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L&i ndi dau

Gido tinh "Cong nghé xu Iy nudc théi” ndy duoc bién soan theo dé
cuong mon hoc chinh thic cung tén cla nganh Cong nghé Mai trudng,
Trudng Dai hoc Bach Khoa Ha N&i, nham cung cdp cho sinh vién nhing
kién thic co ban vé mai trudng nudc va cong nghé xU Iy nude thdi, cing
cée tiép can bao vé mdi trudng.

~Trong tam cla gido tinh & ¢o 56 clia cae phuong phap st dung
frong cdng nghé xu Iy nudc thai va cac finh fodn cong nghé. Gido trinh
cling danh mot phan thich dang gidi thiéu tiép can giai quyét van dé nuée
thdi cong nghiép va xd Iy nude thai ctia mot s nganh cong nghiép.

Gido trinh nay cing ¢6 thé 1am tai liéu tham khao cho hoc vién cao
hoc nganh Cong nghé Mai truong va cac can bo nghién clu frong finh
vuC XU Iy nudc thai.

Do bién soan lan dau, gido tinh khdng trénh khoi thigu sot. Ching
i 1&t mong nhdn dugc nhing ¥ kién dong gop cua ban doc va dong
nghiép dé gido tinh dugc sta chiia, bo sung cho 1an tai ban sau

Ha Noi, mua Xudn 1999

Cac téc gia
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Chuong |
SU & NHIEM MOI TRUGNG NUSC

1.1. HE THONG NUGC VA MOI TRUONG

1.1.1. Nudc trong tu nhién

Nude la tar san chung cua nhan loai. 1a nguon goc cua s song, la moi truone trone do
dién ra cdac qua trmmh song. Nude dong vai tro quyéi dinh trong vice diam bao cuoc song cua

COI NEUOL.

So vor cace chat long thong thuong khde, nude ¢6 nhimg tih chat khae thuong. Sau

day la mot so tnh chat dac bi¢t quan rong cua nudc.

Khoi luong rieng
Nude la chat long duy nhat no ra khi dong bang. Thue ¢, khot luong rieng cua nucs
p ; i 1 pses P . 5 N H . i ) il -
lon nhat o 4 C. Dicu do co nghia [a o nhi¢t do 16n hon hoace dudt nhict do nay khor luong
ricne cua nude déu nhe hon, vi vay bang noi tren nude. Tinh chat nay cane dan den hien

twong phan tang nhiet trong cic ho nude...

Nhiet dung rieng
g s ) ; % = i i :

Nhict dung ricng cua nude (~ 4184 J/kg. C) cao hon cdc chat long Khic, tru amoniac.
Do tinh chat nay nude duce dun nong hodce lam nguor cham hon hau het cdae chat long
khdc. Nha do nude ¢o tie dung lun on hoa Khi hau cac vang gan nguon nuae va co chue
nang bao ve su song khot su bien dong dot ngot ve nhicet.
Nhiét bay hoi

Nhict bay hoi cua nude bang 2258 kJ/ke. cao nhat so van tat ca c¢de chat long khiec.
bicu nay ¢6 nghia 1a hoi nude tich luy lrong nhict lon va duoe giai phong khi ngung tu.

Nho tinh chat ndy ctiia nude ma ta ¢6 the ndi nude 1a yeu 10 chinh anh huong (& khi hau cia
Trai bat.

Nude hoa tan nhi¢u chit hon bat ky mot dung moi nao. Do dé nd [a moi truong ¢6
hicu qua c¢ho viéc van chuyeén cic chat dinh dudng hoa tan 161 cac mo va ¢de co quan cua

Y



co the song cang nhu loai (rir cdc chat thai cla chung. Nudce cang tham gia vio viée van
chuyen cice chat tan khap sinh quyén.

— . -

Mua D < Q
Rl R W trong khi quyén

3

k et = g

e
e s

Hoi nudc thodat ra td
thuc vat bay hoi nudc

luc dia
Phan phai
nudc
Cap nudc < Su bay hoi cda nusdc
E - \ 3 ~ .
bang {wuoc mcm/? Yok \\ U dai duong
mat ] \\ ~T—Thu gom nudc thai
// XU ly nuée thai
/ :
; / _______:
Thdi bang / hanh ohd
pha loang S ——
I

thai
Tai st dung gidn
fieép nudc thai dd
Co s nghi ngoi

gidi tri

Tai su dung
gian tiép

Hinh 1.1. Vong tuan hoan clia nudc véi tac dong cua nhan sinh

Qua trinh van dong ctia nude trong 1 nhién duoe mo 1a boi vong tuan hoan cua nudc
nhu ¢ hinh 1.1, Nude boc hoi tir dai duong duoc khong khi bién mang vao dat lien. cung
VoI hot nude boc hot tr nude trong dat lien va thodt ra tir thuc vat lam tang do am trong khi
quyen, cudi cling ngung tu thanh mua hoac tuy€t roi xuong dat, hoa nhap vao cic dong

10



nuoe mat, duoce sinh vat sir dung hoac bay hoi tro lai khi quyen. Cac dong nude ngam va
nuoe mat chay ra bién dé tham gia vao vong wan hoan.

Con ngudi str dung nude phuce vu cho nhiéu muc dich khic nhau nhu giao thono van
. Wral tiéu trong nong nghi¢p. lam thuy dién, cung cap nude cho sinh hoat. fun nvuyen

licu va cic tac nhan trao doi nhiét trong cong nghiep hoac s dung lam cic phuone uen
sinh hoat giar tri v.v.

Trong cong nghiep, nhiéu nguyén liéu ¢6 thé thay thé duoc cho nhau, ricne nuoe chua
O g1 thay th¢ duge. Trong qua trinh st dung nude, con nguoi da can thi¢p vao vono an
hoan cua nude, 1ao nén cdc vong an hoan nhan tao cua nude nhu minh hoa uen hinh 1.1,
Mot s6 cong dong dan cu da rat nude ngam hoac lay nude mat dé cap nude cho simh hoat,
Sau Khi xu ly, nude duge phan phoi dén cic ho téu dung sinh hoat va cong nehiep. Nude
thai duoc thu gom lai trong hé thong cong va duoe chuyén dén nha mady xur ly truoe Khi thai
trar lai nguon tiép nhan nude. Qud trinh pha lodng va lam sach trong tr nhien & 1y s cdi
thien thém chat luong nude. Mot vong tuan hoan tuong tu nhu vay cang s¢ Xay ra vt cic
thanh pho nam & ha luu.

Téng tru luong nudc
1386 trieu km”

| |
Nudc bién 97.3% Nudc ngot 2,7%

4

. Giu lai ¢ dang
Nudc bay hoi vao khi quyén bang/bang ha

453000 km?*/nam

" Nusc ngam/dat  22.44%
407700 km~/ndm

(?0%)

Ho/dam 0.25%
Mua, tuyat Khi quyén 0.04%
= Trong sébng. sudi  0,01%

il

Bay haoi 72000 km*/nam

Hinh 1.2. Tong trd luong nudc va su phan bé nude trén Trai Dat



Nhu viy vong tuan hoan nhan tao cua nudc trong so do thuy hoc wr nhi¢én ¢ bao
com: 1. Khar thac. xur ly vaphan phoi nude: 2. Thu gom nude thai. xir Iy va thai trdv lai nuae
be mat bang pha lodng: 3. Su wr lam sach tu nhién trong song; va 4. Lap lai so do nay
ciac thanh pho ¢ ha luu.

Téng ud fwome nude trén Trdi Pat va cde dang ton tai cua no duoe trinh bay khar qudt
tren hinh 1.2,

Vict Nam [a nuée ¢6 nguon tai nguyén nude khi doi dao. Chi tinh ricng cac song co
chicu dar e 10 km o 1eén dd ¢o 161 2500 song. Luong dong chay do ra bién hang nam
Kioang 900 km . trong dé hon 90% chay ra vinh Bac bo va bicn Dong. Neuon nude ngam
dang duoc dicu tra. nghién ctiu mot cdch toan dién. Luognge nude binh L|u¢11 diau ngudi dat 16
17.000 m /nam. Hi¢n nay mdi chi khai thdc dat duoc khoang trén 500 m /nﬂum nam | 1].

1.1.2. Su & nhiém nudc

Nude wr nhién [a nude duoce hinh thanh ca s6 luong va chal luong duéi anh hudng cua
cac qud trmh tr nhién, khong ¢o tic dong cua nhan sinh. Do tdc dong cua nhan sinh, nudc
tw nhién bi nhiém ban boi cdc chat khdac nhau din dén két qua la lam anh huong dén chai
[uong cua no.

Cace khuynh hudng thay doi chat lugng cia nude dudi anh huong cic hoat dong cua
con nguar bao gom :

Giam do pH caa nude 11“0[ do o nhicm boi H,SO,. HNO . wr khi quyen va nude thai
cong nghiep. tang ham luong SO;* va NO, lrong nudc.

- Lang ham lugng cic 1on Ca, Mg, Si ... trong nude ngam va nudce song do nude miura
hoa tan, phong hod cic quang cacbonat.

- Tang ham luong cdce ion kim loai nang trong nude tu nhien. trudge het 1a Ph, Cd. He.

i i ; . . i . -
As. Zn va ca cde anion POy, NOy, NO,

- Tang ham luong  cic muoi trong nude bé mat va nude ngam do ching di vao mo
lruong nude cung nude thai, wr khi quyén va r cdc chat thai ran.

- Tang ham lugng cic hgp chat hitu co, trude hét 13 cic chat khé bi phan huy sinh hoc
(cac chat hoat dong be mat, thude trir sau...).

- Gidm nong do oxy hoa tan trong nude v nhién do cdc qua trinh oxy hod licn quan
to1 qua trnh phi dudng (eutrophication) cic nguon chia nude vi khodng hod cdc hop chal
hiru co...

- Giam do trong cta nude. Tang khi nang nguy hiém cta 6 nhiém nude (u nhien do
cide nguyen 10 phong xa.

Cac chi ucu quan trong cua nude can duge xem xét trong cap nude la do pH, do trong.
do cing, ham luong sat, mangan v cdc chi so coli.



Cic tinh chat dae trung cua nude thaj

g2om: pH, ham luong chat r
hod BOD (Biochemical Oxygen Dem

an. nhu cau oxy sinh
and) hodc nhu cau oxy hod hoc COD (Chemical
Oxygen Demand), cic dang nito, photpho, day ma, mui, mau, cic Kim loa nang  trone
nuace thai cong nghigp ... | L

Viee thiil nude thai chi qua xu ly bang cic phuong phap thone
quid irterly e deome o> sy 2har 1rien bung né cia tao va ¢

luong nude, can trd vice s dung fa nude va cae ho:

thuong da day nlan
ac thue van khace, lam gian chuat
i dong nghi ngor gidi 1. Do do Hgay
nay da phat rién va Ung dung thém cic phuong phdp xu Iy cap ba vio cic day chuyen xu
IV nurde va nude thai.

Co s dé nam vimg k§ thuat cap nudc va kiém sodt O nhiém nude 14 nhimy

Kicn thur
ve hod hoc. sinh hoc, thuy' lue hoc va thuy hoc nha minh hoa trén hinh 1.3,

Hoa hoc Thay luc hoc Sinh hoc

Cap nudc va thu
gom nudc thai

Thuy hoc

v

h
Cdéng nghé

: ++———————— Chétlyongnuéc +—— 5 CONgnghé xily
XU ly nudc

va & nhiém maoi nuoc thai
frueng nudc

XU ly bang phuong phap
cdp ba

l

SU dung lai nudc

Hinh 1.3. So d6 quan hé cla cac finh VUC khoa hoc co ban vai cong nghé xd Iy
nudc va nudc thai

13



1.2. PHAN LOAI VA CAC DAC TINH CUA NUSC THAI

1.2.1. Phan loqi nuéc thdi

Nguoi ta dinh nghia nude thai la chit long duogce thai ra sau qud trinh st dung cta con
ngudi v di bi thay doi tinh chat ban dau cta chiing. Thong thuong nude thai duge phan
loai theo ngudn goe phit sinh ra ching. D6 ciing 1a co s¢ cho viec lua chon cdc bien phip
hodce cong nghé xur ly. Theo cach phan loai nay, ¢6 cic loai nude thai dudi day.

Nuoc thai sinh hoat

Nude thai sinh hoat 1a nude thai ur cic khu dan cu, khu vue hoat dong thuong mai,
cong so. rudng hoc va cac co so trong tr khac.

Nuve thai cong nhiép (hay con goi la nude thai san xuat)

Nude thai cong nhicp Ia nude thai W cic nha may dang hoat dong. ¢é ¢a nudce thai
sinhhoat nhung trong d6 nude thai cong nghiép la cha yéu.
Nuoc tham qua

bay 1a nude mua tham vao h¢ thong cong bang nhiéu cich khic nhau qua cdc khap
noi, cic ong ¢o khuy¢t tat hodc thanh cua ho ga hay ho ngudi.
Nuwoc thai tu nhién

Nude mua duge xem nhu nude thai ty nhién. O nhitng thanh phdé hién dai, nudce thai wr
nhicn duoe thu gom theo mot he thong thoat riéng.

Nudc thai do thi

Nude thai do thi la thuat ngr chung chi chat long rong he thong cong thodl cua mot
thanh pho. Do la hon hop cua céc loai nudce thai ké tren.

Cic tinh chat dac trung cua nude théi sinh hoat va nudce thdi cong nghiép s¢ duoce trinh
bay o cic muc riéng.

Theo quan diém quin 1y moi trudng, cic nguodn gay o nhieém nudc con duoe phan
thanh hai loai: nguon xdc dinh va nguon khong xdc dinh.

Cic nguon xde dinh bao gom nudce thai do thi va nude thai cong nghiép. cic ¢t cong
X nuoe mua va 1at ca cde nguon thii vao nguon tiép nhan nude ¢é té chic qua he thong
cong via kenh thai.

Cdc nguon khong xdc dinh bao gom nude chdy roi trén be mat dat, nude mua vi cde

nguon nude phan tin khde. Su phan loai nay rat ¢6 ich khi de ¢dp 161 cdc van d¢ dicu chinh
kicm soat ¢ nhiém.



Cic neuon xde dinh thuong ¢6 thé dinh lugng va kiém sodt trude khi thai. nguoc lai
cdc nguon khong xdc dinh thuong rit kho quan ly. Cic nguon ¢ nhiém khong xac dinh gay
ra cic van de sau:

- X6i mon dat va van chuyén sa lang dan dén hau qua la thay doi ¢hd ¢ va gay anh
hudng xau dén cic lodi thuy sinh, 1dp day cdc dong song, vue chia, gay kho khan, tang chi
phi cho vice xtr Iy nude va giam chat luong nuée cho muc dich sir dung.

- Cic chat dinh dudng nhu nito va photpho giai phdng tir phan boén va chat thar dong
vit kich thich su phdt trién ctia thuc vat va vi khudn trong nudce dan dén hién tuong phi
dudng.

- Tich vi ¢dc kim loai nang nhu kém, dong, thuy ngan... tir cdc chat duoc su dung
trong bdo ve thue vat, son, han chi va nhiéu qua tiinh Khic.

- Cdc hod chs doc hai: c¢hu yéu 1a cde hda chat bao vé thue vat.

Ngoai ra, nudc chay troi trén be mat ¢t qua cic khu vue chan nuoi gia sic ¢o the
chira luong 1on chat thai dong vat sé déng gép mot luong quan trong cdc chat su dung oxy
vi chat ran lo Iimg, gay 6 nhiém maol trudng nudc.

Bang 1.1 cho nong do tuong doi cua cde chat gay 6 nhiém trong cdc nguon khong xide dinh.

Bang 1.1. Nong do tuong déi cac chat gay 6 nhiém frong cac ngudn
knhoéng xdc dinh (8)

Ngudn & nhiém SS Chat | Kim Chat pé B
khang xac dinh can | BOD | dinh | loai | bdaové NQ}-’O“ man | AXit | Nhigt
lang dusng | doc | thuc vat | Bénh | 1pg
Nudc mua thanh phd | M L-M L H L H M N N
R i h £y e s i F S R e S AR B e e e L e R L i ..‘..,......,* ...................................... R R R S R Y e e R A A R
Xay dung H N L N-L N N N N N
Khai mo H N N N-H N M-H H N

tuai tieu

C..hd.n WUO, ...... M ........... H ............. M ......... P 4L ........ NL ...... LLH ....... NL ........ N ...... s o
Trmgmng T N ..... N ........ L ............. N ..... — L .............. N L ,,,,,,,,, N ..... N N
Thumgcmung MH LM ....... LM ......... N .............. N ......... o N ............ N ........... N ...... NJ
hCthngbunﬁong j H ........... H ......... M H \_ H ......... M ................ L ............. N .......... N ............. N .......
alale

LNen¢ur,n,em LH ..... L“H ........... ;\ ,1 NM .......... N ............. NL ...... N H ..... NH ...... NM

N
San xudt cay trongcd | L L-M H N-L M -H N H N N

Ghe i o N = khong ding ké; L = thdp; M = trung binh; H = cao.



1.2.2. Céc tinh chat ddc trung cua nudc thdi

P¢ quan 1y chat luong moi truong nude duoe tot. cang nhu thiet k&, lra chon cong
ngh¢ va thict bi xur 1y hop 1y, ¢an hiéu ro ban chat cua nuoc thai. Tinh chat vit Iy, thanh
phan hod hoc va sinh hoe cung nguon goc phat sinh ra ching dugce liet ké trong bang 1.2,
Cic thanh phan quan trong cua nudc thai lién quan i cong nghe¢ xu ly dugce trinh bay trong

bang 1.3.

O day chi xin gidi thicu mot vai thong so chinh cta nude thar €6 lien quan nhicu (o su
o nhiém cta cic nguon chira nude va cong nghe xu 1y nude thai. Cic thong so Khide ¢o the
tham khao trong cdc tai licu vé hod hoc moi trucng hoac cac phuong phip chuan dung
trong phan tich nuée va nude thai do APHA, AWWA va WPCP cua My xuat ban.

1.3. MOT SO THONG SO QUAN TRONG CUA NUSC THAI

1.3.1. Ham lugng chét ran

Téng chat ran la thanh phan vat Iy dac trung quan trong nhat cua nude thai. N6 bao
eom cdic chat rin noi. lo limg. keo va tan. Do do khi phan tich, tong chat ran duoc  xidc
dinh 1a phan con lai sau khi cho bay hoi mau nude hoae nudce thai tren bep cich thuy, tiep
do say kho o nhiet do 103"C cho 161 khi trong luong khong doi. Ham lugng ciac chat ran
lang duoc 1a nhimg hat ran s@ lang xudng ddy binh hinh con (goi la phéu Tmhop) rong 60
phiit, duoc tinh bang ml/l. Chi ticu nay 1a mot phép do gan ding luong bun s¢ duoc Khur
trong lang so cap.

Theo kich thude cta hat ran, tong chat ran duge phan thanh cic loai : chat ran lo Jing,
chal ran keo va chat ran tan nhu trinh bay trén hinh 1.4, Pé xdc dinh ham luong chat ran lo
Img thuong dung gidy loc Whatman GF/C, ¢6 kich thude 16 khoang 1,2 pum.

< Chat ran tan _—-Lq—- Chét ran keo _.,‘+ Chat ran lor ling —»

| Kich thuoe hat, um |
10 10° 107 10 107 1 10 100
— } H : a E i —
10 107 10° 107 105 10~ 107° 10"

|
‘ Kich thude hat, mm |

‘4— Khir bang déng tu —DL— Lang dwoc —w»

Hinh 1.4. Phan logi chat ran trong nudc thai
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Bdng 1.2. Cdac tinh chdt vat Iy, hod hoc va sinh hoc dac trung clua nudce thai
va ngudn gbéc cua chung (7)

\ Tinh chét

Nguén phat sinh

« Cac tinh chat vat Iy :
- Mdiu

- M
- Chat ran

- Nhiét do

« Thanh phan hod& hoc
jguon goc hud co:
- Cacbonhydrat
- M3, dau, dau nhon
- Thude tra sau
- Phenol
- Protein
- Cdc chdt hoat déng bé mat
- Cdc chat khac
Ngudn géc vo co .

- Chat thai sinh hoat va céong nghiép. su phan ra tu

nhién chat hau co

- Sy théi raa chat thai va cac chat thai cong nghiep

- Cép nudc cho sinh hoat, cac chat thai sinh hoa

tva

san xudt, xoi mon dat, dong tham, chay vao hé

théng cong.
- Cac chat thdi sinh hoat va san xudat

- Cac chat thai sinh hoat, thuong mai vé séin xuat
- Cac chdt thdi sinh hoat, thuong mai vé sain xudst
- Chat thdi néng nghiép

- Chat thai cong nghiép

- Cac chat thdi sinh hoat va thuong mai

- Cac chat thdi sinh hoat va san xudrt

- Phan ra tu nhién cdc chat hau co

- Do kiém - Nudc thai sinh hoat, cap nudc sinh hoat, qua trinh
tham cua nudc ngéam
- Clorua - Cap nudc sinh hoat, cé&c chat thdi sinh hoat. qud
trinh théam cla nudc ngam, cac chat lam méerm nusc
- Cac kim logi nang - Cac chat thdi cédng nghiép
- Nito - Cac chaf thdi sinh hoat va néng nghiép
- pH - Cac chat thai céng nghiép
- Photpho - Cac chdat thai sinh hoat v& céng nghiép
- Luu huynh - Cap nuoc sinh hoat, nudc thai sinh hoat va cang
nghiép
- Cdac chat déc - Cac chat thadi céng nghiép
- Cac khi:
H-5S - Phé&n huy céac chat thdi sinh hoat
CHg - Phéan huy cac chat thai sinh hoat
Os - Cap nudc sinh hoat, sy tham cua nudc bé mat
e Thanh phan sinh hoc
Cac déng vat - Cdc dong nudc hd va nhda may xu Iy
Thuc vat - Cac dong nudc hd va nha may xu ly
Sinh vat nguyén sinh - Cac chat thdi sinh hoat va nhda maéy xu ly
Virut e G - S-S R e
TRUONG DATWQC CONG NGRIEP TP,HCM
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Bang 1.3. Cac thanh phan quan tfrong trong nudce thdi lién quan 16i coéng nghé

XUy (7)
Thanh phéan Ghi chi
Cac chat ran lo Iing Cdc chdt ran lo ling cé thé dan dén tang khda néng Idng

bun va diéu kién ky khi khi thai nuéc thdi khong qua x Iy
vao moi ‘rruong nuéc.

Cac chat huu co phén Gom profeln cocbonhydrot va chc:‘f beo Ccc: c,hor huu co
huy sinh hoc phan huy sinh hoc duoc do béang chi tiéu BOD va COD Né&u
thai chdng truc ti€p vao méi trusng : qua trinh 8n dinh sinh
hoc cla ching cd thé dén dén giam luong oxy trong nudc
tu nhién va dan dén nguyen nhan gcxy mui, vi,

Cac nhan 16 gay bénh Rcﬁ nhteu benh co The lan Truyen qua cac vi khucm gay
bénh frong nudc thai,

Cac chét dinh dudng Cd nito va photpho clung v6i cacbon & nhing chat dinhk
dudng chinh cho su phdét trién cla sinh vat. Khi thai ching
vao méi frudng nudc, cac chat dinh dudng nday cé thé dén
dén su phat trién cla céc sinh vat ngodi vy mudn trong mdai
truong nudc. Con khi thdi chung véi mét luong du véao dat
s& lam & nhiém nudc ngam.

Cac chat hiu co tro Cdac nhat htu co nday khéng bi phan huy bdi céc phuong
phdp xu Iy nudc thdi thong thusng. Vi du dién hinh Ia chat
hoat déng bé& mat, phenol va mét s hda chdat bao vé
trong nong ngh|ep

Kim loai nang Coc k|m Iocu ndang Thuong nh|em vao ngudn nudc do cac
hogt déng cdng nghiép. ching can dugc khi ra khoi nudc
thai.

Cdéc chét radn vé co hoa | Cac thanh phan vé co nhu canxi, ncn‘rl sumfo’r cd mc’r nudc
tan thdi sinh hoat trong qud trinh s dung nudc. Néu nudc thai
dd muén su dung lai thi phai khi bd chang.

Moi loas chat ran trén deu ¢6 thé duoce phan loai tiép trén co s (inh bay hot cua ching &
nhict do 550 + 50"C. Phan hitu co s& br oxy hod thanh khi & nhi¢t do nay. phan vo c¢o con

lat la phan tro. Nhu vay thuat ng@r "chat ran 1o ling bay hoi” 1a ham luong chat hiu co. con
“chat ran lo limg ¢d dinh™ twong dng vai ham lvong vo co cua chat ran lo ling.
1.3.2. Ham lugng oxy hod tan DO (Dissolved oxygen)

Mot trong nhtimg chi tieu quan trong nhat cun nude 1a ham luong oxy hoa tan, vi oxy
khong thé thi€u duoc doi vai 1at ¢d cdc sinh vat song trén can cing nhu duoi nude. Oxy duy
tr1 qud trinh trao doi chat. sinh ra nang luong cho su sinh truong. sinh san va i san xual.

o
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Nong 4o oxy hoa tan 161 thicu doi vai cic loai cd hoat dong manh nhu ¢i hoi 1a 5+8 mg/l,
con o1 v loar ¢d ¢6 nhu cau oxy thdp nhu cd chep la 3 mg/l.

Oxy la chat khi khoé hoa tan trong nude, khong tic dung vai nude vé mat hod hoce. bo
hca tan cua n6 phu thuode vao cdc yéu té nhu ap sudt, nhi¢t do va cdc dac tinh cla nude (cdc
thanh phan hod hoc, vi sinh, thuy sinh song trong nudc...). Nong do bao hoa cla OXY lrong
nudc o nhi¢t do cho trude ¢é thé tinh theo dinh luat Henry. Nong do nay thuong am trong
khoiang 8 +15 mg/l & nhiet do binh thuong.

Cdc nguon nude mat do ¢6 bé mat thodng U€p xuc truc icp vai khong khi nen thuong
¢0 ham luong oxy hoa tan cao. Qua trinh quang hop va ho hap cta cic loai thuy sinh cung
lam thay doi ham luong oxy hoa tan trong nudce mat. Cic nguon nude ngam thuong ¢6 ham

luong oxy hoa tan thap do cdc phan tng oxy hoa khur xdy ra trong long dat ticu thu nhicu
OXY.

Khi thdi cdc chat thai str dung oxy vao céc nguon nude, qud trinh oxy hod ching s¢
lam giam nong d6 oxy hoa tan trong cac nguon nude nay, tham chi ¢é thé de doa sur song
cua cic loai cd cling nhu sinh vat séng trong nudc.

D¢ xidc dinh nong do oxy hoa tan trong nude nguon cting nhu trong nude 1. N
la thuong dung phuong phip iot (hay con goi Ia phuong phip Winkler). Phuong phip phan
tich nay dua vao qud trinh oxy hod Mn*" thanh Mn™* trong moi truong kiem va Mn'*" Jai ¢6
kha nang oxy héa I' thanh I, tr do trong moi truong axit. Nhu vay luong I, duoc gidi phong
twong duong voi luong oxy hoa tan ¢é trong nudc. Luong 1ot nay duoc xic dinh bang
phuong phip chuan do véi dung dich natri thiosunfat (Na, S;0,).

Cac phan tng hod hoc xdy ra nhu sau :

- N¢u khong ¢é oxy trong mau nudc:

Mn® + 20H — Mn(OH), | (1.1)
(trang)
- N¢u ¢6 oxy trong mau nudc:
N . F
Mn™ +20H + 5 0, - MnO, 4 + H,0 (12D
N (nau)

sau do6 hoa tan k€t tha trén bang axit H,S0, dam dac :
MnO; +2I' +4H - Mn* + L, +211.O (1.3)

- Pong kin nit lac {t nhat trong 10 giay dé phan tng xdy ra hoan toan. roi lay 200 ml
dung dich nay dem chuan do voi dung dich 0,025N Na,S,0; :

chi thi
lg + ZNHE Sg()x —> Nilgs.;(.}h + 2Nal (1.4)

tinh bot kKhong mau

19



¥ gua 1 mi dung dich chuan twrong duong 1 mg/l oxy hoa tan.

- B¢ dam bdo do chinh xdc cao cua két qua phan tich, can chd ¥ mot s6 diém sau:

a. Tranh hap thu théem khong khi trong qua trinh 1ay mau.

b. Can ¢6 dinh mau ngay trén hi¢n trudng dé tranh mat OXy trong qua trinh vian
chuyen do khuéch tin va su thay dd6i nhict do cling nhu cac hoat dong cua vi khuan hicu
khi. bang cich ca 300 ml mau thém vao 0.7 ml H,S0,; dam dac va 1 ml dung dich 2 ¢
NaN; trong 100 ml nuéce cat, 2ilr mau trong diéu kicn khong cé dnh sing va nhict do
0+5"C.

¢. X ly mau trude khi phan tich dé loai trur anh huong cua mot s6 tic nhan oxy hoa
nhu NO, va Fe'" ¢6 kha nang OXY hoa T thanh I, lam cho ket qua cao hon gid tri thuc
hoac cic téc nhan khir nhu Fe™', SiOy. S*... ¢6 thé khir [, thanh I' lam cho I\cl qua thap
hon gia tri thuec.

Hien nay nguoi da sin xuat duoce cic may do DO (Oxygen meter) ¢6 do chinh xdc cao
phuc vu nghién ctru va quan trac moi truong. Viéc xdc dinh thong sd vé ham luong oxy hoa
tan ¢o y nghia quan trong trong viec duy tri diéu kién hi¢u khi cua nuéce wr nhién va qua
trinh phan huy hic¢u khi trong qud trinh xir Iy nude thai. Mit khdac ham luong oxy hoa tan
con [a ¢u sa cua phép phan tich xdc dinh nhu cau oxy sinh hod. Do 1a thong s6 quan trong
d¢ ddnh gid mue do O nhiém cua nude thai. Ngoai ra oxy con la yéu 1 quan rong trong
ki¢m sodt an mon st theép. dac bict [a h¢ thong dudng ong phan phéi nudc.

1.3.3. Nhu cau oxy sinh hod BOD (Biochemical Oxygen Demand)

Nhu cau oxy sinh hod la chi tiéu thong dung nhat d¢ xic dinh muc do o nhiém cua
nudc thai do thi va chat thai trong nude thai cia cong nghiép.

BOD duoc dinh nghid 1a luong oxy vi sinh vat da st dung trong qud trinh 0oXy hoa cac

chat hira co. Phuong trinh (ong qudt cta phan tng ndy nhu sau :

vi khuan
Chathtuco+ 0O,  —  CO, + H.O + 1€ bao mdi + san pham ¢o dinh (1.5)

Trong moi trudng nude. khi qud trinh oxy hoda sinh hoc  xdy ra thi cdc vi sinh vatl sur
dung oxy hod tan. Vi vay xdc dinh tong luong oxy hoa tan can thiét cho qud trinh phan huy
sinh hoc [ cong viée quan trong dé dinh gid anh huong coa mot dong thdi doi vai nguon
nuoc.

BOD bicu thi luong cdc chat hiru co trong nuoc ¢o theé bi phan huy bang cac vi sinh vat.
Trong ky thuat moi trudmg chi tieu BOD dugce dung rong rai dé :

I. Xic dinh gan ding lugng oxy can thiét dé on dinh sinh hoc cdc chat hitu co ¢6 trong
nudc thii.

2. Aac dinh kich thudc thiét bi xu ly.
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3. Xic dinh hiéu suat xur 1y cia mot s6 qua trinh.

4. Xdc dinh su chép thuan tuan theo nhimg quy dinh cho ph¢p thai chat thai

Trong thuc t& ngudi ta kKhong thé xdc dinh luong oxy can thict dé phan huy hoan toan
chat hitu co vi nhu thé t6n quéd nhiéu thoi gian ma chi xédc dinh luong oxy can thict trong 5

ngay dau ¢ nhi¢t do 4 20°C. ky hi¢u BODs. Chi ticu nay da duoc chuan hod va su dung
hau khap cdac nudce trén thé gidi. Thi nghi¢m xdc dinh BODs tién hanh nhu sau :

¥

Cho mot luong nhat dinh mau nudce thai vao chai phan tich oxy hoa tan ¢o th¢ tich
biang 300 ml, pha lodng 131 thé tich trén bang dung dich pha lodang (nuéc cat ¢ bo sung mot
s6 nguyén 16 dinh dudng nhu N, P. K, Fe...va bio hoa oxy) theo ty 1¢ nhu huong dan trong
tai licu "Cdc phuong phap chuin dé ]')hd.ll tich nudc va nudc thai” va dong nut Kin. U chai
mau trong 1 hoac phong 161 ¢ 20"C. Xdc dinh nong do oxy hoa tan trong mau ban dau va
sau ngay thu 5. Hi¢u so gitra hai nong do oxy hoa tan nay la BODs. Vi BODs cua cac chat
thai dién hinh thuomg bang vai tram mg/l va do bdo hoa oxy trong nuoc G 20'C bang 9.1
mg/l. do do thuong can pha lodng miu dé sao cho nong do oxy hoa tan cuoi cung U ngay
tha 5 1on hon 0. Khi do két qua thi nghiem mai ¢6 nghia. Gid tri BODs dugc tinh theo cong
thire sau :

D, - D,

BODs = —“}T—' mg/l (1.6)

trong do:
D, - nong do oxy hoa tan ciia mau nude thai pha loang trudc khi a, me/l:
D, - nong do oxy hoa tan cua mau nude thai pha loang sau 5 ngay u G 20"C, me/l;
P -1y s6 phaloang va duoc tinh nhu sau:

thé tich mau nudc thai dem phan fich
P= —

tdng thé ﬁch_-nuéc thai dem phan tich va nué'c phd' loang

Trong mot vai truong hop ¢an bo sung thém vi sinh vat vao nude pha foang d¢ dam
hio chic chan du mat do vi sinh vat cho qua trinh phan huy. Trong truong hop do. BODs

duoc tinh theo cong thice sau:
BOD; = ([)1 - D: )_j (Hl --_B: ) F
[)

.mg/l (1.7)

trong do:
D, - nong do oxy hoa tan cta mau nudce thai pha loang ¢o cay vi khuan ngay sau khi
chuin bi mau xong dé u, mg/l;

D, - nong do oxy hod tan cua mau nuse thai pha lodng ¢o cay vi khuan sau 5 ngay u
v { “
G 20"C, me/l:



-1 - nong do oxy hoa tan ctia nuée pha loang ¢6 cay vi khuan truée khi dem . mg/l:
B, - nong do oxy hoa tan cta nude pha lodng ¢ cdy vi khudn sau khi 0. mg/l;
F -ty sO gitra (h¢ tich chdt 1ong bo sung vi khudn trong miu va trong dsi chung,
nghia la bang:
% hay ml chat long bd sung vi khudn trong D

F= —— — = , 5
% hay ml chat léng bé sung vi khuan trong B,

Hi¢n nay ngudi ta da sin xuat duge mdy do BOD dé phan tich nhanh. Do qua trinh
oxy hod sinh hoc xay ra rdt cham va kéo dai, trong khoang thai gian 20 ngay, khodng
95+99% cac chat httu co cacbon bi oxy hod va trong 5 ngay dau tién xic dinh BOD c¢6
khoang 60+70% cdc chat hitu co nay bi oxy hod. Nhiet do 20"C 1a nhiét do trung binh trong
nam ¢ cic nude ¢6 khi hau 6n hoa va né ciing dé duoc tdi dién lai trong tu u. Néu tién hanh
0 mau & cdc nhiét do khac nhau sé cho két qua BODs khic nhau vi t6¢ do phan ing sinh
hoc phu thuoc vao nhiet do. Dovay, mot s nude & khu vuce nhiét déi da dung thong so
BOD; (nghia la mau phan tich dugc & & 30"C trong 3 ngay).

Nghién ciu dong hoc ctia phan tng BOD da chimg minh duoc rang, hau hét ching 1a
cdc phan Gmg bac mot. bi¢u dé ¢ nghia 1a t6¢ do cua phin tng ty 1¢ véi lurong chat hitu co
¢ trong nude. Néu gia thict L 1a ham luong BOD tng thaoi gian t va k 1a hang so 16¢ do
phan tng, khi dé ¢ thé viét:

L ST (1.8)
dt
Tich phan (1.8) duoc:
t
InL¢| =-—kt (1.9)
0
Lo _ okt ke (1.10)
Lo

trong do : L, la ham lwong BOD tng véi thoi diem t = O (nghia la tong BOD hay BOD cudi
cung cua pha cacbon).

Moi quan hé gita k (co 56 ¢) va K (co sé 10) nhu sau :

e (1.11)
2,303
Lugng BOD con lai ¢ thot diém t s¢ bang :
L =ls & (1.12)
con luong BOD da bi vi khuan sir dung dén thoi diém t bat ky s& bang:
BOD =Y, =Lo-L=1,(1-¢*) (1.13)
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k=ks; .87

trong do :

k.o - hiang so t6¢ d6 phan ung & nhiét do chuan 20" C;
g P £ -1 A

= R e “ e i |
kK - hang s6 tée do & nhict do T'C;

t - hé so nhiét do (thuong lay bang 1,047).

Oxy dd su dung

(1.14

BOD cudi cung
pha cacbon

oo

——

hoéa pha nito

NBOD - Nhu cau oxy sinh

M

CBOD - Nhu cau oxy sinh
hoa pha cackon

20
Thai gian, ngay

Hinh 1.6. Budng cong nhu c&u oxy sinh héa pha cacbon va pha nito

O trén ta da gia thiét chi ¢6 qua trinh oxy hod sinh hoc phian cacbon cua chat tha
nhung cung ¢6 Kha nang tang thém nhu cau oxy sinh hod do qud trinh oxy hod cdc hg
chat nito. Nhu vay thuc t€ duong cong BOD sé ¢o hai pha: pha cacbon va pha nito nhu e
hinh 1.6. Diéu can chud ¥ la nhu cau oxy sinh hod pha nito (NBOD) bat dau trong khoan,
ngay thu 5 dén 8, vi vay qud trinh nitrat hod khong anh hudng 16i két qua cua thi nghién
phan tich BODs. Khi phan tich phuong trinh phan tng oxy hod cdc hop chat chia nito ch
phép ta xac dinh luong oxy ticu ton cho qua trinh nitrat hod.

Bang 1.4. Mot s6 gia tri dién hinh cla koo

Méau k. ngay '
Nudc cong 0.35 = 0.70
Nudc cdng da xu Iy tot 0.10 = 0.25
Nudc séng bi 6 nhiém 0.10 =+ 0.25




Trong thue (& phuong phdp phan tich BOD c¢6 nhitg han ché sau -

L. Y¢u cau mat do vi sinh vat trong mau phan tich can du [on va ciac vi sinh var bo sung
vao mau can duoce thich nghi véi moi lruong.

I~

Khi chat thai ¢6 chira cdc chdt doc hai can xir Iy so bo trude khi phan tich, dong thai
can chd y giam anh hudng cua cde vi sinh vat nitrat hoa.

3. Ph¢p phan tich BOD chi do duoc ham luong cdc chat hitu ¢ ¢o thé bi phan huy hing
con dudong sinh hoc.

4. Thi nghicm khong ¢6 gia tri can bang sau khi cic chat hitu co hoa tan trong dung dich
da bi su dung.

5. Thoi gian phan tich qua dai, phdi sau 5 ngay mdi ¢6 két qua.
1.3.4. Nhu céu oxy ho& hoc COD (Chemical Oxygen Demand)

Chi s6 nay duoc dung rong rai dé biéu thi hod ham luong chat hitu ¢o trong nude thii
va mue do 6 nhiém nude tr nhién. COD duoce dinh nghia la luong oxy can thi¢t cho qui
trinh oxy héa hod hoc cdc chat hitu co trong miu nude thanh CO; v nudce. Luong oxy nay
twong duong vai ham luong chat hitvu co ¢6 thé bi oxy hoa duoc xdc dinh khi sit dung mot
tac nhan oxy hod hod hoc manh rong moi truong axit. Phuong phdp pho bien nhat dé xic
dinh COD la phuong phip bicromat va co ché cua né theo phuong trinh phan ang sau:

; = . Ag2 2504
Cac chat htu co + Cr.O);" + H ————— 0+ H,0 % 20 (1.15)
l 501

Luong Cr,O-" du duoe chuin do bang dung dich FAS (Fe(NH,)>(SO,),) va st dung
dung dich ferroimn lam chat chi thi. Diém két thic chuan do [a diem khi dung dich chuyeén tir
mau xanh lam sang mau nau do nhat theo phan ung sau:

6Fe + CryO;" + 14H" —— 5 6Fe™ + 201" + 7H,0 (1.16)
Ham luong COD duoc tinh theo cong thuac :

(A - B)xNx<8000
ml miu

EOD=

ng/l (1.17)

trong do:

A - thé tich dung dich FAS tiéu ton cho chuin do dung dich tring. ml;

B - thé tich dung dich FAS ticu ton cho chudn do dung dich mau, ml;

N - nong do duong luong cta dung dich FAS:

8000 Ia he so chuyén do1 két qua sang mg O/l

Chi s6 COD biéu thi ca lugng cdc chat hitu cor khong thé bi oXy hoa bang vi sinh vat,

do do né €6 gid tri cao hon BOD. Phép phan tich COD ¢6 wu diém 1a cho k¢t qua nhanh
(h¢t Khodng 3 gio) nén da khac phuc duoc nhuoce diém cta phép do BOD. Béi véi nhidu
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loai chat thai. gitta chi so6 COD va BOD ¢6 méi wong quan nhat dinh véi nhau. Vi vay khi
thict 1ap duoc moi quan he twong quan nay ¢6 thé sir dung phép do COD de van hanh va
kiém sodt hoat dong cua cdc nha mdy xu ly nude thai. Hién nay trén thi truome da ¢6 bdn
cac may phan tich COD nhanh (COD Reactor).

Ngoai cdc chi s6 COD va BOD ngudi ta con diung mot vai chi s6 khic dé do ham
luomg cac chat hitu co trong nude nhu téng cacbon hitu co TOC (Total Organic Cacbon) va
nhu cau oxy theo ly thuy€ét ThOD (Theoretical Oxygen Demand). TOC chi duoe dung  khi
ham luong cdac chat hitu co trong nude rat nho, con ThOD chinh 1a luong oxy can thi¢t dé
oxy hod hoan toan phan hitu co trong chat thai thanh CO, va nude va chi ¢6 the tinh duoc
khi bi¢t cong thite hod hoc cta cac chat hitu co. Vi thanh phan cua nude thai rat phic tap
nén khong thé tinh duoc nhu cau oxy theo ly thuyet. Trong thuc (€ chi s6 nay ¢6 thé tinh
gan dang trén co s6 chi s6 COD. Tir cdc phan tich trén cho ta thay luon ¢6 day:

L

ThOD > COD > BOD ., > BODs

1.3.5. Céc chat dinh dudng
1.3.5.1. Ham luong nito

Nito va photpho la nhiing nguyén 16 chu yéu can thiét cho cic sinh vat nguyeén sinh va
thuc vat phat trien va ching duoc biét tdi nhu la nhing chat dinh dudng hoac kich thich
sinh hoc. Nita ¢6 thé (on tai ¢ cdc dang chu yéu sau

Nitg hitu co (N-HC), nito amoniac (N-NH:). nito nitrit (N-NO>). nito nitrat (N-NOy)
va Ny twdo . Vinito la nguyén 16 chinh xay dung (¢ biao tong hop protein nén so liéu ve
chi tieu nito s€ rat can thiet dé xdc dinh kha nang c¢é thé xur Iy mot loai nude thai nao dé
bang cic qua trinh sinh hoc. Trong trudng hop khong di nito, ¢6 thé bé sung thém dé chat
thal d6 tré nén ¢6 kha nang xtr ly bang phuong phdp sinh hoc.

Chi ticu ham luong nito trong nude ciing duoc xem nhu la chat chi thi tinh trang o

nhi¢m cua nude vi NHy tr do 12 san pham phan huy cdc chat chira protein, nghia la & diéu
kién hicu khi xdy ra qud trinh oxy hod theo trinh tu sau:

Oxy hoa

(1.18)

NH, niffosomonas no. nitrobacter NO:
g S mER TR B 2 3

[
-

Protein 1 o

Tong nito 1a idng cdc ham lugng nito hitu co, N-NH;, N-NO, va N-NO:. Ham luong
nio hiru corduge xdc dinh bang phuong phdp Kindal (Kjeldahl). Téng nito Kindal 1a t6ng
cua nito htru co va nito amoniac. Chi tiéu N-NHj; thudng duge xdc dinh bang phuong phap
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$0 mau hoac chuan do, con cic chi ticu N-NO, va N-NO; duoe xic dinh bang cic phuong
phdp so mau.

Nito khong nhimg chi ¢é thé gay ra cdc van dé phi dudng, ma khi chi ticu N-NOy
trong nuoc ¢ap cho sinh hoat vuot qud 45 mg NO+/l cling ¢6 (hé gay ra moi de doa nghiém
trong doi vai sitc khoe con nguoi. Mac du ban than nitrat khong phai la chat nguy hi¢m.
Tuy nhien, trong duong ruodt tré nho thudng tim thay loai vi khudn ¢6 thé chuyén hod nitrat
thanh nitrit. Nitrit nay ¢6 4j luc véi hong cau trong mdu manh hon oxy. khi no thay thé oxy
s€ tao thanh methemoglobin, hop chat nay khong thé nhan OXy va gay ra bénh xanh xao o
tr¢ nho (methemoglobinemia). tham chi ¢6 the gay ur vong.

1.3.5.2. Ham luong photpho

Ngay nay nguoi ta quan tam nhiéu hon dén viée kiém sodt ham luong cic hop chat
photpho trong nuée mat, trong nuéce thai sinh hoat va nude thaj cong nghiep thai vao nguon
nude. Vi nguyén o nay la mot trong nhing nguyén nhan chinh £ay ra su phat trién “bung
no" cla tio & mot s§ nguon nude mat. Photpho trong nude va nude thai thuong (on lai & cic
dang orthophotphat (PO,*, HPO,>, H,PO,. HsPOs) hay polyphotphat [Nay(PO4)] va
photphat hitu co.

Orthophotphat ¢6 thé xic dinh bang phuong phdp so mau vdi thuoc thir 1a NH,;MoO,
va SnCl,, con polyphotphat va photphat hixu co can chuyén hod thanh orthophotphat qua
phin tng véi axit sau dé xdc dinh bang phuong phdp so mau néi iren.

Chi ticu photpho ¢6 y nghia quan trong trong cap nudc de kiém sodt su hinh thanh can
ri, an mon va xi ly nudc thai bang cdc phuong phip sinh hoc.
1.3.5.3. Ham luong sunfat

lon sunfat thuong ¢6 trong nudc cap sinh hoat cang nhu trong nude thii. Luu huynh

cing 1a mot nguyén t6°¢an thiét cho qud trinh tong hop protein va duoc gidi phong ra trong
qua trinh phan huy ching. Sunfat bi khir sinh hoc ¢ dicu ki¢n ky khi theo phin ting sau -

s Vi khuan X
Chat hiru co + SO,* ———L——a S” + H,0O + CO, (1.19)
ky khi
" +2H" —m H,s T (1.20)

Khi H,S duoc giai phong vao khong khi tren be mat nude thai trong he thong dan. Mot
phan khi nay tich w tai cdc hde be mat nham cua 6ng dan va ¢6 (hé bi oxy hod sinh hoc
thanh H,SO,, lam an mon cdc ong dan. Mat khdc. khi H,S phat sinh mui kho chiu va doc
hai cho con nguoi & noi xir Iy nudce thai.

Nudc uong ¢6 chia sunfat & ham luong cao sé ¢o tic dong tay nhe doi voi nguol.
~. . C o » 2- - » . . . -
Nhung nong do gidi han ctia SC )4" trong nudce cap cho sinh hoat khong duge vuot qui 250

2'1"



mg/l, vi n6 ciing 1a nguyén nhan gay dong can cing trong cac noi hoi va thict bi trao doi
nhict.

1.3.6. Chi thi chat lugng vé vi sinh clia nudc

Nuoc 14 mot phuong tién lan truyén cdc nguon bénh va trong thuc t€ cdac bénh lay lan
qua mor truong nude la nguyeén nhan chinh gay ra bénh tat va nr vong, nhat 1a & cic nudce
dang phdt trién. O cdc nudce nay, bénh tat da lam ton that 131 35% tiem nang suc lao dong.
Cdc e nhan gay bénh thuong duoc bai tiét ra trong phan cua nguoi bénh, bao gom cic
nhom chinh sau: cac vi khuan. virut, dong vat don bao (protozoon - protozoa). giun ky sinh
(parasitic worms). Ba bénh do cac vi khuan cua nguon nude thuong gap nhat 1a sot thuong
han (typhoid fever) do salmonella typhosa gay ra; bénh ta Chau A (Asiatic cholera) do vibro
comma gay ra va ly khuan que (Bacilary dysentery) do shigella dysenteriae cay ra. Cic
benh nay thuong thay & nhing khu vue ¢6 thai phan nguor mot cdach tuy tien. Qua trinh lan
truyén bénh ¢6 the truc 1iép tir ngudi benh., hay gian ti€p qua con trung trung gian. hoac qua
thuc pham va qua str dung nuée bi nhiém ban.

Chat luong veé mat vi sinh ctia nude thuong duge bidu thi bang nong do cua vi khuin
chi thi - do la nhing vi khuan khong gay bénh va vé nguyeéen tic do la nhém truc kKhudn
(coliform). Thong s duoc st dung réng rai nhat 1a chi sé coli.

Cdc vi khudn dang truc khuan dac trung gom escherichia coli va fecal streptococci
(enterococer). Chung song trong dudng rudt cua nguoi va duge thai ra vai s6 luong 1dn
trong phan nguti va cdc dong vat mdu néng khic (trung binh khoang 50 tri¢u coliforms
trong 100 ml). Nude thai sinh hoat chua qua xir Iy thuong chita trén 3 tricu coli/100 ml. Cic
ticu chuan nudc uong thuong dinh ro su an toan veé sinh bang mot phuong phap xét nghi¢m
xac dink ma khong phdt hi¢n ra & mite trung binh la khong vurot qud 1 coliform/100 ml.

Trong khao sit chdt lugng nude, dieu ¢an thiét la phai xdc dinh s& vi khudn coliform
d¢ xem licu ¢6 dat tieu chudn hay khong. 3 day thuong s dung k§ thuat Ién men dé dém
dodn chimg. xdc nhin nhiing két qua duong va cic xét nghiem fccal coliform. Két qua cua
phép phan tich nay duge bicu thi nhur 13 $6 xdc suat cao nhat MPN (Most Probale Number)
vivice dem cde ket qua duong dua trén phan tich thong k¢ cia cdc bo ong nghiem trong
mot loat cac day pha lodng. Theo dinh nghia MPN ¢6 lien quan 16i mot the tich méu bing
100 ml. Dicu d6 cé nghia 1a khi MPN = 10 uic 1a ¢6 10 coliforms trong 100 ml nuadc.

Tuy 16ng s6 coliform thudng duge sir dung nhu mot chi sa chat luong cua nude v mat
ve sinh, nhung ¢ diéu kién khi hau nhi¢t déi, tham so nay chua c6 day du y nghia ve mat ve
sinh do nhirng nguyén nhan sau :

I'hie nhat la ¢6 rat nhiéu loai vi khuan coliform ton lai tv nhién trong dat, vi vay mat
10 cao cic vi khuan coliform cta nude tu nhién giau dinh dudng co thé khong ¢ ¥ nghia
v¢ mat ve sinh.



I'hit hai la cée vi khuan coliiorn ¢6 xu hudng phdt tricn trong nude W nhién va tham
chi rong ca cde cong doan xU ly nude thai (trude khi khir trung) trong dicu kicn nhict dai.
Vi nhicu vi khuan cta tur nhién ¢é thé sinh truong ¢ nhi¢t do cao, do do ching thuomg gay
nhicu k&t qua phan tich tdng sé coliform - 1a xét nghiem tien hanh & 35"C. Chinh vi v ay o
dicu kien Khi hau nhi¢t dai, dua vao s6 li¢u veé 1ong so coliform dé dan dén nhung K¢t luan
sai. B¢ khic phuc dieu nay, ngudi ta da sir dung ca chi so fecal coliform  lam mot chi so
chat lugng cua nude ve mat vé sinh. Ky thuat xace dinh so fecal coliform cung trong tu nhu

do1 voi xde dinh 16ng s6 coliform, chi khic & chd qud trinh u dugc tién hanh & nhict do cao
hon 44.5'C.

Ngoai vi khuin fecal coliform, fecal streptococci (dién hinh 1a streptococeus faccalis),
clostridia (dién hinh la clostridium perfringens), pscudomonas acruginosa va mot so loai
cua lactobacilli thuong xuyeén ¢6 mat trong duong rugt cua nguoi. Vi vay, doi khi chung
cing dugc su dung lam cdc vi khudn chi thi. Pang tice 1a it ca cic vi khuian chi tht tren
cung 1on tai rong phan dong vat va di¢u nay dé tao nén su lam lan ve nguon goc nhiém ban
do phan cua nguoi hay dong vat. Bé giai quyet van dé nay, nguoi ta thuong x¢ét nghicm
fecal streptococet (FS) cung vai so fecal coliform (FC). Vi ty so FC/ES trong phan nguoi
thuong bang 4.4 trong khi d6 trong phan dong vat ty so nay nho hon 1. Do d6, ¢6 thé can
cr vao 1y so FC/FS dé xde dinh nguon goe su nhiém ban 1a do phan nguot hay dong vat.
Nhung ncu ty s6 do nam trong khoang 1 dén 2 thi khong thé két luan mot cich chic chan
dugce. Bict duoe nguon goc cua su nhiém ban la bude co ban tron £ qua trinh dua ra cdc bien
phidp quan ly chat luong nudc.

1.3.7. Cdc tac nhén déc hai va cdc hgp chét lién quan vé mat sinh thai
1.3.7.1. Trihalogenmetan (THM)

Trihalogenmetan duoc tao thanh khi cdc nguyen 16 hod hoc tre mg nhom halogen (clo,
brom, 10d) tic dung véi cdc hop chat hitu co. Trong xir ly nudc va nude thii. dicu quan tam
chu ycu dor vai THM la cloroform (CHClL). bromodiclometan. clorodibromometan va
bromoform (CHBr3).

Nguoi ta nghi ngo rang cic THM la nguyen nhan gay ung thu. Clo sir dung d¢ khur
trung nude va nude thai ¢6 thé de dung véi mot so hop chat hou co o thinh cic
hydrocacbon hod. nhimg hop chal nay cling ¢6 thé gay ung thu. Chinh vi ly do nay ma
nhicu su lua chon cde chat khace nhau 1am chat khir trung thay the clo da duge nghicn ciu ty
mi va dp dung (Drinking Water Research Division, 1981)

1.3.7.2. Cac hop chat hitu co

Qua trinh cong nghi¢p hoa va phat trién cong nghe da dan dén so lrong cac hop chat
hiu co thai vao moi truong ngay cang tang. Trong hiau hét cdce hop chat do. ching ta ¢con
bict rat it vé tdc dong cua ching doi vai con ngudi. Vi du. cic hop chat da duoc xidc dinh &
vung ho lon la nguon cung cdp nude cho khoang 2/3 dan s6 Canada va hang tricu dan My.
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Nhi¢u cic hop chat nay duoc biét di gay ung thu cho dong vat. Hién nay hod chat duoc bict
k¥ hon ca ¢6 1¢ la dioxin. O Canada, ngudi ta ¢6 thé phat hién ra ching trong nuée cap
trong vai phut. Gan day dioxin da phat hi¢n dugc trong sta me & tinh Quebec, Canada.

Tuy nhicn. ciing can thdy ring trong thap ky vira qua, cdc phuong phap phan tich
nhanh. ucn ticn da ha thap giéi han kham pha 6 thicu cua nhiéu hop chat.

1.3.7.3. Cdc kim loai ndng

Hau het cac kim loai nang ton tal trong nude ¢ dang ion, ching ¢6 nguon goc phat
sinh do cie hoat dong cta con nguoi. Chung ¢6 moi lién quan do tinh doc hai cia chune
dor van cdc vi sinh vat, va cuoi cung la con ngudi. Cdc chat nay gom asen, bari, cadmi.
crom, dong. chi, thuy ngan, niken. selen. bac va kém. Chung phat sinh tir nhieu nguodn goc
khac nhau, chu y¢u 1a do cdce hoat dong cong nghi¢p. Vi du. kém do cic nha may son, muc
in: thuy ngan va kém do thude trir sau.v.v... Do ching khoéng phan ra nén cdce kim loal nang
tich t trong cdc chudi thite an cta he sinh thai, Qua trinh nay bat dau vé6i nong do thap cua
cac kim loal nang ton tai trong nudce hodc can lang, roi sau do duoc tich tu nhanh trong cac
thuc vt va dong vit song dudi nude. Ti¢p den céc sinh vat khac sir dung cdc thuc, dong vat
nay lam thire an trong chudi thice an din dén nong do cac kim loai nang duoc tich tu trong
cd thé sinh vat trd nén cao hom. Cuoi cung dén sinh vat bic cao nhat trong chuoi thie an.
nong do kim loai nang du Ion dé gay ra doc hai. Truong hop nhiém doc hang loat dau tién
trong lich str hien dai 1a béenh Minamata xdy ra nam 1950 & Nhat, do ngu dan & vung vinh
Minamata dd an phai cd ¢6 chita ham luong thuy ngan cao do mot nha mdy nhua thai vao
vinh.

1.3.7.4. Cdc hoa chat bdo vé thuc vt (Pesticides)

Cic hoa chit bio vé thue vat bao gom: thuoe trir sau (insecticides). thudc trr nam
(fungicides). thude diét ¢o (herbicides) va thuae diét tio (algicides). Mac dau vay, trong
thuc (& thuat ngr héa chat bao vé thuc vat van thudng duoc hiéu va got la thuéce trir sau.

Thude trir sdu gom ¢6 cdc hydrocacbon clo hod nhu eldrin. clordane, hop chat DDT,
dieldrin, heptaclo, metoxyclo, toxaphene. hexachlorobenzen (BCH). Cic photphat htu co
nhur  diazinon, malathion, parathion .. Thudc diét ¢4 gom cacbamat (Carbyl); cdc
hydrocacbon c¢lo hod: 2.4 - D, 1.3.5 - T. Silvex. Thuée diet nam gom dong sunfat, ferbam,
ziram. Thudc diet tao chu yéu 1a cic hop chat dong.

Rat nhiéu loai thusce trir sau trude day nhu DDT, toxaphene va dieldrin i thuoc cic
hop chat hydrocacbon clo hod. Chuing la nhitng hop chat ben trong mot trudng (v nhién va
twong wr nhur cdce kim loai nang chang tich tu trong cdc chudi thite an cua hé¢ sinh thdi. Cic
nhuyén thé an bang céch loc mot lugng nude 16n di cho thay ching chita mot ham luong
DDT cao hon trong moi trudng nudc Xung quanh hang trieu lan. San luong DDT 6i nhing
nan o0 khoang 100 000 tan / nam. Do thdi gian bdn phan cta DDT ¢6 thé t6i 20 nam, vi
Vay mac du tren thue (¢ thuée DDT da bj cam sir dung 6 nhiéu nude nhung mot luong 16n
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thudce nay s€ van con trong moi truem 2 nhiéu nam veé sau. Trong lic do ¢6 cdc diu hicu cho
thdy cdc h¢ sinh thdi duoc phuc hoi khi khong st dung thém thuoe DDT nua vao cac he
sinh thdi do. Vi du. s6 luong cdc loai chim & My di tang I¢én ddng k& (ir khi o day nguai ta
ngimg sir dung thuée trir sau DDT.

Cac thuoc nr sau photphat hiru co phan ra nhanh hon rit nhicu nhung vid thanh lai
dat hon.

Tur dau nhimg nam 50, da co nhimg nghién ciru bat dau xdc dinh ban chat cua cic van
de chat luong nude do cic thude bao ve thuc vat gay ra. Nude wr cic vung dat canh tic
nong nghic¢p da la mot nguon chinh gay ra su nhiém ban thuoc (rir sau ¢ mue thap doi voi

nuace mat.

1.4. NUGC THAI SINH HOAT

Luaong nude thai sinh hoat dao dong trong pham vi rit 16n. tuy thuoe vao muce song va
cac thoi quen cta ngudn dan. ¢6 thé ude tinh biang 80% luong nude duoe cap. O My va
Canada 1a noi ¢6 nhu cau cap nudc lén nén lvong nuoc thai thuong 161 200 - 400
I/ngudingay (so licu 1979). Gitra luong nude thdi va tai trong chat thai cta ching bidu thi
bang cdc chal ling hoac BOD; ¢6 MOt mol twong quan nhat dinh. Tai trong chat thii lrung
binh tinh theo dau ngudi & dieu Ki¢n cua Pic véi nhu cau cap nude 150 I/neuoi.ngay, duoe
trinh bay trong bang 1.5.

Dac trung cta nude thai sinh hoalt la thuong chira nhicu tap chat khidc nhau. trong dé
khodng 52% la cic chit hitu co. 48% Ia cdc chat vo co va mot so 16n vi sinh vat. Phan lon
cde vi sinh vat trong nudce thaj thuong & dang cdc virut va vi khuan gay benh nhu ot ly,
thuong han.... Dong thoi trong nudce thai cing chira cic vi khuin khong ¢6 hai ¢6 tic dung
phan huy cdc chat thai. Béng 1.6 phén loai muc do o nhicm theo thanh phan hod hoc dicn
hinh cta nude thai sinh hoat.

Bang 1.5. Tai frong chat thdi trung binh mét ngay tinh theo dau nguai (3)

T8ng chét thdi, Chat thdi hiu co, Chat thdi vé co,

Cac chéit g/ngudi. ngay g/Ngudi. ngay 9/nguadi. ngay
T6ng luong chat thai 190 110 80
Cac chat tan 100 50 50
Cd&c chat khéng tan 90 60 30
Chat lang 60 40 20
Chat khéng lang 30 20 10




B'c'm9 1.6. Thanh phan nudc thai sinh hoat phéan tich theo cac phuong phap

clia APHA (3]

Chic chit Muc dé 6 nhiém
nang trung binh thap |
T8ng chat rdn. mg/l 1000 500 200
- Chat ran hod tan, mg/! 700 350 120
Chat ran khong ton. mg/! 300 150 8
T8ng chat ran lo lung, mg/l 600 350 120
Chat ran idng mi/l 12 8 4
BODs, mg/! 300 200 100
Oxy hoa tan, mgy/l 0 0 0
18ng nito, mg/! 85 50 25
Nito hau co, mg/! 35 20 10
Nito amoniac 50 30 15
Nitg NO», mg/l 01 0.05 0
Nito NOs, mg/I 0.4 0.20 0.
Clorua, mg/l 175 100 15
Pé kiem, mg CaCOs/! 200 100 50
Chat béo, mg/l 40 20 0
- 8 z

t 16ng photpho (theo P). mg/!

Nudc thai sinh hoat ¢ thanh phan véi cde gid tri dién hinh nhu sau: COD = 500 mg/l;
BODs = 250 mg/l: SS = 220 mg/l; photpho = 8 mg/l: nito NH; va nito hiu ¢o = 40 mg/l;

pH = 6.8; TS = 720 mg/l.

Nhu vay nude thai sinh hoat ¢6 ham luong cde chat dinh ducng kha cao. doi khi vuot

¢d yeu cau cho qud trinh xur 1y sinh hoc. Thong thutng cdc qud trinh xir ly sinh hoc can cic
chdt dinh dudng theo ty 1¢ sau: BODs : N P=100: 5 : 1 (nghia Ia 100 mg/i BODs, 5 mg/l
N v I mg/l P). Mot tinh chdt dac trung nita cua nudc thai sinh hoat la khong phdi 1dt ca cdc
chit hitu ¢o déu ¢6 thé bi phan huy bai cde vi sinh vat va khoang 20 dén 40% BOD thodt ra
khoi cic qud trinh xir Iy sinh hoc cung vai bun.




1.5. NUGC THAI CONG NGHIEP

Trong cong nghi¢p. nude duge sir dung nhu la mot loat nguycn licu tho, hoac phuong
tien san xuat (nude cho cdc qud trinh) va phuc vu cho cde muc dich truyen nhi¢t. Nude cap
cho san xudt ¢ the ldy tr mang cdp nude sinh hoat chung hoac 1ay truc GeEp twr nguon nudce
ngam hay nudc mat néu xi nghiép ¢6 he thong xur ly nude rieng. Nhu cau ve ¢ap nude va
lwong nude thai trong san xudt phu thuoe vao nhicu yéu 16. Luu luong nude thai cia cic xi
nghiép cong nghi¢p Aroc xde dinh cht yén boi dac tinh san phim duoc san xuat.

Bang 1.7. Nhu cau cép nudc va luu luong nudce thai frong mot so nganh
cong nghiép (3)

T Nhu cau cap nuéc
tinh trén mot cong
nhan, m3/nam

San xudt bia 1l bia 24 it 5651t 1 OOU

Tinh ché dudng 1T.cu cdi 10-20 m” 10-20m° m oou

Nhu cau Luu lugng

Nganh céng nghié Tinh cho . . 2 ;
9 gngiven cdp nudc nudc thai

Scm xuc:f bo suo 17. sta 5+ 6t 5:6 it 200

....................................................................................................................................

Son xum xa phong val - - - 300
chof Tay ruc:

Son xuat nuoc Lchocmg - - - 450
VC] nuoc chanh

th:n may do hOp rau T. sdn E 4,5+1.5 105
qud phdam {

Giay trang 17 | 300 m’ _— Firrne
Giay khéng tay tréng 171 200 m” -

Giay téy trang 17 500-550 - 20 000
mc

Soi nhan fgo 17, s4n 150+200 100 m3 4500+ 7b00

Xia nghiép 18y trang iTsoi |- 1000:4000m* | -

Soi bong - - 5 120

Xi méng - - - 1200 + 2500
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Ngoai ra, trinh d0 cong nghé san xudt (lac hau hay hién dai) va khoi luong sian xuat
(nang suat) cua xi nghiep ctng ¢6 y nghia quan trong. Luu luong tinh cho mot don vi sdn
pham ¢6 thé rat khdc nhau. Luu luong nude thdi san xudt lai dao dong rat 1on. Bai vay cic
5O licu néu trong cdc tai licu thuong khong on dinh va & nhiéu xi nghiép lai ¢é kha nang ti¢l
kicm lugng nude cap do su dung h¢ thong wan hoan nude trong san xudt. Trong timg
trudmg hop cu thé, ¢an 16 chie tinh todn va khio sdt lugng nude thai. O nhimg nhi may
khong su dung tuan hoan nudc thai thi lugng nude thai ude tinh bang 85+95% nude duoc
cap. Bang 1.7 cung cap mot 56 so licu so bo cho thay muc dao dong 16n veé luu luong don vi
nude thai tréen mot don vi san pham.

Thanh phan nude that san xudt rat da dang. tham chi ngay trong mot nganh cong
nghi¢p. s6 licu ciing ¢6 the thay doi ding ké do mue do hoan thién cia cong nghc san xual
hoac dieu kien moi truong. Trong timg trudmg hop cu thé, can s dung cdc nguon tai licu
thich hop. Can cur vao thanh phan va khoi luong nude thai ma lua chon cong nghé va cic kv
thuat xu ly. Bang 1.8 cung ¢dp mot so so liéu vé thanh phan nude thdi cua mot s6 nganh

cong nghiep.

Bang 1.8. Tinh chat dac frung cua nudc thai mét sé nganh cong nghiép (5)

Céc chifiéu ChE Bidnate | S9N Xudt Det spl 4. el
thit hép téng hop clorophenol

BODs, mg/! 1000 1400 1500 4300
! L e S o S
e S e 2
B o g I oo S . S
ISR 0 N T S R S e i
T i s S D o D
e R ] — S p—
Tt S s R o B e —
e S o M
e K s = T m——— - e
e K SR SRR RA—-S———. e

N6i chung nuGe thai tr cdc nha mdy ch¢ bién thue pham ¢4 ham luong nito va
photpho du cho qud trinh xir ly sinh hoc. trong khi d6é ham luong cdc chat dinh dudng nay
trong nudc thdi cua cdc nganh sin xudt khdce lai qua thap so voi nhu cau phat trién cia vi
sinh viat. Ngodi ra nude thai ¢ cac nha mdy hod chat con thuomg chita mot s6 chat doc can
duoe xu 1y so bo dé khir cic doc 16 d6 trude khi thai vao hé théng nude thai khu vue.

Trong truong hop xu 1y chung, cdc chat thai cong nghi¢p bicu thi luu luong va khéi
luong BOD qua so din tuong duong. Bang 1.9 cho mét s6 vi du vé su qui doi nay.
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Bang 1.9. Tuong quan chat thai san xudt véi chat thai sinh hoat do s& dan
tuong duong thaira

Nganh san xudt Tinh cho san xudt S6 dan tuong duon;
Nha may sua (khéng séin xuat phomat) 100 | saa 30-80
Lo mé 1 bd =2.5Ilon 70 - 200

1000 kg thit 150 - 450

Nha méay bia 1000 | bia 150 - 400
Nha may san xudt tinh bot 1Tngd 500 - 1000
Nha may da 1Tda 1000 - 4000
Nha mady ché bién len 17 len 2000 - 5000
Ph&n xudng tay 17T san pham 1000 - 4000
Nha mday nhuém cé thudc nhudém chua 1Tvétliéu 2000 - 3000
luu huynh
Nhé may giat 1T vai giat 370 - 1000 i
Su ro ri dau khodng 1T déau 12000

1.6. NUSC THAI PO THI

Tinh gan ding, nudc thai do thi thuong gom khoang S0 % 1a nude thai sinh hoat, 14%
la cdc loal nuGe thaim va 36 % la nude thai san xudt. Ciing ¢an luu y rang. nhu cau ¢ap nudc
va nucc thai do thi ¢ cdc nude cong nghiép phat trién cao hon rat nhicu so vdi cic nudc
dang phat tri¢n (bang 1.10).

Luu hrong nudce thai do thi phu thuoc rat nhicéu vao diéu kicn khi hau va cic tinh chat
dac trung cua thanh pho. Khoing 65 dén 85 % luong nude cap cho mot nguoi tr¢r thanh
nude thar. Luu luong va ham luong cic chat thai cua nude thai do thi thuong dao dong
trong phdm vi rat [én nhu minh hoa trén hinh 1.7. Luu [rong nude thai cta ciac thanh pho
nho bicén dong tir gid tri nho nhat bang 20% Qqy dén gid tr1 1on nhat bang 250% Qyy, con
doi véi cac thanh pho 16n su dao dong dé tir 30 % Qi den 200 % Q. T lrong nude tha
lon nhat rong ngay vao ldc 10 - 12 gidr trua va thap nhat vao khoang 5 gi¢s sing. Ham
lwong BOD va chat ran lo lung ¢6 dang duong cong gan 21ong nhu dudmg cong luu luong Q
(1/s).
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Hinh 1.7. Su bién déng theo thdi gian frong ngdy caa nudc thai do thi



Luu luong va tinh chat nude thai do thi con thay doi theo mua, gitra ngay lam viée va

ngly nghi trong tuan cing can duoc tinh dén khi danh gid su bien dong luu luong va nong
do chat gay o nhi¢m.

Bang 1.10. MUc su dung nudc ¢ mot s& dob thi trén thé gidi (3)

Nuéc Dia danh Nam Mdec tiéu dung I;’nguéi.ngdy
Phan Lan | Hensinki 1963 | Trung binh 360
Phap Khu vuc néng thén 1963 Trung binh 126

Thénh pho 245
Nauy Oslo 1963 | Téng tiéu dung trung binh 580
Ri&ng san xuat céng nghiep 230
Ao Vién 1969 | Téng tiéu dung trung binh 313 ]
Lon nhat 416
Thuy Dién |Stockholm 1961 | Tiéu dung 16n nhat 422
Trung binh 337
Trong sinh hoat 198
Coéng nghiép 102
Cho cac nhu céu khac a7
Basel 1968 Trung binh 720
Thuy Si Zurich 1961 Trung binh 420
MY Los Angeles 1960 | Trung binh 630
Chicago 1960 | Trung binh 875

17. ANH HUBNG CUA NUGC THAI DOI VOI CAC NGUON
TIEP NHAN NUGC

1.7.1. Su 6 nhiém nudc séng

Neuoi ta thuong sir dung cic dong song dé pha lodng nudce thai. Tuy thuoc vao kha
nang tu lam sach cua dong song, nghia la kha nang dong hoi cic chit thar ma dong song ¢¢
thé phuc hoi lai chat luong ban dau cua nd. Kha nang nay dugc xac dinh bdi cidce tinh chai
dac trung ctia dong song, ké ca dicu kién khi hau.

Qua trinh tu lam sach cde chat thai hod hoc hoan toan phu thuoe vao luu toc cua dong
song. Trong qud trinh di chuyén xuong ha luu, nong do cac chat nay giam rat nhanh do
luong nude trong luu vue chdy vao song tang lén. Co nhi¢u hod chat phin tng va ticu tan
do hap thu hoac phan ra sinh hoc. Cac vi khuan trong nudc thai sinh hoat bi gidm vé s0
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lrong do pha loang. trude hét do dicu kien moi truong khong thuan lgi cho su phat trién cua
ching nhu thicu dinh dudng. tic dong cua nhi¢t do va quan heé cta cic sinh vat trong chudi
thuc an.

Vang tron nude thii vai nude song 12 viing khong the tranh khoi bi 6 nhiém. Vi ving
nay ¢o thé 1o nén mot vung ngin chan su di chuyén ctia c4 va cdc sinh val song dudi nude
nen can duoe gidi han & mice t6i thiéu. Néu nhu trén cung mot dong song ¢6 mot so diém
that gan nhau thi vang (ron nay can duge bo tri nam doc theo cung mot phia tao cho cdc
sinh vat song dudi nude mot dong di chuyén lién tuc & phia bey doi dién.

Nong do cta chat gay o nhiém sau khi tron nude thai véi nude song ¢o thé tinh theo
cong thac (1.21):

- (.‘!.QI +C2.()2
QI +Qz

C

trong do:
C - nong do chat 6 nhiém trong dong song tai diém thai:
Qi - lvu lugng dong song;
Ci - nong do cha chat gay 6 nhiém trong dong Qy;
Q> - luu luong cua nude thai xa vao song;
G - nong do chat 6 nhiém trong dong nudc thai Q,.

1.7.1.1. Su 6 nhiém do cdac chat hitu co

Rt nhicu chat thai trong nudc thdi sinh hoat va cong nghiép chita cic chat hitu co khi
bi vi sinh vat phan huy lam giam nong do oxy hoa tan cua nude song. Khi nong do oxy hoa
tan gidm xuong dudi 4 hoac 5 mg/l, cic loai thuy sinh bat dau giam. Vi vay chi s6 nong do
OXy hoa tan [a mot chi s6 quan trong nhat dé dinh gid chat luong nuoc song.

Toc do qua trinh on dinh sinh hoc 1a ham s6 cua thoi gian va nhiét do. Toc do loai OXy
s¢ tang khi nhi¢t do tang. Nude song duoc bo sung oxy trude hét la do qud trinh hap thu
OXy tr khong khi. Nhu vay cdc yéu 16 chi phoi qud trinh tr lam sach cia mot dong song doi
Vo1 cdc chat thai hitu co sé 1a luu luong dong chay, thoi gian chay xuoi, nhict do nuéce, qud
trinh (di sinh oxy bang hap thu.

Mot dong song bi nhiém ban do cdc chat hitu co duoc chia thanh bon viing theo dong
chay nhu trén hinh 1.8. Vaing ngay sau diém thaj la ving phan ri. O day nong do oxy hoa
tan gram rat nhanh do cdc vi khuan da su dung dé phan huy cac hop chat hitu co trong chat
thar. Ti¢p dén la vang phan huy manh cdc chat hitu co, nong do oxy hoa tan gram tal muec
thap nhat. Trong viing ny thudng xay ra ca qud trinh phan huy ky khi bun & ddy song, phit
sinh mui hoi thai. Pay la moi truong khoéng thuan loi cho cdc dong vat bac cao nhu ¢4 sinh
song. Nguoc lai, vi khuan va ndm phdt trién manh nho su phan huy cdc hop chat hitu co
l[am giam BOD va tang ham lvong amoniac. O vung tdi sinh, té¢ do hap thu oxy lén hon toc
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do s dung oxy nén nong do oxy hoa tan ting dan. O day amoniac duge cic vi sinh vt
nitrat hod. Cac loal gidp xde va cdce loai ¢d ¢d kha nang chiu dung.v.v... tai xuat hicn va tao
phdt tri¢cn manh do ham luong cdc chat dinh dudng vo cdg tr qua trinh phan huy cdc chat
hitu co tang lén. Vang cudi cung la vang nudce sach. Nong do oxy hoa tan duoc phuc hot trg
lai bing muc ban dau, con chat hitu co hdau nhu da bi phan huy hét. Moi truong nude o day
dam bao cho su song binh thuong cua cac loai thuc vat va dong vat.

Xda chat thai Ving Ving phan | Vang 1 vong
hau co phan r& huy manh t&i sinh nuoc sach
DO dau

\ ol

; Buong con /
Sy loal oxy \\ non ?jc‘) oxg
khiknong |\ hgd 2o /
2 an
cd bd sung - E\_// B& sung oxy
e ot

oxy — | %

I I
Nhu cdu oxy sinh hda
/f__-_-_‘\"m
Nitrat
PRy
50D g S /
| NO; dau__ 7 S
L —/// -
Vi khudn ///f Tao T _
va nédm // T
-~
-~
Tao ///
________ . L \
g

Thai gian hodc khéang cach ——>
Hinh 1.8. Anh huong cla 6 nhiém do cac chat htiu co t6i chat luong dong séng
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1.7.1.2. Bieu thirec duwong cong nong do oxy hoa tan

 Co rat nhicu yeu 16 anh huong t6i nong do oxy hoa tan trong nudce song nhu lugng cdc
chat thai su dung oxy. qua trinh quang hop cua thuc vat, qud trinh ho hap cua cdc loai thuy
sinh song trong do. su bo sung oxy do cdc nhdnh song hoa nkLap vao va qua trinh hap thu
oxy wr khi quyén.v.v... Thiét lap mot mo hinh chinh xdc mo ta anh huong cta 1at ca cdc yéu
O trén va moi twong tac gita ching 1a mot viéc vo cung kho Khan, vi vay cic mo hinh déu
chi mang tinh gan ding.

Mo hinh don gian nhat vé cac nguon oxy trong nudce song tap trung vao hai qua trinh
chinh: khir oxy baoi cdc vi sinh vat trong qud trinh phan huy sinh hoc va bo sung oxy vao
nudc thong qua qud trinh hap thu tr khong khi. Trong mo hinh nay ngudoi ta gia thi¢t rang:

]. Nudc thai duoc thai lién tuc vao song tai mot dia diém cho trude.

2. Nudce song va nude thidi cung chay xuol dong va duge tron déu tai tat ca mat cat ngang
cua dong song.

3. Khong ¢o su khuéch tdn chat thai theo huéng dong chay, nghia la dong chay la dong
day.

Gid thi¢t 16¢ do loai oxy tai bdt Ky vi tri nao trén song déu ty I¢ var BOD con lai tai
ditm dé,  conghiala:

Toc do loai oxy = - kK'y1.Ly (1:22)
trong do :
k') - hing s0 toc do loai oxy (1/ngay). phu thudc vao loai chat thai phan huy., T..
L, - BOD con lai sau t ngay tinh tir thoi diém chat thai do thai vao song, mg/l.
bat bicu thire (1.12) vao (1.22) ta <é:

. . =k
Toc do loai oxy = -K';. 1. € a (1.23)

trong do Ly 1a BOD tong cta pha cacbon, mg/l.
Gia thiét t6¢ do bd sung oxy ty I1¢ vai hi¢u sd gita nong do bdo hod oxy hod tan
(DO*) va nong do thuce cua oxy hoa tan tai vi tri da cho (DO), ¢6 nghia la:
Toc do bo sung oxy = k'»D (1.24)
trong do :
k', - hang s6 toc do bo sung oxy. 1/ngay:
D - nong do oxy thiéu hut tai thoi diém t bat ky :
D = (DO* - DO)
Hang so k', phu thuoc rdt nhiéu vao dicu ki¢n cu thé cua dong song. Mot dong song
(hoac ho nude) nong. chay nhanh s€ ¢ hang s6 1o¢ do bo sung oxy cao hon mot dong song
(hoac ho nude) chay cham. Gid w1 k', duoe xdce dinh qua nghién ciu dong chay cua song
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bang phuong phdp ddinh dau. Trong truong hop khong the nghicn ciru khao sdt duoe o the
tinh theo cong thuc 16ng quadt sau:

L 39U o3 Ty
1\ 2 T ‘-_H'{;’E

trong do :
k> - hang 6 16¢ do bo sung oxy. 1/ngay:;
U- vian toc¢ trung binh ctia dong song, my/s:
H - chi¢u sau trung binh cta song. m:
T - nhi¢t do cua nuoc. °C.
Mot so gid tri dien hinh cua k'> duoce cho trong bang 1.11. Hang so to¢ do bo sung oxy
0 ¢dc nhiet do khac ¢o the tinb theo cong thuc (1.14) vai he so nhict do 0 = [.024.

Bang 1.11. Mot s6 gid fri dién hinh clia k2 & 20°C cho mét s6 ngudn nude
(Vesilind P.A, Peirce J.J, Weiner R.F, 1988)

Nguén nuéc Khodng gid tri cia k', & 20°C
Cac hé nudc nho cé xody nguoc 0.10-0.23
Dong séng chay chdm vé céac hd nudce I1én 0.23-0.35
Séng Ién cd téc do chay théap 0,35 - 0.46
Séng I6n c6 téc dd chay binh thuong 0.46 - 0.65
Cdéc sébng chdy nhanh 0.65-1,15
Séng chday xody =115

Cac qud trinh loar oxy va bo sung oxy 1 cic qua trinh xay ra dong thon ren mot dong
song. Vi vay khi k¢t hop hat bicu thae (1.23) va (1.24) cho (a bicu thire bicu tht toc do 1ang
nong do oxy thi¢u hut:

dD

5 = K Lge ™ =1, (1.26)

Giai phuong trinh (1.26) ta nhan duoc:

K',.L ,- _ _
== -kt Kby, NN o]
i T R L L Dye™ (1.27)
Dy, - nong do oxy thi¢u hut ban dau tai diém tron nude thai vao nude song.

Bicu thic (1.27) duoc goi la bicu thie nong do oxy hoa tan cua Strecter - Phelp
(1925). Trong bicu thite nay t la khoang thai gian dong hon hop chat thai va nudce song di
chuyen twr diém thai ¢6 x = 0.t = 0 161 vi tri khao sat,
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Trong truong hop k', =k’ s¢ ¢o:
, kot
D= (k' \Lst+Dye¢ " (1.28)
N¢u dong song ¢o tiét dién mat cat ngang khong doi, t6¢ do dong chay U va khoang
cach tr dicm thai t3i diém khao sdt 1a x = U.t. Khi dé biéu thirc (1.27) ¢é thé viét nhu sau:

k I l_('lx k':X k:x
1410

D:k. 0 (¢ “ —¢ “H)+Dye " (1.29)
2 1

Hicu so gitra nong do oxy bao hoa DO* vdi nong do oxy thiéu hut tinh theo cong thiic
(1.27) hodc (1.29) 1a nong do oxy hoa tan tai cac diém khao sat, 1a ham so cua thoi gian va
khoang cich xuoi dong. Do thi cia ham s6 nay duogce trinh bay trén hinh 1.9. Vi tri (hoac
thoi diém) tai d6 nong do oxy hoa tan dat gia tri nho nhat goi Ia diém t6i han. Tai diém nay
toc do loai oxy bing t0¢ do bd sung oxy va sau diém dé luong oxy bd sung vuot qua luong
oxy da bi sir dung. dan dan dong song tdi sinh va dat nong do oxy hoa tan ban dau cua né.

Xda chat thai htu co Véan téc,u —mm>
— e
—_— e || D — Y
O e —— | e —
— —— TN — S
t=0

Nong do oxy hoa tan (DO)

thiéu hut dau DO ——

Piém t6i han

DOmin /X/

DO

Xth hOC:]C Tm

W

Thoi gian hodc khodng cach xudi dong

Hinh 1.9. Dudng cong ndng doé oxy hod tan theo Streeter - Phelp

Vi tri cua diém 161 han ¢6 tam quan trong trong giam sat chat luong nude song, vi lai
vi tri d6 dong song & trang thdi xau nhat. Diém 16i han duoc tinh theo cong thite sau:
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k. D kr '_'k.’) .
ty = 1 In ‘| | — ”(‘ ! -) (1.30)
k, -k, k', k', Ly

trong do ty, 1 thai gian téi han, 1a khoang thoi gian di chuyén ctia dong chat thai & diém
nong do oxy hoa tan & mic thap nhat tinh theo ngay.

Anh hudng cta nhi¢t do t61 dudng cong nong do oxy hoa tan la dac bi€t quan trong Vi
khi nhi¢t do tang, toc do loai oxy sé tang trong khi d6 do hoa tan oxy lai giam, dan d¢én dat
t6i diém gidi han sdm hon. Ngoai nhimg y€u (0 chinh nhur da xct khi mo ta mat cat cua mot
dong song can tinh dén tat ¢ nhimg yéu 16 da néu o tren. Sau khi xdc dinh kha nang ong
hop cia mot dong song bang kié¢m tra lai cdc yéu 1o tr lam sach, ta ¢6 the du doan tii trong
chit thai & nhitng diéu kién thuy hoc khac nhau ma dong song ¢o th¢ chiu dung.

1.7.2. Anh hudng cua & nhiém dén nuéc hd

- Anh hudng cia su 0 nhiém doi voi nude ho khdce véi dnh huong cua o nhié¢m doi vai
nude song vé mot so khia canh. Y&u t6 quan trong nhat can duoc d¢ cap trong dam ho hoc
(Limnology) la dnh sang va nhict do.

- Anh sdng chinh 12 ngu6n nang luong trong cdc phan ing quang hop. Vi vay su xuycn
thau ca dnh sdng vao nude ho ¢6 vai tro vo cung quan trong. Su xuyen thau cua anh sang
nay thco ham so logarit. Vi du, & do sau 0,3048 m, anh sing ¢6 cuong do I} = 10000
footcandles, & 0,6096 m chi con I, = 1000 footcandles, ¢ 0,9144 m thi 15 = 100 footcandles
va & do sau 1,2192 m chi c¢on Iy = 10 footcandles.

Nhu vay phan tng quang hop chi dién ra & I6p nude nhat dinh gan mat thodng.

Nhiét do ¢6 anh hudng rat 16n doi véi doi song cua mot ho. Do nhing tinh chat dac bict cua
nuée nhu p, C, nén tao ra sy phan tang va dan nhi¢t kém nhung git nhi¢t riat 1ot. Nhiet do
ctia nude ho dao dong riat manh theo mua nhu mo ta & hinh 1.10 a va diem uon cia duong
cong goi la diém thay d6i dot ngdt nhi¢t do nudc.

Khi thoi tiét lanh, 16p nude phia trén bat dau lanh trd nén nang hon va chim Xuong
dudi tao thanh su doi luu trong ho la su roi nghich dao (fall turnover). Hien twong nghich
dao ciing thuong xay ra trong mua xuan (spring turnover).

Cdc phan iing sinh hoa trong ho tu nhién ¢6 thé minh hoa nhu trén hinh 1.10b. Dong
vao ho tir song s& cung cap cho ho nguon C, P, N hoac sinh vat nang lugng cao va cic hop
chit nang luong thap. Tao - thuc vat uroi ndi (phytoplankton) str dung nguon nang luong -
nh sdng mat trdi va cdc chat dinh dudng C, N, P tong hgp nén cdc hop chit nang luong cao
- Pay 1a mat xich dau tién trong chudi thirc an trong moi truong nudc ho.

Trong ho khong bi 6 nhiém, viéc bo sung C, P, N tuong doi nho s& han ¢hé nang sudt
tho va nang sual toan bo hé sinh thdi. Nhung khi C. P, N cap vao ho var lugng 1on va du
thira so vdi nhu cau sé dan dén su phat trién bung né khong ki¢m sodt duge cua ching va
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nguoi ta goi la su "nd hoa cua nude'. Hién wrgng o nhiém nay cta ho do du thtra cic ch

dinh dudng gay ra goi la hicn tuong phi dudng.

mua déng mua xudn
Mat thodng JL______L__ SR,
) \TT]
l
Day ho =
0 4 ‘ = 0 4
nhiét dé, °c
mua he mua thu
\V V4
opvang | \ i/ /
Lop giua _+=——Diém
nhiét dé thay
déi dot ngot
Tém? nuoc sau
0 4 8]
nhiét dé, “C
Q)
~
- CO. —
P N

R\i Tao Bong vat néi = CGL

|
Xac chét, chat thdi cla

sinh vert

’ Cac logi hdu co héa tan "

Vikhuén e

b)

Hinh 1.10. M&i quan hé phu thudc dién hinh
gida chiéu sau va nhigt do trong hé (a) va so db hé sinh thai hé (b)
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Nhu vay qud trinh phi dudng ¢6 licn quan truc tucp den chuor thue an trong moi
truong nude. Chinh su tich tu bun lang va cdc chat hiru co trong ho la nguycen nhan gay ra
qud trinh nay. Qua trinh pht dudng co thé minh hoa tom tat nhu tren hinh 111, Mot ho ue
thuong dac trung bai ham luong chat dinh dudng trong nude va nang suat thuce vat thap
(oligotrophic). Do cdc dong chay khdac nhau vé ho mang theo cac chat dinh duong dan dan
lam cho ho ¢6 muce dinh dudng trung binh (mezotrophic). Binh thuong luong thuc vat phat
trién cin biang vdi lugng dong vat trong chudi thie an va bi giGgi han boi ham luong cic
chat dinh dudng. Trai qua mot thoi gian, su tich tu cidc manh hiru co va bun di day nhanh
su phdt trien cdc sinh vat dudi nude, ho tra nen grau dinh dudng. Do cic chat ran. bun lang
xuong dday ho va su phat trien manh cua cdc loai thuc vat ¢o r¢ & ven bo lam cho ho nude
ngdy cang trd nén nong hon va mat thoang bi thu hep dan. Ca nhu the, ho nude dan dan
chuyen thanh dam lay roi thanh dat kho.

Qua trinh phi dudng la mot qua trinh tu nhicn, ¢o th¢ xdy ra trong hang nghin nam.
Tuy nhién, td¢ do cta qud trinh nay ¢6 thé tang nhanh chi trong vai thap ky do danh hudng
cic hoat dong cua con nguol.

Nude thai do thi. nude thai san xudt va nude tr cac vang dat canh tac du thua phan
bén di 1am tang thém cdc chat dinh dudng. kich thich su phat trién cua tao va giam chat
lvong nudc. Su "phdt trién bung nod” cua tao lam cho nude tré nén duc. Tao  dur thira chel
két thanh khoi troi noi trén mat nude. kKhi phan huy phat sinh mai va lam giam nong do oxy
hoa tan trong nudc ho, anh hudng truc Uep 161 doi song cua mot so loan ¢d.

Cé nhicu yéu 10 kiém sodt qud trinh sinh truong cua tio, bao gom dnh sing. cdc chat
dinh dudng ... Luong dnh sdng tao ¢6 thé nhan duogc s¢ lién quan (Gi tinh trong suot cia
nudc ma do trong do lai la ham s8 cua muic dinh dudng. Tuy dnh sing [a mot ycu 1o han
ché sinh trudng cta tdo. song that kho ¢o thé nghi duoe cdch kiém sodt d¢ han che qud winh
phi duong.

Cac chat dinh dudng doi vaéi tao bao gom C. N, P, S, Ca, Mg, K. Na. I'c. Mn. 7Zn, Cu
v.v. Theo dinh luat toi thiéu cta Liebig, cdch kiém sodt qua trinh phi dudng nhanh nhat 12
nhian dang dinh dudng gict han sinh truong cua tao va giam nong do cua chat dinh dudng
d6. Phuong phdp thue tién duy nhat dé kiém sodt qua trinh phi dudng la tap trung Kicm sod
nong do photpho trong nude.

B¢ minh hoa dicu nay, ¢6 thé xem x¢ét phuong trinh quang hop cia tao do Stumm vi

Morgan (198 1) dua ra:

].U()C(_)g + 16NO;y + HP( )42. + 122H-,0 + i8H+ e 4 C“ml'ljn%(.)l lth“,P 1380, (1:31
Tir can bang phuong trinh trén ngudi ta rat ra ty so:

N_16x14 __,

B 1x31



Nhu vay, dé sin xudt mot lugng tao trén can luong nito gap 7.2 lan luong photpho.
Tuy nhi¢n ty 1¢ N/P trong nuée nor chung la trén 20. Diéu dé chi ra rang, photpho la chat
dinh duong gior han. Nguoc lai, khi ty 1¢ N/P bang hoac nho hon 5 phan anh mot hé bj gi6i
han boi dinh duong nito (Thomann va Mueller, 1987).

Sawyer (1947) cho rang, nong do photpho trén 0.015 mg/l va nong do nito trén 0,3
mg/l 1a du gay ra “su phdt trién bung né"cta tao. Cling trén ¢o s do. gan day Vollenweider
(1975) cho rang, nong do photpho bang 0,010 mg/l 1a chap nhan duoc doi vaoi nude ho va
0.020 mg/l s¢ gay ra du thira photpho.

Mac du kiem sodt nong do cac chat dinh dudng la bién phap de phong hién tuong phi
dudmg hi¢u qua nhat nhung trong thuc 1€ bién phdp nay rat khé thue hien. D€ han ché
nhung danh hudng xau cua cic hd nude giau dinh dudng, ngudi ta da s dung mot sé bién
phap tam thoi nhu khudy tron nhan tao, thu hoach tdo, diung héa chat (CuSQ,) va tao dong
chay xict. Tuy nhicn, khi dung hoa chat d¢ kiém sodt su phdt rién cua tao ¢an chi ¥ 16i aidi
han CuSO; ¢6 thé gay ngo doc cho cd.

3 /~_H® ¢6 dinh dudng & muc
. \‘trung binh
« y

Ho ngheo AR /

dinh dudng e S / \
HO6 giau ‘Z \ﬁ/ \I’ &k//
dinh dudsng ;
*ﬂ
\ &»4 ..i\
HS dam hodc

dam idy

Hinh 1.11. So dé qua trinh phi dueng barkns

1.7.3. Anh hudng cla su & nhiém ddi véi nuéce bién

Trude day nguoi ta nghi rang, bién va dai duong rong 1on bao la sé chang bao givr bi o
nhiém. Nhung ngay nay ngudi ta da nhan thie duoc rang dicu doé khong phai nhu vay. Bién
vir dai duong cing ¢6 the bi 0 nhiém va ¢6 the¢ ddnh gid nhimng anh huong ¢6 hai do nhing
dong cua con ngudi gay ra.

Nude trong dai duong la mot dung dich rat phuc tap va ¢6 nhimg bing ching cho
thay thanh phan cua ching thay doi rdt it trong hang triéu nam qua. Do su on dinh nay ma
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cdc sinh vat bien duoce thuan hoa cao va khong chiu duoc su thay doi coa moi truomg. Nhu
vay dai duong cting la hé sinh thdi dé hong va dé bi o nhié¢m.

Ban do dia hinh cua dat duong cho thay. ¢6 hai phan rieng bi¢t khi ching ta nghien
ctu vé bién va dai duong : thém luc dia va cdc dai duong sau. Them luc dia, dac bict cac
khu vuc gan cdc cua song chinh la nguon cung cap thuc an. khai thdac thuy san. Khu vuc
nay dang ticp nhian tai trong 6 nhiém Ién nhat. Nhicu cua song chinh gan ngu thuong da bi
0 nhiém dén muc o1 1¢. Mot so vang bién I6n nhu Bantic, Dia Trung Hai cing dang bi de
doa tro nén hu hai vinh vién.

Mic du & My va nhicu quoc gia khdc da han ¢ché mot cich nghiém ngat vice thai nude
thai vao bién. nhung trén the gidi van con nhicu thanh phé con thai nude thai chua qua xi
ly vao mo1 trudng nay. Nude thai thuong duge dan trong mot hé théng ong ra xa bir va thai
qua cdc dau khuéch tan d¢ dat mue pha loang 161 da. Tuy vay. cic cuoc tranh luan van con
ti€p tue ncu sur dung bién lam noi thai nude thai thi nhiing hau qua lau dai gi ¢6 the xay ra?

1.8. QUAN LY CHAT LUONG NUGC

D¢ quan Iy moi truomg nudc, cdc quoc gia trén the gidi da xay dung nhing dao luat
rieng cho van dé nay. Nam 1965, Quoc hoi My di thong qua dao luat vé chat luong nude
(Water Quality Act). Quan ly chat lvong nude chu ycu 1a nham tii stir dung nuae du 1a truc
tiép hay gian ti¢p. Nhang nghi¢n ctiru khu vue dai han (50 nam) ¢6 thé cung ¢ap cho ta mot
khuon kho t6 chire xay dung cdc hé thong 16ng hop ctia nude va nude thai. Muc ticu chinh
cua k¢ hoach 1ong thé la ddnh gid cdc nha mdy xtr Iy nude va nude thai. ticn hanh nhing
nghicn ctiu ve cde van de bat thuomg va duy tri. hoan thién cde ticu chuan chat luong nude.

Trong quan ly moi ruong nude, nguoi ta thuong sir dung cdc hé thong ticu chuan sau:
I. Ticu chuan nude cho cdc muc dich str dung khdc nhau.

2. Tiéu chuan dong thai (Effluent Standard).
3. Tieu chuan dong song (Stream Standard).

Hinh 1.12 gidi thicu cdc ticu chuan da duoc thict lap lién quan téi sir dung va xir 1y
nuae.

Ticu chudn chat luong nude cho cac muc dich s dung khiac nhau & My duoc tom tit
trong bang 1.12. Ticu chuan nude uéng va nude cap cho mo! s6 nganh cong nghicp duoc
t6m luge trong bang 1.13 va 1.14. Cac bang tr 1.15 t6i 1.21 @idi thicu mot 6 ticu chuan
dong song va dong thai cua Viét Nam va mot so nudc.

Quan ly theo tieu chuan dong thai nghia la kiém sodt dé dam bao sao cho cic chat gay
o nhi¢m trong dong thai ra tr cdc nha mdy thap hon tiéu chuan quy dinh. Nhuoc di¢m
phuong phip tiep can nay la khong ki¢m sodt duge tong luong chat gay o nhiém xd vao
dong song. Ncu mot nha mdy Ién va mot nha may nho cang chiu mie can xur ly nudc thai
nhu nhau thi luong chat gay o nhi¢m do nha mdy 16n thai ra van 16n hon nhiéu.
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Céng nghiép Thuang ma Dén cur

2 ) - . o ) .
AL J SCr b(} ju'o‘;'{\_;f]‘g Xu" ;{y P f L"{'h vao Cfdlr
5 ]_ ______ 4 nuge thar ( tuoy hay xu 1)
. ' s -~ ] dO f}]{ /

Aui dinh ve suv dung he r‘/?ar?g thar . H/ :

@ 7 /  leu chudarn dong thar
/ -
® * g 7 1
~

1a1 su'dung o —=- L s
17004 cng nghign  Tiéu chuan dong thar
1

@ Tieu chugr

I DI 11 35

f Ti€u Chudh nudc mat cép cho
@ nhu cauw nude sirh hoal
| -
Tiéu chudn dong thdi @
] S Cas i 6 I e
Au * P @ f : L,——
) ]’g‘,r StF dung gf’dm .Saf . .
‘har frc hiép chat luong Ti€y chrudn ndoc sinh Aogt
rien ! nudc T
' @
Cong nghiép= i

Mang phén phéi nuoc

o L T 1]

Hinh 1.12. So d6 minh hoa cac tieu chudn chat luong nudc dung dé quan Iy maot
hé théng téng hop nuéc va nuéce thai

Nhimg ticu chuan dong thdi duoc xay dung dua trén co so 'y nghia kinh (€, tinh hi¢n
thue cua vice xu ly nhicu hon 12 bao ve tuyét doi an toan doi vei mot dong song.

Tuy nhi¢n. phuong phiap nay ¢6 wu diém 1a ¢6 the kiém soit mot cach dé dang he
thong cdc ticu chuan dong thai.

Quan ly theo ticu chuan dong song 1 can ¢t trén su thict lap hé thong phan loai hoac
ticu chuan chat luong cua dong S0ng ma nguoi ta dicu et viée xa nude thai vao dong song,
sao cho duy tri duge chat lugng cia dong song nhu da quy dinh trong tiéu chuan hoac trong
phan loai. Nhu vay. co quan diéu tiét vice xa nuoe thai vao song can nghe v kién cta dan
chung cung nhu cac co quan dai dién cao nhat ¢ quyén loi trong vi¢e st dung nude.

Uu di¢m chinh ctia phuong phap Li€p can nay la phong ngua duoc sy o nhiém qud
e, khong ¢an dé y dén loai cong nghi¢p nao di thai ra. Dong thai né ciin g cho phép cong
chung xay dung muc tieu cho hién tai va wong lai.
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Bang 1.14. Tiéu chudn chat lugng nudc cap cho moét s& nganh cong nghiép

Chi tiéu chat luong Nudc lam ngudi Dét Gidy Hoa chat Déu mo
DC}DH 72-95 6-8 46-94 55-9 6-9
Ax” Cac.bon,mr;‘.m,m.. ............... {20 ........................ R e wrmend
?huc mg,fl
Bictnglon ghdn |  <BO0H | | 50mg | 475mg | 1000mg | 900mg
CaCQs/l | CaCOy/l CaCOy/l CaCOg/l
Ténghcmwongmuo, - {3000 .......... — s st
mg{l
Cbruc mg” T — : 1000 ................... 100 ................ 2 DO ..................... 500 .................... ]600 ........
501 mg“ TR [ <] 03 ....... 26 .............. 10 ........................ ]5 ...........
Mcngqn mgﬂ ............. <o15 .................. 005 2 ........................... S
_SI"C mg“ S, CE—— e 2 5 .................. 50 ......................................... 85
Dong mg“ 05 .................... i e
Com mg/] SR | — e | . —— : 250 220
Blcmbonm ;ng” B e : OOO ......... 480 .........
Chm i Ton mg” e 1 50 ................ ]DOO .................. 2500 ........... 3500
Chm o ;O |ung mé;; ............... <5 .................................... SR NS, N s

Bang 1.15. Gia frj gidi han cho phép cua cac théng s6 va nong do cac chat

6 nhiém trong nuéc mat theo TCVN 5942 - 1995
Théng s6 Pon vi Gia tri gidi han

. B
pH . 6-85 55-9
BODs (20°C) mg/! <4 <25
COD mg/! > 10 > 35
Oxy hoa tan mg/| =6 e
Chat rén lo ling mag/! 20 80
Asen mg/l 0.05 0.1
Bari mg/I 1 4
Cadmi mg/! 0.01 0.02
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Chi mg/I 0.05 0.1
Crom (V) mg/I 0.05 0.05
Crom (Il mg/| 0.1 1
bong mg/l 0.1 ]
Kém mg/I ] 2
Mangan mg/I 0.1 0.8
Niken mg/I 0.1 1
sat ma/l 1 2
Thuiy ngan mg/I 0.001 0.002
Thiéc mg/| ] 2
Amoniac (tinh theo N) mg/I 0.05 1
Florua mg/| 1 1.5
Nitrat (tinh theo N) mg/I 10 15
Nitrit (tinh theo N) mg/| 0,01 0.05
Xyanua mg/I 0.01 0,05
Phenol (t8ng s6) mg/I 0.001 0,02
Dau, mo mg/l khéng 0.3
Chat tay ria mg/I 0.5 05
Coliform MPN/100 ml 5000 10000
T6ng hoa chét bdo vé thuc vat (o mg/! 0.15 0.186
DDT)

DDT mg/I 0.01 0.01
Téng hogat dé phéng xa « Ba/I 0.1 0.1
T6ng hoat dd phong xa B Bqa/I 1.0 1.0

Ghi olui -

- €6t Adp dung déi véi nude mat ¢é the dung lam nguén nudce cap sinh hoat (nhung phai qua qud
trinh xu Iy theo qui dinh).

- Cot B dp dung doi v&i nude mat dung cho cic muc dich khic. Nude dung cho néng nghiép va
nuol trong thuy san ¢6 quy dinh riéng.
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Bang 1.16. Nudc thai cong nghiép. Gid tri gici han céc thong s6 va nong do chat
6 nhiém theo TCVN 5945 - 1995

M | Théng sé Pon vi Gid tri giGi han
A B C

1 Nhiet dé 9 40 40 45
2 pH 6-9 5.5-9 5-¢
3 BODs (20°C) mg/! 20 50 100
4 COoD mg/l o0 100 400
5 Chét rdn lo Iung mg/| 50 100 200 |
o) Asen magy/l 0,05 0.1 05
7 Cadmi mg/! 0.01 0.02 O..5
8 | Chi mg/ 0.1 0.5 1
9 Clo du mg/! 1 2 2
10 | Crom (VD) mg/l 0.05 0.1 0.5
11 | Crom (lif) mg/l 0.2 1 2
12 | Dau me khoang mg!/| KPHD ] 5
13 | Dau dong thuc vat mg/| 5 10 30
14 | Dong mg/| 0.2 1 5
15 | Kém mg/I 1 2 5
16 | Mangan mg/l 0.2 1 5
17 | Niken mg/I 0.2 ] 2
18 | Photpho hau co mag/l 0.2 0.5 1
19 | Photpho téng s6 mg/! 4 b 8
20 | Sat mg/! 1 5 10
21 | Tetracloetylen mg/l 0.02 0,1 _ 0.1
22 | Thiéc mg/l 0.2 1 5
23 | Thuy ngdn mg/I 0.005 0,005 0,01
24 | Téng nito mg/l 30 60 60
25 | Tricloetylen mg/! 0,05 0.3 0.3
26 | Amoniac (finh theo N) mg/| 0.1 ] 10




27 | Flcrug mg/l 1 2 5 ]
28 | Phenol mg/I 0,001 0,05 1
29 | Sulfua mg/| 0.2 0.5 1
30 | Xyanua mgy/! 0,05 0.1 0.2
31 | Coliform MPN/100 ml 5000 10000 -
32 | T6ng hoat dd phéng xa a Bay/! N 0. <
33 | Téng hoat dd phéng xa p Bay/! 1.0 1.0
Ghi el
KPHD : khong phdt hién duge
Nirde thai cong nghiép ¢ gia tri cde thong s6 va nong do cic chat:

< gid tri qui dinh ca cdt Acé thé do vao nude duge dimg lam ngudn cdp nude sinh hoat,
< gid tri qui dinh trong cot B chi duge do vao nude dung cho giao thong thiy, Wi ticu, boi
161, thuy san. trong trot.

B < X < C - d0 vio noi qui dinh

> C - khong duge phép do vao noi qui dinh

Bang 1.17. Tiéu chudn dong thdi xd vao ngudn nudc mat (Thuy Sh

Théng sd Néng dé cuc dai cho phép trong déng xa
BOD 30/20°
Chét ran lo IUng (SS) 20-30
Gida tri pgrmongoncﬂ 90/60"
Cac chat déc:
CN
0.1
Cr*o 0.1
Hg 0.1
Cd 1.0
As 1.0
Pb ] rO
Sunfua( finh theo $) 0.1
Clo hoat déng 05
Dau. md 20
Khodang chat 10
Phenol 0.05
Nhiét dé 30°C
L Cdac dung moi hdu co VET

Ghi chii
Tat ca cac gid tri trir pH va nhict do deu do o mg/l:
* So dau 1a gid tri 1on nhdt, $6 that hai [a gid tri trung binh 24 gio.



Bang 1.18. Cac tiéu chudn chung clia cac séng frong quan Iy méi trudng nuGe & Anh

Cac théng sé

Néng dé cuc dai cho phép frong déng xa

Chat ran lo Iing

BOD

PV 4 gio

Xyanua (tinh theo HCN)
Xyanua hoa tan don thuan
Hop chat xianua bé sung
Sunfua (8)

Clo tu do

D&u mé

Téng kim logi déc

Phenol

Nhiét do

pH

30 mg/t
20 mg/l

20 mgy/!

0.1 mgy/i
0.1 mg/i
0.1 mg/i
1.0 mg/i
5.0 mg/)
0.5 mg/!
0.5 mag/i
20°C
6-9

Bang 1.19. Céc fiéu chuan dong thai thuong mai cho phép do bd Cong nghiép

Théi Lan quy dinh

Théng s6

Chi tiéu

BODs (20°C)

Chat ran lo lung

Chéf ran hoa tan

pH

Gid tri permanganat
Sunfua (tinh bang H.3)
Xyanua (finh bang HCN)
Hac in

Formandehit

FPhenol va cresol

LC!o tu do

161 da 20 pprm hodc khong vuot qud 60 ppm tay thude vao
diéu kién dia ly clia diém xd chat thai

T&i da 30 ppm hodc nhu béng dudi day
T6i da 2000 ppm
Giaab-9
16i da 60 ppm
T6i da 1 ppm
16i da 0.2 ppm
Khdéng

161 da 1 ppm

16 da 1 ppm
T6ida 1 ppm ‘
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Kem

T6i da 5 ppm

Crom Toi da 0.5 ppm
Asen T6i da 0.25 ppm
béng T8i da 1,0 ppm
Thay ngan T6i da 0.005 ppm
Cadimi T6i da 0.03 ppm
Coban T6i da 1.0 ppm
Selen T6i da 0.02 ppm
Chi T6i da 0.2 ppm
Niken T6i da 0.2 ppm
Thudc diét con trang Khéng

Cdac chdat phéng xa Khéng
Nhiet do T6i da

Mau va mui Khong bi phdan dbi khi tréon vai ngudn tiép nhan nudc

Bang 1.20. Nguyén téc chi dgo cho viéc danh gid cac dong thdi nudc thai do cuc
nghé cd& cua Kelantan ban hanh

1. Cac chét ran

a/ Cac chat ran trong dong thdi can ¢é kich thudc khéng vuot qud 1 mm
b/ Téng cac chat ran lo Iing can khéng vuot quéa 400 ppm

c/ Cac chat ran hoa tan - Can khéng vuct qua 1500 ppm

d/ Téng cac chat ran - Can khdéng vuct qué 1900 ppm

2. D6 duc

Can truyén 10% anh sang qua mdt mau 30,5 cm (12 inches) - trong mot cdt nude 7.6 cm.

3. BOD

a/ BOD (5 ngdy, 20°C) can khaéng vuot qua 100 ppm.

b/ Nong db oxy hoa tan trong ngudn nudc tiép nhdan nuéc thai can khéng bi kigt dudi 50%
néng dé bdo hda binh thuong.




Bang 1.21. Cac tieu chudn dong thai cong nghiép da duge phé chudn va thuc
hién & An Do

Gidi han cho phép xa dong thai

Gidi han cho
phép cho nudc

- o : 9
Céc théng s6 €ong, nghigp mat trong dat
lién
Vao nudc mat Vo céng | Lenbémat | Nuoc dff”@l cho
trong dat lién céng cong | datdé det | €9P nuoc cong
cong, vé sinh
BODs, mg/! g 500 500 3
Oxy hoa tan, % b&o - - 4
hoa
PH 55-90 55-9.0 55-9.0 60-90
T8ng chdt ran lo Iing
loc quo Iudi 850 m.,
mg/! 100 600 _ _
Téng chdt ran vo co
héa tan, mg/I _ 2100 2 2100 _
Nhigt do khéng vust qudé 45°C
40°C tai tiét dién
bat ky cua dong
séng trong pham vi
15 m cdach cua thai
Dau, ma (mg/h 10 100 30 s
Cac hop chat phenol
tinh theo CeHsOH. mg/I 1.0 5 = 0.001
Xyanua, tinh fhieo CN,
mg/! 0.2 2.0 - 0,01
Sunfua tinh theo S, mgy/l 20 - s —
Florua tinh theo F, mgy/! 2.0 . — 1.5
T8ng clo du, mg/! 1.0 - e

Y




Bang 1.21 (tiép)

Thudc tru sau

Asen (finh theo As)
Bari (tinh theo Ba)
Cadmi (tinh theo Cd)
Crom (finh theo Cr)
Déng dinh theo Cu)
Chi (finh theo Pb)

Thiy ngan (finh theo
Hg)

Niken (finh theo Ni)
Selen (finh theo Se)
Bac (finh theo AQ)
Kém (tinh theo Zn)

Bo (finh theo B),
mg/|

Sunfat (tinh theo SQ.),
mg/l

1'mg/!
khéng qual mgyl

20(2)

1000 @

1000

0.2

0.06

0.1

0.08

Ghe el

(1) CG thé cho phép 161 100 ppm trong nhimg trudng hop nhit dinh ¢6 nhing 1y do chinh ddng

khong the dat duge gidi han nay.

(2) Nhimg yéu ciu nay sé chi dp dung sau khi xir Iy nude cong duoe thai lén be mat dat dé i tieu.,
Hien tai & My ciing van ton tai hai truong phii quan 1y moi trudong nudc:

- Quan ly chal luong dong song theo nguyén tac cing nhic theo cdce uat dinh vé tinh

chat dong thai, dong song.

- Quan ly linh dong cot sao dam bao chat luong dong song. Céic cd thé tu quyét dinh

mire do can xu ly doi van cde dong thai.

1.9. KIEM SOAT © NHIEM MOI TRUONG NUSC

Trong phan nay ching o1 chi trinh bay khdi quat vé cdc giai phap lua chon khac nhau
cho thu gom. x1r Iy va thai nude thii dé kiém sodt su 0 nhiém nude. e hicu sau va chi tiét
hon ve cde cong nghe xir 1y thong thudng ¢6 thé tham khao trong tai licu "Wastewater
Engineering, Metcalt & Eddy” (1991). Bing 1.22 trinh bay mot s6 giai phép lya chon dé
kiem soat 6 nhiém nudc.
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Bang 1.22. Cac gidi phdp kiém soat & nhiém nudc (Keese & Bower 1968)

Nguyén ly

Phuong phép

Vidu

A. Gidm su phat
sinh chat thai

1.Tuén hodn nudc tfrong nha
may

2.Tach riégng dong co néng
do chat gay © nhiém cao

3. Logi tru chat thai

4, Thay ddi loai nguyén liéu
thé ¢ dé&u vao

5 Thay ddi qud trinh céng
nghé san xudat

6.Thay d&: hoac cdi bién sdn
phé&m dau ra

Thu gom nudc lIam ngudi dé tuan
hodan va tdi su dung

Khia cac chat thdi rdn bang cac
phuong tién thd codng hay co khi va
thai riéng biét mot cach dé dang.

SU dung ba thdi cla céng nghiép
ndNg sdan dé nudi gia suc (1ay vo dua
lam thdc an cho Ion)

Co thé la véan dé kho

D&i tu chiét suat bang @p luc sang
bang dung mdi frong cong nghiép
dau thuc vat dé dat duoc hiéu suat
chiét déu cao va giam tdi luong vé
ddau trong dong thai

Cac chat tay rua véi ham luong
photpho th&p hon, thay déi vat liéu
bao bi. tu loai thdi bd sang co thé
thu héi tudin hodn trong céng nghiép
déng bao va déng chai

B. Giam chét thdi
sau phat sinh

7. Thu hoi vat liéu

8. San xudt san phédm phu

9. XU Iy chat thai

10. Tai su dung dong thdi

Thu gom xo qud co trong céng
nghiép dau co, phoi khé Iam nhién
lidu dot 1o hoi

Két hop chan nudi -trdng trot thanh
thé théng nh&t nhu hé chan nudi gia
cam, gia sdc, san xudt thuc vat thiy
sinh va cay frong.

Muong oxy hdéa, hdé oxy hda cd suc
khi, hd &n dinh chat thai, x Iy bang
dat, dat ngap.

Nudi trong thuc vat thay sinh, U, tudi
figu va lam mau mad dat, san xudat khi
sinh hoc.

C. Cdithién kha
ndng déng hda

cua ngudn tiép

nhén nuéc

11. B& sung nuéc pha loang

12. Md nhiéu dau ra cho hé
chua
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| 13 Khudy trdn nudc trong hd
chla

14. Tai thdng khi cac dong
chay

15. Phan bé lai dong thai

D. Nhing bién 16. XU Iy hoa hoc trong bé/hd | Dung cac hda chdt nhu ALSO.L)s dé
phap dung dan chla két tua photpho
vé sinh thdai

17. Giam ndng do sinh khoi Pua cdac déong vat an cé véao an cd
nudc hay phun thudc diét cod dé
kiém sodt tdo va co.

Doi vai cde nude dang phdt trién, nguyén tac giam sy phdt sinh chat thai va nang cao
hiéu qua. thu hoi chat thai la phuong hudng thich hop va kha thi nhat. Trong hau hét cic
khao sat cho thdy. cdc chat gdy 0 nhiém dugc thai ra nhiéu hon theo tinh todn dinh mie,
Néu tién hanh kiém sodt 0 nhiém nude theo phuong phdp 1-3 cua nguyen 1y A tai luong
chat gay o nhiém duge giam mot cach ding ké va ty s¢ chi phi - loi ich trong truomg hop
nay ¢o irién vong rit 1ot dep. Néu dau w nhicu theo phuong phdp 5-6 thi tinh trang 6 nhiém
s¢ thay doi, tham chi rat dot ngot.



BAITAP

1. D¢ ddnh gid chat lrong nudce thai & dau vao cia mot nha may xu ly nudc tha, ngudi ta di
ldy mot mau dé phan tich va ¢6 dugc két qua phan tich nhu sau:

- Khoi luong bi cua dia nung 62,006 ¢

o s N = - .o (1 7 o # i
- Khoi lugng dia nung va mau sau khi bay hai & 105"C dé nguoi dén nhict

5 2 (
do trong phong 62.039 ¢

- Khoi luong dia va mau sau khi dét ¢ 550°C 62,036 ¢
- Khoi luong cta giay loc Whatman GF/C 1.540 ¢
- Phan mau con lai trén gidy loc va sau khi sdy kho ¢ 105"'C 1,552 ¢

- Phan méu con L trén gidy Ion sau khi dot & 550°C°
Hay tinh cic dac tinh vé chit ran cta nude thai rén: 1,549
a. Nong do 16ng chat ran (TS)
b. Nong d6 tong chat ran bay hai (TVS)

. Tong chat rin lo limg (TSS)

i

2]

d. Nong do tong chat ran lo ling bay hoi (VSS)
e. Tong chat ran hoa tan (TDS)

Biet rang luong timg miu dem phan tich bang 50 ml.

2. Trong xdc dinh chi s6 BOD, ngudi ta da tron 6 ml nudce thai v6i 294 ml nudc pha loang
¢d nong do oxy hoa tan bang 8.6 mg/l. Sau S ngay 4 & 20"C. ham luong oxy hoa tan cta
hon hop do 1a 5.4 mg/l. Gia thict rang ham luong oxy hoa tan ban dau cia nude thii bang 0.
Tinh BOD ctia nude thai.

3. Gid tr1 BODs cua mot mau nude thai duge xdce dinh bang 40 mg/l. Nong do oxy hoa tan
cua nude dé pha lodang dung trong phan tich BOD bang 9.0 mg/l. con cua hon hop nude do
sau khi u bang 2.74 mg/l. Trong phép phan tich nguot ta da s dung luong mau nude thai
bang 40 ml va pha lodng trong chai chuyén dung phan tich BOD ¢6 thé tich bang 300 ml.
Hay udc tinh nong do oxy hoa tan ban dau trong mau nude thii.

4. Gid tri BOD;s ¢ 20°C cua mot mau nude thai bang 210 mg/l. Hoi gid tri BOD cudi cung
cia mau do bang bao nhlul’ Néu dem mau nudce thii d6 u ¢ 30°C thi gid tri BOD;s bang bao
nhiéu, bic¢t ks, = 0,23 nﬂé\

5. Gid tr1 BODs ¢ 20"C ctia ba miu nLI'UL thai khdc nhau bang 250 mg/I nhung gid tri k,, cua
chung bang 0.12: 0,16 va 0,20 n;:d) . Hay xdc dinh BOD toan phan (cuoi cung) cla ting
mau,
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6. Cic gid tr1 BOD hai va tdm ngay cua mot mau nudc thai duoc xdace dinh bang BOD, = 125
mg/l vi BODy = 225 mg/l. Hay xdc dinh BODs véi gia thiét phan timg BOD do la phan ung

bac mot.

7. Két qua phan tich mau nude cia mot dong song ¢ 26"C duoc 16m tat trong bing sau:

T, ngay 0 |

2

3

4

5

6

7

3

9

y, mg/l 0 3

5,4

7

8.3

9

9.6

9.8

10

101

Tinh hang s6 to¢ do phan ting k ¢ 20°C va BOD cuoi cua gia doan mot bang cdch s

dung phuong phiap binh phuong nho nhat. Biét h¢ $6 nhi¢t do 0 = 1.047.

8. Khi phan tich mot mau nude thai cong nghi¢p cho két qua nhu sau:

C-hru co = 300 mg/l;

N-NH;

Hay st dung cic thong tin trén dé ude tinh BOD toan phan.

= 15 mg/l;

N-htu co = 25 mg/l

N-NO,

= 15 mg/l

9. Gid i COD cua mot mau nude thai duoe xde dinh bang 450 mg/l. Hoi bao nhicu my/l

20 4o 4 5 =
Cr,0;" da su dung trong phan ung.

10. Két qua phan tich BOD ¢ 20°C cia mot mau nude thai duoc ghi lai nhu sau:

Thot gian, ngay BOD. mg/l Thoi gian, ngay BOD, mg/I
0 0 11 63
1 10 12 69
2 18 13 74
3 23 14 77
4 26 16 82
5 29 L8 85
6 31 20 87
7 32 25 89
3 33 30 90
9 46 40 9()
10 56

Tinh:

- Nhu cau oxy toan phan cua pha cacbon (CBOD) va pha nita (NBOD).

- Hiang s0 10¢ do phan ting (k) ctia pha cacbon va (ky) ctia pha nito.
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L1. Mot co quan quan ly moi truong dé nghi xem xét tinh hoan thién cta chuong trinh kiém
sodat mui do ho xay dung. Hay cho bi¢t nhimg van dé chinh can dugce de cap trong qud trinh
xem xet?

12. Gia thict mot dong song ¢6 hiang so 16¢ do bo sung oxy ks bang 0.4 I/ngay va chay véi
to¢ do trung binh 8 km/h. 3 diém xa nude thai, nudc song bao hoa oxy véi nong do bang
10 mg/l. Luu luong cua nude that so vai luu toc ciua dong song la qua nhd. Vi vay hon hop
cua ching tai di¢ém xa ¢6 nong do oxy ¢6 thé xem nhu bao hoa va nguoi ta xdac dinh duoc
BOD bang 20 mg/l. Hang s6 van toc loai oxy bang 0.2 I/ngay. Hay xdc dinh DO & ha luu
cdch diém xa 48 km.

13. Xic dinh BOD, va BOD toan phan pha cacbon ciia mot loai nudce thai ¢é BODs = 200
mg/l. bi¢t hang so t6c do phan ung bang 0.23 I/ngay.
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Chuong 2
CAC PHUONG PHAP XU LY NUGC THAI

2.1. MO DAU

Khi nén vin minh nhan loai phét trién, cdc do thi moc lén va duge mo rong mot cach
nhanh chong. Vi vay. nudc thai sinh hoat va cdc chat thai cong nghicp tr cac thanh pho gay
ra sy 0 nhiém nang né d6i véi moi trudng nude va ngay cang tr¢ thanh van de cap bich
mang tinh chat xa hoi va chinh tri cua cong dong.

Ngay tir nhitng ngay so khai cua ky thuat xay dung, & Anh, M§ va mot so nude chiu
Au khdc, k§ thuat vé sinh da phdt trién & nhitng noi c6 the thue hign duge vé mat kinh (€,
xi hoi va chinh tri dé xir Iy nude thdi, sao cho giam duoc anh hudng ticu cuc cua no doi val
cdc nguon nudc. Ngay nay hau hét cde nude da co luat ngay cang chat ché doi voi viee thdi
nude thai ndi chung va nude thai cong nghi¢p ndi rieng. Nguoi ta ciing nhan thic sau sac
ring, khong thé giai quyct tot van dé nudce thar néu khong ¢6 su hap tac chat ¢h¢ gitra cac
ky sur cong ngh¢ san xuat vai cde chuyén gia vé cong nghe nude va nude thai. Tuy nhien,
day la van dé vo cling rong va phuec tap. Trong khuon kho cua gido trinh vé cong nghe XU
Iy nuéc thai, ¢ day chi dé cap dén cac phuong phap va qud trinh chinh su dung d¢ xir ly
nwdc thii, cing cdc €o s& khoa hoc cia ching va tinh todn cong nghc phuc vu cho thict ké
cic cong trinh xu 1y.

2.2 PHAN LOAI CAC QUA TRINH VA PHUONG PHAP XU LY NUGC THAI

Nu6e thai thuomg chita rit nhiéu tap cht ¢6 ban chat khdc nhau. Vi vy, muc dich cua
xur Iy nuée thai [a khir cde tap chat d6 sao cho nude sau khi xur ly dat tieu chuan chat luong
¢ mic chdp nhan duoc theo cdc chi tieu da dat ra. Cac ticu chuan chat luong do thuomg phu
thude vao muc dich va cdch thie sir dung: nude sé duge tdi sir dung hay thai thang vao cic
nguon tiép nhan nudc. Pé dat duoc muc dich trén. trong cong nghe xur ly nuoc than da su
dung nhi¢u qud trinh khdc nhau nhu minh hoa trén hinh 2.1.






Hinh 2.2 trinh bay so do nguyén ly cong nghé thuong dung xu 1y nudce that. Theo chat
lvong nude dat duge, cde qud trinh xu ly duge nhom lai thanh cdc cong doan: xur ly cap 1.
xtr Iy cap II va xar ly cap [11

o Xir ly cap I gom cdc qud trinh xir 1y so bo va lang, bat dau wr song (hoac ludn) chan
va két thic sau lang cap I. Cong doan nay co nhiém vu khu cac vat ran no1 ¢6 kich thudc
16n va cdc tap chat ran ¢6 thé lang ra khoi nude thai dé bao vé bom va dutmng ong. Hau het
cdc chal ran lo ling lang & bé lang cdp L. O day thuong gom cdc qud trinh loc qua song
(hodc luGi) chan, lang. tuyén noi, tich dau mé va trung hoa.

o X Iy cip Il gom cdc qud trinh sinh hoc (doi khi ¢d qui trinh hoa hoc) o tic dung
khit hau hél cdc tap chat hiru co hoa tan ¢é the phan hiy bang con duong sinh hoc, nghia la
khtr BOD. Do la cic qui trinh: hoat héa bun, loc sinh hoc hay oxy hoa sinh hoc trong cac
ho (ho sinh hoc) va phan hiy y&m khi. Tat ca cdc qua trinh nay deu s dung Kha nang cua
cdc vi sinh vat chuyén hoa cic chat thai hitu co vé dang 6n dinh va nang luong thap.

e Xur ly cap III thuong gom cdc qua trinh: vi loc, két tia hoa hoc va dong tu, hip phu

bang than hoat tinh. trao doi ion, thim thau nguge, di¢n tham tich, cic qua trinh khur cdce
chit dinh dudng. clo héa va ozon hoa .

i Gm oy : T ed Ty cap i
XU ly cép | _ i Xuly cap i i AMtly'edp !
XU 1y 50 b6 — = T =
: : Ch
] s Dong ra
Nudc thai ) ) . (4
v_—_’do Langcéat —*| 3 > 5
‘ ) l . Bun
Tap chat Cat soi <
cap Bun hoat tinh
v Bun thdi

7—*9—»

Hinh 2.2. So dé nguyén ly v& cac mic dd xu ly nudc thai
1. Thanh hodac ludi chdn: 2. B& Iang cat; 3. BE lang cdp I; 4. XU ly cdp Il (hoat hdéa bun hoac
loc sinh hoc); 5. B& Idng cap lI: 6. BE tiép xtc clo; 7. B& lang lam dac bun:
8. B& fidu huy bun yém khi; 9. Thiét bj tach nudce (loc khung bdn hodc loc bang tai..)




— 7O thay
- bwrr 74 C?',.’
———— bur fvorn boar

Hinh 2.3. So db va todn cdnh nha may xd Iy nudc thdi cia Housatonic
(CoNg sudt thiét ké 36 000 m*/ngdy)

1. B& Iang cat cd suc khi; 2. May nghién; 3.B&1&ng cap | 4. Aeroten:
5 Bélang capll. 6. BE tiép xic clo; 7. Bom; 8. B& xu Iy bun yém khi:; 9. Loc bang
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Hinh 2.4. So d6 céng nghé va todan canh nha may xu ly nudc théi & Leominster
(Cong sudat thiet ké 41 850 m*/ngay)
1. Bé fi€p nhan nudc thai. 2. BE lang cat ¢6 suc khi: 3. BE khudy tron va keo ty,
4.Bé lang c@p | : 5. BE aeroten; 4. B& Idng cap Il: 7. BE thdng khi bé sung va tiép xtc clo;
8. B& chua bun: 9. Bé chia cdc chat thai: 10. Nha didu héinh vé hanh chinh,
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Ngay nay. nhicu nuGe doi hor mie d6 lam sach cao hon xir ly thong thuong. Vi vay.
cac nha mdy xu ly nudce thdi thuong ¢ thém cong doan xur ly cap III hay con goi la cong
doan lam sach cuoi ciing. Cong doan niy ¢é nhiing muc dich sau

Khur trict de cde chat dinh dudng N, P va K con lal trong nudc thar sau xir 1y thi cap.
Cdc nguyen 10 nay la nhitng yéu 16 dan dén su phat trién bung no cia mot so6 vi sinh val,

dac bict [a tao rong cac ngudpn nude:;

- Thong khi tu nhién bo sung:

- Biao ve nude ngam trong trudong hop nude thai da qua xur ly tham nhap vao;

- Bao dam an 10an cho nguon tiép nhan nudce thai vai nhimg yc¢u cau sach dac biet.

Viee lua chon cdc phuong phdp lam sach nuée thai tay thuodc vao muce do sach can
thict. ¢o the tham khao bang 2.1.

Bang 2.1. Hiéu suat Iam sach cua cac cong doan khac nhau trong xU I nudc thai

cap lvacap Il (5)

=
Hiéu sudt khi cac thanh phéan trong nudc thai, %
Coéng doan -
BOD COD SS Tong N - hu N-NH3
photpho co

Song chén - - = % -
BE lang cat 0 -5° 0-5° 0-10° - -
Lang cap | 30-40 30 -40 50 - 65 10-20 10 - 20 10-20
Hoat héa bun (cé dién) 80 - 95 80 - 85 80 - 90 10-25 15 - 50 8-15
Loc sinh hoc
- Méi trudng loc bang da, 65-80 60 - 80 60 - 85 8-12 15 - 50 8-15
t6c db loc cao
- M&i trudng loc bang 65 - 85 65 - 85 65 - 85 8-12 15- 80 8-15
nhua, téc dé loc cuc cao
Dia sinh hoc tiép xdc 80 - 85 80 - 85 80 - 85 10-25 15 -20 8-15
(RBCs)
Clo héa - . 3 = =

Ghe chii: ¢ - sudung gid tri cao nhat khi bo phan rira khong lam viéc.

Cdc qua winh xa 1y bang dat, ngay nay duoc goi chung trong thuat ngtr "cdc h¢ thong

w nhien”. He thong nay két hop cic ¢o ché xi ly vat ly, hoa hoc va sinh hoc dé xu ly nudc

thar (6i chat luong wong tr hoac ot hon xu ly cap III [S]. Viée lua chon cdc phuong phap
xu ly phu thuoce vao dac tinh cta nude thai va tiéu chudn chat luong dong thai can dat.

DAL VAL Cae trde dang PRAL idn. PHUGNE Phap thich hop mid Ya cac he thdng ho on

dinh chat thai (Biswas & Arar, 1988: WHO EMRO). 1987). Dong luc chinh cia qua trinh

72



trong cic ho oxy hoa nay la nang luong mat troi giap cdc vi sinh vat wr nhién gom o, vi
khudn va sinh vat noi phan hiy cdc chat hitu co va khir cac vi khuan gay bénh trong nude
thai. |

Nguoi ta cho rang cac nha mdy xu 1y nude thai ¢an dat cac ti¢u chuan sau : BOD, <
15 mg/l, SS < 15 mg/l va tong P < Img/l (Vesilind etal.1988).

Nhin chung tat ca cic phuong phdp va qua trinh  xir Iy nude thar déu dua tren co s
cdc qud trinh vat Iy, hoa hoc va sinh hoc. Cac he thong xur ly chat thai duoc thict lap thuonmge
bao gom hang loat cic qua trinh trén két hop theo trat tu cong ngh¢ tay thuoce vao dac tinh
nude thai, ticu chuan dong ra va cdc dicu ki¢n cu thé khdc. Hinh 2.3 va 2.4 minh hoa mot

vai so do va toan canh mot s6 nha may xu Iy nude thai.

2.3. KINH TE XU LY NUSC THAI

O My, chi phi xir Iy nuée thai duge ude tinh bang khoang 0,20 USD/1000 galon (1
galon = 3.7854 lit) hay 0.05 USD/itan [ Ramaiho, 1977 ].
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Hiéu sudat khd cac tap chat, %

Hinh 2.5. Mé&i quan hé gita téng chi phiva loai qua trinh xd Iy (7)
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Ve nguycn tac, ta ¢é the xtr ly nude thai thanh nuoc udng duoc bang cach sir dung cic
g trinh xarly tinh vic song xét ve kinh (€ thi khong the str dung cdc phuong phip d6 vie
thuc 1¢.

Trong dianh gia cdc qua trinh xir Iy nude thai. dicu quan trong 1a udc tinh ti so chi phi-
lor ich gitra chi phi bo ra dé nang cao chat luong nude thai va loi ich thu duoc tir viée xir Iy
de dat chat luong cu the cia nude thai do. Can bang kinh 1€ cia cic qud trinh xir 1y nude
thai duge ninh hoa trén hinh 2.5,

Vice tar s dung nude bing wian hoan lien quan dén su kiém sodt nude thai trong ngi
bo nha may. Khi lua chon ty so tuan hoan nude thdi cho timg (rudng hop cu the trong tinh
can bang kinh t¢ can xem xét dén cdc yéu 16 sau :

I. Chr phi nuoc tho sir dung trong nha may:

(%]

. Chi phi xu ly nuac thai thich hop cho nhiing yéu cau vé chat luong cua qua trinh;

3. Chi phi xu Iy nudc thai truge khi thai vao nguon nude nhu song, ho ...

2.4. LAM SACH NUGC THAI BANG CAC PHUONG PHAP CO HOC

Nudce thar cong nghiép cing nhu nude thai sinh hoat thuong chia cdce chat tan va
khong tan o dang hat lo lung. Cic tap chat lo img ¢6 the ¢ dang ran va long. chiing 120 véi
nude thanh he huyen phu. Ty thuoe vao kich thude hat, cic hé huyén phtt duoc chia thanh
ba nhom nhu mimmh hoa trén hinh 1.4 (chuong 1).

D¢ tich cic hat 1o limg ra khon nude thai, thuong ngudi ta str dung cic qud trinh thuy
co (gian doan hoac lien tue): loc qua song chan hodc ludi, lang dudi tac dung cua luc trong
truomg hoac lue Iy tam va loc. Viée lua chon phuong phdp xu ly iy thuoe vao kich thude
hat. tinh chat hoa ly, nong do hat lo lang. luu lugng nude thai va mac do lam sach can thiét,

2.4.1. Loc qua song chan hodc Iudi chén

Bay labuae xur ly sobo. Muc dich cia qud trinh 1 khirdt ca cic tap var ¢6 thé gay ra
su O trong qua trinh van hanh he thong xir ly nude that nhu lam tac bom, duong ong hoic
kenh dan. Day [a bude quan trong dam bao an toan va diéu kién lam vice thuan loi cho ca
he¢ thong.

Trong xu ly nude thai do thi, thuong dung cdc song chan deé loc nude va ding mdy
nghicn nho cdce vat bi giir lai. Con trong xur ly nudce that cong nghiép ngudi ta dat them luéi
chan.

2.4.1.1. Song chan

Nudc thai dua 1Gi cong trinh [am sach trude hét phai qua song chan rdc. Tai song chan,
cdc tap val tho nhu gié, rdc. vo do hop. cdc mau dd, gb va cac vat thii khdc duoc gitt lai.
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Song chan ¢6 the dat ¢o dinh hodc di dong. cung ¢o thé 1a 16 hop cung vai may nghicn
nho. Thong dung hon ca la cdc song chan ¢6 dinh. Ciac song chan duoc lam bang kim loal.
ddt ¢ cira vao cta kénh dan, nghieng mot goc 60 + 75". Thanh song chan ¢6 thé ¢ uct dicn
tron, vuong hoac hon hop. Thanh song chan vai uét dién tron ¢o tr( luc nho nhat nhung
nhanh bi tdc boi cic vat bi gitr lai. Do d6 thong dung hon ca 1a thanh ¢o ti¢t dien hon hop.
canh vuong g6c ¢ phia sau va canh tron ¢ phia trude hudng doi dién vdi dong chay. Tren
cic hinh 2.6 va hinh 2.7 minh hoa cédc loai song chan véi cac phuong thire cao ba khac
nhau.

Dua vao khoang cich gita cdc thanh, nguot ta chia song chan thanh hai loar: song
chin tho ¢6 khoang cdch gifra cdc thanh tir 60 dénl00 mm va song chan min ¢O khoang
cich gilta cdc thanh tr 10 dén 25 mm. Pé tinh kich thude song chan, dua vao 1oc do nude
thai chdy qua khe gifta ¢dc thanh, thuong lay bang 0.8 deén 1 m/s va chap nhan gia thict
30% dién tich song chan bi bit Kin.

Van toc dong chay trude song chan can khong ché & mic w 0.6 m/s g ien de trinh
lang cat. Ton that ap sudl cua dong thai khi di qua song chan ¢o thé tinh theo cong thue sau:

P _
h,,:i\Q_ (2.1)
8

(2.2}

trong do:
h, - ton that dp sudl, m;
v - van toc¢ dong chay trude song chan, m/s;
P - h¢ so tinh dén tang trg luc do song chan bi bit kin boi vat thai (thuong lay P = 3)
£ - 1ros lue cuc bo cua song chan:
g - gia 16¢ trong truong, g = 9.8 m/s’;
s - chicu day thanh chan (thuong bang 8, 10 hodc 1S mm). m;
b - khoang cdch gitra cac thanh, m:
a - g6e nghiéng cua song chin so v mat phang ngang:
B - y¢u 16 hinh dang cta thanh chan. Gid tri cua (3 lay nhu dudi day -

10 10 10 10 10 10
v H/ v S
%‘". —_
/1 7/ d r =5 r= r =5
VS Z : 1 4
S G 7 e
\/
p =242 1.83 1.67 1.035 0.92 0,76 1,79



Khi xdc dinh kich thudce song chin can tinh cho diéu kién mua mua vl mic nudc cao
nhat.

Nhimg vat thii cao ra tir song chan duge dem di xu ly tiep. Bi¢n nang ticu 10n cho cic

2 . . 2 “ o " 3 - ‘. s i
bo phan cao. van chuyén va nghien khoang 1 kW/1000 m™ nudce thai. Poi voi loai song
chan k¢t hop véi mdy nghién nho, cdc vat thai sau khi nghién khong can tach ra Khoi nuée
thai.

Thant chdin

R o m.o-f—vq,g;vc.-: ‘eore ::aﬁ

a)
" s =7
i
o b .?
P N
-

- T "'\h

- - w.‘\‘i;':m

=
; "////ff”fi?/ i/

Hinh 2.6. Cac logi song chdn
a. Song chdn cdo réc bang thu cong: b. Song chan cdo rac bang co gidi
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Aal ron nho'

Hinh 2.7. Ludi chdn co gén may nghien
1.Dong co; 2. May nghién; 3. Cac hat réan 16n; 4. Hat rén nhoé
2.4.1.2. Luoi loc |

bé khu cdc chat lo Iimg ¢6 kich thude nhod hodc cdc san pham ¢o gid tri. thuong sur
dung ludi loc nhu & hinh 2.8. Ludi ¢6 kich thude 16 tir 0.5 dén 1| mm. Khi lang trong quay,
thuong voi van to¢ 0,1 dén 0.5 m/s, nude thai duge loc qua be mat trong hay ngoai.
thuoe vao su bo tri duong din nude thai vao. Cdc vat thai dugc cao ra khoi mat luagi bi
théng cdo. Loai ludi loc nay hay duge dung trong cic hé thong xu ly nude thai cu
nghiép det, gidy va da.

ty
ang h¢

a cong

Ton that dp suat dong chay qua luoi chan thuomg duoc cdc nha ché tao cung cap kem
theo thi¢t bi. hoac ¢6 thé tinh theo cong thie sau:

o
h, = _L(T(Q_) (2.3)
26\ C.A

- hé s6 thai;
: . - . G 3
Q - luu luong nude thai di qua ludi loc, m /s:
A - dién tich ngap chim hitu ich cta ludi loc,
i o x 2
g - g1a toc trong truong, ¢ = 9.8 m/s-;
h,, - 1on that dp suat, m

trong do :

"

Gid tri cua C va A phu thude vao cic thong s thiét ké nhu kich thudic v, khe, duong
kinh 16 luéi, k¢t cau. phan tram dién tich bé mat luGi lam vice htu hicu va duoc xdc dinh
bang thuc nghieém. Gid tri C dién hinh cho ludi loc sach bang 0,60,

Thiét ke
Di¢n tich hitu ich cua tam chan cho cac loar song chan duoc tinh theo cong thie sau:

Foo= &n_n_ (2.4)
‘ u
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(rong Go -
F. - tong dién tich htu ich:
Quma - lu luong 160 nhat cua nude thai;
u - van toc cua chdt long chiy qua khe tam chan (thuong Jay tir 0.8 dén 0.1 m/s).

Hinh 2.8. Ludi chdn hinh trong
(Hé thong GEIGER)

1 Cua dén nudc thdi vao; 2. Cua dan nudc thaira; 3. Cua thao vat rén; 4. Cua thédo can;
5 Thung guay véi ludiloc; 6. Voi phun nudc raa; 7. Mang thu gom nudc rda

Sau day [a mot so gid tri dién hinh dung trong thi¢t k¢ tam chan loai song, cao ba ran

bang thu cong hoidc co giot.

5 R . Phuong phép cdo ba
Cac théng so6

Thu céng Co gidi
Kich thudc thanh chdn
- chiéu réng, mm 5+15 5+15
- chiéu sdu 25+75 25+75
- khoding cach gida céc thanh.mm 25+ 50 15+ 75
- goc nghiéng, do 30 + 45 0+ 30
Van toc dong truée tam chan, m/s 03+06 06-10
Trd luc cho phép. mm 150 150
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2.4.2 Piéu hoa luu lugng

Dicu hoa hwu luong duge dung dé duy tri dong thai vao gan nhu khong doi. khac phuc
nhimg vin dé van hanh do su dao dong luu luong nude thai gay ra va nang cao hicu sual
chia cdc qua trinh O cudi day chuyeén xir ly. Cac ky thuat dieu hoa duoc tng dung cho tung
trudmg hop phu thuoe vao dac tinh cua he thong thu gom nudce thai. Cac phuong dn bo i be
didu hoa luu luong ¢6 thé la dieu hoa trén dong thai (hinh 2.9a) hay ngoai dong thai xu ly
(hinh 2.9b).

Phuong an dicu hoa trén dong thai ¢6 thé lam giam ddang k¢ dao dong thanh phan
nude thai di vao cic cong doan phia sau, con phuong dn dieéu hda ngoai dong thai chi giam
duge mot phan nho sur dao dong do.

Vi trf t6t nhat dé b tri be dieu hoa can dugce xdc dinh cu thé cho timg he thong xu ly.
Vi tinh 16i wu cta no phu thudc vao loai xu ly. dic tinh cua h¢ thong thu gom va dac tinh
ctia nude thai.

Pé xdc dinh thé tich can thiét cia be dieu hoa ¢o th¢ str dung phuong phip do thi trén
co s& thue nghiém ve quan he gitra thé tich tich 1oy cta luu luong nude thai ¢ dong vao theo
thoi gian. Hinh 2.10 minh hoa bang do thi hai truong hop dién hinh. B¢ xdc dinh the tich
can thiét, vé dudng Licp tuyén vai dudng cong thé tich dong vao song song vai duong luu
lwong trung binh hang ngay co diém xudt phat tr goc ta do. The tich can thict khi do sc
bing khoang cdch theo chicu thang ding tr iép diém dén duimg thang bi¢u dién luu luong
trung binh hang ngay (truong hop a) hoac bang khoang cdch gira hai ucp diém theo chiéu
thing dig song song v6i truc wng (truong hop b).

BE dieu hoa thuomg duoc thiél k& vai chieu sau wr 1.5 dén 2 m. Thé tich ctia bé dicu
hoa 6 thé tinh theo cong thirc sau :

Q.1y
V, =
d kn
In
i = l
trong do:
kn _ Em:u - Clh
CL‘I - Clh

- - v - 3
Q - lvu luong nude thii, m /hy
K, - hé so dap tat dao dong;
1, - thoi gian thai dot bien, h;
Cuxe Cine Cop - gid tri cuce dai, trung binh va cho phép nong do cac chat gay
2 e L]
O nhiem, g/m .
Khi k, > 5. thé tich bé dicu hoa duge tinh theo cong thire sau:
Vd = ku'Q-Td
Thé tich bé dicu hoa dung dé dap tat sy dao dong ¢ chu ky cua thanh phin cic chit o
nhiém sé duoc tinh theo cong thuc sau:

\"F\h_.!\ == (].1(1 k]l'Q‘Td
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Pudng cong thé tich
tich lay dong vao -
. Thé fich /
E can thiét
) cla bé
o dieu hoa
[
0
ko
0
2 Luu luong
> trung binh Luu luong Thé ﬂcﬁ
E hang ngay frung binh CCITW Thl(f'f
2 hang ngdy cua bé
5 diéu hoa
©
£
-
Puang cong thé tich

tich IOy dong vao

| |

I o l.

0 12 , 0 2 24
Thor gran frong ngay , g/
a) B (e))]

Hinh 2.10. So do xac dinh thé tich can thiét clia bé dieu hoa

24.3. Qud trinh lang
2.4.3.1. Phan tich qua trinh lang cua cdc hat ran trong nuoc thai

Trong xtr ly nudc thai, qua trinh lang duoc sir dung dé loai cdc tap chat o dang huycn
pht tho ra khot nude. Su ling cua cdc hat xay ra dudi tac dung cua trong luc. Pé tien hanh
qud trinh nay ngudi ta thuong dung cdc loai bé lang khdc nhau nhu minh hoa tren hinh
2.11. Trong cong nghé xu ly nude thai, theo chie nang, cic bé lang duoc phan thanh: be
ling cdl, bé lang cap I va be lang trong (cap ). B¢ ling cdp I ¢6 nhiém vu tdch cdc chat ran
hitu co (60%) va cdac chatl ran khdc, con bé lang cap II ¢6 nhiém vu tach bun sinh hoc ra
khoi nude thai. Cdc bé lang deu phai thoa man yéu cau : ¢6 hicu sudt lang cao va xa bun d¢
dang.

Nudc thai ndi chung thuong la he di thé¢ da phan tin hop the khong ben. Trong qud
trinh lang. kich thude. mat do. hinh dang cla cdac hat va ¢i tinh chat vat ly cua he br thay
déi. Ngoai ra, khi hoa nhap vao nudc thai ¢é thanh phan hod hoc khidc nhau cung ¢o thé
tao thanh cdc chat ran, trong do ¢o cac chit dong tu. Nhimg qud trinh nay s¢ lam anh huong
t6i hinh dang va kich thude hat, gay phuc tap cho viéc thiét lap qui luat thue cioa qud trinh
lang.
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Hinh 2.11. Cdc loai bé Idng

a. B€ I&ng ngang

l. rdnh dé&n nudc thai vao, 2. budng lang: 3. ranh dé&n nusdc thai ra: 4. hé tap trung bun can

b. B& lang dung -

1.than tru: 2. 8ng trung tam: 3. ranh gop nudc trong; 4. day hinh cén

c. Bé lang theo phuong ban kinh

1. than bé; 2. ranh gép nude frong. 3. b& phén phan phéi nudc thai;

4. budng giu digu kién tinh cho bé Iang: 5. bé phan gat
d. Thiét bj lang logi 6ng
e.Thiét bi lang loai t&m nghiéng :
1. thanh thiét bi; 2. tam nghiéng: 3. phan gom can |

(cao ba)

ang.



Cdc tinh chat cia nudc thai khdc nhieu so vai nude sach. No ¢o khoi luong ricng va do
nhat cao. DO nhét va khoi luong ricng cua nudce thai chi chua cic hat ran duoc tinh theo cac
cong thire sau:

Mot = po(l + 2,5 Cy) 2.5
Pu=p + p(l-g) (2.6)
trong do:
e Mo - dO nhét dong luc hoe cua nude thai va nudce sach, Pa.s;
. i A, ; . " 3
Cy - nong do the tich cta cdc hat lo Itng, kg/m

5

P. P - kKhot luong riéng cia nuée sach va nudce thai. kg/m '
€ - phan thé tich cua pha long. € duoc tinh theo cong thuc sau:
Vi

e e
Vi + Vi

Vi. Vi - the tich cua pha long va pha rian trong nudce thai, m
Tay thuoc vao nong do va kha nang tic dong tuong ho lan nhau gira cac hat ran, ¢o
thé xay ra ba loai ling chinh (hay con g£oi 1a vang lang) sau: lang riéng r& time hat; lang
keo tu va lang viing bao gom lang tap thé va lang chen, nhu tém trong bang 2.2.
Do qud trinh lang ¢6 tam quan trong dac bict trong xir Iy nudce thai. vi vay cac loal
lang trén & duoce phan tich mot cdch riéng biet .
Ling loai 1

Co so cua qua trinh lang loai nay 1a cdc dinh luat ¢o dien: dinh luat Newton va Stockes
véi gia thict hat lang ¢6 dang hinh cau. Khi lang ¢6 cdc lue sau tdc dong lén hat:

Luc trong truong:

E.= ppavig
&= j"} E FT
Luc Archimedes :

B = Piv.g
Luc ma sat :
2

Fe=C,.Sopy. W

N

trong do :
Pn. P1 - kKhoi luong riéng cua hat ran va chal long:
v - the tich cua hat chat rin :
nd’

V= —

6
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d - duong kinh hat ran;

; " 2
g - gia 10¢ rong truong, g = 9.8 m/s™:

W - van toc tuong doi cua hat ran so vGi chat long:

C,, - h¢ s0 ma sdt khong thi nguyen do luc can Newton:

S - dien tich tiét dién ngang cua hat ran :

nd
4

Bang 2.2. Cdac logi lang trong xU ly nudc thai

qua lai vai nhau.

Loai lang Mb ta qua trinh Ung dung / Noi xay ra
Lang tung D6 1a qud trinh 1dng cua cdc hat trong hén Loai cét, soi ra khdi nuéc
hat rieng ré hop huyén phu & néng dé thép. Cac hat thai.

(lang loai l&ng hodan todn riéng biét khong cd tac déng

Lang keo tu
(lang logi 11

D6 1a qua frinh ldng cua cac hat két tu trong
hén hop huyén phu hoiloang. do cac hat ran
k&t hop Iai véi nhau lam tang khdi luong hat
I&dng va lang nhanh hon.

Loci mdt phan chat ran lo
lung frong xU ly nudc thai
chua xu ly tfrong cac
coéng trinh xu Iy lang so
c8p va phan trén cua bé
thi cap. cdac loai bdng
keo tu héa hoc frong cac
bé lang cung duoc khu
bdang loai lang nay.

Lang vung
(lang loai ).

-ldng tap thé

-lang chen

D6 1 qua tinh lang cua céc hat Io lung frong
hén hop huyén phu cé néng dd trung binh,
trong do luc tuong téc gita cac hat can ro
su ldng cua cac hat bén canh. Vivay cac
hat cé xu huéng van ¢ lai cung mot vi tri vai
nhau thanh mdt khéi cung lang xudng. tao
thanh mot mat phdan cach gida pha long va
oha rén & phia trén khéi hat ran lang.

Do la qua trinh 1ang cua cac hat frong hoén
hop huyén phi c6 néng dd © muc 1ao nén
mat cau frde, tai doé cac hat ran léng tiép chi
do su nén ép cua cau tric doé. Sunén ép nay
xdy ra la do trong luong cua cac hat rén lién
tiép thém vao bdi su Idng cua chang tu 16p
Idng & phia trén. Téc dé 1ang chen nhod hon
téc dé lang tu do, do xudt hién dong chat
long di nguoc 1én va dé nhot ion cua mdi
fruong.

Xdy ra ¢ cac cdng trinh
l&dng thu cép tiép ngay
sau cdng trinh xu ly sinh
hoc.

Thudng xdy ra trong 16p
dudi cua khdi ban nam
s@u & day cua bé lang

thu cap hay thiét bj lam
dac bun.




Theo dinh luat Newton ta ¢6 -

m.d\z e £ -5 (2.8)

L!I u n
trong do :
m - kKhoi luong cua hat ran:
L - thot gian;
W - van toc lang cua hat :
W =W,
' 8+ - - . . - ] - (jw
Sau khodng thoi gian ngdn ban dau, g1a toc chuyen dong sé bang khong ( T Oy va
C
vin 1oc lang s¢ khong déi.

Thay gia tri cua cdc luc vao (2.8) va giai phuong trinh tren, ta ¢o van (6¢ lang:

5 /2
W, :[:3(_*’1__9*_1’1} (2.9)
Cp-py-S

va cho ¢dc hat hinh cau:

172
w =2 8 Phopy (2.10)
3 Cp P

He so C), phu thuoc vao ché do thuy dong cua dong chal long bao quanh hat ma dic
trung bai chuan s6 Reynold (Re = d.Wip/w. & day y 1a do nhét cua chal long). Quan he

phu thuoc nay bi¢u thi gan diing bang cong thie tong quat sau :

(2.11)

Bang 2.3. Hé s6 ma sat Cp & cdc ché do thuy déng khéc nhau

. b
Khu vyc b n Cp =- 75
Re
- " ;
gmh I;Q Stockes o4 10 _:4
@ = Re
Chuyén fiep 185
18, ; oo B
2 <Re < 500 8.5 Lo 0.6
Re
Newton
4 ; ;
Re > 500 0 08 0x
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Van toc lang cua cac hat hinh cau & vung dinh luat Stockes trong xur Iy nudce thai dugc
tinh bang cong thuc ctua Stockes:

W, :_I‘PL_p_lg.d: (2.12)
18 Ky

Hinh 2.12 trinh bay nguyeén ly mot bé lang 1y tudng.
Vang nudc thdivao Ving nuéc trong ra
AN /

a R ‘

Vung lédng —
_— —_
e ey W{J —————
A Wig B
H Wi
h

Vang bun can

Hinh 2.12. Lang don chiéc frong bé Iang ly tudng
Trong thict ké bé lang thuong chon hat vdi van t6c lang gidi han W, sao cho tit ca cdc
hat ¢6 van toc lang lon hon hoac bang W, s& duoc tich ra khoi chat long. Hat ran dé sé
chinh 1a hat di vao vang lang tai diém A va lang véi van toc du dé 16 vung bun can tai
diem B. Nhu vay hat ran nay roi qua chiéu sau H trong khoang thoi gian 1, . nghia la:
H

o (2.13)
YW

Mat khac, cang trong thisi gian do hat ran dd di qua mot quang duong L theo chieu
nam ngang véi van toc W,,.. Do do:

. O (2.14)
Q
vai W, = R

frong do : Q - Iuu luong dong vao: B - chieu ngang bé lang.
= g o = L = o
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Pat (2.13) va (2.14) bang nhau. T doé rit ra :

W, -2.9 (2.15)
LB A

trong do A - di¢n tich mat cat ngang caa vung lang.

Do1 vai mot nang sudt xir ly cho trude Q, chi ¢é nhung hat ¢6 van toc lang Ion W, s¢
bi khtr hoan toan. con cdc hat ¢6 van (6c¢ ling W, < Wy s¢ khong duge khir néu chiing dudc
dua vao vung lang & phia trén tai diém A vi trong khodng thoi gian (, ching khong dat 16i
ddy cua vung lang (theo duomg AB'). Song néu cdc hat di vao vang lang & do sau nho hon
hodc bang h va h = Wi thi ching s& dugc loar ra khoi chat long (duonmg A'B). Do da phan
cdc hat ¢6 van to¢ laing Wy, ¢6 thé duge khur s¢ duge xdc dinh boi dai luong X, = W /W,

Tong phan cac hat bi khir (R) sé& bang:
Xu Wn [ Mo B
R=(1=X )+ [ =Zde={l- X, )+— J W, dx (2.16)
o W, [0
Trong bicu thie (2.16). W, la bién trong khoding 0= W, < W, v6i W, = (X). trong d6
(1- X,) la phan cdc hat ¢6 van 16¢ lang 16n hon hoac bang W,. Con trong thanh phan thit hai
la phan cdc hat ¢6 van 10¢ lang nhoé hon W, duoc khu va duoc xdac dinh bang tich phan do
thi (dien tich gach chéo trén hinh 2.13).

M
B M fomemnomrmmsm s e g e
9 & “ W, = (%)
oL " B
O O P
‘-_la ;/
- ;
‘Qz) Xo P77 77
g C /9 g /, //// //
59 /s /// i/ W, + dw
=B |l dX /’/; //;/ /
8 (buggg A | S
S x /14N

W . |/
(& (o ,
= v i
- 7 W, W,

) ' s

Van téc lang, W
Hinh 2.13. Budng cong phan tich qua trinh Iang riéng ré cua mot huyén phi

Lang loai 2

Khi nong do cdc hat ran trong dung dich wong d6i thap, ching s¢ lang khong giong
ahau va s¢ két hop lai véi nhau trong qud trinh lang. Anh huong ndy chi ¢6 thé xdc dinh
bang thuc nghiem.
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be¢ xac dinh dac tinh lang ctia hén hop huyen phu cdc hat keo tu, nguoi ta sir dung cot
lang ¢o chicu cao bang chiéu sau thue cta bé lang. Ket qua thuc nghiem ¢é thé khii qudt
nhu trén hinh 2.14.

Gia su thoi gian hwu 12 G, chicu sau hs, khi dé tong hiéu sudt khir ctia bé lang sé duoc
tinh theo cong thire sau :

h. 2 hs 2 h 2 hs 2
Chiéu sau R,
== veilgy ah
méu \
ah
:[ h| T ] 2

\ \ AHJ
s hy |
4
0
R,'J_

= hy | 40 St 60y 0%, 80
Aﬁ4 L
a hd Rj
Ry
0,6m Re
h
. I | | !

—>| £ H t2 K 14 15
0.15m Thoi gian

,lll

Hinh 2.14. Cotlang va dudng cong ldng cuia céc hat keo ty

Lang loai 3

Khi nong do chat ran lo ling trong hé théng cao hon 500 mg/l thuong Xay ra la g
vung (lang loat 3) bao gom: lang tap thé va ling nén.

Loai lang nay xdy ra cing véi lang don hat va lang keo tu va ¢6 dic diém la cic hat
rat gan nhau. Khi hat lang xuong chiém ché cta chat long va dong chat long bi thay the di
In s¢ cin trd lam gidm van (oc lang cua hat khdc. Do mat do hat ran cao nén ling ving
thuong din den lang ca khoi v6i be mat phan cich 1o rét gitta khoi chat ran - 16ng va nudc
trong. Trong qua trinh lang dién hinh, ¢6 thé quan sat rat 16 4 vung lang nhu & hinh 2.15.
Su thay do6i viing lang theo thoi glan duoc minh hoa trén hinh 2.16.

Mat phan cich / chuyén dong xuong phia dudi vai van toc lang W, = const. nguoc lai
mat phan cich 2 di chuyén Ién ten voi van 16¢ khong déi W va tar thi diém 1, hai vang
phan cach va vang nén s¢ gap nhau. Tai thoi diém nay hon hop bun da lang - long ¢o nong
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do dong déu C, duoc goi la nong do té1 han va qua trinh nén bat dau. Bun bat dau duge lam
dac bang qud trinh lang. cuo6i cung dat tdi nong do cuoi C,. Van toc lang tai thor diem t, 1a
W, chinh la gée nghiéng cua duong tiep tuyén vai duong cong lang tai Cy, & day W, < W,

Vung nudc trong

Chiéu séu
Lang logi 1

Lang loai 2

-------------------------------------- Lang loai 3
Vung lang nén
Thoi gian
Hinh 2.15. So doé cdc vung Idng déi véi ban hoat tinh
Mat
|74 héan \Vi v
i iy Hop =
cach | A .
1 l W nhat
— mat
B L— phan A
Ho Mat —_— ( cdéch
phan~_ ¢ W . 1 va 2
cach \ =
2 D HZ C Cu' H
a) @) c) d)
1=0 O<t<ts t=t =1
Co

Qua trinh lam trong Qua trinh lam ddéc

Hinh 2.16. Lang ving & cac thoi diém khac nhau
A - Vang nudc trong; B - Vung phan cach; C - Vung trung gian ; D - Vung nén
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Qud trinh thiet ke be lang lam viéc ¢ diéu kién ling viing bao gom :
- Tinh dicn tich bé mat t6i thiéu can thiét dé gan trong. tdch bun ra khoi nudc:

2. Tinh di¢n tich bé mat t6i thiéu dé lam dac bun dén nong do yéu cau:
3. Lay dien tich I6n nhat cua hai dién tich trén dé thiét ké dién tich bé mat ¢an thiét cho
thi¢t bi lang.

- Cic thong so can thiet tren dé thiét k& be lang dua vao cdc so liéu thuc nghi¢m vé
qud trinh lang cua bun hoat tinh trong ong lang hinh tru ¢6 chia do va thé tich bang 1000
ml vai chiéu cao chuan 0.34 m : tai thot diém t = 0 néng d6 hat ran dong déu trong toan thé
tich binh va bang C,. B¢ mat phan cdch / s¢ hinh thanh sau mot thon gian va di chuyén
xuong dudi theo thoi gian.

- Buong cong lang cua bun hoat tinh duge minh hoa trén hinh 2.17.

A
1000 ml
Lang dong tu
h
Ha
H] ~ :\\ 5 == %— — W:
500 — Ny dt
! \
| |
. \ ’ dh
dh Hz “'L“\““ . % Y
[){l = — = WI : \ //# | dt | Lélﬂg nén
d[ ] j \\ # : (
w& 7 | N
e N T
O 1 [l <<
h B R Théi gian Iédng, phat
T

Hinh 2.17. Budng cong lang cua ban hoat tinh
Di¢n tich 161 thiéu c¢an thiél dé gan trong phu thude vio van (e lang W, va duoc tinh
tr cong thuce (2.15), nghia la:
A, = Q (2.18)
Wl
trong do :
a3 - 2
Ay - dien tich be lang trong, m™;

: . 3 . 3
Q - luu lugng nude thai, m /h;
W, - van toc lang. m/h;
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Van 16¢ lang W, cua bun hoat tinh duoc xdc dinh bang phuong phap do thy wrhinh 2.17:

W = dh _OA H, (2.19)

T dat OB 1

Di¢n tich to1 thiéu can thi¢t dé lam dac bun duoc tinh nhu sau:

Bict rang qud trinh lam dac bun bang lang bat dau tir thoi diém 1 = t> (hinh 2.16¢).

Nong do SS trong vung bun ¢é chiéu cao H, bang C,. Qud trinh lam dac bun thuc hién khi
bun duoc nén dat t6i nong do yéu cau C, ¢ dong bun thai (hinh 2.16d). Thovi gian du tinh
cho qua trinh nay la t, va chiéu cao viing bun bang H,.

Tu can bang vat licu. néu bo qua luong SS con lai trong viing nudc trong, ta ¢o :
CiAH, = C,AH; = C,AH, (2.2
hay : CoHy = GH,; = CH, . 1
Luong nude duge ¢p ra va thdi ra qua vach chay tran duoc tinh theo cong thice:
V = A(H; - Hy) (2.22)
Khodng thoi gian d¢ thai luong nude nay 12 hiéu s6 (4, - ).

Ho

> h,cm

an cac

tph
L

éu cao ma

Chi

0 t2 ty Thoi gian Iang. pht

Hinh 2.18. D6 thi xac dinh t,
Luu to6¢ trung binh Q' chay qua vich tran sé la:

V  A(H,-H,)
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(2.24)

Van to¢ ling W5 tai thoi diém t; duge xde dinh bang d6 thi nhu minh hoa trén hinh 2.17:

H, - H,
tsy

\'VE = lguj = (225)

O di¢u kién dong lién tuc, van tdc chal [ong qua vach tran khong thé 16n hon W, khi
qud trinh lam dac biang ling ving xay ra. Khi dé. luu 0¢ Q' & thai diém t; s€ bang:

. Q' = ,‘\WE: A{I{l = HE)

(2.26)
Ly
Thay Q' tinh theo (2.26) vio bicu thie (2.24) ta ¢6
H, -H, H,-H, .

i t,
Bicu thiic nay la co s de xdce dinh 1, bang do thi nhu minh hoa trén hinh 2.18.
Cac budae xde dinh , nhu sau :
1. V& duong tiép tuyén var dudomg cong lang tai Cy;
2. Tl can bang vat chat (2.21) xde dinh :

H = Eitl;
1] (1”
3. Pat gid tri H, lén true tung va o do vé duong song song voi truc hoanh cho 161 khi
cit dudmg tep yén vai G, Tr giao diem cua hai duong d6 ha duong vuong goc véi true
hoanh s¢ nhan duoc gia tri cua t,,.

Dicn tich be mat to1 thicu Ay can thi¢t de lam dac bang lang duoc xdce dinh nhur sau:

Vin 1o¢ trung binh tao thanh 16p ¢6 nong do G, la:

CHLA, (2.29)
lu
vi C,H, = C H.. khi dé (2.29) ¢6 thé viét lai la:
CHAy (2.30)
[

O dicu kién dong lién tue v trang thai 6n dinh, van 10c¢ tao thanh 1op ¢6 nong do C, sé
bang van toc di vao cua dong ¢hat thai huyén phu (QC,). Do do:
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C.H,A,
Co= — (2.31)

va: A, = (2.32)
Hll

The tich can thi¢t cho bun ling trong lang nén cing ¢6 thé xdc dinh tir thi nghi¢m lang
tren theo cong thie sau :

H, -H, =(H, -H, )e " (2.33)

trong do:
H, - chi¢u cao bun & thoi diem t;
H. - chi¢u cao bun sau khoang thoi gian dai (vi du 24 h);
H, - chi¢u cao 16p bun ¢ thoi diem t5:
i - hang s6 ¢6 gid tri dac trung cho timg loai ban.
Nhi¢t do cta nude ciing anh huong 16i van t6¢ ling cta cic hat ran lo img. Bing 2.4
cho van 16¢ lang cua cdt trong nude G nhiét do khic nhau.
Trong thi¢t k& cde be lang, can i d¢ tinh kich thude bé la van t6¢ dong tran (twong

duong vor van toc lang bé mat), chicu sau thanh bé va thai gian luu.

Vin 1o¢ dong tran dugc tinh theo cong thire (2.34):

w, = (2.34)
"TA

trong do :
W, - van toc dong tran, :n"fnlz.ngily:
Q - luu [uong trung binh hang ngay, m ‘/ngii},':
A~ 16ng dién tich bé mat bé, m*;

O day dien tich bé mat tinh todn A chua ké dén dién tich mat gicng phan phoi dong
vao ¢ gifra hodc mang dan thodt. Luu luong trung binh 1a lvu luong dong tran ¢ bé lang so
¢ip, bang chinh luu [ugng dong vao vi ¢6 thé bo qua thé tich bun thdo ra tir day be. Con &
bé lang thir cap thi d6 chinh la lwu luong dong ra.

bai luong W, con duoe goi 1a i lugng thiy lue (tai luong riéng trén mot don vi dien
tich).

Thaot gian luu duoce tinh theo cong thie (2.35):
=24V (2.35)

Q
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trong do

Thot gian luu phai dd dé ling mot khéi luong Ion chat lo limg va dé

t - thot gian luu, h;

& K 3

V - the tich be lang. m
5 ) .

Q - luu luong trung binh, m /ngay:

khong cuon theo cdc chat ran ¢an tich ra ngoai bé lang.

Ve mat ly

Chicu sau cua be 1a chicu sau nude do tir ddy bé (6i dinh vdch chay tran.

Bang 2.4. Van téc lang clia cat tfrong nuéc & nhiét dé khac nhau

cho nude thai

thuy¢t cho thdy, nang suat bé lang khong phu thuoce vao chitu sau cua bé,

ki?hngl Van téc ldng, mm/s kiié’h”;' . Van téc lang, mmy/s

mm 5°C | 10°c | 15% 20°C mm 5c 10°C | 15°%c | 20°%C
350 | 2405 2455 | 2505 | 2555 0.275 2155 | 23,78 | 260 | 2882
300 |2255| 2275 | 2325 | 2375 0.25 18.45 205 | 2255 | 246
250 2042 2092 | 2142 | 2192 0.20 12.85 145 1615 | 178
200 |1825| 1875 | 1925 197.5 0.15 7.87 915 | 10,42 | 11,69
175 [ 1682 1732 | 1782 183.2 0.14 6.92 812 | 9,32 | 1052
150 [1515( 1565 | 1615 1665 0.13 6,00 715 | 830 | 9.45
125 [133.0| 1380 | 1430 148.0 0.125 5,52 664 | 777 | 850
T 100 [1120] 11685 | 121.7 | 12655 0.12 5.1 6175 | 7.25 | 8.325
090 [1032] 1079 | 1126 1172 011 4,55 540 | 625 | 7.10
0.85 98.4 [ 10295 | 1075 | 112,05 0.10 3.85 4.6 535 | 6.10
080 [9365| 9808 | 102,92 | 106,92 0.095 3.44 414 | 484 | 554
0775 | 91.3 | 9565 | 1000 | 104,35 | 00925 3.34 397 | 460 | 523
0.75 88,1 | 92.3 96.5 100.7 0,0900 3.15 375 | 435 | 495
0.70 81.6 | 857 89.8 93.9 0,085 2.82 336 | 390 | 444
0.65 748 | 7875 | 827 86.65 0.080 2525 | 3005 | 3485 | 3965
060 | 678 | 7155 | 753 79.05 0.075 2245 | 2,665 | 3,085 | 3505
050 |[5335| 5668 | 600 63.32 0,070 1.940 232 | 270 | 3,08
0.40 397 | 426 455 48.4 0,0685 1847 | 2217 | 2587 | 2.957
0375 | 362 | 390 41,8 446 0.069 1682 | 2,007 | 2332 | 2657
0.35 324 | 3505 | 377 40,35 0.0615 1.5 1.805 | 2.10 | 2,395
0325 | 287 | 312 387 36,2 0.060 1,455 173 | 2005 | 228
0.30 251 | 27.45 | 297 32.15 0.057 1,325 157 | 1815 | 2,06
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Tai lwong thuy luc cua vich tran 1a thuong s6 gitra luu luvong nudc chay tran trung
binh hang ngay vadi (6ng do dai cia vich tran. dai luong nay duoc tinh theo m'/m ngay.

Trong thuc t¢. van t6¢ lang hoac van to¢ noi lén duoe xdce dinh bi ing thuc nghi¢m, con
tai luong thay luc lay lr(mg cdc tai licu. Theo GTZ (1989). d6i véi thai Lict kho W, = 18

m/h: con do1 vai tho 116t am W, =36 m/h. Vi vay kich thudce cua be lang thuong dugc tinh
qua tai trong thiy luc va thai gian luu.

Hién nay. hai loai bé lang dugc sur dung trong cong nghe xu ly nuac thai 1a be lang cat
va cde loal be lang dung trong lang cap I va cap II.

2.4.3.2. Bé'ldng cat

B¢ lang cdt thuong duoe thiét k¢ dé tach cac tap chat ran vo co khong tan ¢o kich
thude wr 0.2 dén 2 mm ra khoi nude thai. Dicu dé dam bao cho cdc thiet bi co khi (nhur cac
loat bom) khong - bi cdt, sd1 bao mon: tranh tic cac duong ong dan va cac anh huong xau
cung vi¢e tang tai luong vo ich cho cdc thict b1 x1r ly sinh hoc.

Theo nguyen 1y lam viee, ngudi ta chia bé lang cdt thanh hai loai: bé lang ngang va be
lang dung.

Bang 2.5. Cac théng s6 dién hinh thiét ké bé I&ng cat loai ngang (5)

Cdéc théng s6 Gig
Khodng Dién hinh

Thoi gian luu, s 45 - 90 60
Van téc dong chay, my/s 025-04 0.3
Van toc lang dé tach hat, m/phat
- dudng kinh 0.21 mm 10-1.3 118
- dudng kinh 0,15 mm 06-09 0.75
Ton that Gp sudt o tiét dign kiém soat, 30 - 40 36
% chiéu sau kénh bé lang
Han dinh cho phép su xody & cla 2Hm- 0,51
vao va cua ra

Ghi clii

a. Néu khoi luong riéng cua hat rin nho hon 2.65 nhiéu. can chon van toc ling nho hon:

b. Cho tiet dién kiém sodt kénh Parshall:

¢. Hiy - chitu sau I6n nhat cia bé ling cat: d. L - chigu dai Iy thuy¢t cua bé lang ct.

Be lang cdt ngang 1a mot kénh hd ¢o tiét dién hinh chir nhat, hinh tam gric hoac
parabol (hinh 2.19). Chieu dai bé thudmg thy thuoc vao chiéu sau ¢an thiel. van 1oc lang va
tict dién kicm sodt bé. Chiéu sau bé nam trong kKhoang tr 0.25 dén | m. Ti I¢ giira chicu
rong va chiéu sau sau B/H = 1:2. Van toc dong chay trong b¢ khong dugc vuot qua 0.3 mys.
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Vi 10¢ do nhu vay cho phép cdc hat cat, soi va cdc hat vo co khdc lang xuéng ddy, con hiu
het cac hat hitu co nhe va nho di qua bé theo dong ra ngoai.

Thuc 1€ bé lang cdt thuong duoc thiét ké hai ngan dé luan phién nhau lam viéc va cao
can. Viéc cao can c6 the tién hanh bang thi cong hoac co gidi tuy thudc vao qui mo cua bé.
Nhimng s6 licu dac trung thi¢t ké bé lang cat loai ngang co cho trong bang 2.5. Thiét ké chi
li€t bé lang cit ngang ¢6 thé tham khao & cdc tai lieu [1.5.6].

TSI RS TTE

b)
Hinh 2.19. Bé Iang cat loqi ngang

a. Cdo bun bang thu céng: 1. Ranh thdo can: 2. Giéng chua nuéc thdao can;
b. Cdo bun bdng co gidi : 1. B&ng cao: 2. May ndang
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Cap K

Hinh 2.20. Bé lang cat co suc khi

B¢ lang cdt ¢6 suc khi (hinh 2.20) duoc phat trién dua trén cd s& cdc hat cat tich w lai
v6i nhau trong dong chuyén dong xody 6c¢ tao boi dong khi, bang cach suc khi vao mot
phia ctia b¢ tao cho dong nude thai chuyén dong theo qui dao tron va xodn oc¢ quanh truc
theo hudng dong chay. Do van 10¢ ngang trong vong xody 16n nén cdc hat htru co van duge
giit lai con cdc thanh phan nang hon tach ra tap trung & ranh can ddy bé. BE lang cdt ¢o suc
khi can co chicu sau it nhat bang 2 m dé tao nén vong quay tron ¢o hicu qua va ly so gifra
chiéu rong va chicu sau bé vao khoang 1.5:1. Dau phan phoi khi dat cach day be mot

khoang tir 0,45 dén 0,6 m. Cic thong so dién hinh cho viéc thict k¢ bé lang cdt ¢o suc Khi
¢6 cho trong bang 2.6.

Can i vao cic yéu (a: luu lugng nude thai va nong do cic chat lo ling dé chon bé
lang cat thich hop. Thong dung nhal vén la be lang cat loai ngang.

Bang 2.6. Cac thong so dién hinh thiét ké bé lang cat (5)

Céac thdng s6 S
Khodng bién hinh

Kich thudc:

- chiéu sGu, m 2-5

- chiéu dai, m 76-20

- chiéu réng. m 25-7.0
Ty s6 chiéu rong / chiéu sau 1.1 = 61 1:5:
Thoi gian luu khi luu luong ¢o gi& tri 16n nhat, phat 2-5 3
Cap khéng khi. m®/m chigu dai phut 0,15-0.45 0.3
Luong cat va véng cat, m*/10° m* 0,004 - 0.200 0015 |
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2.4.3.3. Cdc loai béldng

Cic bé lang ¢6 nhiém vu lang cdc hat ran nho hon 0.2 mm. Bé lang ¢6 nhiéu loai khic
nhau va hién thong dung hon ca la cdc bé lang Lién we. Bun lang dugc tich ra khoi nude
ngay sau khi lang. c6 thé bing phuong phdp tha cong hodc co gidi.

Qua trinh ling chiu anh huong cua cdc yéu 16 chinh sau : luu luong nude thai, thoi
gian lang (hay thoi gian hru), khoi lugng rieng va tai lugng tinh theo chat ran lo lung. tai
luong thuy lue. su keo tu cde hat ran, van toc dong chay trong bé. sy nén bun dac. nhict do
~lia nude thai va kich thude bé lang.

Theo chicu cta dong chay. cdc bé ling duge phan thanh: bé lang ngang va bé lang
dimg. Trong xu ly nude thai cong nghicp, b¢ lang ngang c6 thé duoe xay dung mot bac
hoac nhicu bac.

a. Bé lang ngang

B¢ ling ngang ¢6 két cau nhu trén hinh 2 -21. BE lang ngang ¢6 thé duge lam bang cic
vat licu khic nhau nhu bétong, bétong ¢ot thép., gach hoac bang dat tuy thudc vao kich
thude. yéu cau cua qud trinh ldng va diéu Kicn kinh te.

Trong bé lang ngang, dong nudc thai chay theo phuong nam ngang qua bée. Nguoi la
chia dong chay vi qud trinh lang thanh 4 ving: vung hoat dong la ving quan trong nhét
ctia bé lang: vang bun (ving lang dong) la vang bun lang tap trung: ving trung gian: tai
day nudc thai va bun 1an 1on véi nhau; cudi cung la vung an toan.

Unhg vdi qud trinh cta dong chay trén, bé Jang ciing ¢o thé duoc chia thanh 4 vung:
viing nude thai vao; viing lang hoac vung tach: vung Xa nudc ra va vang bun.

Viang nudc that vao ¢6 chie nang phan phai déu dong nudc thii vao bé lang theo toan
bo tict dien cat ngang dong chay. sao cho khong ¢6 hién tuong xody O vung lang.

Ving lang chiem hau hét thé tich bé, lang trong vung nay tuan theo dinh luat Stockes.
Mot yéu cau rat quan trong la duy tri dicu kién chay dong trong bé. Dieu kién nay thé hién
qua chuan so0 Reynold. Tir do cho thay, dé ¢6 nhimg diéu kién trén bén vimg. bé lang can
¢ ban kinh thuy e thich hop. DPoi vai be lang ngang diéu do ¢6 nghia la bé¢ can nho va
nong. Trong thuc (€ dicu nay khong thé¢ chap nhan dwoe v nhimg ly do kinh t€.

Vine xd nuoe ra ¢é chiie nang thdo nude trong ra mot cich on dinh.

Ving bin can ¢an duge trang bi cde phuong tién thao bun bang phuong phap thuy luc
hay co khi nhu minh hoa trén hinh 2.21.

Cdc bé lang ngang thudong ¢6 chicu sau H tr 1.5 dén 4 m, chieu dai bang (8 + 12)H
chieu rong kénh tir 3 dén 6 m. B¢ phan phoi déu nude nguoi ta thuong chia bé thanh nhicu
nean bang cic vach ngan. Cic bé lang ngang thuong ducc sir dung khi luu luong nude thai
irén 15000 m/ngay. Hicu sual lang dat 60%. Van toc dong chay cua nude thai trong be
lang thutmg duge chon khong Ién hon 0.01 m/s, con thoi gian luu tir 1 dén 3 gio.
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Hinh 2.21. Bé ldng ngang
a. Loai cdo bun bang bang tdi:
1. Cla phén dong vao; 2. Vach chan dong vao: 3. B phan gom vang:
4. Vach diéu chinh dong ra; 5. Vach chan: 6. Bang tai cdo buan;
7. HS chia bun; 8. Ong ddn bun ra.
b. Logi céo bun bang xe di dong :
1. Cla dén nuéc thdivao: 2. Bé lang: 3. Xe cdo bun: 4. Mdng gom vang:
5. Vach chan; 6. Cla dén nudc trong ra; 7. HO chida bun; 8. dng dan ban ra.
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b. Bé lang dirng

e i oy

dang hinh hop hoac hinh tru véi ddy hinh chop. Nude thai duoc dua vao ong phan phaéi g
tam be vor van toc khong qud 30 mm/s. Nude thai chuyén dong theo phuong ding tr dudi
len tren 161 vach tran voi van t6¢ 0.5 - 0.6 m/s. Thai gian nuée luu lai trong bé tir 45 dén
[20 phut va duogce xa ra ngoai bang dap luc thy tinh. Chiéu cao vung lang tir 4 dén S m.
Trong beé lang. cdc hat chuyén dong cing véi nudce tr dudi lén trén voi van toc W va lang
dudi tac dong cua trong luce vai van 16¢ Wi, Do do cdc hat ¢6 kich thude khic nhau s@
chi¢m nhing vi tri khdc nhau trong bé lang. Khi W, > W, cic hat s¢ lang nhanh; khi W, <
W chiing s¢ bi cuon theo dong chay Ién trén. Hiéu suat lang cta bé ling ding thudmg thip
hon bé lang ngang tir 10 dén 20%.

Sordo nguyen ly lam viée cia bé lang ding duge minh hoa trén hinh 2.22. Bé lang ¢6

c. Bé'lang theo phuong ban kinh

Loai b¢ nay ¢6 uét dién hinh tron (hinh 2.23), duong kinh 16 dén 40 m (c6 khi t6i
60 m). Chieu sau phan nudc chdy 1,5 dén 5 m, con ty I¢ dudng kinh/chieu sau tir 6 dén 30.
Pdy bé ¢o do doc i 2 0.02 veé tam dé thu cian. Nude thai duge dan vao bé theo chicu tir tam
ra thanh b¢ va duoc thu vao mdng tap trung roi din ra ngoal. Cin lang xuong day duoc tap
trung lai d¢ dua ra ngoai nho he thong gat can quay tron. Thoi gian nude thai luu lai trong
be khoang 85 dén Y0 phat. Hiéu suat lang dat 60% . Bé lang theo phuong bdn kinh duoc ting
dung cho cdc tram xir ly ¢6 luu luong tir 20.000 m /nga\ dém tro lén.

D¢ tang hicu suat lang ngusi ta tim cich tang van toc lang. Diéu nay ¢6 thé dat duge
bang cdch tang dudng kinh cdc hat lang bang dong tu va keo tu hoac giam do nhdt cia
nudc bang tang nhict do cua nude. Ngoai ra cling ¢o thé tang bé mat lang va ti¢n hanh qud
rinh lang trong 16p mong chat long. Dieu nay duoe thuc hién trong cdc bé lang loai éng
hoac loai tam. O chicu s nho. qua trinh lang xay ra trong thoi gian ngan. khoang 4 dén 10
phut va cho phép giam Jdugce kich thude bé lang.

Cdc Ong cua bé tang thuong ¢6 duong kinh 20 dén 50 mm va chiéu dai 0.6 dén 1 m.
Cdc ong duoc dat nghieng véi mot gée 57 dén 60

2.4.3.4. Tdach cac tap chat noi

Trong mot so loar nude thai san xuat ¢6 chira dau, md ¢6 khoi luong ricng nho hon
nudc. DO 1a nhimg chdt noi. ching s& gay dnh hudng xau t6i cdc cong trinh thodt nudc
(mang ludi va cdc cong trinh xur ly). Vi vay, nguoi ta phat thu hoi nhitg chat nay trude khi
xa vao he¢ thong thodt nude sinh hoat va san xuat. Cdc chat md sé bit kin 16 hong gitta cic
hat vat licu loc trong cdc bé loc sinh hoc ... va ching cing s€ phd huy cau tric bun hoat
tinh trong b¢ acroten, gay kho khan trong qua trinh Ién men can.

Theo tieu chuan dong thai, khong cho phép xa nude thai chira dau, md vao nguon tiép
nhan nuoc vi chung s€ tao thanh mot 1p mang mong phu lén dién tich mat nudcce kha 1on,
gay kho khan cho qtid trinh hap thu oxy cua khong khi vao nudc. 1am cho qua trinh tr lam
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sach ciia ngudn nude bi can trd. Mat khdace, dau md trong nude thai 13 mot nguyen liéu cf
th¢ ¢h¢ bién va dung lai trong san xudt va cong nghé¢. Vi vay nuéce thdi chita dau md véi
ham luong 100 mg/l rd lén (nhu nude thai cua cdc nha an, xuong ché bién thie an, x{
nghiép ch¢ bi¢n thuc phdm, xi nghiép san xuat dau bo...) trude khi xur 1§ phai cho qua bé
tich dau mo (hinh 2.24).
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Hinh 2.24. Thiét bi tach dau
a. Logi nam ngang :
1. Thén thiét bi; 2. BO phén hat can bang thuy luc; 3. Lop dau; 4. Ong gom dau;
5. Vach ngan dau: 6. Rang cdo trén bang tai; 7. HS chda can.,
b. Thiét bi tach dau Iop Mmdng :
1. Cua dén nuéce sach ra; 2. Ong gom dau; 3. Vach ngan; 4. T&m chét déo x8p ndi;
L6p dau; 6. Ong dén nudc thai vao, 7. B4 phdn lang lam t cac tadm gon séng: 8. Bun can

e
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Loai cdc tap chat not khoi nudce, thue chat ciing giong nhu lang cac chat ran, chi khic
A trong trudmg hop nay kKhoi luong ricng cua hat (py) nho hon khoi luong riéng cua nude
‘Po). do d6 hat s€ noi len.

Van toc hat noi lén (W) phu thuoc vao kich thude, khoi luong ricng va do nhan, nghia
4 phu thuoe vao chuan so Reynold (Re = W,..d.p/u,). Trong vung Re < 0,25, su noi [én cla
1at tuan theo dinh luat Stockes :

W" = dzg(pu ~ Phn )
18p,

(2 -36)

Khi cdc hat pha nhe ndi 1én sinh ra trong nude thai dong phu can (r(s su noi 1én cua hat
dé. Van 1oc noi Ien ¢6 tinh dén su can trd nay duoce tinh theo cong thue (2.37) :

W, = Wn (3p hn + 3u 0)

(2.37)
8“ hn T 2“ 0
trong do:
W, - van t6¢ noi Ién cua pha nhe;
Prn - Khot hrong riéng pha nhe;
Ly, - dO nhat dong lue hoe cta pha nhe.
Chicu dai lam viee cua bé tich dau ¢6 thé tinh theo cong thic :
*
L=d7—h 2.38
W, Yo
- -~ ~ ». - -t - 7 ars U -~ 2. ~ ~ ’ - v
trong do a la he so tinh dén do chay roi coa dong trong bé va phu thuoc vao ti s0O W
- I
v
-khi o7 =15 — a=1,65;
W,
v

Il

- khi “H— 10 — a=1.5.

v - van oc¢ tinh todn cta lop dong chay:
h - chiéu sau lam viéc cua bé.

Van toc cua nude trong be tach dau ¢o thé dao dong trong khoang 0,005 dén 0.01 m/s.
Paoi vai cac hat dau ¢6 dudmg kinh 80 dén 100 wm, van 1o¢ noi lén cua hat bang | dén 4
mm/s. B¢ tich dau loai ngang thudng ¢o tir hai ngan trd 1en. Chicu rong ctia ngan wr 2 dén
3 m; chitu sau [6p nude 1.2 dén 1.5 m va thoi gian lang to 2 gioy o leén,
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24.4. Loc

Loc duge umg dung dé tich cdc tap chat phan tan c6 kich thude nho khoi nude thai ma
cdc bé lang khong thé loai dugc ching. Ngudi ta tién hanh qud trinh tach nhe vich ngan
X0p. ¢ho phep chat long di qua va giit pha phan tan lai. Qua trinh loc ¢6 thé xady ra dudi tic
dung cua dp suat thuy tinh cta cot chat long hoac dp sual cao trudce vich ngan hay dp suat
chan khong sau vach ngan.

2.4.4.1. Loc qua vach loc

Vice lya chon vich loc phu thuoe vao tinh chil nude thai, nhiet do, dp sudt loc va kél
cau thict bi loc,

Vich loc thuong duoc lam bang thép am ¢6 duc 16 hoac luéi bang thép khong ri:
nhom. niken. dong, dong thau... va ci bang cic loal vdi khdc nhau (thiy tinh, amiang,
bong. len. soi tong hop...). Vich loc g1t cac hat can c6 cdc tinh chat sau: tré luc nho. du ben
va dco co hoc, du bén vé hoa hoc, khong bi truong nd va bi phd huy & dieu kien loc cho
trude. Nguon ta ticn hanh qud trinh loc véi viee tao thanh ba trén vich loc hay su vit kin cic
16 ¢cta vach loc.

Tuy theo cau tao va dac tinh cia ba., nguoi ta chia chiing 1am hai loai: ba nén duoc va
bd khong nén duge. Nhimg ba nén duoe gom cic hat bi bién dang (chu yéu la nhirng chat
vo dinh hinh). dac trung bang su giam do hong do bi nén chat va tang r& luc khi ling
chénh lech dp suat. Nguoce lai, & cdc ba khong nén duge, do hong va tro lue doi vai dong
chat long trong qud trinh loc khong bi thay doi. Ba loai nay thudng ¢6 nguon goc la khodng
chat (cdt. dd phan, natri cacbonat...) véi kich thude hat 16n hon 100 pm.

Nang sudt cua thiét bi loc duoe xdc dinh boi 16¢ do loc, nghia 1a thé tich nudc di qua
mot don vi be mat loc trong mot don vi thai gian. Toc do loc duoc tinh theo bidu thic:

dv AP

- (2.39)

F.dr @R, +R,)

trong do:
v - the tich nudce loc sau khoang thoi gian . m'™;
I - di¢n tich bé mat loc, m*:
T - thot gian loc, s;
AP - hicu s6 dp suat. Pa
- do nhat dong luc nude loc, Pa.s:

: 5 , ] . v , » i =]
Ry va Ry - tr¢r lue caa Idp ba va cha vich ngan loc, m ;
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Ngudi ta ¢6 thé tién hanh qud trinh loc véi hiéu s6 dp suat khong doi hoac toe do loc
khong doi. Phuong trinh loc khi chénh léch dp suat khong doi ¢o dang:

dv _ AP (2.40)
F.dz X .V 3
o) ———=% Ry l
' F /

trong do: _
; E o ok i
I, - tro luc riéng cua ba, m ",
X, - IV sO gilra the tich ba va the tich nuGe trong.
Thoi gian can thict dé tao thanh ba & ché do loc cho trude bang :
S - (2.41)
v F
Phuong trinh loc khi tdc do loc khong doi s¢ la :
.1, v (242

AP = — 242
| X .V
r.r{ - +R\J

v
vitoc do loc C= T nén phuong trinh (2. 42) ¢o dang :

AP = Cix.Cr + R (2.43)

D¢ loc nude thai. ngudi ta ¢o thé st dung nhiéu loai thiét bi loc khdac nhau. Yéu cau co
ban doi voi thict bi loc Ta phai ¢6 hicu suat tich tap chat cao va toc do loc 16n nhat. Nguoi
ta ¢o the phan loai thi¢t bi loc theo nhiéu cdch: theo dac tinh qua trinh nhu loc grian doan va
loc lién tuc; theo dang cua qua trinh nhu lam dac va loc trong: theo dp suat trong qua trinh
loc nhu loc chan khong (161 0,085 MPa). loc ap luc (tr 0.3 dén 1.5 MPa) hay loc dudi ap
suatl thuy tinh cua cot chat long: hoac theo chicu cua dong chay nhu loc chay nguoc, loc
chay xuoi hay loc chay theo bén suon.v.v...

Trong cdc h¢ thong xu 1y nude thai. ngudi ta thuong sur dung cdc thict bi loc lam vice
gian doan nhu loai thuong loc hadt. loc tam. loc ép va thiét bi loc lam vice lién tue nhu loc
hinh trong. loc loai dia va loc loai bang. D¢ loc cac loai huyén phi nhanh tao thanh ba.
ngudi ta thuong dung thiét bi loc thung quay chan khong. Cac thict bi loc loar dia phan lon
duoce dung de loc cdc loai huyén phu ¢6 toc do lang cua pha ran khong cao, cting nhu cdc
loai huyén phu dé bay hoi, o nhdt cao, dé br oxy hoa va doc hai.

Pic tinh cia mot so loai thiét bi loc duoe tom tat trong bang 2.7.

105



Bang 2.7. Dac tfinh cla cac thiét bi loc Iam viéc gian doan va lién tuc (6)

Céc yéu t6 dnh hudng Thiét bj loc gian doan Thiét bi loc lién tuc
tdi viec lua chon thiét biloc | | o 1oy Loc Loc ép Loc Loc Loc
tam hinh tréng dia bang
Noéng dé ban dau cla huyén
phu, % thé tich -
<= 05 1 2 2 - - -
= 10 2-3 1-2 ] -
<15 4 3-4 2-3 1-2 2 ]
Khd nang nhan duoc nudéc 1-2 ] 1 3 3 4
loc sach
Kha nang rda 4 3 2 1 E 2
ha né 5 t 1 thé
K g noﬁg ché tao tu thép ] 4 i ] A 2
chiu axit

Ghi ¢hii : Cac sO thé hién chi so kinh (€ - Ky thudt cua cdc thiét bi loc :
| - caor 2-1tot: 3 - trung binh: 4 - thap.
2.4.4.2. Be loc voi lop vat liéu loc dang hat

Trong cac qua trinh lam sach nudée thai thuomg phai xir Iy mot luong 16n nude, do d6
nguoi ta khong ¢an su dung cdc thiét bi loc vai dp sudl cao ma dung cac bé loc vai 1op vat
licu loc dang hat. Vat licu loc ¢6 thé sir dung la cdt thach anh, than céc. hoac soi nghien,
tham chi ca than nau, than bun hoac than goé. Lua chon loai vat li¢u loc tay thuoc vao loai
nucc thar va dicu kien dia phuong.

Dac tinh quan trong cta 16p hat (moi truong xop) la do xop va bé mat riéng. bo xap
phu thuoc vao cdu tric cua moi truong XOp va lién quan khong nhing chi vai kich thude
cac hat tao thanh Idp x6p ma ca véi hinh dang va cich sap dat ching. Néu ky hiéu € 1a d¢
xOp con the tich cua hat 1a V., khi d6 -

£+ Vh = i
- Khi e = 0. moi truong xop trd thanh vat dac;
- khi e = I. moi truong sé [a vat xop cuc dai.

B¢ mat rieng cua Iép vat licu x0p duoc xdc dinh bang do XOp cua cdc hat va hinh dang

cua ching. Be mat rieng nay duoc tinh theo cong thic :

a:(n(l—s:);i (2.44)

td
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trong do :
s R o 2o v s 2,
a - bé mat rniéng the tich cua lop loc. m"/m
‘¥ - h¢ so hinh dang hat:
dys - duong kinh tuong duong cua hat, m.

Co ché tich cdc hat ran khot nude ¢d the nhu sau

I. Loc qua d¢ tach cdc hat ran hoan toan bang nguyén ly co hoc;

-2

. Lang trong luc;

e

. Bat gi hat ran bang qudn tinh;

i

. Hiap phu hoa hoc:

N

. Hap phu vat ly:

6. Su bam dinh:

7 Lang dong tu:

8. Nuoi dudng sinh hoc.

Trong truong hop 16ng qudt, cdc co ché nay ¢6 the xdy ra dong thon va qua trinh loc
gom cac giai doan sau :

1. Di chuyén cdc hat tdgi bé mat cdc chat tao thanh I6p loc:

2. Gan chat cdc hat vao be mat :

-

. Tach hat bam dinh ra khoi bé mat.
Theo cu ché€ cua sy gir cac hat huyen phu, ngudi ta phan bict hai loar loc:

1. Loc qua mang Idp ba (cdc tap chat ¢an tach) duoce tao thanh treén be mat 1op vat hicu locs

[ £

. Loc¢ khong tao thanh 16p mang cdce tap chat.

Trong trudong hop dau, cdce hat ¢6 kich thude 16n hon kich thude mao quan 10p vat heu
bi gitr lai va tao thanh 18p ba. cling tr¢ thanh nhu 1op vat loc. Cac bé loc cham dac trumg ba
qud trinh niy. Trong trudng hop thit hai, qud trinh loc xdy ra trong be day 1op vat héu loc,
cdc hat tap chat bi gitr lai trén bé mat cdc hat cta vat liéu loc bang lue bam dinh. Qua trinh
nay dac trung cho thiét bi loc nhanh. Pai lugng luc bim dinh phu thuoc vao cic yeu 1o do
IGn va hinh dang cua hat; do nhdm bé mat va thanh phan hoa hoc: toc do dong chay: nhict
do chat long va tinh chat cua cac tap chat.

Cic hat bam dinh thuong xuyén chiu tac dong cua dong chay va cudi cung s¢ bi bit ra
khoi be mat vat Jicu loc. Khi s hat tdi bé mat 16p loc trong mot don vi thoi gian bang so
hat rii khoi be mat do. su bio hoa bé mat duge thict 1ap va né khong con kha nang lam
trong nude thai duge nira.
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Pong hoe cta qud trinh loc va can bang vat chat duoc bi¢u thi bing cdc phuong trinh

sau -
L EE B (2.450)
T
da_ 9 (2.45b)
3. ox

trong do:

C - nong do cdc chat lo g trong nude thai:

x - chicu dai doan "kénh"” xay ra qua trinh tach tap chat:
a. b - cic hang so ¢ do bam dinh va bt ra cua cac hat:
q - nong do ba can:

v - thé tich nudc loc sau thai gian T.

Giai cac phuong trinh nay ta nhan duoc phuong trinh tong qudt cuia qud trinh nhu sau:

(IdF + ﬂV{T{J- + b(-;(: =0 (2.46)
OXOT X 1

Nghi¢m ctia phuong trinh (2.46) ¢6 dang chuoi vo han.

Cac chat o lung khi di qua 16p vat ligu s€ lam giam do xop va thay doi be mat. Tro
lue cta 1op loc tang 1en theo su chiy qua cla nudce thai va tat thoi diém bat ky bang:

i

ke g
h=[idl=i,[| ——] dI (2.47)
N n\E&E— .’_&Vh
’ dizd AV:
; 3
s :[_?—JJ (2.49)
8 - ;ﬁvh

trong do :
h - tro lue 16p loc:
i - iy e cia mot don vi chiéu day 16p loc khi nude sach chay qua:
i - tr lue mot don vi 1op loc voi cdc hat bi giit lai trong mot thai diém trung gian
bat ky:
g - do rong cua 1op vat li¢u loc:
V,, - thé tich riéng ctia bi can tich tu trong Idp loc;
dy, - duong kinh tuong duong cua hat chat thai:
‘W - hé so hinh dang cua hat chat thai.
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Nguoi la chia cdc thiét bi loc vai 16p hat ra thanh loc cham, loc nhanh, loc ha va loc
kin. Chi¢u cao I6p hat trong bé loc hd biang 1 dén 2 m, con trong be loc kin bang 0.5 dén |
m. Ap sudt nudc trong cdc thiét bi loc kin duoc tao nhes bom.

2.4.4.3. Thiét bi loc chdam

Nguai ta dung bé loc cham dé loc nude thai Khong dong tu. Cau tao va nguyén ly lam
viée cua bé loc cham dugce trinh bay trén hinh 2.25. Toc do loc trong cdc thict bi nay phu
thuoc vao nong do chat ran lo limg. Khi nong do cdc hat ran bang hoie nho hon 25 mg/l ¢o
th¢ 1ay toc :1{3 loc bang 0.2 dén 0.3 m/h, con khi nong do cdc hat ran lo lirng bang 25 = 30
mg/l thi toc do loc sé chon trong khodang tir 0.1 dén 0.2 m/h.

l Nudc thai

—

h2 Chay
tfran
.
e |
i Lop cat 400-900 mm
[ Sk
b | )
Nudc sach

Hinh 2.25. B€ loc cham don gidan hoa

N1 - 1frd Iyc khi maoi trudng loc sach; hs - 1rd luc khi méi trusng loc bi ban.

Be loc loai nay 1am vi¢e sau 30 ngay rd luc clia no sé tang lén dén 1 m cot nuée, nén
thuong phai dung dé cao di 1.5 dén 4 cm I6p cat wen cang. Khi Iop vat hicu loc chi con
40 cm thi can bo sung cat sach vao.

Uu diém cta bé loc cham 1a ¢6 kha nang lam sach cao. Nhuoe diém cua loai bé nay la
kich thude [on. gid thanh cao, lam sach bun khé va phiic tap.
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2.4.4.4. Tniét bi loc nhanh

Trong b¢ loc nhanh. 16p vat licu loc thuong gom cdc loai vat licu khdc nhau & dang
hat nhu cdt. than antraxit... Lop trén la 16p ¢6 kich thude hat 16n hon 16p dudi. Hinh 2.26

minh hoa mot so

loai bé loc nhanh.

Déng
vao
% .
N
t ;
600-900 ‘ Cathoae
mm than antraxit
W
N N +4 Doéng ra
I R T N I BN C—_—
a)
Déng
vao
N2
= v
A
1200= 2400 Than antraxit
mm
'3 T\ T \ TT Dongra
~ TN N Y
c)
NIk |
1200+ 1800 ‘fﬂ# L
mm
l Dong
Dong ra vao
N I — B
N T
e) ‘L =

110

Doéng
v3ao
s ¢
300600 Than antraxit
mm
- :
300:600 | Cat
mm =
v L+ ] 4+1 44| Dongra
M T T T
b)
Mang tran
f’ﬂ‘( Déng ra
Vi gits cat i
“\.\‘h
- 1M
7\ 1
1800+3000 Cat
mm
------ Déng vao
‘__

d)

Hinh 2.26. M&t 56 loai bé loc nhanh
dung frong xu ly nuéc thai

a. Loc mét Idp théng thudng xusi déng:
b. Loc hai I6p théng thudng xudi dong:
c. Loc mot I6p xudi déng véi 16p loc day:
d. Loc nguoc dong véi I10p loc day:

e. Loc vdi hal déng vao.



Thao rivoc
Muc nuoe

ruwa
c Mang thu 7 =70m
khi loc \ ,/ nuoe ria
Muc o |- ‘?'/ I
“hrda . \ 300+ 700 mm
. . =il b ; - “CJ
m o (7 RO rrier =
' o i
Jf L - _ Moos #_QL
Dorng vao A ] ™ i i 600 = 760 mm
[ ! e
Thao can ¢ _'- | 4va =800 mm

B —

\ EUE T 0% va s’ %t B +] o Nuorn rug
BN i s )
NKierr fro /‘f‘_.“' ft“?(_?f?y Throal ricide foc

g it CHGF Jdr
Thao can war ivdng

P Be” fﬂa?‘ r’oc

Mar trwon 4 IJQ(:

b)

Hinh 2.27. Thiét bj loc nhanh

a. B€ loc trong luc; b. Thigt biloc ap luc.
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Cic thong so dién hinh ciia moi trudmg loc ¢6 ghi trong bang dudi day :

Théng so Loc chdm Loc nhanh
Kich thudc hau hiéu * cla hat, mm 0.45-0.6 06-10
Hé s6 déng déu” 1,50 - 1,80 12-1.8
Vatliéu Cat hoac than da Nhiéu lop vat liéu khac nhau

Gl e :
(*) Kich thude htru hiéu cua hat cat 1a dudng kinh 16n nhat cua hat cat, trong dé 10% trong lugng
cua mau chira cac hat nho nhat;
(F%) He s6 dong déu Ta ty s6 cua hat 16n nhat trong 60% trong lrong cua mau chia hat nho nhit
vai Kich thude hiru hiéu.

B¢ loc nhanh lam viée vai kich thudée hiru hicu 16n hon va he so dong déu nho hon bé
loc cham.

Ve ket cau, thict bi loe nhieu Iop rat it khac bi¢t véi thiét bi loc mot IGp, nhung thiét bj
loal nay co nang suat loc cao va thoi gian loe kéo dai.

Hinh 2.27 gi6i thi¢u thiét bi loc trong lue va loc dp luc.

Qud trinh loc s¢ dung lai khi ham luong chat ran lo limg trong dong ra tang lén quéd
muc cho phép (diém /) hodc tr¢s luc (16n that dp suat) bé loc tang vuot qud gidi han cuoi
cung cho phép (diem 2). xem hinh 2.28.

Trong loc nhanh. cdc chat ban nam lai trong moi truong loc duoc tach ra nho qud trinh
rua. Qud trinh nay duoce thue hién nhu sau : Nude rira duge dua tr dudi [én v 1oc do ra da
[on d¢ nang hat cat Ien tao ra trang thdi lo limg, Khi d6 cdce chat ban da bam vao vat licu loc

a Ton that ap suat cudi cung cé thé chdp nhan
B
= : 2
c :
2
g Q\D.C’
° e b
o) O
s o3
T ey
2 T
8] W
=
6 Gidl han chét lugng déng ra / 1
Chat luong déng ra
Thoi gian hodc thé tich loc nuéc s

Hinh 2.28. D6 thi xac dinh thai gian loc




Bang 2.8. S6 liéu dién hinh trong thiét ke bé loc hai hodc nhiéu Iop vat liéu loc (9)

Gida tri
Pac tinh
Khodng Dién hinh
n ) (3)
Loc hai lop
o« Antraxit:
- chiéu sdu, mm 300 - 600 450
- kich thudc hau higu, mm 08-10 1.2
- hé s6 dong déu 13-1.8 1.6
» Cat:
- chi&éu sdu, mm 150 - 300 300
- kKich thudc huu hieéu, mm 04-08 0.55
-hé sd dong déu 12.1.6 1.5
- t8c dé loc, Ym?.ph 80 - 400 200
Loc nhiéu 16p:
« Antraxit (I&p trén cing cua Mmoi
truong loc 4 I16p)
- chiéu sau. mm 200 - 400 200
- kich thudc hdu hiéu, mm 1,3-20 1.6
- hé s6 dong déu 15-1.8 1.6
« Antraxit (Ip thu 2 cia moi frudng 1oc
4 16p)
- chiéu séu, mm 100 - 400 200
- kich thudc hau hiéu, mm 1.0-1.6 1.2
- hé s6 déng déu 15-18 1.6
« Antraxit (I6p trén cung cua moi
trudng loc 3 16p)
- chiéu sau, mm 200 - 500 400
- kich thudc hau hiéu, mm 1.0-2.0 1.4
- hé s& déng déu, mm 14-18 1.6
Ccat
- chigu s&u, mm 200 - 400 250
- kich thudc hau hiéu, mm 0.4-0.8 0.5
- hé s6 dong déu 1.3-1.8 1.6
Garnet hodg iimenite
- chigu sé&u, mm 50 - 150 100
- kich thudc hau hiéu, mm 15-18 1.6
-18¢ dob loc. I/m? ph 80 - 400 200




s¢ duoe giar phong ra. Cling ¢6 thé rira bang thoi khong khi trude dé lam ran m¥ 16p ct,
sau d6 mdi cap nude rira vao. Cudng do ciap khong khi ¢6 thé tir 18 dén 22 1I/m”.s. con nude
ta 6 dén 7 I/m”.s. Ciing ¢4 thé tién hanh qud trinh rira theo ba giai doan : trude tien théi
khong khi. sau do 1a hon hop khong khi va nude. cudi cung la nudc rira. Thosi gian rira kéo
dai tir 5 dén 7 phat.

Ngay nay. ngoai cdc ky thuat loc thong thuong nhu loc cdt. loc ép khung ban. hoac loc
bang thung quay chan khong. Nhiéu ky thuat tién tuén nhu vi loc. loc tir v.v.. da duoc phat
trién va cling duge ung dung trong Xt Iy nude va nudce thai. Vi¢e lua chon thiét bi loc dé loc
nuac thai tay thuoe vao luong nuée can xir 1y, ham luong chat ban va mie do phan tdn cua
chung. cdac tinh chat héa ly cia pha ran, pha long va mic do can lam sach.

Bang 2.8 va 2.9 gidi thicu mot so so licu dien hinh ¢6 thé tham khao trong thict ké va
van hanh bé loc.

Bang 2.9. Mét s6 gid tri dién hinh vé t6c dé ria nguoc can thiét cho cac bé loc (5)

. %~ 1 Y Téc dé ria 16n nhét can thiét
Loai thiét bi loc Kich thuéc t6i han cua ¥
hat méi truéng loc m’/m?.ph m/h
Loc mét I6p cat 2 mm 18~20 108 - 120
Loc hai 16p (antraxit va cat) Xem bang 2.8 08-12 48 - 72
Loc ba I6p (antraxit, cat garnet | Xem bdng 2.8 08-12 48 - 72
hodc imenite)
Toc do loe ¢ the tinh theo cong thite thue nghiém sau:
. |82 13,94 5
o = 0242d )™ xlp, (e P

| (188

L
trong do:
deoe, - (60% cadt ¢o kich thuée (mm) bang kich thude hitu hicu) x (he¢ so dong deuy;
p. - khoi luong rieng cua cat, kg/m';
P - khoi lugng cia nude, kg/m';
- do nhdt cua nude, Pa.s.
2.4.5. Tach céac hat ran lo Iing duéi tdc dung cua Iuc ly tam va luc nén
Nguoi ta con tach cdc hat lo ling bang cdch tién hanh qud trinh lang ching dudi tic
dung cua cdc lue ly 1am trong cic xyclon thay luc hoac mdy ly tam.
2.4.5.1. Xyclon thuy luc
Cau tao va nguyén ly lam viée cua xyclon thuy luc xem & hinh 2.29.

Khi chat long chuyén dong quay tron trong cdc xyclon thuy luc, lue ly tam tic dung
len cde hat ran lam vang ching ra thanh. Ngoai ra c¢on ¢6 cdc luc sau ciing tac dung lén
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chiing nhu lue can dong chuyen dong; trong lue va luc gudn tinh. Khi toc do quay lon thi
lre quan tinh rdt nho ¢6 thé bo quacon luc ly tam s€ 1dn hon trong luc rat nhicu.

Toc do chuyén dong cta cde hat ran trong chat long dudi tic dung cia luc ly tam phu
thuoc vao dudmg kinh cua hat, hiéu s6 khoi luong rieng cua cac pha (Ap). do nhot . khoi
lwong riéng py, cua nude thai va gia t6¢ cta truomg ly tam I, theo cong thire sau:

m-2 m+1 mel
L3RS am 3 3 i
. C"d"p, Ap T 1 (2.50)

h Im-1

o
trong do :
C-he¢soty le:
m - chi s& mii phu thuoc vao ch¢ do thuy luc :
-doivaichédodong Re=vy .dp/py=16 >m=2.C=
- doi voi ché do chuyénti€pRe =16 -420 > m=12,C=2
- doi voi chuyén dong xody: Re > 420 > m =536: C=05.

1.7.10"
49.10"°

Hieu suat lam viéc cua cdc xyclon thuy luc ngoai cdc tinh chat vat ly cia chat long
con chiu anh hudng cua céic thong so ve két cdu nhu duong kinh, cic ong dan nude thai vao
va ra khot xyclon.

Uu diém cia cac xyclon thuy luc la cdu tao don gian, tien loi, d¢ van hanh, ¢6 nang
sudt cao va chi phi thap. Xyclon thuy luc dp sudt duge dung d¢ lang cdc tap chat ran, xyclon
thay luc ap suat thap (hd) thuong duoe ding dé tach cdc tap chat lang va noi.

Negudi ta ¢d the bo trf cde xyclon lam viée theo 10 hop hoac cau tao thanh nhicu 16p de
ting hi¢u suat tach.

Nang sudt cua xyclon thuy luc duge xac dinh theo cong thic sau:

Q = K,D.d, y/2eaH (2.51)

trong do :
K, - h¢ sO khong tht nguyén;
D - dudng kinh cua xyclon, m:
d, - dudng kinh 6ng vao, m:
AH - chénh léch dp suat gitra ong ra va ong vao, Pa;

Nang sudt cua xyclon thuy luc nhiéu 16p duge tinh nhu sau:

Q = 3,6m(R? - r’)w, (

(]
‘h
2

trong do:
R - ban kinh quay;
r - ban kinh phéu ti¢p nhan bun can;
n - soO [6p rong xyclon.
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Hinh 2.29. Cdc loqi xyclon thay luc

a. Loaqi ép luc

b. Loai xyclon cé 6ng try bén trong vé tam chdn hinh con :
1. Than thiét bi; 3. Khay vanh khuyén. 2. Ong tru; 4. Tdm chdn
C. Xyclon thuy luc nhigu tang :
1.Tam chan hinh ¢én; 2. Méng gom nudc sach: 3. Vach ran: 4 Phéu gom dau ma;

5. Mdng phan phéi; 6. Ong dén bn can ra ngodi
d. So db hé théng xyclon dp luc.
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24.5.2. May ly tam

D¢ tich cic hat ran ra khoi nudce thai ciing ¢6 thé sir dung mdy loc ly tam va may lang
ly tam.

Loc ly tam thyuc hi¢n nho quay tron huyén phi trong thung quay. chat long chui qua
luéi loc hoac vai loc va cdc 16 trén than thung ra ngoai, con nhimg hat ran duoc eir lai trén
luéi hoac vai loc tren thanh thung, ching s& duoc 14y ra ngoai bang tay hoac dao cao.

Phuong trinh loc ly tam ¢6 dang sau:

dv._ pw (R* —r’)nK L

(2.53)
dt
pin
rh
con chénh l€ch dp sudt trong mdy ly tam duoc xdc dinh theo cong thuce sau:
AP = ©°p (R? —12) (2.54)

2
trong do :
pi - khoi luong riéng cia chat long;
® - vdn 10¢ goc quay cia thung quay;
R - bdn kinh roto;
r, - bdn kinh trong cua chit long va 16p ba khi quays;
K. - hé 56 ty 1¢ cta 1op;
L - chiéu dai cua thung quay.

Loc ly tam duge ung dung dé tach huyén phu khi doi hoi ba ¢co do am khong cao va
cin rira triét dé.

Lang ly tim la qua trinh phan riéng huyén phu nho luce the tich cua pha phan tin (cic
hat ran). Cau tao thung ly tam trong truong hop nay la thung lién. Qua trinh nay gom cdc
qud trinh vat ly la lang cdc hat ran (theo nguyén 1y cta thuy dong luc) va nén ba.

- Nédng sudt cua mdy ly tam bang:

K.V,

) =T {2.53)

TII

trong do:

K- hé s6 sir dung thé tich tinh todn cta thung quay:;
T, - thoi gian luu cua huyén phit trong thung quay:
V. - thé tich tinh todn cta thiing quay.



So do lam sach nude thai bang mdy ly tam duge minh hoa trén hinh 2.30.

Nudsc
thai -

SN — [ ] Bdn can

R e [ 3 6

Véat ran 1én 4 S

Bun can Nuéc

sach

N 7 R

Hinh 2.30. So do khoi hé thong thiét bi fach chat ran ra khoi nudc thai bang ly tém

1. Loc qua tam chan: 2. Xyclon thuay luc: 3. Lam ddc bun bang lang: 4 Thang chuaa:
5. Bom: 6. May ly tam; 7. Thung chua;

2.5. CAC PHUONG PHAP HOA LY

2.5.1. bong tu va keo tu

Qua trinh lang chi ¢ thé tich duoc cdc hat ran huyén phu nhung khong thé tach duoc
cdc chat gay nhiém ban & dang keo va hoa tan vi ching 1a nhirng hat ran ¢o6 kich thudce qua
nho. D¢ tach cac hat ran d6 mot cdach hi¢u qua bang phuong phdp lang, can tang kich thudc
cua ching nho su tdac dong twrong hd gira cdc hat phan tdn lien két thanh tap hop cac hat,
nham lam tang van toc lang cua chung. Viéc khir cac hat keo ran bang lang trong luong doi
hot trude hét can trung hoa dién tich cua chung, thi dén la lién két chiung va&i nhau. Qua |
trinh trung hoa dién tich thuong dugce goi la qua trinh dong tu (coagulation) con qua trinh
tao thanh cdac bong 16n hon tir cac hat nho goi la qua trinh keo tu (flocculation).

Trong tur nhién, thy theo nguon goc xudt xu cling nhu ban chat héa hoc, cdc hat can lo
lung déu mang dién tich am hoac duong. Vi du. cdac hat ran ¢6 nguon goc silic, cac hop chat
horu co déu ¢o dién tich am, nguoc lai cac hydroxit sat va nhom mang dién tich duong. Khi
thé¢ can bang dién dong cua nude bi pha v, cac thanh phan mang dién tich sé két hop hoac
dinh k¢t vaoi nhau bang luc lién két phan tr va dién tir. tao thanh mot t6 hop cac phan tir.
nguyén tr hoac cdc ion tr do. Cdc 16 hop trén duoc goi la cdc hat "bong keo™ (flocs). Theo
thanh phan cau tao nguoi ta chia ching thanh hai loai keo: keo ky nudc (hydropholic) la
loal chong lar cdc phan tr nude va keo hdo nude (hydrophilic) la loai hap thu cdc phan wr
nudc nhu vi Khuan. vi rit..., trong d6 keo ky nude dong vai tro chu yéu trong cong nghé xu
ly nude va nude thai.
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Co ché cta qud trinh dong t hoan toan ¢ thé giai thich don gian bang mo inh hai
i0p. nhu minh hoa trén hinh 2.3 1.

Lop lon trai déu bén ngodi ____.. @
Mat truot
Lop ion trdi dau bén trong —

Hat mang dién tich &m  —]

sl

Hinh 2.31. Dién tich frén hat lo Iung khi giai thich bang ly thuyet hai lcp

Nhang hat ran o lung mang dién tich am trong nudc sé hut cde ion trar dau. Mot so
cdc 1on trdi dau do bi hut chat vao hat rian dén mire ching chuycn dong cung hat ran, do dé
tao thanh mot mat truot. Xung quanh Idp ton trdr dau bén trong nay la Iop 1on bén ngoal ma
hau hét 1a cdc ion trdi dau. nhung ching bi hit bim vao mot cich long [€o va ¢6 the dé
dang bi truot ra. Khi cac hat ran mang dién tich am chuyén dong qua chat long thi dién tich
am doé bi giam boi cde ion mang dién tich duong o 16p bén trong. Hic¢u s6 dicn nang gita
cdc 1op ¢6 dinh va 16p chuyén dong goi la the zeta (©) hay the dien dong. Khic van the nhigt
dong E (la hi¢u s6 di¢n the gira be mat hat va chat long). The zeta phu thuoe vao E va
chi¢u day hai 16p, gid tri cia nd s& xdc dinh luc tinh dién day cua cde hat la lue can trd vice
dinh két gitra ¢dc hat ran vai nhau.

Ncu nhu dién tich am thue 13 dién tich ddy nhu & hinh 2.32a va thém vao do 1t ca cic
hat con ¢6 luc hit tinh dién - luc Van der Waals - do ciu triic phan tr ctia cde hat. Tong cia
hai foai dién tich nay 1a dién tich day thuc hay la mot hang rao nang luong can tro cic hat
ran lien két vol nhau. Nhu vay muc ticu cua dong tu la gram the zeta - e la gram chicu cao
hang rao nang luong nay (i gid tri i han, sao cho cdc hat ran khong day lan nhau bang
cich thém cdc ion ¢6 dién tich duong. Nhu vay trong dong s dién ra qui tnnh phd vy on
dinh trang thdi keo cta cdce hat nho trung hoa dien tich. Hi¢u qua dong tu phu thuoc vao
hoa tri cua ion, chat dong  mang dien tich trai dau var dién tich cua hat. Hoa tri cua ion
cang lon thi hi¢u qua dong tu cang cao.

Qua trinh thuy phan cdc chat dong tu va tao thanh cac bong Keo xay ra theo cac giai
doan sau: '

Me" + HOH € Me(OHY ™ + H (2.56a)
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Me(OH)™ + HOH 2 Me(OH)' + H' (2.56b)

Me(OH)" + HOH &2 Me(OH); + H' (2.56¢)
Me"" + HOH & Me(OH); + 3H' (2.56d)
it fruol !
| Mt trdo T ; __ MGt fruot
e
Q )

o

T~ luc AUt A

N N Lece hut 4

Barie nang ludng

R

|
Hinh 2.32. Giam dién tich thuc trén hat ré&n bang thém cdac ion trai ddu hoa tri 3

Lieu luong cia cdc chat dong tu tiy thudc vao nong do tap chét ran trong nudc thai va
duoc gidi thiéu trong bang 2.10.

Bdng 2.10. Liéu lugng chdt déng tu ing véi ham luong khac nhau cla tap chat (6)

N6ng dd tap chét trong nuéc, mg/I Liéu lugng chét déng tu khan, mg/I
Ta 1 dén 100 25+ 35
101 + 200 30+ 45
201 + 400 40 = 60
401 - 600 45 - 70
601 = 800 55 -+ 80
801 = 1000 60 = 90
1001 = 1400 65 + 105
1401 = 1800 75+ 115
1801 + 2200 80 + 125
2201 + 2500 @0 = 130

Cdc chat dong tu thuong diung

Céc chat dong tu thudong dung la cdc mudi nhom, sat hoac hén hop cua chung. Viéc lua
chon chat dong tu phu thude vao cdc tinh chat héa 1y, chi phi, nong do tap chét trong nudc,
pH va thanh phan muéi trong nudéce. Trong thuc t€ ngudi ta thuong sir dung cdc chat dong tu
sau: Al (SO4)5. 18H,O. NaAlO,, Al,(OH)sCl, KAI(SO,),.12H-0, NH,Al(SO4),.12H,0.
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Trong do duge dung rong rai nhat 1[a Al,(SO4)s bai vi Al(SO)y); hoa tan 101 trong nudic,
chi phi thap va hoat dong c6 hiéu qua cao trong khoang pH =5 + 7.5.

Trong qua trinh dong tu, Al(SOy4)s tdc dung vdéi canxi bicacbonal trong nudc theo
phan tng sau:

Al (SO4)y + 3Ca(HCOs), &2 AI(OH); 4 + 3CaSO, + 6CO,

Trong phan 16n cdc truong hop ngudi ta st dung hon hop NaAlO; va Al(SOy); theo i
1¢ (10:1) = (20:1). Phan tng xay ra nhu sau:

6NaAlO; + Al(SO4): + 12H,0 &2 8AIOH) L + 3Na,SO,

Viée st dung hén hop mudi trén cho phép tang hiéu qua qua trinh lam trong nudc,
tang khoi lugng va toc do lang cua cdc bong keo tu, md rong khoang pH toi uu cia moi
(ruong.

Aly(OH)5Cl ¢6 do axit thap nén rat phu hop dé dung lam sach nude ¢6 do kiem yéu va
qud trinh duoc thue hién nhd phan ting sau:

AL(OH)sCl + Ca(HCO.); — 4Al(OH): 4 + CaCl, + 2CO,

Cdc muoi sat : Fey(S04)3.2H,0; Fey(S04)1.3H,0: FeSO,.7H,0 va FeCly. cling thudng
duoc dung lam chat dong tu. Viéc tao thanh bong keo dién ra theo cdc phan tng :

FeCly + 3H,O — Fe(OH): + HCI (2.58)
Fey(SO4): + 6H,O — 2Fe(OH): 4 + 3H,S0;4 (2.59)
Trong di¢u kién kiém hoa xay ra cac phan tng sau:
2FeCly + 3Ca(OH); — 2Fe(OH): 4 + 3CaCl, (2.60)
FeSO, + 3Ca(OH); — 2Fe(OH)y 4 + 3CaSO, (2.61)
Ciac muoi sat duoe su dung lam chat dong tu ¢6 nhiéu vu diém hon so véi cdc muoi
nhom, do :
- tdc dung tot hon ¢ nhiet do thap;
- ¢0 khoang gid tri pH 61 uvu cua moi truomg rong hon;
- do bén lon va kich thude bong keo ¢6 khoang gi¢i han rong cua thanh phan muoi;
- ¢O the khir duoe mui vi khi ¢é H,S.
Tuy nhién cdc muoi sit cing ¢6 nhitng nhuoc diém, chung tao thanh cac phic hoa tan
nhudém mau qua phan @ng cua cac cation sat vadi mot s6 hop chat hiru co.
Ngudi ta dung thi nghiém Jar-test dé xdc dinh li¢u luong 161 wu cta chat dong tu trong
qud trinh xu ly nude va nudce thai.






D¢ tang cuong qua trinh tao thanh bong keo hydroxyt nhom va sit véi muc dich
tang to¢ do lang, nguoi ta tién hanh qua trinh keo  bang cdch cho them vao nudce thai cic
hop chat cao phan tr goi 1a chat trg dong tu (flocculant). Viéc sir dung cdc chat tr¢ dong w
cho phép ha thap licu lugng chét dong . giam thoi gian qud trinh dong tu va nang cao 1o¢
do lang cua cic bong keo.

D¢ xir Iy nude thai nguoi ta dung cdce chat keo tu ¢6 nguon g6c¢ thién nhién hoac 16ng
hop. Cdc chat trg dong tw ¢6 nguon goc thién nhién thuong dung 1a tinh bot, dextrin
(CeH 10O5),. cde ete, xenlulo va dioxit silic hoat tinh (xSi10,.yH,0).

Cac chat tro dong tu t6ng hop thudmg dung nhat la polyacrylamit : (CH, CHCONH,),.
Tuy thude vao cdc nhém ion khi phan ly ma cdc chat tro dong tu ¢6 dién tich am hoac
duong (cdc chat o dong tu loar anion hodc cation): polyacrylic axit (CH,CHCOO), hoac
polydiallyldimetyl-amon.

CH;
Da so chat ban hitu co, vo co dang keo / \
; ey P 2 : B wemGH CH-CHz- ..
trong nuoc thai ¢o dién tich am va do dé néu I I
dung cac chat ro dong tu cation trude do  sé
= @ a o ) CH; CH;
khong can phai dong tu so bo. Viéc lua chon héa \ /
chat, licu lugng 101 wu cta chung, trinh tu cho N
vao nudc...cang deu phai duge xdc dinh bang / \
. o ; Y e CHs CHs
thue nghi¢cm. Thong thuong liéu luong chat iro
dong tu cho vao trong khoang 1 + 5 mg/l. Polydiallyldimetyl-amon

D¢ phan dng dién ra hoan toan va tiét kiem, phai khudy tron déu hoa chat véi nude
thai. Thoi gian nudce luu lai trong bé tron khoang 1 dén S phit. Tiép d6 thoi gian can thict
d¢ nude thai ti¢p xic vai hda chat cho i khi bat dau lang dao dong trong khoing 20 dén
60 phit. Trong khodng thoi gian nay cdc chat héa hoe ¢6 tic dung va sé dién ra qud trinh
dong tu va tao bong.

Deé khuay tron nude thai véi héa chat va tao duge bong keo, ngudi ta dung nhirng loai
thiét bi khuay tron khdc nhau. Nang luong can thict dé chuyén dong cdnh khuay trong nudce
tinh theo cong thuce sau:

p= Cp-Apv’
2

(2.62)

trong do:
P - nang luong, N/s;
A - dién tich cdnh khudy, m*
p - khoi luong rieng cua chal long, kg/m'™;
/- van 1o¢ cdnh khuay d6i vai chal long, m/s;
Cp) - hé $6 ma sat.
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Gradien van toc sinh ra do viée dua nang luong tir ben ngoai vao thé tich nude V sé 1a:
1

P )2
G=|——
[V_“J (2.63)

trong do:
G - gradien van tac, s
it - do nhét cia nude dyn.s/cm’;
V - thé tich cna bé dong tu, m'.
Trong, dai da so truong hop, tiéu chudn yéu cau trong thi¢t ké thuong lay G trong
khoang tir 30 dén 60 s .

Thoi gian cling la mot thong s6 quan trong trong dong tu. Trong thi¢t ké neudi ta
thuong chon tich s6 G.1, trong do t la thoi gian luu thuy luc trong bé dong . Gia tri dién
. 5] - A 3 = * . | s 5
hinh cua tich s trén nam trong Khoang 1x10" dén 1x10".

Qud trinh lam sach nudce thdi bang dong tu va keo tu gom cac giai doan: dinh luong,
khudy tron héa chat véi nude thai, tao thanh bong keo va lang bong keo.

Chat déng tu

Nudc
2
Yv /
> /
2 4

: /

/ Y I / 5
L , /
1 R S
Nudc thai ~ . Nudc da
f duoc lam sach

Can lang

Hinh 2.33. So do thiét bi lam sach nudc thai bang déng tu
1. BE chUa chudn bi dung dich; 2. Thiét bj dinh luong;
3. B& khudy tron; 4. Bé tao bong: 5. Bé lang trong.
Dé khudy tron chat dong w vl nude thai nguoi ta thuong dung cic phuong phip
khudy thuy luc va khudy co hoc. C6 nhiéu loar thiét bi khdac nhau d¢ ticn hanh qud t::nh
dong . Hinh 2.34 minh hoa mot sé loai thié¢t bi dién hinh.

Khoang cdch gilra hai vach ngan bang hai lan chiéu rong be. Van toc nude trong bé
vao khodng 0,6 m/s, con qua cura thong vao khoang 1 m/s. Thoi gian luu cta nude trong bé
khuay tron biang khoang 3 dén 5 phit. Van toc dong nude trong loai & thuong chon bing
0,2 dén 0,3 m/s.
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Hinh 2.34. Cac thiét bi déng tu
a. Loai khudy bang vach ngan:
1 Kénh dan nudc: 2 Vach ngdn cd cua théng, 3. Cua tran

b Loai budng ngdan tao béng:

1. Kénh dan nudc; 2. Vach ngan, 3. Cua tran

c. Loai thiét bi déng tu k&t hop vdi ldng trong:

1. Than thiét bi: 2. Mang gom nuéc trong: 3. Cla tran nudc trong ra;
4. Budng tach khdéng khi: 5. Ong trung tam; 6. Ong phan phdi nudc thdi



2.5.2. Tuyén naoi

Phuong phdp tuyén noi thuong duge st dung dé tach cic tap chat (o dang hat rian hoac
long) phan tan khong tan, tr lang kém ra kKhoi pha long. Trong mot so trudmg hop. qua trinh
nay cing duoc dung dé tach cdc chat hoa tan nhu ciac chat hoat dong be mat. Qua trinh nhu
vay duoce goi la qua trinh tach bot hay lam dac bot.

Trong xu ly nudce thai. vé nguyen tac, tuyen noi thuomg dudc st dung dé ki cae chat
lo'limg va lam dac bun sinh hoc. Uu diém co ban cua phuong phip nay so voi phuong phidp
lang la ¢6 the khir duoce hoan toan cdc hat nhd hoac nhe. lang cham, trong Mot thoi gian
ngan. Khi cdc hat da noi 1én be mat. ching ¢6 thé duoc thu gom bang bo phan vat bot.

Qud trinh tuyen noi duoc thue hien bang cach suc «ic bot khi nho (thuong 1a khong
khi) vao trong pha long. Cic khi dé két dinh véi cdc hat va khi lue noi caa tap hop cic
bong khi va hat du 16n s€ kéo theo hat cing noi lén bé aat. sau do ching 1ap hop Lar van
nhau thanh cac [6p bot chira ham luong cdc hat cao hon 1 ong chat 1ong ban dau.

Trong truong hop can tach cdc hat ran ky nude. khi bong khi dinh chat vao ching sé
tao thanh mot duong bao la bién gidi cua pha ran - [ong - khi gidi han di¢n tich dinh cia
bot khi. Butmg ti¢p tuyén véi mat bot khi tai diém tiép xuc va be mat cta hat ran tao thanh
mot goc O (hinh 2.35) goi [a géc bién cua su tham udt.

Hinh 2.35. Su két dinh cla hat ran va bong khi frong tuyén néi
1. Béng khi; 2. Hat ran.

Kha nang tao thanh 16 hop tuyén noi cua cdce hat - bot khi. van toc cia qua trinh. do
bén vimg cha moi dinh két va thai gian 1on tai cua 16 hap trén phu thuoe vio ban chat et
hat, vao dac tinh tic dung twong hé ctia cdc tic nhan vai be mat hat va kha nang tham udt
ctia be mat hat. Nang luong tao thanh té hop bot khi - hat bang:

A=0c (1l - cosO)
trong do o la sue cang bé mat cua nuoc trén bien gidi vai khi

Doi vol hat tham udt 161 6 — 0, cost — 1, do dé do bén ving cua su ket dinh 1a nho
nhat. nguoc lai doi vai hat khong tham nude do ben vimg do la lon nhat.

Xic suat két dinh cua hat vai bong khi phu thuoe vao do tham udét ctia hat. Po tham
udt d6 duge dac trung bai dai luong goe bien 6. Goce bién tham uot cang [Gn thi xde sudl kel



dinh cang cao va do bén viing cia moi ket dinh trén bé mat cang 16n. Xdc sudt tao thanh
hop bong khi - hat duoe xde dinh theo cong thie:

4 4
n. ,rc.(_l{+r)‘7'—n.:‘.rt,1{2 Y2 'l
X = —2 : : =C, (|+_J = (2.64)
v 8 R 1
trong do:
n - s0 bong khi ¢6 ban kinh R trong thé tich nudc V:
r - ban kinh cua hat;
C, - nong do the tich cua pha khi :
+ 3
i = o TEa R
F oemeaBoo (2.65)
b vV

Mot truong tuycn not gom nude. cdic bong khi va cic hat ran. Khoi luong riéng cla
moi truong nay p - duge tinh theo cong thie sau :
p = p|.(] = (-1I| - C:_.} + ph-Ch + pll‘c‘:' {266)
trong do:
Pis Pie Pe - Khot luong riéng cha chat long, cua cdc hat va cua Khi:
Cy, - nong do the tich cua hat trong nuée:
C. - nong do the tich cua khi trong nude.

Vian 10¢ chuyen dong trong déi vy, ctia hat va vy, cla bong khi véi moi truong duoc xic
dinh theo cac cong thice sau :

% h = — 9( . {j.ﬁ?,\

trong do:
g - gia 1o¢ trong truong;
L. - do nhét dong lue hoe cia moi trudng tuyén noi.

Toc do cua qua trinh tich cdce hat bang tuyén néi duoc mo 14 bin ¢ phuong trinh phén

img bac mot : :
dC

dt

=-KC(C, (2.64)
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K- he 0 16¢ do tuyé : noi, phu thuoce vao che do thuy dong va K¢t cau cua thiét by
T - thon gran.

Hicu suat cua qud triinh téch cdc hat bang tuyén noi duoc tinh theo cong thire sau:

N = K 24 b T (l — e \"-"T) (2.70))
H,

rong dao:
1y - thot gian Tuu cia chat 1ong trong thié¢lt bi -
T=T,+T,
15 - thai gian xur ly nude khi vao bé tuvén noi:
H, - chicu cao cua 1op chat long trong thiét b iy en noi;
@ - 5O va cham cua bot khi va hat trén mot don Vi quang dudcmgy.

Hi¢u sudt cua qui trinh tuyén néi phu thuoe vao s6 luong bot khi. Kich thudce 161 wu
cua ching niam trong khodang 15 dén 30 pum. O dicu kien nhu vay nude can dat do bio hoa
khong Khi that [én. hay néi mort cdch khic. nuée ¢an chia mot luong 1én khong khi. Song ta
bi¢t rang do hoa tan cua khong khi vao trong nude ty 1¢ thuan véi d~ <ual va ty 1¢ nghich
vor nhi¢t do. Bang 2.11 cho mot s& gid trt do hoa tan cua khong kh: ¢ ¢ic nhict do khic
nhau trong diéu kién dp suat khi quyen.

Bang 2.11. £6 hoa tan cla khéng khi & dp sudt khi quyén tai cac nhiét dé khac nhau(s)

Nhiet do, “C 0 10 20 30

Do hoa tan cua khéng khi trong nudace, mi/| 292 22.8 18,7 15.7

Mt khic. luong khong khi ticu ton riél ng s¢ gram khi ham luong hat ran cao. vi khi dé
Xde suat va cham va két dinh gilra cdc hat s¢ tang lén., Tuy thuoc vio khoi lrong rieng cua
val liéu, qud tr'inh tuyén noi s¢ ¢o hicu suat tach cao doi v cic hat ¢o kich thude ur 0.2
dén 1.5 mm.

Trong qua trinh tuyén néi. vice on dinh Kich thude bot khi ¢6 v nghra quan trong. Peé
dal muc dich nay doi khi nguoi ta bo sung thém vao nude cic chat tao bot ¢o tic dung lam
gldm nang luong bé mat phan pha nhu dau bach duong, cresol, natri alkylsilicat. phenol...

Dicu kien 1ot nhat d¢ tich cdc hat trong qua trinh tuyen noi la khi ty so eira luong pha

khi va pha ran Gy/G, = 0.01 + 0.1. Ty so nay dugc xdc dinh theo cong thire sau:
(J|\ l.gb( I‘. I) - I)Q’

—_ 3
G = C.Q (2.71)

trong do:

Gi/G, -ty so gita luong khong khi va khoi luong hat ran. ml khong khi/mg chat
ran:
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I'- do bao hoa cua khong khi trong nude ¢ dp suat P. thuong bang 0.5 - 0.8;
b - do hoa tan cua khong khi trong nude o dp suat khi quyén. ml/l;
P - dp sudt tuyet dor. tal do nude duoe bao hoa bang khong khi. at.

Ap sudt tuy¢t doi ¢o the tinh theo cde cong thice sau:

p+10135
a » ST - I) e e s
theo he SI: 10135
p+14.7
- theo he M+ - P=——
theo he My : 147

trong do:
p - s0 do cua dp kE. kP,
" - % < 5 31
Q- luu Tuong nuoe duge bao hoa khong khi. m™/h:
- ‘e 3
Q - luu luong nude thai, m /h;
C, - nong do chat ran trong nude thai. mg/l:

H¢ so 1.3 trong cong thire (2.71) la trong lugng tinh theo mg cua mot ml khong khi:
Hang so (-1) trong cong thie trén 1a yéu 16 tinh dén hé thong lam viéc & dicu kién khi
quyén.

Nhu vay trong truong hop tdt ca dong nude thai duoce bdo hoa khong khi va qua trinh
tuyen noi khong ¢o tuan hoan, khi dé co:

G,  L3b(.P-1) .

G, ¢ (2.72)

r T

con trong truong hop chi ¢6 dong tuan hoan dugce bio hoa khong khi. ty s6 dé duoc tinh
theo cong thue:

G, _ 13b(f.P - DR
G ¢..0

T

(2.73)

trong d6 R - luu luong dong tuan hoan. m'/h.

Trong xu ly nudce thai, nguoi ta phan bi¢t cic phuong phdp tuyén noi nhu sau:

- Tuy¢n noi bang viée tich khong khi tir dung dich.

- Tuy¢n noi phan tdn khong khi bang phuong phdp co hoc.

- Tuy¢n noi bang cap khong “hi qua dau khuéch tan bang vt li¢u xop.

- Tuyén noi dién va tuyén noi hoa hoc.

Tic nhan thong dung nhat trong cdc phuong phédp tuyén noi xir Iy nude thai 12 khong
khi. Khong khi duoc cap vao nude va tao bot theo ciac phuong thic sau ¢

- Suc khong khi vio nude ¢ dp sudl cao. sau d6 giam dp - goi 1 tuyén ndi bang khong
kKhi hoa tan.
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- Suc khi & dp suat khi quyén got la tuyén noi bang khong Khi.

- Bao hoa khong khi & dp suat khi quyen sau do thoat khi ra khot nude o ap suat chan

khong goi 12 tuyén noi chan khong.

Nudc thai —
Hoa Dong tran véi Tam chan
chat can dac ( 1 | /
l | ¢ I// ’ Nudc
| \4 jj‘j ! tfrong
et > “@ ) el j
. ‘L N L \\'
Bom cép / \\
hod chat Khéngjj\ l Thao chat BO phcf%n cc':uuo
Khi rén lang gom bun can
——> =< van kiém
Bom Binh soat ép suat
tao dp tao
ap
a)
—_— I
. Tam chan
( ~ | | /‘/
Dong tran véi — /__._,_}_,
p can dac /22‘ Nuac trong
Nudc thai . ‘)
» @ : :1_ ' ____________________________ o)
Hoa P Nudc
chat - B& phdan cao gom bun can tong
) tudin
l Céan réan Khong 4+ hoan
|Clﬂg ( ki

Van kiém soat ﬁz
ap sudat

Bom cdp
hod chét

Binh

Nudc di tu bé

tao
ap

lang hodc tu
dong thai cua
nhd may

Bom tao

ap sudt

o))

Hinh 2.36. Hé théng tuyén ndi bang khong khi hoa tan

a. Khéng ¢d tuan

hodn: b. Co6 tuan hoan
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Phuong phdp wyén noi ¢é nhimg wu diém ndi bat sau:
- Do qua trinh thuc hi¢n lién tuc va ¢6 pham vi tng dung rong rii:
- Von dau tr va chi phi van hanh khong 16n;
- Thiet bi don gian:
- Co do lua chon tach cac tap chat:

- Toce do qui trinh tuyén noi cao hon qua trinh lang va ¢6 kha nang cho bun can ¢6 do
am thap hon (90 - 95%).

Phuong phiap tuyén noi duge st dung rong rdi trong xu ly nudce thai cua nhiéu nganh
cong nghi¢p nhu ché bién dau mo. sgi 10ng hgp, giay. da. ché tao mdy, thuc pham va hoéa
chat.

Dic¢n tich be mat can thiét cua thiét bi lam dac bun bang wyén noi ciing ¢6 thé duoe
xdc dinh rén co sdovan toc noi cua hat ran. thuong nam trong khodang tir 8 dén 160
I/m”.phat. tuy thuoe vao nong do hat ran. mue do lam dac can dat va tai trong riéng theo

chat ran nhu ghi trong bang 2.12.

Bang 2.12. Tai luong theo chat ran cua cac thiét bj tuyén ndi bang khéng khi hda tan (5)

Loai ban Tdi lugng, kg/m°>.ngay
- HéNn hop I6ng - bun hoat tinh (bang suc khéng khi 2575
_Bonhoat finh (ang bang suc kheng khd | s0-100
Bunhoamnh(,@ng)bangsucoxyhnhkh,a ........................... 00]50 ...........................
- 50% bun Iéng c&p 1 + 50% ban hoat finh (&ng) e
Bumcnqcﬁp] roj%o ,,,,,,,,,,,,,,,,,,,,,,,,,

Dicn tich buong tuyén ndi thudng duoc tinh trén co s¢ cucmg do thong khi tir 6 dén 10
m /m.h. Thoi gian tuyén noi la 20 phat. Puong kinh buong tuyén noi Dy duoc tinh theo
cong thire sau:

40

D, =
" nU

(2.74)

trong do Uy 1a van (6c cua nude trong buong tuyén noi va thuong duoc chon bang 10.8 m/.
vai thot gian luu cua nude bang S dén 7 phit (Rodinov AL 1985).

Dudng kinh cua thict bi tuyén noi ket hop vai bé lang duoc xac dinh tir bicu thiie:

[
| 4Q + D3 (2.75)

o \}T[[.I“
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trong d6 U, 1a van toc cua nude trong viing lang. thuong chton bang 4.7 m/h.

Kich thude thict ke dién hinh clia mot so bé tuyén noi duoc trinh bay trong bing 2.13.
Mot so loai thiét bi tuyén noi duge minh hoa trén hinh 2.37.

Bang 2.13. Cac kich thudc co ban cua thiét bi tuyén ndi co bé lang ¢ cac nang

sudt khdc nhau (Rodinov. A.l, 1985)

Nang suét Budng tuyén néi Kich thuéc chung
m'/h Dusng Kinh Dy, m | Chiéu cao Hy. m | Budngkinh Dy, m | Chiéu cao H.. m
180 i 1.5 le} 3
300 45 i Q 3
600 6.0 1.5 12 3
200 7.5 1.5 15 3

Trong tuyén noi bang suc khi qua tam sir hay dau khuéch tan bang vat licu xop s¢ tao
ra bot khi nho va kich thude cua né duoc tinh theo cong thie sau:

R -6Vl o

(2.76)

trong do:
R var - duong kinh bot khi va duong kinh 10;
o - stic cang bé mat cua nudc.

Ap suil can thi¢t de thang sic cang bé mat duge xdac dinh theo cong thire Laplace:

APt (2.77)
v

Phuong phdp tuyén ndi nay so vdi cde phuong phap khic ¢o vu dicm 1a cau tao don
gian, ¢hi phi nang luong thap; nhuge diem [a cdc 16 mao quan hay bi ban va tac. kho chon
vat licu ¢o kich thude mao quan giong nhau dé bao dam tao thanh cic bot khi ¢6 kich thudc
dong deu.

Hicu suat qud trinh tuyén noi bing suc khong khi phu thuoe vao kich thude 1o xop. dp
sudt khong khi va luu luong khio thot gian thue hién qud trinh va mac nuae trong thiet bi
tuyén noi.

Theo kinh nghiém. kich thude cua 16 thuong lay tr 4 dén 20 pm. dp suat khong khi tir

. = ARy s . ) 2 . x Ly ' & -
0.1 dén 0.2 MPy: luu luong khong khi tir 40 dén 70 m /m"h. thot gian tuyen not e 20 den
30 phat va mic nude trong budng tuyén noi tr 1.5 dén 2.0 m.
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Hinh 2.37. Mot s loai thiét bi tuyén ndi
a. Cép khoéng khi bang phuong phap co hoc:
1. Budng tuyé&n néi; 2. Cép khi; 3. Truc; 4. Canh quat
b. Cép khéng khi qua déu khuéch tan bang vat lieéu xop .
1. Budng tuyén ndi; 2. D&u khuéch tan ; 3. Ranh gom can;
4. B6 phan diéu chinh mUc chat long
c. Cap khi qua tam loc -
1. Budng tuyén nédi; 2. Tam loc; 3. Cao ba; 4. Ranh gom can
d. Thiét bi tuyén ndi theo phuong ban kinh
1. Ong thao nudce frong: 2. Thiét bi diéu chinh muc chat léng: 3. BS phan gat bot:;
4. Ong thao can ldang: 5. Ong théo can duoc lam ddc bang tuyén ndi;
6. Bd phan cdo can lang: 7. Ong dan hén hop khéng khi - chat théi léng

2.5.3. Hap phu

Phuong phap hap phu duoc dung rong rat dé lam sach tri¢t dé nude thai khoi cac chal
htu co hoa tan sau khi xur Iy sinh hoce cing nhu xur ly cuce bo khi trong nude thdi ¢6 chia
mot ham luong rat nho ciac chat d6. Nhimg chat nay khong phan huy bang con duong sinh
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hoc va thuomg ¢6 doc tinh cao. Néu cdc chat can khir bi hap phu 1ot va khi chi phi riéng
luong chat hap phu khong I6n thi viée ing dung phuong phap nay la hop Iy hon ca.
2.5.3.1. Co so cua qud trinh hap phu

Co so cua qua rinh hap phu ¢ the tham khao trong gido trinh "Qua trinh vi Thict b
Cong ngh¢ Hoa hoc".

Trong xur ly nudce thdi. khi cic chat duoc hap phu 61 bang than hoat tinh. duong hap
phu dang nhiét cua hé nay ¢6 dang 16i. con khi cic chat bi hap phu kém duong nay co dang

lom. Cac duong hap phu dang nhict cua cac chat nam trong nude thai thuong duoce xac dinh
bang thuc nghi¢m. Tuy nhién cing ¢6 thé tinh gan dung theo cong thuc sau :

g 4uKyGy (2.75)
Vi,
HAO .
+ K\\Cp
V,
trong do : s

a - do hap phu rieng. Mmol/g:
ax - do hap phu ricng cuc dai. Mmol/l;
K. - tich so 10on cua nudc :

555

W
K., - hang so can bang cua qua trinh héap phu:
r " B ) : £ o o aRE
\“}13(}. V#, - the tich mol clia nude va cia chat bi hap phu:
C, - nong do can bang. Mmol/I.
Neéu trong nudce thii ¢6 mot so cau wr thi dé xdc dinh kha nang hap phu ching cung

mot lie. nguoi ta s¢ xac dinh ning luong tr do vi phan chuan AF' va xidc dinh hicu so gitra
gia tri cuc dai va cuc ticu coa no ;

- khi AF s - AFmin < 10.5 kJ/mol ¢6 kha nang hap phu dong thoi tat ci cdce cau ur;

- khi di¢u kién tren khong duge bao dam thi phai tién hanh lam sach theo nhieu bac
no1 tép nhau.

Toc do quid inh hap phu phu thuoe vao nong do. bian chat va cdu trie cua cic chat
tan. nhict do cua nudce. loai va tinh chat cua cic chat hap phu.

Trong truomg hop tong quat. qud trinh hap phu gom ba giai doan:

- Di chuyén chit can hap phu tir nude thai tai be mat hat hap phu (vung khuceh tin ngody):
- Thuc hi¢n qud trinh hap phu:

- Di chuyen chat bén trong hat chat hap phu (viing khuéceh tin lrong).
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Trong d6 toc do cua chinh qud trinh hdp phu la 16n va khong han dinh t6¢ do chung
cua qua trinh. Do d6 giai doan quyét dinh van t6¢ qua trinh ¢ day c¢6 thé la giai doan
kKhuc¢ch tin ngoail hay khuéch tin trong. Trong mot s6 truong hop. qui trinh hidp phu duox
han dinh boi ca hai giair doan nay.

Trong vung khuéch tdn ngoai, toc do chuyén khoi chu yéu do cuong do xody c
dong quy¢t dinh. nghia la trude hét phu thuoc vao van tée dong chat long.

Trong vung khuéch tdn trong. cudng do chuyén khoi phu thuoc vao loai, kich thudc
mao quan cua chat hap thu, hinh dang va kich thudce hat cua né. kich thuée phan ur cua chd
b1 hap thu. h¢ s6 dan khoi.

Khi xdc dinh ché do 161 vu cho qua trinh hap phu lam sach nudce thai, can tinh dén td
ca nhimg dicu kien wren. Hop 1y nhadt la tién hanh quad trinh s che do thuy dong ma né duw
han dinh trong vung khucch tan trong. Khi thay doi cdu tric cua chat hap thu va giam kict
thude hat ¢o (the giam trg lue cua vang do. Bé tinh todn so bo thudng chap nhan cdc gid r
sau: van toc chat long o = 1.8 m/h va dudng kinh tuong duong cua hat chat hap phu dyg, =
2.5 mm. Khi o va d,y, nho hon ¢dc giad tri trén,qua trinh sé bi han dinh boi vang khuéch tér
ngoai va khi lon hon cac gia tri do thi qua trinh s¢ bi han dinh boi khuéch tan trong.

e Cac chat hap phu

Neudi ta thuong dung than hoat tinh, cdc chat 1ong hop hoac mot sé chat thai cua sir
Xudt nhu X1 tro. Xi. mat sat va cac chit hap phu bang khodng chat nhu dat sét. silicagen. ke
nhom. Cic hydroxit kim loai it duge sir dung dé hap phu cdc chat khac nhau trong nud
thai vi nang luong tic dung tuong ho cua ching vai cac phan tr cia nude rat 16n. doi kh
cao hon ca nang lugng hap phu. Than hoat tinh la chat hap phu thong dung nhat. Dac tint
cua mot so chat hap phu duoc trinh bay trong bang 2.14.
2.5.3.2. Hé thong thiét bi hap phu

Qua trinh lam sach nudce thai bang hap phu duoc tién hanh & dicu kién khudy trog
manh lict chat hap phu véi nude. hoac loc nude thai qua [Gp chat hap phu hay trong 16
long gia trong cdc hé thong thi€t bi lam viée gidn doan va lién tuc. Khi tién hanh qua trinh
nay ¢o su kKhudy tron chat hap phu véi nudce. ngudi ta thuong sir dung than hoat tinh & dang
hat co kich thude nho hon hoace bang 0.1 mm.

Qud trinh hap phu ¢6 the tién hanh mot bac hoac nhiéu bac. Hap phu mot bac & trang
thai tinh dugce tng dung trong truong hop khi chat hap phu ¢6 gid thanh thap hoac la chi
that san xudt. Tuy nhi¢én khi qud trinh ticn hanh trong hé¢ thong nhieu bac s& ¢é hiéu qui
cao hon (hinh 2.38).

Hinh 2.38a trinh bay he¢ thong thict bi hap phu khi cho chat hdp phu vao néi tiép nhau
Trong so do nay luong chat hap phu can thiét cho vao bac thir nhat dé giam nong do chi
gay nhiém ban tir Cy dén C,, sau do tich chdt hdp phu ra bang thiét bi ling hay loc 2, cin
nude thai duge chuyen Giép sang bic thir 2. O day ngudi ta cho chat hap phu mai vao. Ké
thiic qud trinh hap phu ¢ bac 2. nong do cua chat gay nhiém bdn trong nude giam xudng ti
Ci den Gy, ww
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Luong chat hap phu cho qua trinh mot bac duoc xdc dinh tir phuong trinh can bang vat
licu:
m = K, —Ly) (2.79)
a
trong do:
m - luong chat hap phu tiéu ton:
Q - thé tich nude loc:
Cy. C. - nong do dau, cudi cua chat gay nhiém ban trong nudc thai;
a - hé s6 hap phu.
Nong do chat nhiém ban trong nudc thai sau bac lam sach thit n sé bang:
.

_ LL} C, (2.80)
Q+k.m.

n

k - h¢ so phan bo. tinh theo cong thuec:

a. Cy—-C, _ .
k E— r‘t- = —7.“1 % = ().7“‘[}.8

i €y —C, (2.81)

trong do:
ar- gid tri hap phu riéng sau thoi gian T
C, - nong do can bang cua chat by hap phu:

Luong chat hap phu tiéu ton trén moi bac duge xdc dinh theo cong thuc sau:

n

lg(Q+Kk.m)—1gQ

n=IlgCys —1lg

Hinh 2.38b trinh bay so do nguoc chicu. chat hap phu duoe dua vao mot lan & bac
cuoi cung va chuyen dong nguge chieu vai dong nudce thai. Theo so do nay ngudi ta tién
hanh qud trinh lién tuc vaéi ticu 1on chat hap phu it hon nhiéu so véi theo so do cap noi iép.
Tuy nhién. hé thong thi¢t bi nay dat hon va van hanh phirc tap hon.
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Chat hdpo pbu Chat hép phu Chat hap phu

| ;
o e A s O e [
- —
/ /
1 1
2 2 2
a) f,,ff"__'

ChA hap phu da su dung

Chét nap phu

B
/

hd

Nudc L =4
. -«
thcn
—_—

Chéat ndp chu

da su dung

/ Chét hap phu

s 4 3 4
b) Chéat hdp phu /
Hol nudc
Nudac thau [ l
l Nuoc sach

P ) :
L :
1 2 7 2 [ o7 1 7
c) l

Chat tai sinh
Hinh 2.38. So dd cdc hé thong hap phu

a. Hé théng véi cap chat hap phu noi tiép :
1. Thung khudy trén: 2. Bé lang:
b. Hé thang cap chaf hap thu nguac chiéu
1. Thang khudy trén; 2, Bé lang. 3. Thung tiép nhan chat hap phu; 4. Bom
c. Hé thong lam viéc lién tuc :
1. Thiét bi diéu hoa; 2. Bom; 3.loc: 4.5 6 Thap hép thu, 7. Thung chua
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Nong do chat gay o nhiém trong nudéce thai sau n bac dugce tinh theo cong thuac:

(k.m B IWC‘\,
o2 Q (2.84)

Licu lvong chat hap phu duoce dua vao bac cudi cung ¢6 thé tinh theo phuong trinh:

am" ' -Bm-y=0 (2.85)
trong do :

7o) n=1

w el B (2.86)
LQ

=y (2.87)
Q'('?“

= Cy (2.88)
C. -1

Con so bac duoc tinh theo bicu thic:
n=K-1 (2.89)

trong do:

i J (2.90)
letm - Q)k

Trong cac dicu kien dong luc hoc, qua trinh lam sach duoce tién hanh bang loc nudc
thai qua Iép hap phu. Toc do loc phu thuoe vao nong do  cdc chat hoa tan va  dao dong
2 dén 6 m'/m’.h. Nude duge cho chay tr trén xuong va chiém day toan bo tiét di¢n ngang
cua thap. Cdc chat hap phu & dang hat ¢6 kich thude tr 1,5 dén 5 mm. Khi kich thuée céc
hat nho hon s¢ dan dén tang tro luce loc doi vai chat long.

Khi tuén hanh qua trinh lam sach nudce thai trong thap vai 1op than ¢6 dinh thuong theo
phuong phip guin doan. Con trong qud trinh lién tuc ngudoi ta su dung mot so thiap nhu ¢
hinh 2.38¢. Trong so do ndy hai thap dau lam vi¢e noi ti€p nhau, con thdp tha ba dung dé
tai sinh chat hap phu.

Ve két cau va nguyén ly lam viéc cua cdc thap hdp phu ¢o thé tham khio trong gido
trinh "Qua trinh va Thiét bi Céong nghé Hoéa hoc". Sa d6 cua mot so loai thap hap phu duoc
trinh bay trén hinh 2.39. Nguyén ly lam vi¢e ciua hé thong nhu sau :
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Than hoat tinh duoc dua lién tuc vao thdap qua phéu 2 xuong dudi dia phan phoi. Nuac
thai di tr dudi lén cuon theo cic hat than hoat tinh qua lui 4 tao thanh 16p long gia tren
lwoi. Tai day xay ra qua trinh [am sach. Than thira duge thu gom & binh chda S 1o qua 14i
sinh. Nudc sach theo mang phia trén duoc dn ra ngoai. con cic hat than bi cuén theo s¢
duoc tich ra va dua vao binh S.

Trong cdc thap hap phu. 16p hat hoat tinh long gia duoc tao thanh gitra ciac dia. Gita
hai khoang nay duoc néi véi nhau bang cdc ong hinh con.

Ty 1& H/H, trong céc thap nay thuong duoc chon bang 1.4 = | .6, trong do :
H, - chi¢u cao 16p hat khi & trang thdi tinh;
H - chicu cao 16p hat long gia.

2.5.3.3. Tai sinh chat hap phu

Tar sinh chat hap phu Ia mot giai doan rit quan trong trong qui trinh hap phu. Cac
chat bi hap phu ¢6 thé duoc tich ra khoi than hoat tinh bang qud trinh nha nho hot nude bao
hoa hay hoi qud nhiét hoac bang khi tro néng. Nhi¢t do ctia hoi qua nhict dé 14i sinh thuomg
vao khoang 200 den 300°C (& dp suat du 0.3 dén 0.6 MPa). con trong khi tro & nhict do
vao khoang 120 dén 140°C. Lugng hoi ticu (6n dé dudi cic chat de bay hoi bang khoang
2.5 den 3 kg/1 kg chat duoc tich (Rodinov A 1989).

D¢ tdi sinh than hoat tinh cling ¢ thé su dung phuong phap trich ly (nha pha long)
bing cdc chal him co ¢6 nhiét do soi thap va dé chung bang hot nude nhu metanol
(CH:OH): benzen (CsHy): toluen (CsHsCHs3): dicloetanol...

Trong mot s6 truong hop, trude khi tdi sinh cic chat bi hap phu duoc chuyén héa bang
con dudng hoa hoc thanh mot chat khic dé tdch tir chat hap phu hon. Trong truomg hop cde
chat bi hap phu khong ¢6 gid tri thi ¢6 thé phd v cdu tric ca chung bang cic 1ac nhan
hoa hoc. Tdi sinh bang nhict thuong duoc tién hanh trong cac 1o nung & nhict do 700 den
800"C trong moi truong khong co oxy. Ngoai ra. cdc phuong phap sinh hoc d¢ i sinh than
hoat tinh cling da duoc nghién ciu trong truong hop cdac chat bi hap phu la cdc chat ¢6 the
bi oxy hoa sinh héa. Phuong phap tdi sinh nay kéo dai duoc thai han s dung chat hap phu
mot cach didng ke.

° L-?ng dung cua qud trinh hap phu

Qud trinh hdp phu ¢6 thé duoc st dung d¢ tich cac chal hitu co nhu phenol.
alkylbenzen - sulphonic axit. thuoc nhuom. cac hop chat thom tr nude tha bang than hoat
tinh. Logsdon va cong su (1976) di dé xual ung dung than hoat tinh d¢é khur thuy ngan. B¢
khu O,1 pg/l thay ngan can 1 mg/l bot cacbon. Than hoat tinh cung duge de xuat dung dé
khur cdc chat nhuom khé phan hiy (Eberle & cong su, 1976). Tuy nhien. viee ing dung vao
thuc 1& con bi han ché do chi phi cta phuong phdp nay con qud cao.
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Nudc tha Chdat hap phu

» Nudc sach
/

i f L= =

Chat hap phu

\ da su dung

a) F
Chat hap phu

da s dung

Huyen phu chadat hdap phu (15-20%)

\_/ Nudc sach

e— ///’//f@f

Nuac

AP AT, l
L 4

1\

_—

AP S 4

o))

Nudc thdi

Céac chdat hép phu dd si dung

Hinh 2.39. So dé mot sé loai thap hdp phu
a) Thap héap phu 1 tang:
1. Thép hdép phu: 2. Phéu nap chat hdp phu: 3. Ong dan chat hép phu:
4, Lusid =5 =10 mm: 5. Binh chua.
b) Thap hép phu 3 tang :
1. Thap, 2. Ludi: 3. Ong chady truyén chat hdp phu: 4. Thung chua
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2.5.4. Trao déiion

Phuong phép trao doi ion duoc tmg dung dé lam sach nudc hoac nude thai khot cic
kim loai nhu Zn, Cu. Cr, Ni, Pb, Hg. Cd. V., Mn... cling nhu cac hop chat caa asen, photpho,
xyanua va chat phong xa.

Phuong phap nay cho phép thu hor cac chat co gid tri va dat duoc mue do lam sach
cao. Vi vay né 1a mot phuong phép duge tmg dung rong rai dé tach muoi trong xu ly nudc
va nudc thai.

2.5.4.1. Bdn chat ciia qua trinh trao doi ion

Trao d6i ion la mot qua trinh trong d6 cdc ion trén bé mat cua chat ran trao doi vai
ion ¢6 cung dién tich trong dung dich khi tiép xuc voi nhau. Cac chat nay goi la cac ionit
(chit trao déi ion). ching hoan toan khong tan trong nudc.

Cic chat ¢6 kha nang hit cdc ion duong tir dung dich di¢n ly goi la cationit. Nhung
chit nay mang tinh axit. Cac chat ¢6 kha nang hit cac ion am got la anionit va chung mang
tinh kiem. Néu nhu cdc ionit nao dé trao doi ¢a cation va anion thi ngudi ta goi ching la
cac ionit ludng tinh.

Kha nang hut clia cdc ionit duge dac trung boi dung luong thé tich va dai luong nay
duoc xdc dinh bang so ion twong duong duoc hut boi 1 don vi khoi luong hay thé tich ionit.
Ngudi ta phan bi¢t dung luong thé tich toan phan. dung luong the tich tinh va dung luong
thé tich dong.

Dung luong thé tich toan phan la lugng cac chat duoc hut khi bao hoa cua 1 don vi the
tich hay khoi luong 1onit.

Dung luong thé tich tinh la dung lugng the tich cua ionit khi can bang & dicu kién lam
viee cho trude va nho hon dung luong the tich toan phén.

Dung luwong thé tich dong la dung luong cua 1onit trude khi dat rang thar dung trao
d8i cua ion trong nude loc. Pai luong nay duoc xdc dinh trong dicu kién loc qua tonit Gia
tri dai luong nay nho hon dung luong tinh.

2.5.4.2. Cdc chat trao doi ion

Cic chal trao déi ion ¢ thé 1a cdc chdt vo ¢o hoac hitu co ¢o nguon goc nhicn hay
16ng hop nhan tao.

Thuoe nhom cdc chat trao doi ion vo ¢o r nhién gom ¢6 cie zeolit. kim loai khodng
chit. dit sét. fenspat. chat mica khic nhau.v.v... Cac chat ¢o tinh chat trao doi cation la cdc
chat chita nhom silicat loai: NayO.ALOsN S10,.mH,0. Cic chat fluor apatil [Cas(PORIE va
hydroxyt apatit [Cas(PO, ):]OH clng ¢6 tinh chal trao doi 1o,
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Cdc chat trao dot ion ¢6 nguon goc cic chal vo co tong hop gom xi}iuagcn. pecmutit
(chat lam mem nude). cdac oxyt khé tan va hydroxyt cia mot sé kim loal nhu nhom. crom.
siricont v.v... Vi du cdc tinh chat trao doi ion cta silicagen 1a do su trao déi ena cdc ion
hydro nhom hydroxyt véi cic cation kim loai trong moi truomg Kiém.

Cdc chat trao doi 1on (ionit) hitu co ¢é nguon goc tu nhien gom axit humic cua dat
(chat mun) va than dd. ching mang tinh axit yéu. Dé tang tinh axit va dung luong trao doi
ngucn ta nghien nho than va luu héa & diéu kien du oleum. Than sunfo 1a cic chat dién ly
cao phan wr. ré va chia ci cde nhém axit manh va axit yéu. Cdc chat trao ddi ion nay co
nhuge diem la do bén héa hoe va do ben c¢o hoce thap. dung luong thé tich khong 16n,dac
bi¢t trong moi truomg trung tinh.

Cic chat trao doi ion hiru co 1ong hop 1a cdc nhua ¢d bée mat ricng 16n. ching la cdc
hop chét cao phan tr. Ciac goc hydrocacbon cua ching tao nén ludi khong gian vdi cdc
nhom chire nang trao doi ion ¢6 dinh. Lud khong gian hydrocacbon duoe goi la ma tran,
con cac ion trao doi jon la cic ion trdi dau. D¢ don gian héa ngudi ta ky hicu ma tran do la
R. ¢on cic nhom hoat dong duge biéu thi ré,day du. Vi du. cdc chat trao déi cation sunfua:
RSO:H. trong dé R - ma wan: H - ion trdi dau va SO - ion nhan dién ur; hoac cation
cacboxylic: R - COOH: cation phenolic: R - OH: cation photpho : R - PO, - H.

Nguti ta phan biét gitta chat trao d6i ion axit manh duoe nhan tir mot axit manh nhu
H>SO; va chat trao doi ion axit yéu duoc nhan tr mot axit yéu nhu H,COs. Cing ¢6 thé xdc
dinh g1d tr1 pK cho cdce chit trao doi ion cing nhu da xdc dinh do axit néi chung. Diéu nay

co nghia vai phan ang :

R-SOH &> R-SO; +

[H IR =SO; |

[R-_—.S(),.H] =K - pK=-logK

Khi dun nong cdc ionit trong nude hoac khong khi ¢6 thé lam vé cic hat cua chung,

tach ro1 nhom hoat dong ra dan dén giam dung luong. Méi mot nhua trao doi ion ¢6 gidi

han nhict do cna minh. vuot qud ngudng nhict do dé khong thé sur dung dugc. Noi chung do
bén ve nhiét cia cde anonit thap hon cdc cationit.

Bai lugng pH cua nude thai d¢ tién hanh trao déi ion phu thudc vao hing s6 phan ly
cdc nhém trao doi ion cta nhua. Cédc cation axit manh cho phép tién hanh qud trinh trong
bat ky mai trudmg niao. con cdc cation axit yéu thi tién hanh qua trinh trao déi trong moi
truong kiem va trung tinh. Nhu vay cdc cationit véi nhém HCO. trao déi ion & pH 16n hon
7. con voi nhom phenol sé & pH [on hon 8.

Cac ronit khi iep xdc voi nude khong br hoa tan. nhung chung s¢ hit mot luong nudce
va truong Ien thanh cac keo vai do truong gidi han.
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Khi lam truong cdc ionit, kich thude vi mao qudin tang tr 0.5 = 1.0 nm (5 = 10 A") dén

4 nm (40 A”) ma kich thudc cia cdc vi mao quan bang 70 = 130 nm (700 = 1300 A 1l

th¢  tich cua cdc ionit tang tir 1.5 dén 3 [an. Mic do truong s¢ phu thuoc vao cau tao cua

nhua trao doi ion, vao ban chdt cdc ion trai dau. vao thanh phan cua dung dich. Su 1ruong

no anh hudng deén 16¢ do. mire do trao doi cia cdc 1on cing nhu kha nang lua chon cua

ching. Su truong nd s€ ngimg khi hicu s6 dp suat tham thau trirde va sau trao doi duoc can
bang boi cde lue dan hoi cia su kéo va nén ctia ionit.

Ciac nhua trao doi ion truong manh duoc 2ot la cac chat tao keo ¢o bé mat thé tich
rieng (r 0.1 dén 0.2 m*/g. Céc ionit ¢6 mao quan macro ¢6 be mat the tich rieng tir 60 dén
80 |11‘1fg. Cidc ionit tong hop truong trong nude 1on hon cdce ionit tu nhicn va ¢ dung luong
thé tich 16n. Thoi han lam viée cia cdc cationit [6n hon cua c¢dce anionit rat nhicu. Dicu nay
duoc gidi thich boi do on dinh thap ctia nhém thue hién chitc nang cla cde ion ¢o dinh
frong anion,

Do lua chon trao doi phu thude vao dp suat truong trong mao quan cua nhua trao doi
va Kich thuoe mao quan cua ronit. Khi kich thude nho thi cic ion 1on khong thé chui vio
cdc nhom chire hoat dong bén trong. Dé tang do lua chon cua cdc ionit doi vdi cic kim loai
nhat dinh, ngudi ta dua vao thanh phan cia ching cic chat ¢6 kha nang tao hop chat phic
vai cac 1on cua kim loar do.

Theo nang luong day cdc ion ra khoi cde cation axit manh va yéu, nguoi ta sap xép
thanh day theo trinh tu sau:

H <Na <NH; <Mg  <Zn""<Co <Cu' <Cd < Ni'<Ca”'<Sr" <Pb"' <Ba™
Po1 vai cationit axit yéu K - 4 ¢6 day:
24 V24 .24 24 .
Mg® <Ca” <Ni" <Co” <Cu

Niitmg chat trao doi ion thong dung:

Sdan xudt tar Nga Tuong tng vai san pham cua cdc nude phuong Tay
KY 2.8 IR-120. SK - 1A, Serolit - 225: Imak C - 12. Levatit S - 100
KY 23 Levatit SP - 120, C - 300P: Amberlit 15A. Varion KSM

2.5.4.3. Co so cua qua trinh trao doi ion

Trao doi ion xay ra theo ty 1¢ twong duong va trong phan I6n cdc truong hop la phan
tng thuan nghich. Phan tmg trao doi ion xay ra do hi¢u so thé héa hoc cua cac ion trao doi.
Phuong trinh trao doi tong quat ¢o dang sau:

mA + RmB 22 mRA+ B GASAR

Vi du qua trinh tach muoi ra khor nuoc:
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khi t¢p xuc voi cationit:
R -SO:H + NaCl &= R -SO;-Na + HCI (2.92)

- khi tiép xdc vol1 anionit:
R-OH + NaCl &2 RCl + NaOH (2.93)

Phan tmg nay xdy ra cho 16 khi can bang trao d6i ion duoc thiét lap. Van toc lap can
sang phu thudce vao cic nhan 16 ngoat va trong nhu ché do thuy dong cua chat long. nong
10 cdc ion trao doi. cau tric hat trao d6i ion va do tham cia nd doi vai cdce 1on. Khi tat c
“dc vi tri da duoe trao doi Na' va CI' thi nhua trao doi can duoc tdr sinh.

C6 nhicu quan diém khac nhau ve co che trao doi ion. Song gua trinh nay ¢6 thé xen
1hur gom nhimg gial doan sau :
I. Di chuyén ion A tir nhan cua dong chat long 161 bé mat ngoai cua 1Gp bién gidi man,
chat 1ong bao quanh hat trao doi ion:

I

Khuéch tan cac ion qua l6p bién gidi.

e

Chuy¢n ion di qua bién gidi phan pha vao hat nhua .rao doi:

Khuéch tan ion A beén trong hat nhua trao doi té1 cdc nhém chitc nang trao déi ion:

S

. Phan tng hoa hoc trao doi hai ion A va Bt
Khuéch tdn cic ion B bén trong hat trao doi ion t6i bién giéi phan pha:
. Chuy¢n cde ion B qua bicn gidi phan pha & beé mat trong ciia mang chat long:

. Khuéch tdn cac ion B qua mang:

_ Khuéch tdn cdc ion B vao nhan dong chat long.

Toc do qua trinh trao doi ion duoce quyét dinh bot qua trinh cham nhat trong cac giai
doan trén. D6 1a qua trinh khucch tan trong mang chat long hay khuéch tdn trong hat trao
doi. con qua trinh phan ing héa hoe trao doi ion xay ra rdt nhanh.
2.5.4.4. Can bang cua trao doi ion

Quan hé ham so phu thuoc thanh phan ion trdi dau cua chdt trao doi ion vao thanh pal.
ion trii dau cua dung dich ngoai ¢ nhi¢t do va ap sudt khong doi goi la duong dang nhiét
clia trao déi ion. Cic dudng dang nhict bicu thi bang do thi ¢ he truc khong thir nguyen

A — A il
4= va & ST (2.94)
trong do:
a, v a, - phan twong duong cda ion i trong chat trao doi 1on va trong dung dich:
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€ - nong do ion 1 trong chit trao doi ion khi h¢ dat can bang mol 1on/g chat trao
doi 1on:

¢; - nong do 1on 1 trong dung dich khi hé dat can bang;
zi - dién tich cua ion i.

Cic dai lvong @i va a, thay déi trong pham vi tir O dén 1. do d6 trao d6i dang nhiét

a; = f(a,) sé duoc biéu thi trong biéu do hinh vuong ¢6 canh bang 1.

d'l »
- Ty so = duoc goi la hé so phan bo cua ion 1 khi hé so hit la K. H¢ s0 nay bicu thi

i
mitc lam giau hoac lam ngheo cua chal trao doi 1on biang mot chat :
- khi K, < 1: chat trao d6i ion bi lam ngheo;
- khi K, > 1: chat trao ddi ion duge lam giau bai cdu ur i so vdi dung dich can bing .
Néu mot dung dich chida mot so ion, vi du ion A va B thi tinh chon loc cua chit trao doi

ion duge dinh gid boi hé s6 chon loc Kag va bang t1 s6 gitra h¢ s6 phan bo cua cdc ion dé:

K \_l;?: = -

(2.95)
Kpg  a,dy

Kpa  Taay  C,u.Cy
Ca-Cy

- khi Ky g > 1. chdt trao doi ion lua chon ion A
- khi Ky < 1. chat trao doi ion lua chon ion B;
- khi Ky 3= 1, khong lua chon ion nao ca.

Néu viél phan ing trao doi & dang phuong trinh 16ng quit (2.91), cin bang cua qud
trinh trao doi ion ¢6 the bicu thi bang cong thic sau :

— n , . n n—1

ko _[Cal[Cs _(y(\} (xn]( 0} (2.96)
AB T — o -
) C./) \Cg Xa/ \yp/AC,

Ka - hang so can bang;

trong do:

C - nong do cia cdc ion & pha ran;

C - nong do cua cac ion o pha long:

X - nong do khong tha nguyen trong pha long @ x = C/Cy;

y - nong do khong th nguyen trong pha ran : y = C/0;

0 - dung luong thé tich cua nhua trao doi (0 = m= 1);

C.- nong do twong duong chung cua cdc ion trong pha long.
Dang cua duong dang nhiét phu thuoce vao dai luong Ky g :

- khi Ky g> 1 — duong d;ing nhiét la duong cong loi



- khi Ky 3 < 1 = duong dang nhiét la duong cong 1om
- khi Koy = 1 — duong dang nhi¢t 1a duong thang trung véi duong chéo
Khi nong do chat gay 6 nhiém trong nude thai nho hon 0,003 mol/l hay ding hon khi
3, << 1 thi t6¢ do trao doi duoc xdc dinh bdi qua trinh khuéch 1an cua cac ion qua mang
-hat long (dong hoc mang).

- Khi nong do chat gay 6 nhiém bang 0,1 mol/l, (hay B, >> 1). t6¢c do qua trinh duoc xdc
finh bdi qua trinh khuéch tan cua cac ion trong hat ( dong hoc keo).

- Trong vung nong do tir 0,003 dén 0,1 mol/l toc do qua trinh duoc xdac dinh boi ca hai qui
rinh khuéch tan.

So BIO duoce tinh nhu sau :

) Pry,

; 2 =56 BIO (2.97)

trong do:
B - he¢ so cap cap khot;
r, - ban kinh cua hat;
K;; - hang so Henrt;
D - h¢ so dan khoi.

He so khuéch tdn ctia cdc ion trong nhua trao doi ¢6 gia tri trong khoang 10+ 10°
cm’/s. con trong nude 1a 10*=10 " em’/s. He s6 khuéch tan bi giam khi tang kich thudc cua
ciac ion bi hydrat hoa trong dung dich va tang dién tich cdc 1on trdai dau cua nhua trao do
ion.

Dai vai viing khuéch tan ngoai. khi gid tri Re, = 2+30, dé tinh hé s6 cap khoi ¢o thé st
dung quan h¢ sau:

Nu, = 0.725 Re,"*" Prp,"”" (2.98)
trong doé:
B'(lld 4 5 n
Nu, = D Bd,o/D la chuan so Nusellt; (2.99)
w.d, 4 i ;
Re, = Y la chuan s6 Reynold: (2.100)
v . )
Pry = D la chuan so Prandlt; (2.101)

2.5.4.5. Toc do trao doi ion
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Dong luc cac qud trinh trong phan tng trao doi ion twong twr nhu trong hap phu cic
chat tr dung dich. Doi véi thiét bi gian doan, t6¢ do qua trinh do co ché khuéch tin mang
quy¢t dinh thi tée d6 qud trinh trao déi ion ¢6 thé viél nhu sau:

dC

——:K,-a—(C—C*) (2.102)
dt Vv

trong do:

C - nong do thue trong dung dich:

Ki - h¢ 50 chuyén khéi qua mang:

V - thé tich dung dich:

a - di¢n tich htru hicu;

C - nong do can bang.

Mat khac. n¢u khuéch tan mao quan la t6¢ do han dinh thi mo hinh khuéch tan dua

tren dinh luat tha 2 cua Fick ¢6 thé duogce sir dung dé mo ta qud trinh. Bicu thic ong qudt
cho loai phan ting nay ¢o thé viét nhu sau:

oC_129 [I-Z_D_F_C] _ 4 (2.103)

at ;'2 ar

trong do:

r - ban kinh cua hat nhua trao doi:
D - he¢ so khuéch tan;

q - nong do cdc ion duge trao déi ctia nhua can bang vai nong do C.
2.5.4.6. Thiet ké cot trao doi ion

Nhu da néu trén. qud trinh trao déi ion gom cdc giai doan: di chuyén cic ion trao doi
qua mang chat Iéng bao xung quanh hat nhua trao déi: khuéch tin cdc ion frong mao quan
ctia nhua trao doi va qua trinh trao déi.

Tro luce cua hai gian doan dau cé thé két hop trong he¢ s6 chuyén khoi tong nhu trong
hap phu. Khi d6 ¢6 thé sir dung phuong trinh t6¢ do qud trinh hap phu d¢ tinh 16¢ do trao
doi theo chiéu cao chat trao déi dZ:

SdY=K.a(Y-Y)dZ (2.104)

trong dé:

S - lwu luong dong nude thii qua cot trao déis

K - h¢ s chuyén khoi tong:

a - dien tich be mat ngoai cua hat ran;

Y - nong do can bang;

Y - nong do lam viéc;

Z - chiéu cao l¢p chal trao d6i ion.
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Tong s6 don vi chuyén khi cuia toan bo ving trao déi ciing ¢6 thé tinh theo cong thic:

. , |
Koo [0 Zu, &y (2.105)
wY-Y H S
K,

Qua trinh trao doi ion ¢6 thé duoc mo ta theo so do dudi day :
Trong do :

Yi - nong do chat tan trong

dung dich & diém ngung = Y
trao doi; 8
Yr: - nong do chat tan khi 8
nhua trao doi da biao hoa >
chat tan. 3
Q
£
I
>

mg cdau tu trao déi/g nhua

2.5.4.7. Tai sinh cac ionit

Cdc cationit duge tdi sinh bang dung dich axit ¢6 nong do tir 2 dén 8% va chiing
chuyen thanh dang  -H'". Cdc dung dich téi sinh (eluat) chira cdc cation. Sau khi ndi long va
rua. cdc cation s¢ duge nap dicn tich, vi du thanh dang -Na bang cich cho dung dich muoi
an di qua chuing. Khi dé nhom chite nang -H™ nhan duoc trong tdi sinh cdc cationit bang
axit duoc thay doi 0 nhom -Na, con dung dich muéi an duoge st dung dé tich di¢n sé bi oxy
hoa té1 HCL.

Nguoi ta tdi sinh cdc anionit da duge sir dung trong trao doi ion bang dung dich kiém.
Khi d6 cdc anionit chuyén sang dang OH . Cdc cluat chita cdc anion duoc tach ra tr nude
thai ¢ dang nong do cao. Khi can thiét anionit duge tdi sinh tr dang -OH ¢6 thé chuyén
thanh dang -Cl' bang cho dung dich NaCl di qua. Trong dung dich tich dién, NaOH dwoc
tich t lai. Cdc cluat la cac dung dich axit hoac kiem. Ngudi ta trung hoa va xir ly ching vai
muc dich thu hoi cdc san pham ¢6 gid tri. Su trung hoa duoc tién hanh bang tron cdc cluat
axit va kiém, cling nhu dua thém axit hoac kiém.

- Muc do tdi sinh (%) duoc xdce dinh theo cong thire sau:

o =218 160 (2.106)
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trong do :

O1s - dung luong thé tich duoc tdi sinh;
O1p - dung luong thé tich toan phan.

Cic yéu 16 anh huong léen mie do tdi sinh gom loai chat ionit: thanh phan 16p bao hoa;
ban chat, nong do va lugng cdc chal tdi sinh tiéu 10n; nhiét do; thoi gian GEp xuc va luong
cdc tac nhan tiéu ton.
2.5.4.7. Cac so do hé thong thiét bi trao doi ion

Hinh 2.40 giGi thicu cde so do he

thong thiét bi trao déi ion. Déng vdo
2 : g R . A'B
Su loai khodng hoan toan bao gom:
mot ¢oOt trao doi cation 1€p theo la cot *
trao doi anion kiem yéu nhu & hinh 2.40a. Chat trao C:‘C“ frao
o . ] ddi dang C' ddidang D
Cling ¢6 the su dung trao doi ion hon
hop ca cation va anion theo so do lam c'|B
viéc gidn doan nhu ¢ hinh 2.40b.
I
Hinh 2.40a
¥ " Nudc thai
Nuée ria
5 ¢ A 4
4| LT Bititics
il : dich
o
3
“\.\_ S
2
e NN 6
1 =" (D |
\ 8

Nudc rda Nudc sach

>

v

Dung dich tdi sinh

Hinh 2.40b

1. Cot trao déi; 2. Ludi do; 3. Lop ionit; 4 dén 6. B& phan phan bé;
7. Thung chiua dung dich t&i sinh; 8. Bom
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Qua trinh lam viee gom 4 giai doan : Trao do1 ion; ria ionit khoi cdc lap chat; tdi sinh
onit (dung dich axit / kiém) va rua ionit khoi dung dich tai sinh.

Khéng Khi

Nudc sach

4
<

. \\H L H le_ NuGc

I\\\\ Y~ O [ onit

________.-——""-" a
| Nuac thai

5
~ 1 :

ionit

Hinh 2.40c

1. Than thiét bi ; 2. Thiét biloc: 3. Thung chla huyén phu cua ionit;
4 Bom: 5. Thung chiua thu gom ionit da su dung;

‘l'NhL_ICl trao déi ion

2'”/4:_*' o ____1

! Nudc sach
Bt
Nudc thdi
4"1 NN Nhua trao déi
di t&i sinh
4 | - 5
TKhéngkhi
Hinh 2.40d

1. Than thiét bi; 2. Vang phan tach; 3. Lép nhua trao déi ion;
4. Dia; 5. Thiét bi bom bdang khi nén

Hinh 2.40c mo 1d qud trinh trao doi ion sir dung so do loc nhing.
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Trong so do nay huyen phu duge bom tuan hoan cho 61 khi tao thanh 1Gp ionit trén bo
phan loc var chicu day S dén 10 mm thi chuyén sang giai doan rira bang nude sach va tich
ra khoi bé mat loc bang khong khi. Sau dé lap lai chu ky.

Hinh 2.40d trinh bay thi¢t bi trao doi ion véi I6p ionit chuyén dong.

Hinh 2.40¢ trinh bay thi¢t bi loc trao déi ion Ki¢u ding.

Hinh 2.40e. Thiét bi loc trao déiion kiéu ding

1. B phdn phdn phdi chéat nudc va dung dich té&isinh; 2. Cua: 3. B phdn thodt nudc:
4. Ong dan nudc sach ra; 5. Ong x& nudc loc dau; 6. Ong dén nudc néi long ionit;
7. Ong xd& nudce rua; 8. Ong dén nudc vao xu ly: 9. Ong dén dung dich tai sinh ionit;

10. Lop chat nhua trao déi

2.5.5. Cdc qué trinh tdch béng méng

Cic ky thuat nhu dién tham tich, tham thau ngugc, siéu loc va cic qua trinh tuong tu
khdac ngay cang dong vai tro quan trong trong xu ly nudc thai.

Mang duogce dinh nghia [a mot pha dong vai tro ngan cach gitra cac pha khac nhau. Do
¢6 thé la chdt ran, hoac mot gel (chat keo) truong nd do dung moi hoae tham chi ¢d mot
chat long. Viéc ung dung mang d¢ tich cdc chat. phu thuoc vao do tham qua cua cic hop
chat d6 qua mang.

Bang 2.15 khdi qudt c¢dc qua trinh tich bang mang theo dong luc, chic nang va pham
vi ing dung cua no. '

-
N
—



Bang 2.15. Cac qua trinh tadch béng mang

Qua trinh Poéng lyc Khoang kich Chlc nang cda mang
thude hat, ym

Bign tham tach Gradient Chon loc d6i vOi cdc ion nhat dinh
(Electrodialysis) pién the <0,1
Phép th&m tach Nong dé Chon loc déi vai dung dich
(Dialysis) 2B, 1
Thém théu nguoc | Ap suat Di chuy&n chon loc clia nude
(Reverse Osmosis) | (6 :+ 10 MPa) <0.05
Siéu loc Ap sudt Chon loc déi véi kich thudc va
(Ultrafiltration) (0,1-0,5 MPa) 5.10°-10 dang phan tu

2.5.5.1 Tham thdu nguoc

a. Khai quat chung

Tham thau duoc dinh nghia la su di chuyven we phit cia dung moi tr mot dung dich

loang vao mot dung dich dam dac qua miang bin tham. O tai mot dp sudt nhat dinh, su can
bang dugc thiet lap thi dp suat do dugc goi la dp suat tham thau (hinh 2.41).

2

:. HO |+ 1

a) P<n b)

Hinh 2.41.
1. Nudc sach ;

2. Mang

$ AP -1

c) P>n

So do tham thau
3.Dung dich

n - Ap suét thém thau: P - Ap sudt lam viéc
a. Tham thau ; b. Can bang thdm thau ; ¢. Tham thau nguoc

Ap suit tham thdu ¢6 thé thay doi theo nong do, nhict do va chi phu thude vao thuoc
tinh cta dung dich. Ap sudt tham thau ctia nude duoc tinh nhu sau ¢

P LY
v

trong do:
n - s6 mol cua dung dich:
V - thé tich mol ctua nudc;
R - hang so khi;
T - nhict do tuyct doi.

(2.107)



Bi¢u thic nay bi€u thi cho trang thdi 1y twdng va chi ding c¢ho dung dich loang. Dai
vdi cidc dung dich nong do cao,biéu thic nay ducc Vant Holl nhan thém v he so ap sudl
tham thau & :

,-[=¢)_n_RT (2.108)
Vv

D61 véi hau hét cde chat dién ly, hé so dp sudt tham thau & nho hon mot don vi v sé
thuong giam khi tang nong do. Piéu nay ¢6 nghia 14 bicu thic (2.107) luon luon duge bao
toan va gid tri du tinh theo cong thite nay cao hon dp sudt tham thau quan sat.

Khi dp suat tang trén dp sud: thdm thau ¢ phia dung dich cua mang nhu trén hinh
2.41c¢ thi ¢6 dong di chuyén nguoe, nghia 1a dung moi s¢ di chuy¢n tir dung dich qua mang
vao phia dung moi. Pay la khdi niém co ban cia tham thau nguoc. Vi viy ¢6 thé dinh nghia
tham thau nguge la qud trinh loc dung dich qua mang ban tham Jdudi mot ap sudt cao hon
p sudt tham thau.

Qua trinh tham thdu nguge ¢6 thé so sinh vai quid trinh loc vi né cing la qué trinh
chuyén chat long tr mot hdn hop qua mot "vich loc”. Tuy nhicn. mot dicu quan trong nhat
0 day la dp sudit tham thau la dai luong rat nho trong qui trinh loc L dong mot vai (rd quan
trong trong tham thau nguoc. Diém khdc thi hai la trong tham thau nguoc khong thé thu
duge bi loc ¢6 do am thap vi dp sudt tham thau cia dung dich tane cing vai sur tich ca
dung moi. Di¢m khdc thit ba la qud trinh loc tich mot hon hop dua vao kich thude hat,
nguoc lai, mang tham thdu nguge 1am viée dua vao cic yéu 1o khic. Mang chi cho phan tir
nude di qua con giir lai cde chdt hoa tan trén be mat. Trong tham thau nguoce, cic hat duoc
tdch (phan ur. cdc 1on hydrat héa) 1a cdc hat ¢ kich thude nho hon Kich thude cua cac phan
ta dung moi.

b. Co ché cua qua trinh

C6 nhiéu co ché giai thich qua trinh tham thau nguoc. Mot trong cic o ché dé - giai
thich nhu sau: mang bdn tham khong ¢6 kha nane hoa tan. Ncu nhu chicu day cua 16p phan
tr nude bi hiap phu bang hay lén hon mot nira dudmg kinh mao quan cia mang thi dudi tiac
dung cua dp sudl chi ¢d nude sach di qua. mac Jdu kich thude coa nhicu ton nho hon kich
thuGe phan 1o nude. Lop mang hydrat cua cic ion nay di can o khong cho ching di qua
mao quan cua mang. Kich thudce 16p mang hydrat cta cice ion khice nhau s¢ khiace nhau. Neu
chiéu day nay cua ldp phan td nude bi hap phu nhd hon mot nua duong kinh mao quan thi
ciac chat hoa tan s€ chui qua mang cung vai nudc.

Dong thim qua F, di qua mot mang bin tham ¢o chicu day d duoe tinh theo bicu thie
thong dung sau:
. !
. DyCyV

RTd



trong do:

Dy - hé so khuéch tdn;

Cy - nong do cha nudc;

V - thé tich mol ctua nudc;

AP - dp suat dan dong. nghia la tao dong luc cho qua trinh.

Biéu thire nay cho thdy luvong nude trong nhan duoc trong mot don vi thai gian W mot

don vi bé mat ty 1¢ nghich véi do day ctia mang. Gop cdc dai luong niy vao heé so tham qua
cta nude (Wp) va co thé viét lai biéu thie 2.109 thanh:

F =W (AP - n) (2.110)
trong do:
e Wy e 2.111)
' R.Ld

Nhu vay to¢ do tham thau nguoc ty 1¢ nghich vai ap sudt htu hicu (hicu s6 gitrta dp
suil tic dong len chat 1ong va dp sudt tham thau). Ap sudl hitu hicu cao hon nhicu so véi dp
suat tham thau. Ap suat tham thau cua mot s6 dung dich muoi vai nong do bang 1000 mg/l
¢6 cdc gid tri nhu ¢ bang sau:

Cac mudi NaCl Naz5O4 MgSQs CaCl; MgCl;

Ap suat thdm thau n. kPq 79 42 25 58 67

boi vor dong dung dich (F,). dong luc qud trinh hoan toan do gradient nong do qua
mang. theo phuong trinh Clark (1962) nhu sau:
dC, AC',

F, =D, =D, —— (2.112)
) TdX T

trong do:

C/' - nong do cau ur i trong mang;
AC" - gia tri nong do do qua mang:
D. - h¢ so khuéceh tin ctaa dung dich. _
Bicu thic nay ¢6 the viét lai cho nong do cua dung dich C; ¢ hai mat cua mang, hop
thanh h¢ s6 phan bo K - 1a mot hang s6 doi voi cic mang (Lonsdale va cong su., 1965) :

-

F. =D K, d"' =K ,AC, (2.113)

trong d6 K 1a h¢ so tham qua. Ca hai dai luong W, va K, déu dic trung cho mot loai mang
cu the.



Quad trinh phan tich bang mang phu thuoc vao ap suat. dicu kien thuy dong, két cau
thiet bi, ban chat va nong do cia nude thii, him luong tap chat wrong nude thai cang nhu
nhict do. Su tang nong do dung dich ddn dcn tang dp sudt tham thau cia dung mor, tang do
nhét cua dung dich va tang su phan cuc nong do, dan dén giam do tham qua va do chon
loc.

Phuong phdp tham thau nguoc duoc tng dung khi chat di¢n ly ¢6 nong do nhu sau:
- do1 vai muoi hoa tri 1, nong do chat dien ly trong khoang 5 + 10%
- doi voi mudt héa tri 2, nong do chat dien ly trong khodng 10 = 15%
- doi v mudi héa tri cao, nong do chit dicn ly trong khoang 15 =+ 20%
- doi v&i cdc chat hitu co, gidi han nong do ké wrén sé cao hon mot chut.

Dé giam anh hudéng cta su phan cuc nong do. ngudi ta 10 ¢hae qud trinh thim thau
nguoc voi viée tan hoan dung dich va tang mic do xody cua lop chat long gan mang bang
cdch sir dung khudy co hoc, bo phan tao rung, hay tang to¢ do dong chay.

Ban chdt cia chat hoa tan ¢6 danh hudng 161 do chon loc. o khoi luong phan tr nhu
nhau, cac chat vo co bi gilr lai trén mane (61 hon cice chat hitu co.

- Khi tang dp suat, nang sudt riéng ciia mang tang lén vi dong hue qud trinh tang. Song & dp
sudt cao, vat lieu mang s¢ bi nén chat dan dén gidm do thim qua. do do ngutn ta thict lap ap
suat lam vié¢c cuc dai cho timg loai mane.

- Khi tang nhiét do, do nhét va khoi luong rieng cta dung dich s giam v lam tang do tham
qua, nhung dong thoi ¢ day dp sudt thim thiu s€ tang din dén lam eiam do tham qua.
Ngoai ra, khi nhi¢t do tang, cic mao quin cua mang bat dau bi co ngot va thit lai dan dén
giam do tham qua, dong thoi 16¢ do thily phan ciing tang lam giam o tho cliia mang...

Keét cau thiét bi dé tién hanh qud trinh thim thau nguge cung nhu sicu loe can dim bao
sa0 cho ¢6 be mat mang trong mot don vi the tich 1on, [ap rip don eian, ¢6 do ben co hoc
cao va khong duoc ro ri.

Ty s6 loai bo trong tham thiu nguoe (R) duoc xic dinh theo cony thiie sau:

C,-C, :
1 '|'PI
R=—" (2.114)
C,

trong do:

Ci - nong do cua tap chat i rong dong chat thai (c6 nong do ciao):
Cpi - nong do cua tap chit i rong dong thaim qua (san pham).
pi £ dc 1p & & ] I
Ty s6 loai bo ciing ¢4 thé duge bicu thi theo bicu thie sau:

C -1

R {4 ——F ¥R (2.115)
W, (AP —m)



trong do :
Cyp - nong do nudce trong dong thim qua.

O day can luu y rang K,.Cy, vd W (AP - 71) can duoe bidu dién & cine don vi. V,
) . o T n 3 o -
& . 5 .z _ 2 = 2 . s v P v e
W(AP-t) = F thuomg duoc bicu dién theo g hoac ke/ecm” hodc m'/s. C., can bi¢u dién theo
I i . i % = . = = I
g/cm hodc kg/m .

- Bicu thic trén viét cho diéu kicn 1y twong vi gia thiét dung dich duoc khuay tron déu do
do khong ¢6 phan cuc nong do. Tuy nhién trong thue t¢ nong do ctia mudi tang dan & bé
mat mang va thiét 1ap 1én gradient nong do. Su ting nong do mudi & be mat mang din dén
tang dp suat tham thau cuc bo, nén giam dong luc qud trinh. Su phan cuc nong do duoc
dinh nghia la 1y so cia nong do mudi trong dong chat 1éng va duge mo ta bai phuong trinh
vi phan sau:

FC, dc,

-D, —L = K,AC, (2.116)
g dX ¥

trong d6 C,. la nong do nudce trong phin dung dich loai bo.

- Néu mang la mang khong tham doi véi dung dich, nghia la K, = 0. phuong trinh (2.116)
¢6 thé duoc tich phan va cho két qua:

{ R ;
S - giea) _Fd ) 2.117)
(‘ I . ( \\L'l)_\ /'II
trong do :
Cin - nONg do cta tap chat i trong chat [ong ¢ bé mat mang:;
Ci, - nong do trung binh cua tap chit i rong phin loai bo.
Khi dong la dong xody thi su phan cuc duge mo ta boi biéu thie sau:

C, DS
— =1333exp| ———— (2.118)
o 0.75.p.v.1 |

trong do :

V - van to¢ trung binh;

Se - 80 Schmuit;

[ - yéu (o ma sdt:

p - khoi lugng rieng cua dung dich.

Su phan cuc nong do 1a ham s6 cua ty so gilta luu (6¢ trung binh cha san pham va van

1oc¢ trung binh cta nude muoi, cua yéu 16 ma sdt va so Schmit. Vi F/p.v hau nhu ty I¢ thuédn
voi su thu hoi, sy phan cuc dién ra thuan loi khi su thu hoi cao.
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Tuy nhién cling ¢6 thé dat su thu hoi cao khi ph

an cuc nong do thap bang viéc tuan
hoan nudce

muol. nghia la ¢é thé gidm su phan cuc nong do bing tang do xody cua dong.

- Theo phuong Ihuc lap dat mang. cic thict br mang duoc chia th

anh bon loar nhu
minh hoa trén hinh 2.42.
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Hinh 2.42. Cac loai thiét bi tham thau nguoc
a. Loc ép vdi cac tdm loc song song : 1. Tam x8p: 2. Mdng
b.locdng: 1. 0ng: 2 Giads;, 3. Mang
. Loc mang ban tham xép thanh cuodn
1.Lép d&: 2. Mang: 3. 0Ong dan nudc sach ra; 4. Ludi phan cach
d. Mang ¢ dang xo tréng réng

1.TGm do. 2. Vong dém véisci; 3. Than thiét bi: 4. Xo tréng réng
D¢ tién hanh qud trinh nguoi ta su dung ¢ic mang khong xop - cic mang khuéch tdn
va dong luc 1a cdc keo gia dong thé va cdc mang xop & dang mang mong lam tr vat liéu
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polyme. Mang polyme thong dung nhat la axetat xenlulo. Ngoai ra ¢on ¢6 cic mang lam
polyetylen, polytetrafloctylen, thuy tinh x6p, axetobutirat xenlulo.v.v...

- Hi¢u suat ctia qud trinh thim thdu phu thuoc vao tinh chat cua mang ban tham. Cac mang
ban tham ¢an ¢6 nhirng tinh chat sau : kha nang phan tich (hay do chon loc) cao, nang sudt
ricng (do thdm qua) 16n, bén v6i moi trudng. khong thay doi tinh ¢hat trong qua trinh lam
viée. ¢6 do co hoe cao, gid thanh ré.

c. Thiét ké thiét bi tham thau nguoc

Dé ¢6 thé thict k¢ mot thiét bi tham thau nguoc ta can biét thanh phan nude thai, nhiét
do va dp suat tham thau.

Nang suat can thi¢t cua mot nha may thuong can cir vao luong chat thai bo hoac lugng
nudc thai dua vao xir ly ¢ mot nhi¢t do nhat dinh.

Tu phuong trinh ¢an biang vat licu doi voi nude ciing nhu dung dich ¢6 thé thiét lap
bi€u thic sau :
Q=Q-Q (2.119)
Q,' .Cif = Qr-Ci + QP'C"I‘ (2 120)
trong do :
Q, - luu lwong nude thai dong vao:
Q. - lwu luong phan thai bo;
Q, - luu lugng nude thim qua;
Ci; - nong do cau tr i 0 dong vao:
C, - nong do cau 1 ¢ dong thai bo;
C,, - nong do cdu r i ¢ dong tham qua.

Nong do trung binh cua cau ur i la G, 0 mot mat cua mang duoc tinh nhu sau :

rQ,..C-,wL(,),-.C,,- (2.121)

(:'Iil
Q, +Q

Chat lugng nudce trong dong thdm qua ¢o the bicu thi qua C;; va ty so thdi trung binh
R.;]\ 1

Ci|‘=ci.t{ 1 - Rth) (2.122)

Ty s0 thai trung binh ctia muoi

- SR A (2.123)
Ry =1- 23
W, .(Ap—m).Cy

Giathict G, =01a¢o:

158



Qr Cir = Qr-Ci

= 2QI(1|F ) EQ!(-ﬁLf {')‘I’)q}
1@ Q, +Q, 5 R :

o
o
s

trong do :

Q
R 2 (2.126)
Q;
khi do C;, dugic udce tinh nhu sau:
20
.. = !1_.“_[{”‘} (2.127)

Po2-R

Uu diem cua phuong phdp tham thau nguoc gom :

- Khong ¢6 pha chuyén tiép trong tach tap chat cho phcp ten finfi qua trinfy vai cfu phr
nang luong thap:
- C6 thé tién hanh qud trinh & nhiét do trong phong khong ¢ bo sung hoidce bo sung it
hoa chat;
- Pon gian trong két cau.

- Nhuoe diém cua phuong phap thim thau nguoc:
- Phit sinh hién wrong phan cuc nong do do su tang nong do o be mat mang. bicu nay
dan dén giam nang suat, giam muc do phan tdch cde cdu 1 va giaun woi tho coa mang;
- Tién hanh qud trinh & dp suat cao dan dén can ¢6 bo phan Lun kin dac bict.

Tham thau nguoc duge tng dung rong rdi d¢ tich muor khoi nudce trong he thong cap
nuée cho nha mdy nhi¢t dién va cic nganh cong nghicp khace ( nhu cong nghicp bin dan.
den hinh. duoc...). Nhitng nam gan day phuong phdp nay duoc sir dung de lam sach mot so
nude thai cong nghicp.
2.5.5.2. Siéuloc

- Ca siéu loc va tham thau nguoce déu phu thudc vao dp sual, dong lue cta qua trinh va
doi hoi mang cho phép mot s6 ciu tr tham qua va gilr lai mot so cau wr khic.

- Su khdc biét gifra hai qua trinh 1a & ¢ho sicu loc thudng duoc su dung d¢ tach dung
dich ¢6 khoi luong phan tr trén 500 va ¢6 dp suat tham thau nho (vi du cic vi khuan, tinh
bot, protein, dat sél...). Con tham thau nguoc thuong duge sir dung d¢ khir cice vat licu ¢o
khoi [ugng phdn i thap va ¢d dp sudt tham thau cao.

- Lwu luong chat long di qua mang sicu Joc phu thuoe vao chenh [¢eh ap suat nhu trén

hinh 2.43.
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Hinh 2.43. Quan hé phu thudc F = f(AP)

I. Quan hé F = f(AP) vai kiém soat dé tham cla mang
2. Quan hé F = f(AP) v&i kiém sodt ca dd thédm clua mang va phan cuc ndng do

Khi ¢6 chénh I¢ch dp suat thap, luu luong s¢ ty 1¢ thuan v dong luc qua trinh AP va
ty 1 nghich vai trd lue cua mang R;:

. | (2.128)

)
I\ 1

Su phan cuc trong sicu loc thuong [6n hon trong tham thdu nguoc vi hing s6 khuéch
tan doi voi ¢dce phian wr macro nho hon 100 dén 1000 Tan so véi cic mudi. Luu lugng dong
thuong giam theo ham logarit var sur tang nong do cua cde chat con lai. Bicu thie sau mé ta
dong chat long quan sit:

F=k. InCe (2.129)

C 1
trong do:

k - tong he so chuyen Khoi:

C. - nong do cua cdce tap chat luu lai sdt bé mdt mang;

Ci - nong do trong phin thai bo nhu da xde dinh & trén licn quan dén tham thau

nguC.
Sicu loc thutng duoe sir dung de¢ khur dat sét, vi sinh vat, cdc chat thue vat va dé tach

nude cho bun.

Khi sir dung ket hop tham thau nguge va sicu loc ¢6 thé lam dam dac va phan tdch cic
chat hoa tan hitu co v vo cd trong nude thai. Vi du so do trén hinh 2.44, sau qud trinh si¢u
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loc ta nhan dugce phan dam dac chira cdc chat hitu co, con trong qua trinh tham tha. nguoc
s¢ nhan duogc phan dam dic cta cic chit vo co v nude sach.

Nudce thai

l

Sidu loc Phan dam dac chua
‘ cac chathauco

Nuéc chia cac |
chatva co

y

Tham thau nguoc

Phan dam dac chua
cac chat vé co

Nuée khéng céd mudi

Hinh 2.44. So do két hop siau loc va thdm thau nguoc
2.5.5.3. Tham tach va dien tham tach

Phép tham wich la qud trinh phan tich chit ran bang sir dung su khucéeh tin khong
bang nhau qua mang. Toe do khudch tin (Fg) ¢6 lien quan dén gradient nong do (AC) qua
mang :

Fd - Kd ANC (2 1 2[)}

trong do:
Ky - 10ng he so tham tach:
A - dien tich cua mang;
AC duge tinh gan ding theo cong thic sau :
. AC, - AC,
AC = ——m——— .
AC,

23log
AC,

(2.131)

0day AC, va AC, [ gradient nong do tai dicm nude vao va nude ra khoi thicl br xurly.

bién tham tich duoc thuc hi¢n bang cich dat cic mang ¢o tinh chon loc véi cation va
anion luan phién nhau doc theo dong dicn. Khi dua dong di¢n vao, cic cation duoc gan dién
di qua mang trao d6i cation Ve mot hudne, con cdc anion s¢ di qua mang trao ddi jon ve
mot hudng Khidce nhu minh hoa trén hinh 2.45.
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Két qua do muoi giam trong khoang cta mot cidp mang va tang trong khoang bén
canh. Nudc khi d6 ¢o the di qua mot s6 mang loc cho 161 khi dat 161 do man ¢an thiét theo
Veu cau.

- Phuong phdp tham tich da duoe str dung dé€ thu hoi axit. mudéi kim loai va cic hydroxyt.

- Bién tham tich da dugce nghicn ctu nhu mot phuong phip d¢ khir nito trong nude thai
nong nghiép. Phuong phdp nay ciing da duge sir dung dé thu hoi cdc axit, lignin tir nuée
thai cia sdn xudl gidy va crom 1 nudce thai caa ma dién.

2 o2
- v v

o

|
©
2,

: anot
catot “mimamel 2 2 i n e o >
’ Phéan dém dac

Nudc sén phdm

Hinh 2.45. Nguyén ly cla dién thadm tach

1. Dong vao ¢ néng doé loang haon ;2. Dong vao ¢ néng dd déam hon ;
A. Mang tach anion ; C. Mang tach cation

2.5.6. Cac phuong phap dién héa

- Ngudi ta sur dung ¢dc qud trinh oxy héa cuce anot va khir cia catot, dong w dién... dé
lam sach nudce thai khoi cdce tap chat hoa tan va phan tdn.

- Tat ca cdc qud trinh ndy déu xdy ra trén cde dién cuc khi cho dong dién mot chiéu di
qua nudc thai.

- Cac phuong phip di¢n hoa cho phép lay ra tir nude thii cic san pham ¢6 gid tri bang
cde so do cong nghd twong doi don giin va wr dong héa. Khong can sir dung cic tac nhan
hoéa hoc.

- Nhuoe diem chinh cua cic phuong phip nay Ia tiéu hao dién nang lon.
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- Viée lam sach nude thai bang cic phuong phap di¢n hoa ¢o thé ticn hanh gidn doan
hoac lién tuc.

- Hicu sudt cua cdc phuong phip dien héa duoe dinh 2id bang mat loat cic yéu 1o nhu
mat do dong di¢n, di¢n dp, h¢ s6 sir dung hitu ich dién dp, hi¢u suat thco dong, hicu suat
theo ndng luong.

* Mat do dong di¢n la ty so gitra dong véi be mat di¢n cuc va thuong duoc tinh theo
Am’ hoac A/em’.

* Di¢n dp cua thing di¢n phan bing t6ng hicu suat dien the cua cue va do sut dién dp
trong dung dich :

U =1, + I +Al, + Al + AUy + AU, (

9]
—
‘wd
&
C—

trong do :
Al, . Al - dai luong phan cuc cta anot va catot:
Lo« I - dién thé can biang cta anot va catot:
AUy - dO sut di¢n dp ¢ chat dicn ly:
AU, - do sut dicn dap ¢ mang.

- Do sut dién dp trong chat dién ly (nude thai) khi khong c6 cic bong khi duoce xic

dinh theo dinh luat Ohm :
AUy = ipd (2.133)
trong do:
. - . " - " "o 2
- mat do dong di¢n trong nude thai, A/em™
p - dién wroricng, Q cm;
S - khoing cich gitra cic dien cuc, em.

- Khi ¢6 cde bong khi thodt ra, do su kéo dai, dong gitra cic dicn cuc AUy tang, va
wrong quan :

Na = - 1) U (2.134)
duoc goi 1a he s6 sir dung hiu ich cua dicn dp.

* Hi¢u sudt theo dong 1a ty s6 cta luong dién ¢an thict theo Iy thuy¢t (duoc tinh theo
dinh luat Faraday) va luong dién chi phi thuc 1€ duoce bicu thi bang phin ctia don vi hay %.
2.5.6.1. Oxy hoa cua anot va khit cuia catot

X¢tmot so do be dien phan nhu trén hinh 2.46 -

- Trén cue duong (anot): cic ion cho dien wr nghia la phan (ng oxy hoa di¢n hoa xay
ra, con trén cyc am (catot) xay ra qud trinh nhan dicn wr. nghia I ¢ day phan ung khu Xay
rd.

- Cde qud trinh nay da duge nghién ciu d¢ lam sach nude thii khoi cic tap chat
Xyanua. sunfoxyanua, cic amin. alcol, cdac aldehit. hop chat nito, thuoe nhuom azo, sunfit,
mecaptan... Trong qud trinh oxy hoa dién héa. cde chat trong nude thai bi phan ra hoan
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toan tao thanh CO,, NH; va nude hay tao thanh cic chat khong doc va don gian hon dé ¢6
thé tach ra bang cic phuong phap khac.

- Anot thuomg duoc lam wr cac vit licu
khong hoa tan khdc nhau ¢6 tinh chat di¢n
phan, nhu: graphit. macnetit (FeiOy4). dioxyt * 5 3
chi, dioxyt mangan va dioxyt ruteni (Ru)... " ™~

phu lén nén titan.

- Catot duogc lam bang molipden, hop

kim cua vonlram vai sat hay niken; tr than el
chi (graphit), thép khong gi va cdc kim loai s
khiac duogc pha ldp molipden, vonfram hay T

hop chat cta ching. "= \

- Qua trinh duge uen hanh trong be di¢n \ 4
phan vdi mang hodc khong ¢6 mang. Ngoal _ .
cac qua trinh chinh 1a oxy hoéa di¢n hoa va Hinh 2.46. So dd bé dién phan
khir. dong thdi trong bé dién phan con xay ra 1. Than bé; 2. Anét; 3. Catot: 4. Mang
cac qua trinh khac nhu tuyén noi bang dién,
hien twong di¢n di va dong tu bang dicn;

- Nuéde thai cta cdie nha mdy ché tao mdy, ¢hé tao cic dung cu, luyén kim den va
luyen kim mau. cong nghi¢p hoa chat... ngoai chira cac xyanua don eian (KCN, NaCN) con
o cdc xyanua phic cia kém, dong, sit va cde kim loai khac. Nong do cua chung thuong tu
10 dén 600 me/l, con pH cia nude thai thuong ndm trong khodang 8 dén 12.

Oxy hoa anot cua xyanua xay ra theo phan ting sau :

oy . v .
CNO  + 21,0 —» NHy + COs (2.136)

Quad trinh oxy hoa ciing ¢6 the dan dén su tao thanh nito:

2CNO + 40H - 6¢ —» 2CO; + N; +2H,0 (2137

- Pé tang do dan dicn cua nude thai va glam nang lugng ticu 10n, ngudi ta co thé cho
théem NaCl vio nudc. Khi nong do CN = 1 g/l ngudi ta bo sung 20 dén 30 g/l NaCl. Trong
qua trinh nay ngudi ta st dung anot graphit va catot thép. Bieu kicn (01 uu cua oxy hoa nhu
sau mat do dong dicn ctia anot khoang 3 = 4 A/dm’. khodng cdch gitra cic cuc la 3 cm, 10¢

X P 3 - - 5 w ;
do nudce 12 30 dm'/h, pH = 8 + 9. Hicu suat lam sach gan dat 100%.

~ Qud trinh phd hiy ¢ic xyanua xdy ra la do su oxy hoa dién héa ¢ anot va oxy hoa
bang clo duoc gidi phong & anot tir qua trinh phan tach NaCl. Qud trinh nay duge mo ta boi
cdc phuong trinh sau:

Cl = Z2e —  Cl (2.138)
CN + Clh, +20H —» CNO + 2CI + H,O (2.139)
2CNO  + 3CL + 40H — 2C0O; + N, + 6ClI + 2H0 (2.140)
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- Cac sunfoxyanua dugc phan hiy theo so do sau :
CNS + I0OH -8¢ — CNO + S(').;,3 + 5 H,O (2.141)

- Cdc 1on sunlit & pH = 7 bi oxy hda 1Gi sunfat. Khi pH nho hon luu huynh ¢6 thé duoc
tao thanh. Oxy héa phenol khi ¢6 clorua trong nude thdi chi ¢6 hicu qua khi ham luong
phenol trong nude khong 16n va theo cde phuong trinh phdn tng sau :

40H - 4¢ —» 2H,0O + O, (2.142)
2H" + 2¢ —» H, (2.143)
2CI° - 2¢ > Cl (2.144)
Cl, + H,0O - HCIO + HC (2.145)
HCIO + Ol > H,0 + ClO (2.146)
12CIO° + 6H,0 - 12¢ — 4HCO: + 8HCI + 30, (2.147)
ColIOH + 140 — 6C0O; + 3H,0 (2.148)

Nguoi ta tng dung qud trinh khu cta catot dé loai cic ion kim loai ra khoi nude thai
vdi sur tao thanh can. nham chuyén cdc cdu W gay 6 nhiém thanh cic hop chat it doc hon
hodc vé dang d¢ tach ra khoi nude nhu can, kKhi. Qud trinh nay ¢6 thé duge sir dung d¢ lam
sach nudce thdi ra khoi cdc ion kim loai nang nhu Ph™", Sn®™*, He'', Cu?', As™ va ", Qua
trinh khur ctia catot doi véi cde kim loai xay ra nhu sau:

Me™ + ne - Mc" (2.149)
O day cdc kim loai lang 1én catot va ¢6 thé thu hoi ching.

Vi du, qud trinh Khu hop chat crom da dat mic do lam sach cao : nong do ching giam
twr 1000 61 con 1 mg/l. Nang luong ticu 16n cho lam sach vao khoang 0,12 kWh/m'. Trong
dien phan nude thar chaa HaCroO5. giid i 161 v ctta pH vao khodng 2 con mat do dong
dién 0,2 dén 2 A/dm”. Phan ting khu xdy ra theo phuong trinh sau:

Cr.O0-" + 14H" + 12¢ — 2Cr +7 H,0 (2.150)

- B¢ xu ly nude thai chida mot s6 kim loai niang, ngudi ta ticn hanh qua trinh lam sach
nude thai khoi cic ion Hg™*, Pb™*, Cd™, Cu”™ bing qud trinh khir trén catot duoc lam tir hon
hop bot cacbon va luu huynh theo ty I C @ S tir (80 : 20) dén (20 : 80), & pHl < 7 va mat do
dong di¢n 2.5 A/dm’. Cic ion nay lang trén cue & dang sunfua hodc bisunfua v ¢ thé tich
ching ra bang phuong phip co hoc.

- Cing ¢6 the sir dung cdc phan tng khi tach chat gay o nhiém bang chuyén chiing
sang pha khi. Vi du khu NH;NOj5 trén di¢n cuc than chi, qua trinh xdy ra nhu sau :

NH,NO; + 2H™ + 2¢ — NH;NO, + H,O (2.151)
NHLNO; — N, + 2H,0 (2.152)



Chu v :

Tinh doc hai cua cac chat htru co tang 1én khi phan (i cua chung ¢6 chia cac nguyén
tir halogen, aldehit, amin, nitg hay nhém nitro. Nhu vay san pham cta qud trinh kha, vi du
cac aldehit. cdc xcton (ROH) - cdc alcol, cac hydro cacbon s¢€ tr¢ nén it doc hai hon. Phan
ting xay ra thco phuong trinh sau :

RCl + 2¢ + H - R-H + CI (2.153)
- Ching ta xem x¢t qud trinh hoa tan cua anot, vi du dién cuc sat :

Trong moi truomg Kiém phan tmg xay ra theo hat giai doan:

i) Fe -¢ + OH — Fe(OH)nsp pha (2.154)
"Of e HFeO; +H'
11 i.:’ ()}l wp phu | 2 !
11) el Inap pt Ol 20 Ol (2.155)
s Fc + H'
X0

O giai doan mot gom qud trinh hap phu nhém OH wrén dién cuc sat, mat dién tr va
tao thanh hop chdl trung gian chira oxy cta sat héa tri 1.

O giai doan hai phin tng xay ra theo hai hudng va két thiic bang viéc tao thanh s
hoa tri hai hay ba.

Toce do chung cta qud trinh hoa tan cua anot duge han dinh bot giai doan hai.

Trong moi truong axit Xy ra c¢ic phan dng sau :

Fe 4 OH -&— Fe(OH Jiayin (2.156)
Fe(OH)nppny + Fe — Fe(FeOHip phy (2.157)
Fe(FeOH)pippne + OH™ - 2¢ = Fe(OH)ngp phu + Fe(OHT)

Fe(OH') + H — F¢™' + H,0O (2.158)

Phan tng trude phan tng (2.158) la giai doan quyét dinh to¢ do qua trinh.

Toe do qua trinh hoa tan dién hoa cua kim loai duoc xdc dinh bai dai luong dong dién,
la dai lvong phu thudce dién dp dat (dien the cua anot) :

- i |
i= k[oH“]cxp 2B ks PR (2.159)
R.T |

trong do:
k, B - hang so qua trinh;
R - hang so khr;
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T - nhi¢t do wyét do;
n - sodien wr tham gia qud trinh;
F - so Faraday.
Cdc qua trinh oxy hoa ¢ anot ciing duoc sir dung dé khir mau ctia mot so thuoe nhuom
ra khoi nudc thdi, ciing nhu lam sach nudce thii cta cde nhi mdy gidy, ché bich dau mo ...

2.5.6.2. Dong tu dién

Khi sur dung cdc dicn cuc khong tan ¢6 the xdy ra qud trinh dong w do hicn tuong
sinh dién va phong dién cua cdc hat mang dién trén cde dién cuc, tao thanh trong dung dich
cdc chat ¢6 tic dung phd v& cde mudi cua solvat (clo, oxy) trén bé mat hat.

Qud trinh nhu vay ¢6 thé sir dung d¢ lam sach nude chira ham luong cdac hat keo
khong cao va do ben vimg thap cua cdc chat gay 6 nhiém.

Dé lam sach nude thai cong nghicp chita cdc tap chat gay o nhiém ¢6 do bén cao,
ngudi ta uén hanh qud trinh di¢n phan véi viée sir dung cdc anot hoa tan bang nhom va
thép. Dudi tac dung cua dong di¢n xdy ra qud trinh hoa tan cua cic kim loai, dan dén cdc
cation sat hodc nhom chuyén vao nude giap nhom hydroxyl tao thanh hydroxyt cua cic kim
loai d6 o dang bong va qud uinh dong tu xay ra minh lict.

So do h¢ thong thiét bi dong tu dien duoc trinh bay trén hinh 2.47.

HO 3
NaCl o /
+
S / 4
|~ > A
2/
Nuoc
v h
B sac
Nudc thai 3 » A
/‘
// 5
1
6

- - /
BUn cdn «—

Hinh 2.47. So do hé thong thiét bi déng tu bang dién

1. Bé diéu hoa: 2. Thing chudn bi dung dich; 3. Nguon dién mot chiéu;
4. Bé dong tu bang dién; 5. B& Iang: 6. Thiét bi tach nudc.
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Uu diem cua phuong phdp dong tu bang di¢n la thiél bi gon va diéu khién don gian,
khong su dung tic nhan hoa hoc, it nhay cam véi su thay déi diéu kién tién hanh qua trinh
lam sach (. pH). khong ¢6 cdc chat doc, bun can ¢6 tinh chat co hoe va cdu tric 6L,
Nhung phuong phip nay cting ¢6 nhuge diém |2 tiéu ton kim loai va chi phi dién nang cao.

Phuong phip dong tu bang di¢n duoc ting dung nhicu trong cong nghiép thue pham,
hoa chat, giay va bot gidy.

2.5.6.3. Tuyén noi bang dién

Trong qud trinh lam sach nudc thii bang phuong phdp nay, viée tich cac hat lo Itmg la
nhdf cac bot khi duoc tao thanh trong di¢n phan nude. O cue anot 12 cdc bong khi oxy con
trén cuc catot 1a hydro. Khi cdc bong khi nay noi 1én gap va kéo theo cdc hat lo Itmg cing
noi [én be mat nude. Khi sir dung ede dién cuce hoa tan, xay ra dong thdi viec tao thanh cdc
bong dong tu va cic bot xay ra manh lict hon. So do thict bi tuyén noi dién mot ngan duoc
trinh bay trén hinh 2.48.

6008 ¢ [ YreEn
0CoO0O0 [

\ — Nudc sach

»
»

O f’/

Nudc thai

Bun cdn

v

Hinh 2.48. Sc do hé thong thiét bi tuyén ndi dién mot ngan
1. Than thiét bi; 2. Bién cuc
Buong kinh bong khi trong tuy¢én néi dién vao khodng 20 dén 100 um. Dé nhan duoc
cdc bong khi ¢ duong kinh ding voi yéu cau. cong nghé can thiét phai chon ding ching

loar vat licu, dudng Kinh sui catot va mat do dong di¢n. Mat do dong dién t6i vu nam trong
. . 2 2
khoang 200 dén 260 A/m™.
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2.6. CAC PHUONG PHAP HOA HOC

Cac phuong phip hoa hoce dung trong xur Iy nude thai gom ¢o: trung hoa, oxy hoa va
khu. Tal cd cdc phuong phdp nay déu ding cdce tic nhan héa hoc nén 1a phuong phap dat
tien. Neudi ta sir dung cdc phuong phip héa hoe dé khir cdc chat hoa tan va trong cic he
théng cap nudce khép kin. Doi khi cidc phuong phip nay duoce dang dé xir ly so bo trude xu
Iy sinh hoc hay sau cong doan nay nhw la mot phuong phdp xa Iy nuce thidi 1an cuoi d¢ thii
vao nguon nuaoc.

2.6.1. Phuong phap trung hoa

Nude thai chua cice axit vo co hoac kiem can duoc trune hoa dua pll ve khoang 6.5

dén 8.5 trude khi thai vao nguon nuoc hoac su dung cho cong nghe xu ly ucp theo.
Trung hoa nude thai ¢6 thé thue hién bang nhicu cdch khice nhau:

-Tron 1an nude thai axit véi nude thai kiém;

- Bd sung céc tic nhan hoa hoc:

- Loc nude axit qua vat licu ¢o tac dung trung hoa;

- Hap thu khi axit bang nude kicm hode hap thu amoniac bang nuoc axit...

Viée lua chon phuong phdp trung hoa 1a tuy thuoce vao thé tich va nong do cua nude
that, ch¢ do thai nudce thai. kha nang san ¢o va gia thanh cua tac nhan hoa hoc.

Trong qud trinh trung hoa, mot lwong bun cin duge tao thanh. Luong bun nay phu
thuoe vao nong do v thanh phan cua nude thar cing nhu Joai va luong cdc tic nhan sir
dung cho qua trinh.
2.6.1.1. Trung hoa bang tron lan chat thai

Phuong phip nay duge su dung Khi nude that cua Xi nghicp la axit con xi nghi¢p gan
d6 ¢o nude thai kicm. Ca hai loai nude thii ndy déu khong chia cic cau wr gay 0 nhicm
khac.

Trong trudmg hop nay ngudi ta tron nude axit va nude kiem trong thung chira ¢6 canh
khuay hoac khudy tron bang khong nhi vén van 16¢ & duong ong cip vao bang 20 dcn 40
my/s.
2.6.1.2. Trung hoa bang bo sung cdc tac nhan hoa hoc

P¢ trung hoa nude axit. ¢6 the st dung cice tic nhan hoéa hoc nhu NaOIL. KOH,
Na,COs. nude amoniac NH;OH. CaCO:. MgCO;. dolomit (CaCO:.MgCO;3) va xi mang.
Song tic nhan ré nhat la stra voi 5 dén 10% Ca(OH),, ticp d6 la soda va NaOH o dang phe
thai. Doi khi nguoi ta st dung cde chit thai khie nhau cta san xudt d¢ trung hoa nude thai.
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Vice lua chon cde tic nhan d¢ rung hoa phu thuoc vao thanh phan va nong do axit
cua nude thii. O day can tinh dén qua trinh ¢6 tao ra can ba hay khong.

Ngudi ta phan nude thai axit thanh cdc loai sau:
1. Nudce chira axit yéu (H,CO,, CH:COOH);

2. Nude chira axit manh (HCL HNO3). Trong trudng hgp nity, dé trung hoa ching ¢6 thé sir
dung bat ky tic nhan nao k¢ & tren. Mudi cia cde axit nay hoa tan 161 trong nudc.

3. Nudc chia axit sunfuric (H,SOy) va axit sunfura (H-S04). Mudi canxi clia ¢dc axit nay it
hoa tan trong nude va tich ra thanh can. D¢ trung hoa nude thdi axit ngudi ta thuong dung
dd voi o dang hydroxyt canxi (sta voi) hoac dang bot kho.

Trong trung hoa nude thai chira axit sunfuric bang sita voi sé thai ra b can la thach
cao CaSO4.2H>0. Do hoa tan cta thach cao it thay doi theo nhiét do. Khi kKhuay tron dung
dich s€ xdy ra su lang dong thach cao wen thanh ong dan va 1am kin cic ong dan. B¢ phd
V@ su vit Kin do can ria ong dan bang nude sach hoac cho thém chat lam mem dac biét, vi
du hexametaphotphat. Tang (0¢ do dong nude duge trung hoa s& giam su dong can cua
thach cao I¢n thanh ong dan.

Luong tic nhan can thict theo ly thuyét dé trung hoa axit ¢6 cho trong bang 2.16.

Bang 2.16. Luong tac nhan tiéu t6n theo ly thuyét dé trung hoa cac axit (6)

Céc tac nhan Luong tiéu t6n riéng cla kiém dé trung hoa axit, kg/kg
H2504 HCI HNO3 H:PO4 CH;COOH HF
Canxi oxyt (CaO) 0.57 0.77 0.44 0.86 0.47 1.7
Cac hydroxyt:
Ca(OH): 0.75 1.01 0.59 113 0.62 1.85
NaOH 0.82 1.09 0.63 1.22 0.67 2
KOH 1.14 1.58 0.89 1.71 0.94 2.8
e sissamsssalassas ity f SRS f e
CaCOs; 1.02 1,37 0.8 1,53 0.83 2.5
MgCOa 0.86 N A 0.67 1.21 0.7 2.1
Na;CO;, 1.09 1.45 0.84 1,62 0.89 2.63

Trong thuc (¢, luong tic nhan dua vao thuc hién qua trinh thuong lay du khoang 10%
luong tinh todn.

Trong nudce thai axit va kiém thuong ¢é chira cac ion kim loal. vi vay lieu luong tac
nhan tham gia phan tng trung hoa can tinh dén ¢d yéu 16 tao thanh cdn muoi cdc kim loai
nang. Luong tic nhan 1y thuy¢t dé tich cde kim loai ¢6 cho trong bang 2.17.
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Bang 2.17. Luong tac nhan tiéu t8n riéng can thiét dé tac

h kim loai, kg/kg (&)

Kim logi Tac nhan
CaO Ca(CH), NaCO, NaOH
Kéem 0.85 1.13 1.6 1.22
Niken 0.95 1.26 1.8 1.36
Déng 0.88 1.16 1.66 1,26
sat 1.0 1.32 1.2 1.43
Chi 0.27 0.36 0.51 0.38

- = o N - s i - 2 i
Luong tde nhan d¢ trung hoa luong nude thai Q (m'/h) duge tinh theo cong thie sau:

C (2.160)

-

100
ki —Q.a.C
' B Q

con luong tac nhan dé trung hoa nude axit ¢6 chita cic mudi kim loai nang duoe xdc dinh
theo cong thire 2.161:

Bk, -'--“-(-’-Quc BiC) 5,0 +..abe, 3 (2.161)

lrong dé :

ki - hé so du trir;

B - luong chat hoat héu trong thuong pham, % :

a - luong tic nhan tiéu 1on riéng, ke/kg;

C - nong dc’] axit hoac kiem, kﬂ/n]"

Ci Coprns C - nong do kim loai, ku/nl"

by.b,..... I*-,l lwong tac nhan ticu 1on ricng twong tng dé tich cic kim loc ., kg/ke.

S do nguyen ly cia tram trung hoa bang bo sung tic nhan hoa hoc duoce minh hoa
trén hinh 2.49,

Cdc yéu cau cong nghe

Thoi gian uép xic cta nude thai va cdc tic nhan hoa hoc trong thict bi phan ung
khong duoc dudi 5 phiit; doi vai nude thii axit chia ¢ac muoi kim loai nang ¢an khong
duoe nho hon 30 phit. Thai gian luu cua nude thai trong be lang khodng 2 h.

Vor d¢ trung hoa thuong duoc st dung & dang stra voi 5% hoac d: mg bot. Theo ueéu
chuan cua Lién xo ¢d (FOCT 179-77). voi loar I thuong chia 67% (CaO) + MgO) hoat hoa,
loai IT chira 55%. Tot nhat 1a nghicn nho voi 16i thanh phan: 60 dén 70% cic hat S
pum: va 30 dén 40% cdc hat 10 dén 100 Lim.

5 dén 10

D¢ trung hoa nude thai kiem nguoi ta sir dung cic axit khdc nhau hoac khi thii mang
tinh axit.
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v Nuéc thai i
—_— 1 1 2
axit
1 i
| —Nuscthai ] ) 6 5 a
kiem -
il :
< 8 [ /
Da&n nudc thai da
duoc frung hoa IV - BUn thai
o] » 10 M 11
i
) 12 Ba thai .

Hinh 2.49. So dé nguyén ly tfram trung hoa nudc thdi bang so dé bé sung tadc nhan
1. Bé I&ng thd, 2. B& diéu hoa: 3. Kho tac nhan; 4. B dung dich tac nhan:;
5.B& phan dinh lugng; 6. Thung khudy trén; 7. Thiét bi trung hoa; 8. Bé 1&ng:
9. Bé Idng dac bun: 10. Thiét bi loc chan khdéng: 11. Kho chaa béa cén dé tach nuéc;
12. S&n chua béd thai.

2.6.1.3. Trung hoa nuoc thai axit bang cdch loc qua vdt liéu co tac dung trung hoa

Trong truong hop nay nguoi ta thuong dung cdc vat hiéu nhu manhéut (MgCO»),
dolomit, dd voi. dd phin. dd hoa va cdc chat thai ran nhu xi va xi tro lam 16p vat liéu loc.
Cdc vat licu tren duoce str dung & dang cuc vai kich thude 30 dén 80 mm. Qud trinh ¢6 thé
duoc tién hanh trong thi¢t bi loc - trung hoa dat nam ngang hoac ding.

Neuoi ta ding cidc thiét bi loc nay dé trung hoa nude axit ¢o nong do axit khong vuot
qua 1.5 mg/l va khong chia muoi kim loai nang.

Chicu cao H 1op vat licu loc d€ trung hoa nude thii chita HNOy va HCI thuong chon
vao khoang 1 dén 1.5 m. con trong trudng hop chira H;SO4 chon tir 1,5 dén 2 m. C6 thé cho
nude thai di tr trén xuong hoac 1w dudi di lén.

Khi loc nude thiai chira HCL va HNO; qua 16p da voi, thuong chon toc¢ do loc (v) tir 0.5
dén | m/h. Trong trudmg hop loe nude thai chira 161 0,.5% H,S0, qua I6p dolomit, toc do loc
lay 1w 0.6 den 0.9 m/h, con tar 2% H,SO,, thi 10c do loc lay bang 0,35 m/h.
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l'inh toan thiet ke

o P ) ‘o . - 2 - . st .
Dién tich loc cua thi€t bi loc ding (m”) duoc xac dinh theo bicu thie sau:
poQ (2.162)

Thoi gian lam vi¢e cua thic¢t bi loc khi khong qud tdi duoc xdac dinh theo cong thire
(2:163):
H.EF.p
T=—-
M.k

(2.163)

trong do:
Q - luu luong nude thai can trung hoa, m'/s;
p - khoi luong riéng cua vit licu trung hoa. Baéi vai dolomit, da voi va dad hoa: p =
i —— _ - " o
2 800 kg/m’; manhétit : p = 3 000 kg/m’ va dd phan p = 2 700 ke/m*:
g P g P P g
M - luong tdc nhin tiéu (6n, kg/ngay;
k - h¢ so tinh 161 su dung khong hoan toan vit liéu loc trong thiét bi.
Chiéu dai cua thi¢t bi loc (m) duge tinh theo cong thie (2.164) ;

L=va1 (2.164)
Thot gian uép xic gitta nude thai va vat liéu loc tinh theo cong thie:

6k,.d"’ 5 e
T st |l (2.165)
e (3+120)

Goce nghieng can thict caa thiet bi loc khi dat nam ngang duoc xdc dinh theo cong
thuc sau :

”

iri\lh - (2.166)

d.s”. t‘,i
Tong tro lue trong thict bi loc bing:
h = i.l - (2.167)
trong do:
K, - h¢ 50 dac trung do hoat hoa cua vat licu loc (doi vair dolomit vung Matscova
k,= 1.87: ving uran k, = 3,96):
d - duong kinh trung binh cta vat licu loc, e
C - nong do axit trong nudc thai, g/l
S - he so phu thuoc vao d:
S=(20=+14)d
g, - dO x6p cua 16p vat licu loc. thuong lay trong khodng 0,35 dén 0.45.

Thiét bi va ong dan cua h¢ thong trung hoa ¢an duoe ché tao biang vit licu chiu axit.
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Cha v :

Khi chiéu cao cua 16p vat licu loe bang 0,85 dén 1.2 m thi vian toc khong duge vuot
qua 5 m/s, con thoi gian Uep xic khong dudi 10 phit. B6i véi thi€t bi loc ngang. van t6c
nudce thar qua thiet br 1y w1 dén 3 m/s.

2.6.1.4. Trung hoa bang cac khi axit

D¢ trung hoa nude thai kiem, trong nhimg nam gan day ngudi ta da st dung khi thai
chira CO;, SO,, NO,. N,Os... Viée s dung khi axit khong nhirng cho phép trung hoa nude
thar ma dong thoi tang hic¢u sudt lam sach chinh khi thai khoi cde cau wr doc hai.

Vice sir dung CO; dé trung hoa nude thai kiem ¢6 nhieu wu diém so vdi viéc dung
H,>SO, hay HCI vi cho phép giam rat diang ké chi phi cho qud trinh trung hoa.

Do do hoa tan ctia CO;, kém nén muc nguy hiém do oxy hda qua muc cac dung dich
Juoc trung hoa cting giam xuong. ciac cachbonat duge tao thanh ¢é nhiéu ung dung hon so
vdi sunfat va clorua. Ngoai ra tic dong an mon va déc hai cua cic on co trong nudc nho
hon cdc ion SO,° va CI.

Xi mang
Nude l Amiang
! ol l Phéng
San phdm khéng
San xuat L
1
< 2 >
b
3
. 6
4 4 > 5
Khoi
7 p o]

Hinh 2.50. So doé su dung nudc khéng cé nudc thai cua nha may san xudt
Xi mang amian
1. Thiét biloc; 2.5. BE l&ng; 3. B& didu hoa; 4. B& trén; 6. Thap rua.
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Vidu. trung hoa nude thai kiem bang khéi 1o trong sin xudl xi ming amian di tao nén
cong nghe khong nude thai nhu trén hinh 2.50.

Trong so do nay da tao ra chu trinh sir dung nude khép kin khong ¢6 nudc thai. gram
lrong nude mai can cdp cho san xudt., tiét kiém nang luong d¢ dun néng nudc. dong tho
cling 1am sach khoi 10 khoi cde cdu (i axit (CO,. SO, ...) va bui.

2.6.2. Phuong phdap oxy héa va khi

be 1am sach nude thai ngudi ta ¢6 thé sir dung cdc chal oxy hoa nhu clo o dang khi va

hoa long, dioxyt clo. clorat canxi. hy doclorit canxi va natri, pemaneanat kali. bicromat kali,
= o o i
peoxythydro (H>O,). oxy cta khong khi. ozon. pyroluzil (MnO),) ...

Trong qud trinh oxy hoa. cic chit doc hai trong nudc thai duoc chuyen thanh cic cha
it doc hon va tich ra khoi nude. Qua trinh nay tiéu 16n mot lvong 1én cac tic nhan hoa hoc.
do do qud trinh oxy hoéa hoa hoc chi duge dung trong nhimg truong hop khi cic tap chat
gdy nhi¢m ban trong nudce thai khong thé tich bang nhiing phuong phip khdc. Vi du khir
Xyanua hay hop chat hoa tan cta asen.

Hoat do cua cdc chat oxy héa duoce xic dinh boi dai luong the oxy hoa. Trong cic chal
duge biét trong tu nhien, flour 1a chat 0Xy hoa manh nhat, nhung cung chinh vi vVay ma no
khong duoc tmg dung trong thuc 1€ Th¢ oxy hoa ctia mot s6 chit hoa hoc nhu sau :

Chét oxy hoa @F Clp H,O5 KMnOy4
Thé oxy héa 2.07 0.94 0.68 0.59

2.6.2.1. Oxy hoa bang clo

Clo va cdc chdl ¢6 chua clo hoat tinh la chat oxy hoa thong dung nhat. Newoi ta sir
dung ching d¢ tich H,S, hydrosunfit. cac hop chdt chira metylsunfit, phenol, xyanua ra
khoi nude thai.

Khi cho clo tic dung véi nudc, Xdy ra cdc phan tng sau:
Clh + H,O = HOCI + HQ (2.168)
HOCIe2 1" + o

Tong clo. HOCI v OCI duge got la clo tr do hay clo hoat tinh.

Qud trinh tdch xyanua ra khoi nude duge ticn hanh & moi truong kicm (pH = 9).
Xyanua co thé bi oxy héa 16i nito va CC ); theo phuong trinh sau :

CN + 20H + Cl, —» CNO + 201 + 1,0

2CNO + 40H + 3Cl, — CO; + 6Cl + N, + 2H,0 (2.169)
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Cic nguon cung ¢dp clo ¢6 hoat tinh ¢on ¢6 thé 1a clorat canxi (CaOCly), hypoclorit,
clorat, dioxyt clo. clorat canxi duge nhan theo phan ung sau :

Ca(OH), + Cl; = CaOCl; + H;O (2.170)
Natri hypoclorit duoc tao thanh khi suc khi clo qua dung dich kiem:
2NaOH + Cl; = NaClO + NaCl + H,O (2.171)
con hypoclorit canxi duoe dicu ché bang clo héa hydroxyt canxi & nhiét do 25 - 30°C :
2Ca(OH), + 2CL, = Ca(ClO), + CaCl, + 2H,0O (2.172)

Trong doé natrr clorat (NaClQOy) [a chat oxy hoéa manh br phan tach thanh ClO,. Dioxyl
clo 1a khi doc ¢6 mau vang xanh, ¢6 mui manh hon clo.

2.6.2.2. Oxy hoa bang peoxyt hydro (H>0;)

Peroxyt hydro H,0, la mot chat long khong mau va ¢6 theé tron lan vdi nude ¢ bat ky
ty 1¢ ndo. H>O, duoce dang dé oxy hoa cdc nitrit. cac aldehit. phenol, xyanua, cdc chat thai
chira lvu huynh va chat nhuom manh.

Trong cong nghi¢p ngudi ta san xuat H,O> wr 85 dén 95% va pergidrol chia 30%
H,0,. H;O, ¢6 tinh doc va nong do gidi han cho phép trong nude 1a 0.1 mg/l. N6 ¢6 thé
phan huy trong moi trudng axit va moi truong kiém theo cdc phin tmg sau:

- trong moi truong axit = 2H" + H,0, + 2¢ —» 2H,0
- trong moi truong kicm: 20H + H,0, - 2¢ — 2H,0 + 2,

Trong moi truong axit. HyO; thé hién ro chie nang oxy hoa con trong moi truong
g " > = o i % s . e P £ . PR |
kiem la chitc nang khi. Trong moi truomg axit, H,O; chuyén mudi Fe™™ thanh mudi Fe™’
« con wopp Do e 2
HNO; thanh HNO; va SO:™ thanh SO,".

Xyanua (CN ) bt oxy hoa & moi truomg kiem (pH =9 - 12) thanh xianat (CNO')

Trong cic dung dich loang qud trinh oxy hoa cac chit hiru co xdy ra cham, do dé

_ y . ; . : ; o . : B DU 24

ngudi ta su dung chal xuce e fa cac on kim loar ¢o hoa tri thay doi nhu Fe™, Cu™, Mn™,
Co".Cr. Ag".

Trong qua trinh xir Iy nude nguoi ta khong chi st dung tinh chat oxy hoa cua H,O; ma
con str dung ca tinh chat khi coa nd. Vi du trong qua trinh loai bo clo trong nudec :

H.O, + Cl, — O+ 2HCI (2.173)
H,0, + NaClO — NaCl + O, + H,0
2.6.2.3. Oxy hoa bang oxy trong khong khi

Oxy trong khong khi dugc sir dung dé tich sat ra khoi nude theo phan ing sau:



4 Fe™ + O, +2H,0 — 4Fe™ + 40H
Fe¢'" + 3H,0 = Fe(OH): + 3H" (2. 174)

Qud trinh oxy hoa duoc tién hanh bang su thong gioé qua nudc trong cac tizap phun
mua.

Oxy cua khong khi con duoce sir dung dé oxy héa sunfua trong nude thai cia cdc nha
mdy gidy, ch¢ bicn dau mo. Qud trinh oxy héa hydrosunfua thanh sunfua luu huynh dién ra
qua cdc giai doan thay doi hoa tri caa luu huynh tir -2 dén +6 ¢

5 = § -3 505 = 507 5 S0 —» $0,

Khi tang nhi¢t do. toc do phan tng va mie do oxy hoa sunfua va hydrosunfua 1ang.
Theo 1y thuy¢t de oxy hoa 1 ¢ sunfua luu huynh tiéu t6n 1 g oxy.

So do nguycn Iy cong ngh¢ oxy hoa sunfua duoc mo ta trén hinh 2.51:

Khéng khi

&4
*

v

Nudc ngung

v

—— Nubc A
sach

77 iy

Khong khi I

Hinh 2.51. So do nguyén ly cong nghé oxy hda sunfua

1. Thang chla nudc thdi; 2. Bom: 3. Thiét bi trao ddi nhiét; 4. Thap oxy hoa;
5. B& phan phan phdi khéong khi; 6. Thiét bi tach khong khi; 7. Thiét bi lam sach.

177



2.6.2.4. Oxy hoa bang pyroluzit
Piroluzit thuomg duoe diing dé oxy hoa As'™ dén As™ theo phan tng sau:
H:ASOz + MnO, + H,SO, = H:AsO4 + MnSO, + H,O (2.175)
Khi tang nhi¢t do s¢ lam tang mire do oxy hoa. Ché do oxy héa 161 vu nhu sau:

Luong MnO); tcu ton : MnO, = 4 lan so vai luong tinh 1y thuy€t: do axit caa nudc:
30 + 40 g/l: nhiét do cua nude 70 - 80'C.

Qua trinh oxy hoa nay thuong duoc ti¢n hanh bang cdach loc nudce thar qua lgp vat licu
MnO; hoac trong thic¢t bi khuay tron véi vat licu do.

Ozon hoa

Oxy hda bang ozon cho phép dong thoi Khu tap chat nhiém ban, khir mau, khir cic vi
la va mui doi vai nuoce.

Qud trinh ozon hoa ¢6 thé lam sach nude thai khor phenol. san pham dau mo.
hydrosunfua (H>S). cac hop chat asen. chat hoat dong bé mat, xyanua. chat nhuom...

Trong xir ly nude bang ozon. cdc hop chat hiru co bi phan huy va xay ra su khu trung
doi vai nude. Cic vi khuan bi chét nhanh hon so vai xu ly nude biang clo vai nghin lan.

Do hoa tan cua ozon trong nude phu thuoe vao pH va ham luong cua chat hoa tan
trong nudc. Mot ham lugng khong 16n axit va muoi trung tinh s€ lam tang do hoa tan cua

0zon va su o mat cua kKiem s¢ lam giam do hoa tan cua ozon.

Tdc dong cua ozon trong qud trinh oxy héa ¢6 thé dién ra theo ba huong :

—_—

. Oxy hoéa truc ticp voi su tham gia cia mot nguyén W oxy,

rJ

. Két hop toan bo phan tr ozon vai chit bi oxy hoa tao thanh ozonua,

-

. Tang cudng xuc tic cua tic dong oxy héa ctia oxy trong khong khi bi ozon hoa.

Ozon ¢6 the oxy hoa ca cde chat vo co v hitu o tan trong nudc thai. Vi du, phan ng
. . . AR N . - 24 2+ & e g ) ;
oxy hoa mot loat cic chat hitu co va khodng chat (Fe™ . Mn™") tao thanh két tha cla cac
hidroxyt hay dioxyt permanganat khong 1an :

FeSO, + HaSO, + Oy = Fe(SOy): + 3H,0 + O (2. 176)
MnSO; + Oy + H;O = H:MnO; + O, + H,SO,

Il‘gl\’ln(h + 30, = HI\‘[H(); + 2()3 + Hg() {2 1??)
Con amoniac bi oxy héa bang ozon trong moi trudong kiem theo phan tmg sau:
NH; + 40; — 4NO" + 40, + H,0 + H' (2. 178)
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. R VN N -y ..
Cac chat ¢6 moi lien két doi €= C_tic dung vé1 ozon nhu sau:

\/ \ / 0O
C C / f

/

| +o0, = \(n > C'=00+0=C ( L Ne o (2.179
- NI
C C ion luéng cuc
/\ /\ .
Khéng bén ozonua

Ozon ¢6 kha niang phan tng cao khi tic dung vai cic phenol trong kho

ang nong do rat
rong (tr O dén 1000 mg/l).

Qud trinh lam sach nude thai bang ozon ¢6 thé tich h

anh thco mot hoac nhicu bac nhu
s0 do & hinh 2.52,

4 Khong khi
Nudec Cac tac | 6
thai nhan
| | :
; 2
1
v
Nué h
Khoéng khi 4 [ NUocsac
S
H&N hop O4 A )
' X Kh k
va khong khi l T ong khi
Nuéc
thai r: O
Nuéc
thai Dau
/r‘ khuéch
Nuédc tan Nudc sach
H&N hop Os R sach
va khong khi - :‘—. L‘—'T—'-JU
Q) b)

Hinh 2.52. Cac so do thiét biloc sach nudc thai bang ozon theo mét bac

-Thiét bi khu@y trén: 2. Bom; 3. Thiét bj phdn Ung (cé thé logi dém a) hay suc khi qua dia b))
4. Thung chua; 5. Thiét biion héa khong khi; 6. Thiét bi loc sach khi thai
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'.6.2.5. Lam sach bang khu

Phuong phdp lam sach nudce thai bang qua trinh khu dugc tmg dung trong cdc truong
1op khi nude thai chira cdc chat dé& bi khur. Phuong phip nay duge dung rong rai dé tach cic
1op chat thuy ngan. crom. asen ... ra khot nuéce that.

Trong xu Iy nude thdi chia hop chat thuy ngan ¢ dang vo co, ngudi ta khu thanh thuy
1gan kim loai va tach ra khoi nude bang qud trinh lang. loc hoac tuy ¢n noi. Con cdc hop
*hdt thuy ngan hiru ca thi trude tién ching bi oxy héa d¢ phd vd hop chdt. sau do khu
-:ation Hg thanh Hg kim loat.

Khir Cr ra khoi nude thai bang qué trinh khu v6i chat khir NaHSOs xay ra theo phan
ng sau:

4H,CrO; + 6NaHSO; + 3H,S04 — 2Crx(SO04)x + 3INa,SO4 + 10H,O (2. 180)

Phan tng xay ra nhanh trong kKhoang pH =3 + 4 va ¢6 du H,S0,.

Pé lang Cr' ngudi ta dung tdc nhan kiem Ca(OH),, NaOH... va pH 161 vu cho qud
trinh lang trong khoang 8 dén 9.5 theo phan img sau:
+30H = Cr(OH):

3+

Cr
Mot chat khir ¢o hi¢u qua nita la FeSO4. n6 ¢o th¢ duoge su dung trong ca moi ruong
axit cling nhu moi truong Kiém:
- trong moi trudng axit:
2CTrO4 + 6FeSO, + 6H,50, = 3Fea(SO4)5 + Cry(SOy): + 6H0
- trong moi truong Kiem:
1CrO+ 4 6FeSO, + 6Ca(OH), + 6H,0 = 2Cr(OH); + 6Fe(OH)s + 6CaS0y (2. 181)
Luong FeSO, ticu 1on phu thuoe vao pH va nong do crom. O dicu kién thuan loi nhat
khi nhict do bang 20C va pH gan bang 7. lugng FeSOy ticu ton [6n hon 1.3 lan gid tri tinh
theo ly thuyct.

So do qud trinh kKhir duge mo ta trén hinh 2.53.

H>504 NaHSO- Ca(CH)z

) 0 [ e SN

> Lan
Thang Thiét bi g sach

chua "M phan ung

Nuac thai
—_—

Can lang

Hinh 2.53. So dé qud trinh khu
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2.7. XU LY NUSC THAI BANG CAC PHUONG PHAP SINH HOC

Nguoi ta sir dung cac phuong phdp sinh hoc d¢ lam sach nude thii sinh hoat cting nhu
nude thai san xudt khoi nhiéu chat hitu co hoa tan vi mot s6 chat vo ¢o nhur H,S. cdc sunfit,
amontac, nilo..

Phuong phap nay dua trén co sd sir dung hoat dong cua vi sinh vat d¢ phan huy cac
chat hiru cor gay nhiém ban trong nudce thai. Cic vi sinh vilt str dung céac chat hitu co va mot
s0 chat klmanL lam nguon dinh dudng va tao nang luong. Trong qud trinh dinh duong,
ching nhén cdc chit dinh dudng dé xay dung ¢ bao. sinh trudng va sinh san nén sinh khai
cua ching duoc tang lén. Qud trinh phan huy cdc chat hiru co nho vi sinh vai gor la qua
trinh oxy hoa sinh hoa.

Nhu vay. nudc thai ¢o thé duoe xir ly bang phuong phip sinh hoc sé duge dac trung
boi chi ticu BOD hoac COD. B¢ ¢6 thé xur ly bang phuong phap ndy nude thai san xual can
khong chira cde chit doc va tap chil, cic muoi kim loai nang hoac nong do cta chiing
khong duoc vuot qua nong do cuc dai cho phep va ¢o ty s6 BOD/COD = 0.5

Nguot ta ¢o the phan loai cic phuong phdp sinh hoc dua trén cde co so khic nhaw,
Song nhin chung ¢6 thé chia ching thanh hai loai chinh sau:

I. Phuong phip hic¢u khi la phuong phdp xur ly su dung cic nhom vi sinh val hic¢u khi.
Dé dam bio hoat dong song cua ching can cung cap oxy lien tuc va duy tri nhict do wong
khoang 20 dén 40"C.

2. Phuong phdp yém khi 1a phuong phdp sir dung cdc vi sinh vat yem khi .

Trong x1r Iy nude thai cong nghiép. cic phuong phap hi¢u khi dugc ting dung rong rai
hon ca.

2.7.1. Nguyén ly chung cuia qud trinh oxy hda sinh héa

DE thue hién qua trinh oxy hod sinh hod, cac chit i co hod tan, ¢i cic chat keo va phan
1dn nho trong nude thai can duoc di chuyén vao bén trong 1€ bao ctia vi sinh vat. Theo quan
diém hién dai nhat, qud trinh xu ly nude thdi hay néi dung hon Ia viée thu hoi cde chat ban
tr nuGe thdi va vice vi sinh vat hdp thu cac chat ban do la Mot qua trimh gom ba giai doan:

L. Di chuycn cic chat gay o nhiém tir pha 16ng 6 be mat cua t¢ bao vi sinh vatr do
khuéch tdn doi luu va phan wr;

2. Di chuyén chat tr bé mat ngodi (€ bao qua mang ban tham bang khucceh tin do su
chénh léch nong do cde chat o trong va ngoai t¢ bao;

3. Qui trinh chuyén hoa cdc chat ¢ trong 1€ bao vi sinh vit vai su san sinh nang luong

vit qud trinh 0ong hop cdc chat mdi cua (€ bao véi surhap thu nang luong.
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Cdc giai doan trén ¢6 quan hé rit chat ché voi nhau va qua trinh chuyén hoa cac chit
dong vai trd chinh trong qud trinh xir Iy nude thai.

Cic hop chit hoa hoe trdi qua nhiéu phan tmg chuyén hoa khic nhau trong nguycn
sinh chdt cta (€ bao. Phuong trinh 1dng qudt cdc phan Gng 10ng cda qud trinh oxy hoa sinh
hoa ¢ dicu kién hicu Khi ¢6 dang nhu sau:

men vi sinh vit -3

y - :
CHON + (x+ y/4 + 2/3 +3/4)0, —> xCO + 5 H,O + NH; + AH (2.182)

men vi sinh vit

CHON+NH3;+ O, —> CsHsNO,; + CO, + AH (2.183)
Trong phan tng trén, C,H,O,N 12 tdt ¢d cdc chat hiu co cua nude thai, con CsH7NO,

la cong thic theo ty 1¢ trung binh cdc nguyen 16 chinh trong (¢ bao vi sinh vat, AH 1a ning
luong.

Phan tng (2.182) 1a phan tng oxy hoa cic chat hiru co dé dap dng nhu cau nang luong
clia (& bao. con phin tng (2.183) la phin ing t6ng hop dé xay dung t& bao. Luogng oxy ticu
16n cho cdce phan tng nay 1a tdng BOD cla nude thai.

Néu uép tuc tién hanh qud trinh oxy hoa thi khi khong du chat dinh dudng, qua trinh
chuyén hoa cdc chil cia (€ bao bat dau xdy ra bang oxy hoa chit licu t& bao (tr oxy hoa):

men vi sinh vt

CsH-NO, 450, ——> 5CO, + NH; + 2H,0 + AH (2.184)
enzim
men vi sinh vl vi sinh vt
NH: + O, ——>  HNO, + O, ——> HNO, (2.185)
enzim

Téng lugng oxy tiéu 16n cho bon phan tng trén gan gap hai lan lugng oxy tiéu t6n cua
hai phan tng dau. Tir cdc phin tng tren thay rd su chuyén hda héa hoc la nguon ning luong
can thiét cho cdc vi sinh vat

2.7.2. Su phat trién clia té bdo vé déng hoc clia phan (ng 1én men

Dua trén dac tinh sinh 1y va t6¢ do sinh san cua vi sinh vat, qud trinh phdt trién cua
ching duoc chia thanh nhiéu giai doan nhu minh hoa trén hinh 2.54.

Trong giai doan tiém phat, vi sinh vat chua thich nghi v61 moi truong hoac dang bién
d6i dé thich nghi. Dén cudi giar doan nay (€ bao vi sinh vat mdi bat dau sinh truong. Cac ¢
bao mdi tang ve kich thude nhumg chua tang ve so luong.

Trong giai doan lay tien, vi sinh vat phat trién voi e do rieng khong doi. Sau mot
thoi gian nhat dinh, tong s6 t& bao cling nhu trong luong 1¢ bao tang len ¢ i Khi dung
o thi InX - T thi 16¢ do sinh truong p = 1o
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X, mgl/l

f/?d}g;an T T

Hinh 2.54. budng cong sinh trudng cua té bao va viéc su dung dinh duéng
AB - g3 8daih fiem phat; BE - gial doan phat trién Iay tién bdang pha logarit hay pha chi sé:;
CD - giai doan téc dé cham: DE - giai doan cén bang hodc giai doan dung:;
EF - giai doan suy tan.
Trong giar doan 16¢ do cham, 6¢ do phat tricn giam dan (6i muc can bang & cuoi pha.
O cic vi sinh vat cho san pham trao doi chat thi giai doan nay chinh la giai doan hinh thanh

san pham nhu cdc enzym, alcol, axit hitu co. vitamin...

Trong giai doan can bang, s6 luong 1& bao song dugc gitr & muc khong doi., nghia la so
luong 1¢ bao chét di wong duong véi s6 luong 1¢ bao méi sinh ra. Tinh chat sinh ly cua 1&
bao vi sinh vat bat dau thay doi, cu thé 1a cuong do trao doi chat giam di ro dét.

Trong giai doan suy 1an. t6¢ do sinh sin giam di ro rét va dan dan ngimg han, dan dén
s0 lugng 1€ bao song giam di rat nhanh va bat dau ¢6 hi¢n wong wr hay. Nguyen nhan suy
An chu yéu la do nguon thice an trong mot truong da can, su tich lay san pham trao doi chat
co tdc dong e ch¢ va doi khi tiéu diét ca vi sinh val.

Trong pha logarit. sinh khéi tang theo bidu thic (2.186) -

dX (2. 186 a)

trong do:
T - toc do tang trudng cua sinh khoi, ma/l.t:
dt ‘ =
X-nong do cuta sinh khoi, mg/l;
- hang s6 to¢ do sinh truong, 1/1:

© - thoi gian.



Pa ¢6 kha nhiéu cic mo hinh toan duge xay dung dé xdc dinh p nhung thong dung
qon ¢ 1a phuong trinh Monod. Phuong trinh nay da chdp nhan gia thict: toc do su dung
dinh dudng va t6¢ do sinh trudng bi gidi han boi 16¢ do cdc phan dng enzym, bao gom ca
su thiéu cdac chat can thi¢t. Phuong trinh nay ¢o dang sau:

S .
L= .Uu-m' (2.186b)

-

trong do:

S - nong do co chat BOD, COD/TOC han dinh sinh truong trong dung dich. mg/l:
K.-hang sO ban bio hoa, nghia 1a nong do co chat khi p= /2. mg/l.

Quan hé p = {(S) duoc minh hoa trén hinh 2.55.

o
1/t

Lo

Ho/2

Ks S, mg/l o

Hinh 2.55. Anh hudng cua yéu té dinh dudng chinh 1&én 16¢ dé sinh frudng
Phuong trinh (2.186b) cho thay :
- Khi du thira dinh dudng han dinh, nghia la S >> K, thi hing so t6¢ do sinh truong la cuc

dai, 1t = 1, va  h¢ thong nay chi y¢u bi gi6i han bai  sinh khoi. Phuong trinh toc do sinh
truong (ry ) ¢o dang nhu sau :

I :ﬁp“.x (2.187)
' dt

Phuong trinh nay bac mot vai sinh khoi. Biéu doé ¢6 nghia la ry ty 1¢ bac mot vai sinh
khot hién ¢o.

- Khi S << K. h¢ thong bi gidi han bdi dinh dudng, r, = const va toc do sinh truong la bac 0
vai sinh khoi, nghia la 10¢ do sinh truong doc lap vdi sinh khoi hién ¢o.

- Khi S = K., hiing s0 16¢ do sinh truong bang /2 nhu da dinh nghia K.,

184



Dé xdc dinh K. nguoi ta tién hanh khao sdt quan hé phu thuoc @ = f(S) trén do thi
[/ - 1/S bang phuong trinh tuyén tinh (2.188):
| K, | 1

LI T (2.188)
Mo S Mg

-1/Ks

Hinh2.56. D6 thi thuc nghiém xac dinh hé sé K. va e

1. Budng cua Lineweaver - Burk;; 2. Khi cd hop chét déc; 3. Khicd Uc ché xdy ra

Thay phuong trinh (2.186a) vao (2.186b). toc do san xuat sinh khoi s¢ bang :

_ E)E _ Hy.S.X
dt K, +S

(2.189h)

X

Néu nhur tat ¢a dinh dudng duge chuyén hoa thanh sinh khéi thi (6¢ do sir dung dinh
dudng s¢ bang 16¢ do san sinh sinh khéi. Nhung vi su di hoa con chuyén hoa mot phan dinh
dudng thanh cic san pham phu nao dé nén (o¢ do sir dung dinh dudng s¢ lon hon (oc do tao
sinh khoi va ta ¢o:

Iy =— ‘LIE':—Y-R (2.189)
dt
hay :
; L,.S. X
s g e HilB (2.189)

Y Y(K, +98)
trong do :
Y - phin thap phan cua dinh dudng duoce chuyén héa thanh sinh khai. mg/l:
mg MLVSS /1
mg BODs da st dung /]
_dS

Iy = — toc do s dung dinh dudng., mg/l.t.
L

hay con goi la he so dong hoa.
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Yéu 10 Y bicn dong tuy thuoe vao cich trao doi chat trong qud trinh chuyén hoa. Cic
qua trinh hicu khi ¢6 hi¢u suat cao hon qud uinh yém khi vé khia canh chuyén hoa sinh
Khor v nhu vay ¢6 gid tri cua yéu 16 Y lon hon. Céc gia tri dien hinh cua Y trong cdc phan
tmg hicu Khi bang khoang 0.4 d¢n 0.8 kg sinh khoi/kg BODs. trong khi dé véi cdc phdn dng
yém khi gidtricua Y nam trong khoang 0.08 dén 0.2 kg sinh khoi/kg BOD;.

Phuong trinh (2.186b) s¢ chua diay du néu khong tinh dén vice bicu thi su giam sinh
khot do ho hap noi sinh. Su phan ra no1 sinh cting duoc xép la phan ang bac 1 theo nong do
sinh khoi:

X (2.186¢)

d

( 935] -k
L\ dr a

N~
trong do kg [a hang so toc do phan ra noi sinh, 1/7.
K&t hop phuong trinh (2.186¢) voi phuong trinh (2.186b) ta ¢6 :

dX _ i,.S. X K

k.. X (2.186d)
dt  K_+S

g

Su phan ra not sinh ¢o anh huong rat nho dén toc do sinh truong trong cdc pha dau cia
duong cong sinh truong trén hinh 2.54. Tuy nhién. trong pha dimg, su phan rd noi sinh
bang to¢ do sinh truong va rd nén woi hon trong pha suy tan.

2.7.3. Anh hudng cla céc yé&u t8 khac nhau Ién t6¢ dd oxy héa sinh hda

Toc do oxy hoa sinh héa phu thuoe vao nong do cdc chat hiu co, ham lugng cdc tap
chat va mure do on dinh ctia dong nude thai vao he thong xu Iy,

O mot mie do 1am sach nhat dinh. cdc yéu 16 chinh anh hudng lén t6¢ do phan ng
sinh hoa la che do thuy dong, ham luong oxy trong nudce thai, nhiét do, pH, cic nguyen 10
chinh cting nhu cice kim loai nang va cac muoi khodng.

Viée khuay ron nude thai trong cde cong trinh xir ly sé lam tang cuomg su phan chia
bong  bun hoat tinh thanh cic hat nhd hon,tang 16¢ do hap phu cic chat dinh dudng va
OXy Ién ciac vi sih vat. Dicu do dan dén lam tang 16¢ do lam sach. Cuong do khudy tron
phu thuoc vao lugng khong khi cap vao chat long. Chuyen dong ror cua dong dat duoce nhe
su Khudy (ron manh het. khi do bun hoat tinh nam « trang thdi lo limg dam bdo phan bo
dong déu rong nude thai.
2.7.3.1. Anh huong ciia nhiét do

Toc do phan ing oxy hoa sinh héa tang khi tang nhict do. Song trong thuc t¢ nhiét do
nudc thar trong he thong xir Iy duoe duy tri trong khodng 20 dén 30°C. Khi nhiét do tang
qud ngudng trén ¢6 the [am cho cde vi khuan-bi chél. con o nhiét do qud thap oc do (am

sach € br giam va qua winh thich nghi cua vi sinh vat véi moi trudmg mai bi cham lai, cdc
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qud trinh nitrat hoa hoat tinh keo tu va lang bun bi giam hiéu suat. Con trong pham vi 161
wu trén, khi nhi¢t do tang t16¢ do qua trinh phan huy cdc chat htru co tang gap 2 dén 3 lan.
Tuy nhién khi nhiet do nude thai tang thi do hoa tan cta oxy trong nudce bi giam. Do do dé
duy i nong do oxy hoa tan trong nude nguot ta tién hanh suc khi manh Liet va lien we.

2.7.3.1. Anh huong ciia kim loai ndang

Bun hoat tinh ¢6 kha nang héap thu cic mudi kim loai nang. Khi dé hoat dong sinh hoa
cia chiing bi giam do su phdt trién manh cua vi khuan dang soi lam cho biin hoat tinh bi
phong len. Theo mibe do doc hai. cde kim loai nang ¢6 the sap x¢ép theo tha tu sau:

. . - . e . ~ .
Sb>Ag>Cu>Hg>Coz2Niz2Pb>Cr >V~ Cd>7n > Fe.

Muoi cua cdc kim loal nay lam giam toc do lam sach. Nong do cho phép cua cac chat
doc dé qua trinh oxy hoa sinh hda ¢6 the xay ra phu thuoc vao ban chat cua cac chat do.
Trong nhimg truong hop khi nude thai chita mot so loai chat doc thi trong tunh toan cac
cong trinh xur ly s¢ tinh theo chat doc nhat.

Ham luong cua cde chat khodng khi cao hon nong do cho phép cue dai cung ¢o the
anh huong xau ta1 1oc do lam sach nudce thai.
2.7.3.1. Hap thu va nhu cau oxy

D¢ oxy hoa cic chat httu ¢o, cdc vi sinh vat can ¢6 oxy va no chi ¢o the sir dung oxy
hoa tan. D¢ cung cap oxy cho nude thai ngudi ta tién hanh qua trinh thong khi. khuéch tin
dong khong khi thanh cic bong nho phan bo deu trong khoi chat long.

Vi Oxy it hoa tan rong nude nén ¢6 the bo qua trd lue khuech tin cia pha khi v toc

do hap thu oxy do trds luc cua pha long quyé) dinh. So do cia su chuyen oxy w bong khi (Gi
cdc vi sinh vat duoce minh hoa trén hinh 2.57.

Hinh 2.57. So do di chuyén oxy tdi vi sinh vat
1. Lop khuéch tan bién & phia pha khi (1/64). 2. B& mat phdn pha: 3. Lop khuéch fan Dién o
phia pha léng (1/5,); 4. Qua trinh chuyén oxy U bong khi 161 vi sinh vat: 5. Lop khuéch fan
bién & pha léng bao quanh visinh vat: 6. Qua trinh chuyén oxy vao trong té bdao; 7 Vung
phdn Ung gida phan tU oxy vai cac men (enzym).
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Chi¢u day cua ldp khuéch tan bién 5. khi chat long vong bao quanh vt thé cé kich
thude 1a L phu thuoe vao hé so khuéch tan D, do nhot py,. khot luong riéng p, va van (8¢
cua chat long v, theo phuong trinh sau :

\ 6
§ = 1‘)""‘[9—“-Jl L

p n ¥ n

(2.190)

Vi cic vi sinh vt ¢6 kich thude rat nho va ching chuyén dong trong cdc hé thong xir
Iy var van toc bang van 1o¢ cia nude thai nen chicu day Idp bién khuéch tan cua chat long ¢
thanh cidc 1€ bao nho hon rdt nhicu so val xung quanh bot khi. vi vay trg luc cua no khong
ding K¢ doi van s di chuyén ciia oxy. Mdt khdc, cing can tinh dén diéu 1a bé mat riéng cua
cac vi sinh vat Ion hon nhic¢u so vai bé mat riéng cua cic bong khi. Do dé cé the két luan
qud trinh di chuyén oxy tir cic bong khi 131 cdace vi sinh vat duge han dinh cht yéu boi trg
luc khuéch tan cua chat long xung quanh bong khi.

Dot vai cac khi hoa tan kém. hé so6 chuyén khoi duge 1dy bang hé so cap khoi (K = By).

Do bé mat u¢p xuce pha gitta khong khi va nude thai trong cde he thong xu ly la khong
xdc dinh duoc. vi vay trong tinh todn ngudi ta sir dung hé s6 c¢ap khai thé tich B,.

Luong oxy duoc hap thu ¢o the tinh theo phuong trinh cap khoi sau:
M=p: V(C*-C) (2.191)
trong do:

M - luong oxy duoc hap thu, kg/s;

B, - h¢ so cap khoi thé tich. 1/ S:

V - th¢ tich nude thai trong he thong xir ly. m':
C*. C - nong do can bling va nong do oxy ¢ trong khai chit long. kg/m '

Tu bic¢u thuce trén cho thay, ¢6 thé tang luong oxy duoc hap thu bang cdch tang f.
hoac dong lue cua qud trinh. Viée thay déi dong luc cia qud trinh ¢6 thé thue hién bang
tang ham luong oxy trong khong khi. giam nong do lam viée hoac tang ap suat cua qua
trinh hap thu. Song it ca cac giai phap tren deu khong kinh 1¢ hoac khong lam tang cuong
do qua trinh mot cach dang ké. Cach tot nhat tang Iuong oxy ¢dp vao trong nude thai la
tang hé so cap khot thé tich By vi:

=P B (2.192)
O
trong do : e
) dhn{

o day :
¢ ham luong khi trong dong nuoc thai;
dy - duong kinh cua bot khi.
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Nhu vay bang cich tang ham luong khi trong dong thai va giam duong kinh bong khi
¢6 thé ting bé mat ricng 1ép xuce pha mot cach ding Ke.

2.7.34. Cdc nguyen to dinh duong va vi lvong

D¢ ¢6 phin tng sinh héa, nude thai ¢an chia hop chdt cia cdc nguyén 16 dinh dudng
vavi luong. Do la cdc nguyeén to N, S, P, K, Mg. Ca. Na. Cl. Fe. Mn. Mo. Ni. Co, Zn, Cu ...
trong d6 N, P va K [a cdc nguyén t6 chu yéu, can duge dam bao mot luong can thiét trong
xu 1y sinh hoa. Ham luwong cdac nguyén 16 khdac khong can phai dinh mire vi ching ¢o trong
nude thai 0 mue du cho nhu cau cua cdc vi sinh vat.

Khi thicu nito Jau dai, ngoai viée can ird qua tnnh sinh hoa cic chal ban hini ¢ con
fao ra bun hoat tinh kho lang.

Khi thi¢u photpho dan dén su phdt trién vi khuan dang soi. la nguven nhan chinh lam
cho bun hoat tinh bi phong lén. kho lang va br cuon ra khot he thong xur ly. lam giam sinh
treéng cua bun hoat tinh va gidm cudng do qua trinh oxy hoa.

Cic nguyén 16 dinh dudng 6t nhat ¢ dang cdc hop chat twong wr nhu trong cic (¢ bao
vi sinh vat. Vi du. nito ¢ dang nhém amon (NH'") con photpho ¢ dang mudi cla axit
photphoric.

Ham luong cdic nguyén 16 dinh dudng phu thudc vao thanh phan cua nude thai va ty Ie
gilta ching dugic xdc dinh bang thue nghicm. D¢ tinh todn so bo ngudi ta thuomg lay ty I¢
BOD : N : P = 100:5:1. Ty ¢ nay chi ding cho 3 ngay dau, con khi qua trinh xu ly kéo dai
dé tranh giam hi¢u suat cua bun hoat tinh can giam luong nitg va photpho trong nude thai.
Khi qud trinh xtr Iy kéo dai 20 ngay thi ty 1€ BOD : N : P can gid o mue 200: 5@ 1.

Khi rong nude thai khong ¢ di nito va photpho nguoi ta bo sung chiing bang cich
dwa thém phan nito. photpho va kali vao. Mat khic. thuong nude thii sinh hoat ¢6 chia cac
chat dinh dudng nay. do dé khi két hop xir Iy nude thai san xuat va loai nude that nay thi
khong can phai bo sung cac nguyén 16 dinh dudng.

Ngoai ra gid tri pH cting anh huong rat [on dén qua trinh tao men trong (¢ bao va qua
trinh hap thu cdc chat dinh dudng vao 1€ bao. Doi vai da so vi sinh vat khoang gid tri pH (61

mu 12 6.8 dén 8.5,

27.4. Cdu tric cla cdc chét & nhiém va bun hoat tinh

2.7.4.1. Qud trinh oxy hoa sinh hoa va cau tricc cua mot s6 hop chat hitu co trong nicoc
thai cong nghieép
Téc nhan tham gia vao qud trinh phan hay cic chat ban htu c¢o la vi khudn, xa khuan.

ndm va mot so sinh vat bac thap.
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Qui trinh oxv hoa sinh hoa cdc hop chit hiru co phu thudc vao cau tri~ Loa hoc cua
cdc chat do va vio nhiéu véu to khdc.

Ben canh cac chat d¢ bi oxy hoa nhu hydratcacbon con rat nhiéu chat chi bi oxy héa
mot ohan hoace tham chi hoan toan khong bi phan huy, du ¢6 nhang vi khuan thich nghi
tham gia vao qua trinh. Do la cdae chat htu co tong hop - hydrocacbon, alcol, aldchit. este.

Neuoi ta nghién ciu va phan chia vi sinh vat phan hay cac chat bén vimng ra thanh 3
nhom:

Nhom vi sinh vat phan huy cdc hop chat mach hd nhu : alcol mach thang. aldehyt va
axit.

Nhom vi sinh vat phan huy cdc hop chat thom nhu : benzen, phenol. toluen, xylen
V.V...

Nhom vi sinh vat oxy héa hydrocachon ddy polymetyl (hydrocacbon cia dau hra).
hydrocacbon no mach ho - parafin ...

Khi nghi¢n ciru kha nang oxy hoa sinh hoa cua cdc chat hitu co ¢6 cau tric khic nhau,
nhicu tac gia dd di dén ket luan sau:

I. Nhirng hop chat ¢6 khot luong phan ur Ion, vdi cau tric nhiéu mach nhanh bén la
nhing chat khong bi oxy héa sinh hoa.

2. Cac chat khong bi oxy hoa sinh hoa la nhimg chat ma men (enzym) cua vi sinh vat
rat kho tham nhap vao cting 1a nhimg chat kho tham thau khuéch tdn qua mang ¢ bao.

3. Dai vai nhitng chal ¢6 nguyén wr cacbon ¢ trung tam. dir chi con mot lién k¢t H - C
thi mue do anh hudng cua cau tric nhanh phan wr doi véi qud trinh oxy hoa sinh hoa sé
gr1am di.

* - at - ' A Al - - s .
4. Trong lien ket H - C. n¢u thay nguyén tr hydro bang cic nhém alkyl hoac cic
nham aryl thi s¢ Kho bt oxy hoa sinh hoa hon.

5. Ngoai cacbon, neu trong mach ¢o cdac nguyen tir khac nhau thi s¢ lam cho chat hiru
co ben vimg hon doi vai qud trinh oxy hoa sinh hoa. Anh huong nhi¢u nhat [a mach ¢6 oxy
roi dén luu huynh va nio.
2.7.4.2. Cac dang va cau tric cua cdc loai vi sinh vat tham gia xu ly nuoc thai

Bun hoat tinh va mang sinh vat la tap hop cdc loai vi sinh vat khdc nhau. Bun hoat tinh
¢ dang bong mau vang nau dé lang. ¢é kich thude tir 3 dén S um. Nhimg bong nay gom
cdc vi sinh vat song va chdt ran (40% ). Nhng sinh vat song la vi sinh vat (vi khuan). dong
val bac thap. doi. giun. ndm men. nam moc. xa khuan ...

Mang vi sinh vat phat trién ¢ bé mat cac hat vat liéu loc ¢6 dang nhay. day 1dén 3 mm
va hon nra. Mau cua né thay doi theo thanh phan nude thai, tir vang xdam dén mau nau 10i.
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Mang sinh hoc c¢ling gébm vi khudn. ndm méc va cdc vi sinh vat khac. Trong qud trinh xu
Iy, nude that sau khi qua bé loc sinh hoc ¢6 mang theo cdce hat (phan 1) ciia mang sinh hoc
hinh dang khdc nhau, kich thudc tir 5 dén 30 pm. véi mau vang sing va nau.

Nhimg loai vi khudn tham gia vao qua trinh xir ly thudng i cdc loai truc khuan khong
tao nha bao gam am. Su ¢6 mit clia cac leai vi khuan di duéng, vdi nhieu kifu trao déi chat
s€ lam cho bun hoat tinh nhanh chong thich nghi v&i nhiéu loai nudc thai khdc nhau. Ngoai
ra, chiing con ¢6 kha nang sir dung nito httu ca. nhiu loai ¢dn ¢6 kha nang khu nitrat.

2.7.5. Cac phuong phép hiéu khi

Cac qua trinh ctta phuong phap hi€u khi ¢é thé xdy ra & dicu kién tw nhién hoac trong
cac dieu kién xu Iy nhan tao. Trong cdc cong trinh xir Iy nhén tao ngudi ta tao ra cdc diéu
kién t3i uu cho qud trinh oxy hoa sinh héa nén qud trinh xu 1y ¢6 téc 4o va hiéu suit cao
hon rat nhiéu.
2.7.5.1. Xuly nudc thai trong cdc cong trinh nhdn tao

X Iy nude thai bang phuong phdp hi€u khi thudng bao gom : bé thong khi sinh hoc
(bé aeroten); loc sinh hoc hoac dia sinh hoc. Sau day ching ta [4n tugt nghién ciiu chiing.
2.7.5.1.a. Xu ly trong cdc bé aeroten

al. Mé td qud trinh

Trong qud trinh xu Iy hi€u khi. cdc vi sinh vat sinh truéng & trang thai huyén phi. Qua
trinh lam sach trong aeroten dién ra theo mure dong chay qua ctia hén hop nude thai va ban
hoat tinh dugc suc khi. Viéc suc khi & day dam bao cdc yéu cau cia qua trinh: lam nudc
duge bdao hoa oxy va duy tri bun hoat tinh ¢ trang thdi lo img. So d6 hé thang thict bi duoc
trinh bay trén hinh 2.58.

1

Nuoe tha Aeroten sc bd béng
I A A A ra
—
Aeroten v
knongkhi | \IA A AAAA L2
L1 7
Bun hoat finh
Bln

Hinh 2.58. So db hé thdng théng khi sinh hoo
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Qud trinh sinh hoc dién ra trong he thong thong khi duoc khdi quat hoa tren hinh 2.59.

BE AEROTEN KHUAY TRON

! DO COs DO COs ' o
¢ Chat thai - ) X ongra
Dong vao | KA \—j Su phat u A
>, — tiénvi ———* ‘Cdac bén
+ Cacbon hdu co- o 3 = ., Cdacté ST
. : G khuanmoi  Bongvat | ... sinh hoc . ‘
] Vi khuan .. . baomai. ; . '
: nguyén sinh + lolung - Léng
i + trong tron gl'
. j ' nuoc thai | - .
- _ - ! T
: Cac chat hu co gidai phong tu té ' : ; :
: bao chét va phan gidi cla t& bao A S '
' tuan hodan lai . /
! i Bé
' Cac chat hiu co cua chat thdi froang bdng sinh hoc do sy I&ng trong
t8ng hop cua vi khudn va déng vat nguyén sinh an moi,
k\ Cac bdng sinh hoc dac tuan hodn lai bé aeroter .

Hinh 2.59. Khai qudat qud trinh sinh hoc frong xu Iy b hoat hda buan

Huyén phi 1ong cia cic vi sinh vat trong bé thong khi duoc poi chung la chat long
hén ligp va sinh khéi dwoc voi 14 chat ran huyén pha cua chat long hén hgp
(= MLSS).

Thual ngdr "bun hoat tinh” duge bat nguon do Khor vi sinh vat rong huyeén phu sinh
hoce ¢ hoat do rat cao trong vice khu cde chat hitu co hoa tan ra khoi dung dich.
Luong oxy duoc hap thu ¢6 the tinh theo phuong trinh cap khor (2.191). Khi tinh den
dac diém cua cic thiét bi suc khi phuong trinh nay ¢6 the chuyen thanh dang sau:
R=K(B.C*-C) (2. 193)
trong do :
R - 10¢ do chuyén oxy tir khong khi thanh oxy hoa tan (= 10¢ do hap thu).mg/I/h:
K - he so chuyén oxy phu thuoce vio loai thict bi suc kKhi va kGt cau bé aeroten va
dac tinh ¢ia nuoce thai, 1/h:
B - h¢ s0 bao hoa oxy ctia nuge thai. thuong biang 0.8 + 0.9
C* - nong do oxy hoa tan cta nude sach o trang thdi bio hoa, mg/l (cho trong cdc
bang tra ciu);
C - nong do oxy trong hon hop long. mg/l:
(B.C# - C) - su thicu hut oxy hoa tan. mg/l.

192



i 7
O kil T

7. _"I'-.’

-~ R E Iﬁ’,l.“n_‘_z_.-.!!

Hinh 2.60. Cac hé fhong thong khi sinh hoc
a. Théng khi bang suc dau khudch ta
.7

N, b. Thdi khéng khi va chat long bang khuay co hoc;

hong khi bang két hop khuday pang canh khuday tuabin va he théng khuéch tan
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Toc do s dung oxy hoa tan phu thude vao cdc yéu to sau:

o

- 1y 80 gitra luong chat dinh dudng va so6 vi sinh vat (F/M);

nhict do:

- toc do sinh truong va hoat do sinh ly cua vi sinh vat;

- nong do san pham doc tich tu trong qud trinh trao doi chat:
- lwong cic chit cau tao 1€ bao;

- ham luong oxy hoa tan.

Hoat do sinh hoc hi¢u khi khong phu thuoc vao nong do oxy hoa tan nam trén gioi
han cuc ticu. Gid tri cuc tiéu nay doi voi cac hé xir ly khac nhau dao dong tir 0,2 dén 2.0
mg/l va gid tri dién hinh cia n6 thuong 1a 0.5 mg/l.

a2. Phdn loai bé aeroten

Qua trinh thong khi sinh hoc duge tién hanh trong cdc bé thong khi - aeroten, chiing
thuong duge ché tao bang bé tong cot thép. Yéu cau chung cua cdc bé aeroten 1a ddm bao
bé mat tiép xuc lén gitta khong khi, nude thai va bun.

Khong khi duge cap vao nude thai bang cdc cach sau :
- Nén khi qua bo phan khuéch tan ngap trong nudc bang suc khi;
- Dung khudy co hoc thoi khong khi vao chat long bang thong khi ¢o hoc.
Co nhieu cdch phan loai cdc aeroten :
- Dua vao ¢hé do thuy dong luc ta ¢6: acroten day: aeroten Khuay tron, acroten trung gian:

- Theo phuong phdp tdi sinh bun hoat tinh ngui ta chia thanh: loai co tai sinh tach rieng
va loar khong c¢o tdi sinh tdch riéng;

- Theo tai luong bun ngudi ta chia thanh: loai tai trong cao. tai rong trung binh va i
trong thap;

- Theo so bac ta ¢ bé acroten: mot bac. hai bac. nhiéu bac:
- Theo chiéu dan nudce that vao ta ¢6 loat xuot chicu, nguoc chicu ...
Hinh 2.60 minh hoa mot so loai bé acroten dien hinh.

Qua trinh hoat hoa bun la qud trinh nuoi cay ¢ trang thai lo ling véi su tuan hoan cua
bun. Qua trinh nay ¢6 thé duge tién hanh theo mo hinh khudy tron hoan toan hay dong day.

a3, Hoat hoa bun vor thiér bi khuay trén hoan toan

He thong hoat hoa bun ven thiet bi phan tng khudy tron hoan toan duoc mo 1 nhy
hinh dudi day :
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Dong vao tu

lang cép | [ : Dong ra
QQ. SO: XQ Ldng CGD ” : @' waes
V. X, 5
Thiét bi phdn dng
: Bun \ /
k.1 tyan |
X, ! : dong
o N : hodn Q.. X, : ban
un thai i -
*+ - - - v ¥ xudng
Q. X,

D¢ phan tich qud trinh hoat héa bun trong hé thong khudy tron hoan toan ta sir dung
phuong trinh (2.189) va (2.186d). Phuong trinh can bang theo sinh khoi va dinh dudng ¢
trang thdi 6n dinh cho h¢ thong nhu da duoc 2161 han d trén s¢ ¢6 dang:

- do1 vai sinh khoi :
Sinh khéi di vio + Sinh khoi tang truémg = Sinh khéi trong dong ra + Sinh khei  thai

( p.[,AX.S \] .
Q. X, + Vtm -k, x} =(Q-Q, )X, + QuX,

- doi vai dinh dudng :
Dinh dudng di vio — Dinh dudng da bi strdung = Dinh dudng ra

2.8, - V(— Uu‘s-_X_J: 0. )s
P kg T e

trong do :

Q. Q. - luu luong dong vao va dong bun thai, nffngil)-':

Xo. X. XX, - nong do sinh khoi trong dong vao, trong thi¢t bi phan img. trong
dong ra. trong dong bun di xudng ctia bé ling trong, kg/m

S, S - nong do dinh dudng hoa tan trong dong vao va trong thiet bi phan ung,
kg!m‘:

V- thé tich, m™

K.. . kg Y - nhu da dinh nghia o trén.
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Co the don grian hoa hai phuong trinh trén khi chap nhan mot so gia thict sau :

- Nong do sinh khoi trong dong vao va dong ra qud nho so voi cic di¢m khac trong hé
thong va ¢6 thé bo ra.

- Nong do dinh dudng & dong vao S, dugc hoa lodng ngay 161 nong do dinh dudng trong
thiet bi phan tmg S do thi¢t bi & ¢hé do khudy tron hoan toan.

- Tat ca cic phan ung xdy ra trong thict bi phan ung. nghia la Khong ¢6 su tao thanh sinh
khoi v str dung dinh dudng trong thiét bi lang trong. Tir gia thi¢t nay, the tich V & day chi
bicu thi thé tich cua thiét bi phan ing. Khi d6. hai phuong trinh trén ¢6 the duoe viet lai nhu

Sdau -

oS QX

- +k, (*)
K, +8S V. X

va “US _ Q‘Y (S” —S) (4:-5}
K, +S VX

K&t hop hai phuong trinh (%) va (%) véi nhau ta ¢6 ¢

WX Y s

Q ; ,“ = Q -(S{l - S)_ kd %)
V.X V. X

Nghich dao cua har dai luong VX va v oy nghia vat Iy nhu sau:

V’ . . 0 - . ) - . ~

6 = T [a thoi gian luu thuy lue trong thict bi phan tmg dua trén ¢o so luu luong dong

Vao.

Con 1y s6 gitra 16ng sinh khoi trong h¢ thong véi sinh khoi thii ra trong khoang thoi
I

gian nhat dinh Q. X =T, bicu thi thoi gian trung binh cua ¢ bao trong thi¢t bi phan ung
W 1

hay woi cua bun va thong so 1. nay duoc goi la thoi gian luu cta t¢ bao. e ¢6 gia tri lon
hon 1 vi hau hét bun tr bé ling trong dugc tuan hoan trd lai thi¢t bi phan ung. Thay t va 1,
vao phuong trinh (¥%%) ta ¢o:

1 Y(Sy -S)

BRI il VA
T, . X ¢

Tir day ¢6 thé bic¢u thi nong do sinh khoi hay thuong con duoc goi la hon hop long-
chat ran hiru co lo lang (MLVSS) qua thoi gian luu nhu sau:

T.Y(S, =9S)
T(l+kyto)
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ad. Hoat hoa bin trong thiét bi phan ing dong dav.

Sau day ta x¢t 161 he thong hoat hoa bun véi thiet bi phan img dong day Iy wong. He
thong hoat héa bun vai thi¢t bi phan tng dong diy duge mo ta nhu & hinh dudi day

Doéng vao tu

lang cap | N Déng ra
QC- S.:,., Xf.\ V., X S Q4+ Q. L(']ng Cép I Q- QW, Xg Se
Thiét bi phan Gng X. Se :
l' Bun
@Q‘ 1 tudn | don
|
Xy : hodan . ‘g
| ! bun
Bun thai ‘I_r Q.. X, ! XUdNg
e R
Q.. X,

Bién cua hé thong

O day chap nhan gia thi¢t chi ¢6 khudy tron hoan toan trong (ict dicn ngang con &
mic thap nhat theo huéng dong chay. Khi dé hon hop clia nude thai va bun tuan hoan sé
chuyén dong qua thict bi phan ing nhu [a mot nguyén 6 don vi. Dong luc phan tmg tao
sinh kKhoi twong tu nhu la qud trinh gidn doan, trir lic dau ¢o nong do sinh khoi cao hon vi
su tuan hoan cua bun. Lawrence va McCarty da rit ra biéu thic bicu thi nong do trung
binh cua sinh khoi va 16¢ do str dung dinh dudng nhu sau:

7 fe Y(S, -$)
tl+kyt.)

va S _ kMo SX (ki)
) Y K, +S
trong d6 X [a nong do sinh khoi trung binh trong thic¢t bi phan tmg. mg/I.
Bi¢u thire nay chi ding khi t./t = 5.
To hop phuong trinh (¥%%%) qua thoi gian luu trong thict bi phan tng va cic dicu kién
bi¢n dong thich hop vai yéu 16 tuan hoan sé cho biéu thire sau:

S¢-9%)
L: Ho(Sq ) — K,

S
Tc (SU—S]-I-(]‘(}){K,‘III ‘_;:l
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trong do:

o - yéu 10 tan hoan : & =

Qr
S, - nong do co chidt sau khudy tron véi bun tudn hoan. mg/l :
S - S, +aS
. .I e
l+a

ad. Cac van dé xem xét trong thiét ké va van hanh

Trong thuc t¢ thuong st dung nhieu phuong dn khdc nhau trong viéc tng dung cdc mo
hinh he¢ thong khudy tron hoan toan va dong day. Hinh 2.61 minh hoa cac phuong dn thong
dung nhat.

C6 the chia cac phuong an tién hanh qud trinh thong khi sinh hoc thanh cic loai chinh
sau:

- thong khi thong thuong va theo bac;
- on dinh tiép xic;
- thong khi vadi toe do cao.

Thong khi thong thuomg : Trong h¢ thong thong khi thong thuong, viée suc khi va
khuay tron dat duoc kha déu doc theo chiéu dai cua be aeroten. Nhuoe diém cua phuong dn
nay 1a nong do oxy thap chiém wu thé ¢ dau vao ¢6 thé gay bat loi cho cdc vi sinh vat ¢
khu vuc nay. Trong khi do & khu vuce dau ra luong oxy duoc c¢dp ¢6 thé du thira so véi nhu
cau cua qud trinh.

O day cdc dau khuéch tin khong khi dugce bo iri doc theo mot phia cia bé & do sau 2.5
m dé cap oxy va tao cho chat long chuyén dong theo hinh xoan vit.

Thong khi theo bdc : Thong khi theo bac ¢6 thé thuc hién theo hai phuong dn sau :

a. Cap khong khi déu doc theo chiéu dai bé, con nude thdi cling duoc dua vao cich
doan hay theo bac doc theo chicu dai ¢ doan dau cua bé nhu trén hinh 2.61b. Cip khong
khi theo phuong dn nay dat duoc cap du oxy mot chit doc theo sudt ca aeroten. Dé thue
hién phuong dn trén mot cich dé dang. ¢6 thé chia aeroten thanh nhiéu kénh va méi mot
kénh s¢ la mot bac.

b. Cap khi giam dan doc theo chiéu dai bé, dam bao cho nudc thai tho va bun hoat
tinh twan hoan ¢ dau vao duoc thong khi manh nhat, vi ¢ day ham luong chal hiu co lon
nhat (hinh 2.61¢). Thot gian ca nude thai tho va bun hoat tinh tuin hoan duge suc khi trong
acroten tr 6 dén 8 gio. Luong hon hop long huyén phu tuin hoan lai thuong bang 25% dén
50% luu lugng dong vao.

On dinh tiép xic : Trong phuong dn nay, qua trinh phan hiy cdc chal hiu co duoc
tich riéng thanh hai ¢6ng doan nhu minh hoa trén hinh 2.61d.
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a) Khéng khi nén

Déng vao tu LC, \L
7 v ! \

Buan tudn hodn

Bun thai

b) Khong khi nén
Dong véo 1 LC, \tﬁ O
fal N v .
: ) A
! Ban TUén hoan | BUn Th(:]l
_____________________________________ w)
c) Khéng khi nén
Dong vao tu LC; 2
VVVVY Y ¥V vV Dong ra
e s LC
Thiét bi phan ung
A . .
| Bun tuan hodn R fhf::_
d) Dong vac
PN
. |Bé fiép xuc
............ Thiét bi phan dng
A A AAAANAA
l Khéng khi nén
D Oxy tinh khiét Oxy tu@n hodn
> __ Khithdl
Dong vao tu LC, ' L Dong ra
S
{?\ e LC»
-
Thiét bi phan Ung |
I < g
BUN tuan hodn | Bun thai
.............................................. Vi >

Hinh 2.61. Cac phuong én thyc hién qua frinh hoat héa bun

a. Thang khi theo phuong thic thong thudng: b. Thong khi theo bac; c. Théng khi giam dan
theo chieu dai aeroten: d. On dinh tiép xtc: d. Hoaf hoa bun vai téc dd cao
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a Dongvao  / - >
Bun tuan hoar A KC \ D
‘_—n—

~
Mday suc khi
logi gudng

b) Dong vao

Thiét bi
phdn Ung

Bun tudn hodn | Bun thai

c) Dong vao

Bun tuan hodn | Bun thdi

Hinh 2.62. M&t s6 hé thong hoat hda bun

a. Muong oxy hoa: b. Hoat hoa bun véi théi gian luu ngan va ty sé F/M cao dé duy triqud
trinh sinh frudng & pha légarit: ¢. Théng khi kéo ddi (hée théng hoat dong vai thoi gian luu dai
va ty s6 gitia F/M thdp dé duy tri qua trinh hoat héa & pha ndi sinh.

O day nude thii tho vao tiép xic voi bun hoat tinh trong thoi gian ngan (tr 0.5 dén |
gity). chi du cho vi sinh vat hap thu cic chat hitu co hoa tan. chit khong du dé ching phan
huy. Bun hoat tinh lang xuong duge dua tr& ve bé on dinh. O day hon hop long huyén phu
duoc thong Khi tr 2 dén 3 21 cho phep cdc vi sinh vat phan huy cdc chat hiru co da bi hap
thu. Nhu vay chi can thong khi lugng bun lang nho hon rat nhicu so vadi tong thé tich dong
nude thai. do vay giam duge 1ong kich thude thict bi chi bang 50% thé tich b¢ acroten trong
phuong dn thong khi thong thuong va theo béc.

Qud trinh nay dugce tng dung va lam viéc ¢6 hicu sual cao trong xu ly nudc thai sinh
hoat. Tuy nhién, d¢ dp dung vao xu ly nudc thai cong nghi¢p hoac hon hop nude thai cong
nghiép va sinh hoat. ¢an ti¢n hanh thtr nghiém trong phong thi nghi¢m,

Thong khi toc do cuo - Pé giam chi phi xay dung thiét bi xu ly, nguoi ta da phat trién
mot hé thong ¢o tai rong xu ly BOD cao va thoi gian thong khi ngan bang van hanh hé
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hong ¢ 1y so F/M cao. giam woi cha bun. trong khi do tang ham luong hon hop 1ong va
-chdt ran lo lung trong be len 16i 4000 + SO00 mg/l.

Cting ¢6 the dat duoe muc dich trén bang cich thay khong khi bang oxy tinh khict. He
théng thong khi bang oxy tinh khi¢t (UNOX) ¢6 nguyen Iy lam vi¢e nhu tren hinh 2.61d.

So vai thong khi thuong, thong khi bang oxy tinh khiét ¢6 nhing uu di¢m sau:
- Hiéu suat cao nén tang duoc tai trong theo BOD va giam duoc theo thot gian suc Khi:
- Thai bun d¢ dang vi nong do chat ran cao song 16ng lvong lai nho vi bun lang thudng
chira 2 dén 3% chat ran:
- Kiém sodt van dé mui mot cich dé dang.

a6. Van hanh va kiém soat hé thone thone khi sinh hoe
C & £ (

Ycu cau chung cua van hanh doi véi he thong thong khi sinh hoc la nude thai dua vao
acroten ¢an ¢6 ham luong SS khong vuot qua 150 mg/l, ham luong san pham dau mo khong
qua 25 mg/l. pH = 6.5 = 9. nhict do khong nho hon 6°C va khong 1dn hon 30°C.

Trong van hanh cic qud trinh hoat héa bun. ngudi ta thuong dicu chinh cic tham so
sau @ luong oxy can cung cap. toc do tuan hoan bun hoat tinh, luong bun du thai, kiém sodt
MLSS va F/M. Ham luong MLSS trong acroten thutmg dao dong tir gid li‘j cue tucu 1000
mg/l den gid tri cuc dai 10.000 mg/l. Trong xur 1y nude thai sinh hoat ¢ tai luong trung binh,
10¢ do tang nong do MLSS thudmg bang khoiang 50 mg/l.ngay.

Cic phan tinh trong phong thi nghiém dé gidm sdt qua trinh xur Iy bang hoat hoa bun
bao gom nong do oxy hoa tan, nong do hon hop long va chat ran lo limg (MLSS), chi so thé
tich bun SVI. nong do BOD va chat ran huyén phu & dong ra.

Q. dong vdo NZ Q +Qp
3 1000 mi
I ? aeroten
MLSS _
&, dong ra
& Thé tich bun lang
bun tudn hodn sau 30 phut, V. ml

Hinh 2.63. Quan hé gia thiét gitia thé tich ban Iang trong thi nghiém SVI
va luu luong tuén hodn can thiét clua ban hoat finh
- Ty so F/M duoc tinh nhu sau :

F ~ Q,S, e BOD / ngay (2. 194)
MV X o MLVSS
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trong do:
/M -ty sO gitta chat dinh dudng chinh véi s6 vi sinh vat;
Q, - luu luong nudGe thar tho, m*/ngay:
S, nhu cau oxy sinh héa cua nudce thai & dong vao, BOD, mg/l:
V- the tich chdt long trong aeroten, m*:
X - ham luong chat ran hitu co huyén pht trong hon hop long 6 bé aeroten, mg/l.

Can lwu y F/M la ty s6 biéu hién méi quan hé cua tai trong véi trang thdi trao doi chal
cua he thong.

Chi s0 the tich bun SVI duge dinh nghia 1a thé tich tinh bang ml cua 1 g kho biin hoat
tinh lang trong 30 phut va dugce tinh nhu sau :

svy = 4000 (2. 195)
MLSS
trong do:

SVI - chi s6 th¢ tich bun. ml/g;

V- thé tich chdt ran ling sau 30 phit trong ong dong 1 lit, ml;

MLSS -ham lrong chat ran cua hon hop long - chdt ran huyén phu trong aeroten, mg/l;

1000 - h¢ so qui doi miligam ra gam.

Gia w1 dien hinh ra coa SVI déi voi hé théng ban hoat tinh lam viée véi nong do
MLSS tr 2000 den 3500 mg/l. thuong nam trong khoang 80 dén 150ml/g. Pay 1a yéu 16 co
ban trong thi¢t ké. Khi SVI I6n hon 200 ml/g. bun hoat tinh thudong & dang soi rat kho lang
(hinh 2.64).

Trong van hanh, SVI dugce sir dung lam chi thi vé dac tinh lang cua bun do dé anh

hudng 61 toc do wuan hoan MLSS. T can bang vat li¢u ¢6 nong do bun cuc dai tuan hoan:
0= }i .mg/l
SVI

Co I¢ nhimg van d¢ chung thuong gap trong xu ly nude thai sinh hoat la thong khi qua
mure dan dén he qua la bun hoat tinh bi von cuce vao vér nhau. Con khi hé thong xur ly lam
viee dudi i trong BOD thiet ke mot cdch ddng ke thi cde vi khuan nitrat hoa ¢6 thé chuyén
NH: thanh NO_ trong acroten. Trong truong hop nay giai phdp tét nhat la tang luong bun
thai d¢ giam luong vi khudn nitrat hoa trong bé acroten va gidm luong khong khi ¢ip vao
chat long dé giam luong nong do oxy hoa tan.

Con nudc thai cong nghi¢p thuong la nguyén nhan cta su lam mdt tinh 6n dinh cua
qud trinh thong khi. vi h¢ thong bi séc do chat thai ¢6 do 6 nhiém cao ¢6 thé lam kiét oxy
hoa tan. Mat khidc. cdc chat doc ciing 1a mot nguyén nhan gay cho hé thong sinh hoc nay bi
mat can bang do tic dong can trd cia chung doi vai qud trinh trao déi chit cla vi sinh Vat.

Cdc thong 50 vin hanh qud trinh thong khi duoc tém tit trong bang 2.18.
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MLSS, mg/l  SVI=50 SVI=10u

N
Qia tri max gid thiét
5000 B S
SVI =150
SVI =200
1 SVI =400
SVI van hanh
1000 + i
Tmfu = QOLC

1 2
Ty s& tudén hoan

Hinh 2.64. Xac dinh quan hé gita MLSS. SVI va ty sé tuan hodn bun

a7 Tinh todn thiét ké bé aeroten
Trong tinh todn cong ngh¢ c¢ho bé acroten. ¢an tinh cic thong s sau:

I. Thoi gian ¢an thict d¢ oxy héa chat hitu co trong aeroten tir nong do dau S, dén nong do
- " 5 . 3
cuoi S¢ tinh bang BOD, ¢ Os/m

=_ Ss—8 (2.196)
p. X (1-5)
trong do:
T~ thoi glan, h;
p - 10¢ dO oxy hoa rieng tr 12 dén 30 gO,/kg bun hoat tinh, h;
X - licu luong bun hoat tinh trong acroten tir 2 dén 5 kg/m';
s - do tro cua bun hoat tinh tir 0,1 dén 0,3 %.
2. Thé tich lam vi¢e cta bé acroten :
Viv= QT (2. 197)
trong do Qi la nang suat thict ké tinh theo luu luong nude thai, m /h;
3. Luong khong khi can cap (Qgk) duge tinh theo cong thie sau:
Qkk = m m'/m ‘nudc (2. 198)
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trong do:
H - chicu sau cua bé acroten, khoang (2 = 5) m;
d - midc do sai khdc véi do bao hoa (0,2 = 0.8)
K - he s6 phu thuoc vao thiy dong hoc cua ong suc khi va dang acroten. K co gii
tri tr 6 dén 7 g()w/m doi véi dau suc khi loai 6ng va ur 15 dén 18 2O,/m" doi voi
dau suc khi loar tam.

Cling ¢6 the chon Qgk theo tiéu chuan cua Glumrb ve luong oxy (0 thicu cho he thong
dung khi nén nhu sau:

- doi vai loai thong khi thong thuomg, theo bac. hoac loai ticp xuc:

m’ khong khi
(QI\E\': ”S

kg BOD (1ai luong cua bé)

- doi vai loai toe do cao, chon Qgx trong khodang

5
m

25 +'95
kgBOD tai luong

3

m

- do1 vai loai thong khi kéo dai, lay  Qgg = 12 _
ke BOD tar luong,
Doi vai he thong thong khi bang co hoc, thiét b1 khuay can dam bao muic 16i thidu 1a
chuyén vao hon hop long va chat ran lo Iung 1.0 kg O-/1 kg BOD tar lvong cua beé.

Trong thiet k¢ cling ¢6 thé ude tinh thé tich cia bé acroten theo Lar lwvong be sau khi
chon thoi gian suc khi va hiéu suat.

Tai luong cha bé aeroten 1a luong BOD duoc kKha trong mot don vi the tich va trong
mot don vi thoi gian, tinh theo g BOD/m’ .ngay.

Tai luong theo BOD va thoi gian thong khi la cdc thong s6 ¢6 lién quan voi nhau va
phu thuoc vao nong do BOD trong dong vao.

2.7.5.1b. Loc sinh hoc

B¢ loc sinh hoc la mot thiét bi phan tng sinh hoc trong d6 cic vi sinh vi Al sih truong
co dinh tren 16p mang bam trén 16p vat licu loc (moi trudng loc). Thuong nude thai duoc
W1 wr trén xuong qua 16p vat licu loc bing dd hoac cdc vat licu khdc nhau, vi vay nguol la
con goi h¢ thong nay 1a bé loc nho giot (trickling filter). Tuy nhién, goi nhur vay khong that
chinh xdc vi day thue chat 1a mot qud trinh chiét sinh hoc hon [a mot qua trinh loc. Vai su
phat trien cua vat Licu lam moi truong loc. cde vat licu tong hop thay th¢ cho vt licu loe
bang da thi thuat ngw thap sinh hoc duoc dung rong rai hon va thap thuimg cao (o1 6 m chi
khong phdl [a 1.8 m nhu bé loc vaéi vat liéu loc hang dd.
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Ca ché qua trinh loc sinh hoc duoc minh hoa trén hinh 2.65.

Ming sinh hoc gom cdc vi khuan, ndm va dong vat bac thap duge nap vao hé thong
cung var nudc thdi. Mac du 16p mang nay rat mong song ciing ¢6 hai 1op: 16p yém khi & sat
bé mat dém va lop hi¢u khi & ngoai. Do dé qua trinh loc sinh hoc thuomg duoce xem nhu la
qud trinh hiéu khi nhung thuc chat la hé théng vi sinh vat hi¢u - yém khi.

Yém khi Hieu
khi

Chat htu co

Mbi cacbon

trudng
loc

Khéng khi
DO "

San phém
cuoi Daong nudc thai

LR SRR N R

b,
AN Cal
L&p sinh hoc Mang
chéat long

Hinh 2.65. Cac qud trinh frong bé loc sinh hoc

Khi dong nude thai chay trum [én [6p mang nhot nay, cdc chat hitu co duoge vi sinh vat
chi¢t ra con san pham cua qua trinh trao doi chat (CO,) s& dugc thii ra qua mang chat 1ong.
Oxy hoa tan duge bo sung bang hap thu tir khong khi.

Theo chicu sau tir mat xuong dudi day bé loc. nong do chat hitu co trong nudc thai
giam dan va tai mot vung nao d6 cde vi sinh vat ¢ trang thdi doi thuc an. Thuong BOD
duoc chiet ra chu y¢u & 1.8 m phan trén cua 1dp dém. Phan sinh khéi vi sinh vat thira sé bi
troc ra, theo nude ra ngoai bé loc.

Hinh 2.66a trinh bay cau tao va nguyén ly lam viée cia mot bé loc sinh hoc.
Nude thir duge phun deéu len 16p dém tao ra l6p mang nhdt goi la mang sinh hoc, phu
tren cac dem. Qua trinh oxy hoa xay ra nhu c¢o ché noéi trén. Sinh khoi vi sinh vat tach ra

khot nuoc trong thiet br lang tha cap.

Loc sinh hoc duge ting dung dé lam sach mot phan hay toan bo chat hitu ¢o phan huy
sinh hoc trong nude thai va co the dat chat luong dong ra véi nong do BOD 141 15 mg/.
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Hinh 2.66. Bé loc va thap loc sinh hoc

a. Bé loc bdng da; b So dé hé théng thap loc sinh hoc:
c. Mot s6 logi dém va bé phdan thodt nudc trong bé loc
1. bém loc bang nhua;, 2. Dém loc bang gob:

3. Cac bd phan thoat nudc bang bé téng.

207



B¢ loc sinh hoc ¢ thé duge van hanh theo mot bac hay nhiéu bac nhu cdc so do trén

hinh 2.67 &'
@+ Qk iz | ' :
Be lang C, % Ch
BEldng Co—— =
Q) Q+Q:+Qr Dongra
Q
> |_| Bun tuan hoan

Dong vao

Bun tuan hoan (phuong an 2)

b) Bun tudn hodn Bun tudn hoan

Hinh 2.67. Mot s6 so do dién hinh cla hé théng loc sinh hoc
a. Loc bdac téc dd cao; b. Loc bdc hai

Hicu suat lam sach nudc thdi trong cdc bé loc sinh hoc phu thude vao cdc chi tiéu sinh
hoa, trao doi khoi, ché do thuy luc va két cdu thiét bi. Trong d6 can chid y cdc chi ticu sau:
BOD cua nude can lam sach, bdn chat cdc hop chat hiru co, t6c do oxy hoa, cuong do ho
hap cua cic vi sinh vit, khoi luong cac chat duoc mang sinh hoc hédp thu, chiéu day mang
sinh hoc. thanh phan c¢dc vi sinh vat song trong mang. cuong do suc khi, dién tich va chiéu
cao bé loc, cdc dic tinh cha be loc (kich thude dem, do xOp va bé mat riéng). cdc tinh chal
vat ly cua nude thai. nhiét do qua trinh va tai luong thuy luc, cuong do wan hoan, mire do

phan bo déu nudc thai theo dién tich tiét dien, do tham udt cua mang sinh hoc.

Phan loai theo dac diem két cau cac beé loc sinh hoc duge chia thanh : thiét bi loc vai
dem hinh khoi: thict bi loc véi dém hinh tam.

Neudi ta con phan bé loc thanh cdc loai @ loc loai giot (thong khi tr nhien); loc 1ai
lrong cao (thong khi nhan tao) va thap loc.

Trong thi¢t k¢ ¢ the sirdung cdc thong s6 o bang 2.19 lam co sd tinh todn.
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Bang 2.19. Cac thong sé thiét ké

Logi thiét bi ‘ Chifanu cao Tdi Iuo}ng zhuyiluc q. Tu&n hoan
lam viéc Hiv.m m~/m*.ngady
Loai giot 15-2 1.3 khi BODs < 220 khéng
khi BODs < 300 : co6
Tdi luong cao 2-4 10-30 khiBODs< 300 :  khong
khi BODs > 300 - co6
Khi BODs, mg/I 250 300 350 450 500
Thap =
Chisy ego 8 10 12 16
thiét bj H;,, m
-Tai luong BOD doi vdi loai loc giot duoe tinh nhu sau
Q. BOD (2. 199)
L gop = T e
mir
trong do :
Lison tai luong., gB( )Dfm‘.ngﬁy:
Q - lru luong nude thai tho, m 1/ngiﬁny:
BODy; - ham luong BOD con lai sau lang so cap, mg/l;
Ve - thé tich moi truong loc, m'.
Tai luong thuy luc dugc tinh theo cong thie sau:
L. =9*Qu (2. 200)
YA
trong do :
Ly - tai lugng thuy luc, In'l/mz.ngay;
Q - luu luong nudc thar tho. m 1;’nge‘xy:
Qun - Iuu lvong tuan hoan, m‘/ngz‘ly;
A - dién tich be mat loc, m”.
Ty s6 tuan hoan :
R = Qi (2. 201)
Q
Mot thong soO ve tai lugng cua loai loc giot ¢6 cho trong bang 2.20.
Bang 2.20. Mot s6 gia tri dién hinh vé 1ai luong cua logi loc giot véi
chiéu cao méi trudng loc 1,5 + 2,1 m, vat lieu da
Théng sé Loc chém Loc nhanh Lec 2 bdac
Tai lugng BOD, g/m’.ngay 100 - 400 500 - 1500 700 -1100
Tai luong thiy luc, m’/m?.ngay 2-5 10 - 30 10 - 30
Ty 56 tuan hoan 0 05-30 0.5-4.0
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Phuong phip loc sinh hoc ¢6 duge cdc vu diém la don gidn, tai luong theo chat gay o
nhiém thay doi trong gidi han rong trong ngay; thiét bi co khi don gian va tiéu hao it nang
luong, nhung no cing ¢6 nhuge diémla hi¢u suat qud trinh phu thuoc ro rét vao nhiét do
khong khi.

Mot loai h¢ thong sinh hoc sinh trudng ¢ dinh trong mang sinh hoc khdc 1a dia sinh
hoc (hinh 2.68). H¢ thong nay gom mot loat cdc dia tron ldp trén cung mot truc cich nhau
mot khoang nho. Khi truc quay. mot phan dia ngap trong mdng chida nudc thai con phin
con lai uép xac var khong khi. Cic vi khuan bam trén cdc dia chict cdac chat hitu co cia
nuaoc thai.

Bia sinh hoc

Dong vao

Q) I

Bun thai

b)

Hinh 2.68. Hé thong dia sinh hoc
a. So dd hé théng: b. Hé théng thiét b
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2.7.5.2. Lam sach nuoc thai trong diéu kién tu nhién

Cac qua trinh hicu khi trong xir 1y sinh hoc ¢6 thé xay ra ¢ dicu kién wr nhién va trong
cac cong trinh nhan tao. Qud trinh lam sach nude thai ¢ dicu kicn tr nhien duoc tien hanh
bang cich tudi nude thai ¢ dang phun mua trén cic canh dong duoc chuan bi riéng cho muc
dich nay dong thoi cho ca canh tdc, hay loc nude thai qua cdnh dong loc va trong cic ho
sinh hoc.

2.7.5.2a. Ho sinh hoc

HO sinh hoc hay con duoc goi 1a ho oxy héa hoac ho 6n dinh. Do la mot chudi gom tir
3 dén 5 ho. Nude thai chay qua hé thong ho trén voi mot van 16¢ khong Ion. Trong ho nudc
thai duge lam sach bang cdc qua trinh tr nhi¢n bao £om ¢a 1ao va cac vi khuan nén toc do
oxy hoa cham. doi hoi thoi gian lvu thuy hoce 1on (30 dén 50 ngay). Cic vi sinh vat sir dung
oxy sinh ra trong qud trinh quang hop cua tao va oxy duoc hap thu t khong khi d¢é phan
huy cac chat thai htru co. Con tao dén lugt minh str dung CO,, NH,'. photphat duogce giai
phong ra trong qud trinh phan huy cdc chat hiru co d¢ thuc hién qud trinh quang hop. B¢ ho
sinh hoc lam viee binh thuong can duy tri pH va nhi¢t do & gid tri toi uu.

Ho sinh hoc duoce phan thanh cdc loai sau :
- HO oxy hoa cap ba hoac ho lam sach lan cuoi (Polishing pond):
- HO thong khi nhan tao hay c¢on goi Ia ho duoc suc khi.
- Ho oxy hoa hi¢u - yém khi (Facultative pond) hay ¢on goi la ho oxy hoa tay tien.

Nguyeén ly ket cau va lam viée cta loai ho hicu - yém khi duoc minh hoa trén hinh 2.69.
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Hinh 2.69. So d6 cac qua trinh sinh hoc chinh trong ho hiéu - yém khi



Trong ho xay ra cac qua trinh sau:
- Oxy hoa cic chat hitu ¢o boi cdce vi sinh vat hiéu khi & 16p nude phia trén cta ho.
- Quang hop cua tao & 16p nudce phia trén.
- Phan huy chat hru co cla cic vi khuan yém khi & ddy ho.

Trong di¢u ki¢n wr nhién, gio va nhi¢t do 1a nhitng yéu (6 quan trong anh hudng tdi
mic do khudy tron nude trong ho. O day khudy tron ¢6 hai chie nang: giam t6i mic (6
thicu, rit ngan thai gian luu va cdc vung chét trong ho; phan bo deu cdc chat dinh dudng
cho tao, O, va vi sinh vat. Vi qud trinh quang hop chi xay ra & do sau tir 150 dén 300 mm
dudi bé mat thodng cua nude, do dé néu khong ¢é khuay tron phan I6n nude trong ho nam
trong vung 10i. Chicu sau i thiéu cua nudc trong ho can bang 0,6 m dé phong ngira Su

phat trién cua cic loai thuc vat ¢6 r€. Con chiéu sau t6i da clia nudc trong ho can khong ché

¢ mie 1,5 m dé phong ngira van dé mui do qua trinh yém khi gay ra, vi khi chiéu sau lén
hon 1.5 m qua trinh yém khi s& chiém wu thé.

Tinh toan thiét ke

Trong tinh todn ¢dc ho. can xdc dinh kich thude cua ching sao cho dam bao thisi gian
luu can thiet cua nude thii. Dién tich bé mat ho dugc tinh theo cong thie sau :

F = & m- (2.202)

H
trong do:
7 3 4 1 ~

Q - luu luong nuée thai, m /ngay:

T - thoi gian luu thuy hoc, ngay;

H - chiéu sau cua ho, m.

Thoi gian luu thuy hoc ¢6 thé tinh duge dua vao co sd qud trinh khit BODs. BE don

gian ta gia thi¢t ho duoc khudy tron hoan toan va qui trinh khir BODs theo dong hoc bac 1:
S l

S, _l+k|t

trong do:
S; - BOD ¢ dong ra, mg/l
- BOD ¢ dong vao, mg/l
ki - hing 50 16¢ do phan tng bac 1. I/ngay
Do vay thoi gian luu thuy hoc s¢ bang :

T= [S - IJ 1 (2.203)
S K,

I

R
2



Thay bicu thire (2.203) vao (2.202) ta ¢6:

S, 2
P H(i (Eﬁ* 1}.m~ (2.204)
| r
trong do :
k, = f(1"C) = 0.3 (1.05)" " (2.205)

K&t qua nghién cttu cua Mara (1975), Marais G.V.R (1966) ¢ Nam Phi da de xuat, dé¢
duy tri su tro1 cua dicu Ki¢n hi¢u khi trong ho, S, can nam trong khoang S0 dén 70 mg/l doi

vl cac ho ¢6 do saw 1ir 1 déin 1.5 .
pat bifu thic (2.205) vao (2.204) via chon S, = 60 mig/l. ta co!
QB Z60) (2.206)
18H.(1.05)" %
Ciing ¢6 the tinh F theo cong thiie thue nghi¢m cua McGarry va Perscod hoac theo tai
lvong b¢ mat riéng. () dieu kicn khi hau Nam va Tay nam My, tai lugng bé mat nam trong
khoang 2.2 dén 5.6 g BOD/m’.ngay.

1o sinh hoc ¢6 két cau dién hinh nhu trinh bay trén hinh 2.70.

Dong ra
T 4
Jl/
|
| L
T
2—
—\
[
t
Dong vao

Hinh 2.70. Mat chiéu tu frén xuong cua ho sinh hoc

1. Hop phan phdi dong vao: 2. Ong dan nudc thdi vao; 3. Ong va van ndi hai ho,
4. Cla x& nuéc ra co bd phan kiém sodat dong tran



Thuomg mat trong cta ho duoce ldt dd dé tranh tde dong cha séng lam 1& by, Néu day
ho 14 loai dat dé tham thi can duge gia ¢6 chong thim bang 16p dat sét hoac bang rai 16p vai
nhua dé¢ phong ngira 6 nhiém cho nude ngam. Khu vuce hé can duoc bao vé tranh khong cho
cdc val nuoi xam nhap.

Ho sinh hoc ¢6 nhimg wu diém 1a chi phi xay lap va bao dudng thiét bi thap; hiéu sut
khu fecal colitform cao va la phuong phdp rat thich hop vdi cde ving khi hau nong.

Ho sinh hoc thuong duge sir dung dé xu 1y tha cap trong xir ly nude thai & nhirng thi
tran nho khoang 10.000 dan hodc khu vuc nong thon.

2.7.5.2b. H6 e ly cdp 3

Ho xu Iy cap 3 la cic ho dung dé xur ly dong théi tir xir 1y thit ¢ap nhu cdc bé hoat héa
bun. loc sinh hoc v.v... Trong ho nay dicn ra qud trinh xr ly d¢ tiép tuc khir cac chat hiu
co. giam SS. N va fecal coliforms. B¢ dat duoc ticu chuian dong thai ¢é ham luong BOD
nho hon 25 mg/l, can hai ho ndi tiép nhau voi thoi gian luu & moi ho bang 7 ngay khi BOD,
bang 75 mg/l (Mara. D 1978).

Cang nhu trong ho oxy héa hicu - yém khi, viéc gidm s6 vi khuan trong ho ciing ¢6
thé chap nhan theo phin tng bac 1:

NoeNe (2.207)

| —
1+Kkyt
trong do:
N, - s0 coliform ¢ dong ra;
N, - 50 coliform & dong vao;
kp, - hang s6 t6¢ do khir coliform 1/ ngay.
Poi vai he thong ¢é n ho thi biéu thic trén ¢ dang
N

R o N, (2. 208)
I (1+khTi)(l+khTE)"'(] +kth)

trong do 7, - thor gian luu ¢ ho thun

ki(Ty =Ty =610 (2.206)

2.7.6. Phuong phdp yém khi

Cdc phuong phdp yém khi duge dung dé Ién men bun can sinh ra trong qud trinh xir ly
bang phuong phdp sinh hoc, cling nhur nude thai cong nghiép chia ham luong cdc chat hiu
co cao (BOD =4 + 5 g/l). Day la phuong phdp ¢6 dién nhat ¢aing d¢ 6n dinh bun can. trong
do cédc vi khuan yém khi phan huy cdc chat hiru co.



Tay thuoe vao loai san phdm cudi cang, nguoi ta phan loai qua trinh nay thanh: ién
men ruou. Jén men axit lactic, 1én men metan.v.v... Nhiing san phdm cuoi cua gqua trinh lén
men la: con. cac axit, axcton. khi CO,, H,. CH..

Pé xir ly nude thai nguoi ta sir dung qud trinh 1én men Khi metan. P6 la qud trinh phiic
tap. dién ra theo nhiéu giai doan. Co ché€ cta qua trinh nay chua duoc biet dén mot cach day
du va chinh xdc. Nhung nguoi ta gidi thich qua trinh Ién men khi metan gom hai pha: pha
axit va pha kiém (hay pha metan).

- Trong pha axit. cic vi khudn tao axit (bao gom cic vi khuan tay tién, vi khuan yem khi)
héa long cdc chat ran hitu co sau d6 lén men cde chat htru co phuc tap do tao thanh cac axit
bac thap nhu axit béo, con, axit amin, amoniac, glyxcrin. axeton, dihydrosunfua, CO,, H,.

- Trong pha kiém, cdc vi khudn tao metan chi gom cic vi khudn yém khi chuyén héa cic
san phdm trung gian trén tao thanh CHy va CO,.

Qui trinh trao doi chat tren duoc mo ta trén hinh 2.71.

CHAT THA!
HON HOP

100%

.,  COD
15% A o [NO5%

fao axit

AXIT
TRUNG GIAN

AXIT
PROPIONIC
17% :
AXIT AXETIC
13%

Hinh 2.71. So d6 phan huy yém khi bun nudc thai



Phan tng chinh tao thanh metan ¢6 thé xay ra nhu sau:
CO, + 4H,A — CHy +4A + 2H,0 (2. 210)
trong do H,A la chat hiru co chita hydro.
Ciing ¢6 the xdy ra cdc phan wng khdc (khi ¢6 va khi khong ¢6 hydro) :
CO + 3H, - CH,; + H,O (2. 211)
4CO + 2H,0 — 3CO, + CH, (2.212)
Metan ¢6 thé duge tao thanh do phan rd axit axetic
CH:.COOH — CH; + CO, (2. 213)
CO; + 4H, » CH4+ 2H,0 (2.214)
Trong qua trinh xir Iy nude thii cong nghiép chira SO,”, & dicu ki¢n yém khi, vi khuan
khir sunfat s¢ khir SO,> thanh H,S nhu sau:
SAH + SO,° — SA + H,S + 4,0 (2.215)
Ngodi ra con ¢6 ¢ qud trinh khyy nitrat -
6HL A+ 2NOy - 6A+ 6H,0 + N, (2.216)
Qua trinh cong nghé gom ba giai doan :
I. Giar doan long hoa nguyén licu dau dé vi khudn dé sir dung cdc chat dinh dudng.
2. Giai doan tao thanh axit:

Vi khuan
HoA 5o cde axit hiru o (2.217)
(CH:COOH, C,HsCOOH, CiH,COOH....)
3. Giai doan tao thanh metan:

Vi khuan

Cac axithtu ¢ ————=> CH; + CO, (2.218)

lao metan o

Cac ycu 16 chinh dnh huong 61 hiéu suat qud trinh phan huy yém khi tao khi metan
bao gom:

a. Nhi¢t do : Nhi¢t do la yéu 1o diéu tiet cudmg do cua qud trinh. Nhiét do 101 vu cho
qud trinh nay 12 35°C. Nhu vay qua trinh ¢6 th¢ thue hién & dicu kien am (30 = 35'C) hoac
nong (SO + 55"C). Khi nhi¢t do dudi 10"C vi khuan tao metan hau nhu khong hoat dong.

b. Liéu luong nap nguyén ligu (bun) va miic dé khudy tron Nguyén liéu nap cho qua
trinh ¢an ¢6 ham luong chat ran bang 7 + 9%. Tdc dung cua khudy tron la phan bd déu dinh
dudng va tao dicu kien tiép xic (61 véi cdce vi sinh vat va giai phong khi sin pham ra khoi
hon hap long- ran.
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. 1Y 56 C/N : Ty $6 C/N t6i wu cho qua trinh la (25 + 30) /1.

d.pH : pH 161 wu cho qud trinh dao dong trong pham vi rat hep. tir 6.5 dén 7.5. Do
lvong vi khuan tao ra bao giéy cang bi giam trude khi quan sit thay pH thay doi. nén néu pH

giam thi can ngimg nap nguyén liéu, vi néu ti€p tuc nap nguyen licu thi ham luong axit tang
Ién dan den ket qua la lam chét cic vi khuan tao CH,.

Ngoai ra phdi k¢ dén anh hudng cua dong vi khuan, thoi gian hvu can du dé dam bao
hiéu suit khur cdce chat gay o nhiém va dicu ki¢n khong chia cdc hoa chat doc. dac bi¢t la
kim loai nang (Cu, Ni, Zn...), ham luong NH; va sunfua qui du cung mot so hop chat hiu
co khac (bang 2.21).

Bang 2.21. Mot s6 ndng dé gidi hon cho phép cua cdc chat ddc
doi véi quad trinh 1én men CHqy

[cac chat Toluen | Axeton | Benzen | Crom (Cr''/Cr®') | Boang

Néng dé gidi han cho phép. mg/! 200 200 200 25/3 25

Khi san pham cua qud trinh 1én men metan thuong ¢6 ham luong CH, vao khoang 65
dén 70% . CO;, viao khodng 25 + 30% va luong nho cdc khi khic. Ude tinh ot | kg chat ran
% o " 2 i w ’ 3 i Vi ' = . — i
phan huy ¢6 the cho 1 m™ khi . Khé nang sinh nhict cua CH, 1a 25 MJ/kg. Khi sinh hoc nay

¢6 thé¢ duoe str dung trong nhiéu mue dich khac nhau.

Do bun can cua nude thdi cong nghi¢p thudmg ¢6 ham luong am, cic mudi kim loai va
cdc chat khir ban cao nén can thiét phai tién hanh qua trinh Ién men o (i luong thap hon
binh thuonmg 25 + 50%.

Qud trinh tao khi metan duoce ticn hanh trong cdc bé 1én men metan ¢6 nguyén ly cau
tao nhu trén hinh 2.72. Bin (tho nap vao bé theo phuong thirc gidn doan, vao vung phan huy
manh va nude phan trén duoce rit ra di xur 1y tiép.

Bun da phan huy tich ¢ ddy be ¢6 thé rit ra mot cich dé dang. San pham khi cua
qud trinh duoc tich giir & két khi la nap noi cia bé.

The tich be ticu hiy yém khi duge tinh theo tai luong riéng, thoi gian ticu huy, su
giam chat ran va thoi gian luu trir bun. Céc thong s6 nay duoe lién hé vai nhau bang cong
thure sau:

V, +V,
Vi=——=t; + Viit5

3

(2.219)

trong do:
V - thé tich bé tiéu huy, m';
V, - luu luong bun tho nap vao bé, m ‘}'Rgil)ﬁ
V> - luu luong bun luu gilr trong be, nffng&y_-’:
t; - thot gian ticu huy, ngay:
> - thoi gian bun luu gitt lai trorg bé, ngay.
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Hinh 2.72. So do bé tiéu hay yém khi

Bang 2.22. M6t s6 thong s6 dung trong thiét ké bé tiéu hiy yém khi

Théng sé Bé t6c dé chudin Bé téc dd cao
Thoi gian luu cla chat rdn, ngdy 30-90 10-20
Tai luong chat rén bay hoi, kg/m®.ngay 05-1.6 16-64
Nong do chat ran tiéu hdy duoc, % 4-6 4-6
Hiéu suat giam chat rén bay hoi, % 35- 50 45 - 55
Nang suat khi, m*/kg VSS nap vao bé 0.5-055 0.6-0.65
Ham luong khi CHa, % 65 65

Cing ¢ the tén hanh qud trinh theo hai giai doan, moi giai doan & moét thiét bi riéng
oict (hinh 2.73). Giai doan [/ tng véi pha tao axit con giai doan 2 tién hanh pha tao khi
CH,. Bang cich nay cho phép tang toc do qud trinh va giam thé tich thiét bi so vdi tién
hanh qua trinh theo mot giai doan.

218



Cdc ticu chuan van hanh binh thuong déi véi ho yém khi dé ¢6 thé dat hiéu suat khy
BOD bang 75% la a1 wrong BOD bang 320 gB(ﬁ)D/m‘.ngay. thoi gian luu 61 thiéu a4
ngay. ho lam vi¢e o nhiét do 10i thiéu 25"°C.

Van de van hanh thuong gap doi vai loai ho nay la su giam nhiét do do mat ho khong
duoc [op dau ma phu Kin d¢ cach nhiét va tranh tac dong khudy tron ctia gié. Néu ho yém
kht duoe van hanh dung s€ kKhong phat sinh mui lam 6 nhiém moi truong xung quanh.

Cdc nha nghien ctiu cia Israel, Chau Phi va Chau Uc di dua ra so licu thiét ké ho &
dicu kien nhi¢t do 1dn hon 20°C nhu ¢ bang dudi day :

Thoi gian luu, ngdy Hiéu sudat giam BOD. %
1 50
2.5 60
) 70

Thot gian 161 ru thuong chon 1a 5 ngay.

Uu diem cua xr ly yém khi so véi qud trinh hi¢u khi 1a sinh ra {t bun hon va khong
can thict b thong Khi, nhung nhuge diém ctia n6 la phan huy khong triét dé nén chat thai
can duge xu ly ti¢p bang qua trinh thi c¢ap la qua trinh hiéu khi. Mat khdc qud trinh phan
huy yém khi ¢an nhi¢t do kha cao.

Ho yém khi dd dugce img dung thanh cong trong xir Iy nude thai & cac 10 mé ché bién
thit, mot loar nude thai ¢6 ham lugng BOD dén 1400 mg/l, ham luong dau ma dén 500 mg/l
va pH trung tinh.

Tuy theo nong BOD cua nude thai ma chon phuong phdp xu Iy cho thich hop va ¢6
the ket hop phuong dn xir Iy yém khi vdi qud trinh hiéu khi. Sau day 1a mot vai phuong an
k¢t hop cdc loai ho dé xir ly nuée thai & cac khu vue nhiét ddi:

Nudéc thai Dong ra

— ] F o M M . am— T ™
Nudc tha ;
—— A F o M M Ly o M | DONOT0

A.HGyemkhi: F. Hb oxy hoa tay fién: M. HO xUly cap 3.
Cac ho xur ly edp 3 déng vai tro quan trong rit I6n trong viée khir cdc vi khudn gay

bénh. Vi vay cic so do he thong ho tren véi thii gian luu & moi ho 5 ngay ¢6 thé cho dong
thai cuol cung didp ting tiéu chuan nude dung trong nong nghiép.
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28. XU LV HON HJP NUSC THAT SINH HOAT
VA NUOC THAI CONG NGHIEP

Khi thuc hién xur ly sinh héa nudc thai cong nghi¢p chung vai nude thai sinh hoat, qua
trinh lam sach on dinh va c6 hiéu suit cao hon khi xi ly rieng nude thii cong nghicp. Do
nude thai sinh hoat chira cdc nguyén t6 dinh dudng s& lam loang nudc thai san xuat. Mifc do
pha loang can thi¢t ¢6 thé xdc dinh theo cong thic :

m = }-‘\x — th (2.220)
l‘ hh ™ I‘\El

trong do:
m -ty ¢ gitra luong nudc thai sinh hoat vi nude thai san xuat:
L.s - BOD toan phan cua nudc thai san xudl. mg/l:
Ly, - BOD toan phan cua hon hop nude thai sinh hoat v nude thai san xuat, mg/l;
L - BOD toan phan cua nude thai sinh hoat, mg/l.
Qua trinh xu ly hén hop nude thai cong nghiep véi nude thai sinh hoat ¢6 thé thuc
hien theo so do nhu & hinh 2.75.

Clo (hogac O3)

: | l Déngra

Nudc thdi T > v ;
sinh hoat 1 2 3 4 R
- 5
Khéng khi
Nuoc thai |, [
cbébng nghiép 8
Ban thai
3 o 9 = [ R

Hinh 2.75. So dé kéthop xU Iy nudc thai san xudt véi nudc thai sinh hoat

1va 7. Bé diéu hda; 2 va 8. B& 1dng 5o cap; 3. B& trén nudc thai; 4. Aeroten:
5. Bé lang thi cép. 6. B& khu trang:; 9. B xU Iy bun bang yém khi tao CHa;
10. May tach (loc) nudc ra khai bun.,
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2.9. XU LY BUN CAN

Khi xu Iy nude thai s¢ tao ra nhiéu bun can, chiing can duoc giam khoi lugng dé gidm
su nhi¢m ban moi trudmg. SO lugng, thanh phan. tinh chat hoa ly cua can bun phu thuoc vao
loai nude thai ban dau va phuong phap xu ly. Nguon phat sinh ra bun can trong Xu ly nudc
thdi o cdc cong doan sau:

L. Loc qua ludi lam cho cdce chat ran ¢6 kich thude [6n bi git lai;
2. Lang tho (lang cit) d¢ tdch cdc hat ran tho (cat. gach dd...) va vang bot;
3. Lang so cap (1.1) d¢ tach can hitu co va vang bot;

4. Acroten tao ra chal ran huyeén phu - san phiam ctia qud trinh chuyén hoa chat hitu cg
cua vi sinh vat

5. Lang thwr cap (L.2) d¢ tich bun hoat tinh.

Cidc bun can trén duge chia thanh ba nhém : bun can vo co. bun can hiru co, bun can
hon hop chia cd cde chat vo co va hitu co.

Bun can duge dac trung boi ham lugng chat kho tinh theo g/l hoac %. ham luong chét
htru ¢o / hode chat tro tinh theo % khoi luong chat kho. thanh phin cdc nguyeén 1o, do nhat,
thanh phan kich thude hat...

Bun can thutng 1a hon hop huyén phi kho loce. Trd lue loc riéng cua bun can nude thai
bi¢n dong trong gidi han rat rong. Bun hoat tinh woi ¢6 trés lue loc riéng nam trong khoang
72.10" dén 7860.10" cm/g. Day [a mot chi s6 quyét dinh cho viéc lua chon phuong phép
xu ly bun.

Trong bun can. nude wr do chidm (6i 60 dén 65%. con nudc licn két nam trong khoang
30 dén 35% . trong d6 nude tu do ¢6 thé duoce tich ra khoi bun can mot cich dé dang con
nudc lien ket - am. nude lién két keo va hut nude, khé tach hon nhiéu.

D¢ xu Iy va khir doe bun can ¢6 thé sir dung cdc qud trinh cong nghé khdc nhau nhu
trinh bay trén hinh 2.76.

Qua trinh nén cht lam dac bun ¢6 the thue hién bang lang trong luc, thiét bi c6 tén la
thict bi nén dac bun (thickener). tuyén noi hoac ly tam.

Qud trinh 6n dinh bun nham phan huy phan cdc chit hitu co ¢6 thé phan huy bang con
duong sinh hoc thanh CO,. CH, va H,O, gidam van dé mai hoac loai trir sur thoi rira cuia bun
can. Qud trinh ndy cling ¢6 tde dung giam s6 lwong vi khuan gay bénh va gidm thé tich bun
can. Qud trinh on dinh bun ¢6 thé thue hi¢n bang phuong phap héa hoc, nhiét hoac sinh
hoc.



Qua trinh tich nude nham giam do am cia bun ¢an va thuong st dung phuong phap
loc chan khong. san phoi bang cdt. B chudn bi cho qud trinh nay thutng nguoi ta tién hanh
dicu hoa bun trude khi loc.

Qua trinh di¢u hoda bun nham giam trG luc loc riéng, cai thién tinh chat cua moi lien
kél nuoe (dang va cdu tric lien k€t cua nude vai bun). Thuong bun ducc xir 1y bang cdce tac
nhan dong tu nhu cdc muoi sat, nhom (FeSOy, Fey(SO4),, FeCls, Aly(SOy)4) va vor. Cac chat
dong tu nay dugce dua vao bun can ¢ dang dung dich 10%. Ciing ¢6 thé su dung cde chit
thai chita FeCla., Al(SOy)s. Trong thuc € dung FeCly cung vai vor cho hicu qua cao nhat
Ligu luang FeCly vao khodng 8%. voi vao khodng 15 dén 30% theo ran kho cua bun can.

Nhuoe diém cua phuong phdp ding tic nhan hoa hoe la chi phi cao, khd nang an mon
vit licu tang. thiét bi van hanh phic tap. thém phan luu gil¥ va thi¢t bi dinh huong.

Neuti ta cing ¢o th¢ diung cic chat keo tu thay cho cic chat dong tu nhu
polyacrylamit.

Cudi cung la cong viée xur ly va thai ba can bun. Cong vice nay ¢o th¢ duoe thue hién
hang cich xit Iy nhict: say kho sau d6 bun duge ché bi¢n thanh phan bon NPK, thicu dot dé
[ay nhi¢t hode chon ldp cdc vung trang tao mat biang xay dung cdc cong trinh mai.

l 5@y khé |— Lam phdan bon

Bun Nén dac : o
: e . . > g Chén lap fro
béng lang ¥ Tach nudc pot g
: " ; SU dung lam
Fjphc’” (composting) | =  -hat diéu hoa dat
/Y
Tigu huy _—— |
. s . ) 5 l
én dlnh) > Tach nudc
Kh trang Lam phan bén Say kho

Hinh 2.76. So dd cdac phuong an xu ly bun
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2.10. CAC VAN DE CO BAN TRONG PHAN TiCH
VA THIET KE CONG TRINH XU LY NUOC THAI

Thi¢t k¢ ¢ong trinh xu Iy nude thai la mot cong viée kho khan trong linh vuc cong
ngh¢ moi truong. O day can ¢6 nhimg kién thic 1y thuyét ciing nhu kinh nghiém thuc
trong lura chon va phan tich so do cong ngheé. Cic cong viée chinh trong thi€t k€ mot cong
trinh xu ly nudce thal bao gom:
- Xay dung so do qua trinh cong nghé xir 1y :
- Thict lap cic ticu chuan thiét ké;
- Tinh ¢an bang chat ran :
- Dung mo hinh thuy luc:
- Thi¢t k¢ tong mat bang nha mdy .

Lua chon so do cong nghe xur ly thich hop phu thuoce vao nhiéu yéu to nhu loai chit

thai. luu lvong nude thai, tinh thich hop vé kinh t€ cua phuong phap xur ly va yéu cau vé
chat luong dong that.

Ngoai vice phan tich tinh phit hop cta cdc phuong phdp xtr ly. viéc lra chon so do
cong nghe mot cich ding dan s¢ ¢on phu thudc vao cdc ycu to sau:

l. Kinh nghi¢m cua nguoi k§ su thict keé:

(]

. Sich luoe cta co quan diéu hanh vé dp dung cdc phuong phap xir ly cu thé;
. Kha nang cung cap thi¢t bi cho cdc phuong phdp xir 1y cu the;

= W

. Kha nang sir dung 101 da c¢dc phuong tién hién ¢o cta co s

N

. Chi phi xay dung ban dau:

6. Chi phi van hanh va bio dudng trong tuong lal.
Tiéu chuan thiét ké qua trinh

Khi thiét k¢ cdc phuong tién xu 1y nudce thai, can dua trén co so luong nudce thai, ham
luong cic chal gay o nhiém va mie do can lam sach theo cdc tiéu chudn dong thai. bao
gom nong do BOD (hoac COD), SS, pH va vi khuan fecal coliform.

Cic ticu chuan thiét ké can ddp tng cdc yéu cdu sau:

Tt lwong thiet ke

Kich thuoce cua thiét bi duoce tinh theo luong nude thai trung binh ngay thuong trong
tan. vio thiti gian ¢6 luong nude thai lon nhit. Can cha y luu lugng thiét k€ phai ke dén ca
lwong nude tham qua va lugng nude mua (Ao voi he thong cong hdn hap) dé hé thong xir 1y
¢o the lam viée duoe ¢i khi ¢6 lwu luong 16n nhat. Trong trudmg hop thicu so licu ¢ the lay
lwu luong cta he thong thodt ¢t roi tang 1én 25% lam so liéu thiét k€ (Hammer. M.J.,
1977). Tar luong thiét k¢ theo cde chat hiru co cha nhd may xu ly duge tinh theo
keBODs/ngay.
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thong tin vé thé tich bun can dé chudn bi phuong tién chia tam thoi, mat khdac né gidp cho
viée xac dinh chinh xdc kich thude 6ng va bom bun.

cat soi Bién cua nha mday xu ly
4
clo héa
Q Lang BOD /Léng BOD [ XUly | BoD BOD
cat SS 1 SS4 7| chp 2 SS >

BOD|, | Q, BOD
S |1 ! . coliform $S. pH
VSS |1 : QTS coliform

' QrTs

|

I \ Phan nuéc trong Lam dac

. bun bang

: Q.55 léng

I

|

| QTS

I

\

g, e e s Loc chén

khéng
QTS S

I v

Hoa chat dieéu hda bun  Bun loc

Hinh 2.77. So do dién hinh cua hé théng xu ly thi cép nudc thai

Mo hinh thuy luc

Sau khi da chon duge so do cong nghé va kich thude cta cdc thiét bi xr ly cung cdc
chi tiét phu tro, can xdc dinh mo hinh thuy luc cho ¢i dieu kién Quy va Qpayx. Vice xdc dinh
mo hinh thuy luc nham cdc muc dich sau :
- Pam bdo du gradient thuy luc dé nudc thai ¢o thé chay qua cac phuong tien xur 1y.
- Biét trd luc dé diit bom thich hop.
- Pam bao cac cong trinh xu Iy khong bi ngap trong giai doan ¢6 luu luong 16n nhat.

Hinh 2.78 cho vi du vé mo hinh thuy luc cia mot nha mdy xur Iy nude thai.
Mt bang tong the

B6 tri hop 1y cac cong trinh xir ly dé dat muc tieu xir 1y. Tong mat bang bao gom ca
cong trinh chinh lan cac cong trinh phu tro khic.
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3. Thi€t k¢ he thong chén rdc loai thanh ding dé loc nude thai chdy vao hé théng xir ly
cong hinh tron ¢6 duong kinh D = 1,25 m, h¢ s6 do nham n bang 0,013, va goc nghiéng s
bang 0,00064. Biet Q.. = 4Qrg va khe hd gitta cdc thanh chan chon bang 25 mm.

4. Tinh chiéu sdu va van t6¢c dong chay trude, sau va qua tam chan loai thanh, tré luc khi
sach va khi bi tac 50%. Biét rang:

- Cong ¢6 duong kinh 91 ¢m dan nudc thai vao khoang chan ric;

- Vén toc thiét k¢ khi luu lugng cuc dai v = 1 m/s;

- Luu luong thi¢t k& cuc dai 0,43 m'/s;

- Tong so thanh chan 47 cai;

- Chiéu rong thanh chan bang 6,4 mm;

- Khoang cdch gitra cdc thanh bang 25 mm;

- Ddy khoang dat thanh chan phang ngang v thap hon vom day c¢ong 7,6 cm.

5. Thiét k& bé liang cdt theo cdc sO liéu sau:

- Lwu luong nudc thai 0.5 m'/s;
- Thoi gian luu cua bé lang cdt ¢6 suc khi bang 4 phuit;
- Ty I¢ chiéu dai / chiéu rong bang 5/ 1 va chiéu sau bang 3 m;
- Toc do suc khi 12 1/s.m chiéu dai bé;
- Luong can cat 30 m/10° m”.
6. Thi¢t k¢ bé lang cdt ¢6 suc khi lam viéc & dieu kién sau:
- Lau luong trung binh cia nudce thai 16 000 m"/ngfty:
- Luu lvong cuc dai 40 000 m’/ngay:;
- Hiéu suat mdy thoi khi 60%:;
- Hi¢u suat dong co 90%;
- Gid dién 500 dong /KW.h
Xic dinh ;
a. Luong khong khi can thiét va dp sudt tai cira 6ng xa ctia mdy thoi khi;
b. Nang luong can thiét;
¢. Chi phi vé nang luong hang thang.
7. Thict k€ thiét bi tuyén ndi lam viéc khong ¢6 an hoan va ¢6 wan hoan dé 1am dac ban
hoat tinh ¢6 nong do 0.3% lén 4%. Ham luong chat ran trong hon hop 1ong - ran bang 3000
mg/l. H¢ thong sé lam viéc ¢ diéu kién nhu sau:
- Ty 50 Gg/Gy 101 uu 1a 0,008 ml/mg;

- Nhiét do nuge 20" C;
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- Do hoan tan khong khi 18.7 ml/l:

- Chi s0 dp k¢ ctuia he thong ¢ tuan hoan 275 kP
- D0 bao hoa 0.5;

- Tai1 trong bé mat bang 8 l/mz.phm:

- < A .
- Luu lvong bun bang 400 m /ngay.

8. Xic dinh nhu cau nang lugng 1y thuyét va dién tich can thict cua cinh Khuay dé dat
eradient van 1o¢ S0 "' trong mot bé khuay tron co thé tich V = 3000 m'. Gia thiét, nhiéet do
cia nude 1a 15"C. hé s6 ma sdt cia canh khuay hinh chit nhat la 1.8, van t6c dinh cdnh
khudy v, = 0,6 m/s va van 10¢ tuong doi cha canh Khudy trong chat long bang 0.75v,,.

9. Neudi ta tién hanh qua trinh keo tu trong mot hé théng gidn doan va dat duoc hi¢u suat
khur hat ran huyen phu 99% bang khudy tron ¢ gradient véan toc 20 g, Hay xdc dinh:
a. Tich so My
b. Thai gian luu can thict d¢ dat cang do lam sach nhu irén trong cdce trudng hop sau :
- khi he thong gom mot thing duoc khudy tron hoan toan:

- khi h¢ thong gom ba thung ¢o thé tich bang nhau noi tiép nhau va duge khudy tron
hoan toan.

10. Mot he thong thi¢t bi keo tu gom mot bé khudy tron ¢6 th¢ tich bang 5.7 m', mot bé keo
t ¢6 chicu rong 4.6 m, chicu dai 21 m, chiéu sau mic nudc trong bé 2.5 m vi mot bé lang
hinh vuong ¢6 canh bang 23 m. chiéu sau muc chat long 3.6 m. Hay tinh cdc thong s quan
trong trong thi¢t K€ cdc thict bi nay can cit vao lwu luong nude thai bang 11400 m ‘/ngay.

11. Hai bé lang cap 1 ¢6 duong kinh bang 26 m va chiéu sau mic nude trong be 2.1 m. ¢)
ranh thu gom nudc trong nguoi ta lap vich chay tran loai don theo chu vi bé. Tinh 16¢ do
chiy tran. thoi gian luu va tai trong thay luc cia vach tran khi luu luong dong vao cua nude
thai bang 26000 m ‘/ngay.

12. Thiét ké mot bé lang thit cap dé lam trong mot dong vao ¢é ham luong chat ran lo lung

4 . & < - Y= 3 3 -
bang 2510 mg/l va luu lugng Q bang 1.2 triéu galon/ngay (1 galon = 3,7854.10 ' m’). Ham
lwrong chat ran lo ling ¢an dat trong dong bun ra o day bé 1a 10900 mg/l.

a. Tinh dicn tich ¢an thiél cha bé lang biét két qua thi nghiém lang cua bun ¢ bé dé nhu sau:

t, phat 0 1 2 3 5 8 12 16 20 25

Chieu cao phén | 1000 | 850 | 725 | 600 | 450 | 350 | 280 | 240 | 220 | 210
cach lop lang. mi

vaH, = L12ft (1 ft =0,3048 m).

b. Tinh dicn tich 161 thiéu ¢an thiét cua be lang dac bun.
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13. Xic dinh the tich 1y thuyét va thiét ke thé tich chat trao doi (resin) dé xir 1y nudce thai co
chita nito - NO.. Bict -
- Luu luong nudce thar 1000 m‘/nga‘ly:
- Nong do nito - NO; trong nudc thai 20 mg/l:
- Nguoi ta sir dung chat trao déi anion dé khir ion NOy bang trao doi ion:
- Nang sudt trao doi cta chat trao déi 1a 50 kg tvong duong CaCOy/m'";
- Gia thict he so 1o ri bang 1.3.
14. Tinh luong chat trao doi ion, luong dung dich 10% NaOH va 10% H>S0, da sir dung
trong mot tuan d¢ xu ly nude thai tir xuong ma Kim loai. Bict:
- Liru luong nudce thai 114 111",fng£1y:
- Nudc thai chita Ni°* = 25 mg/l, Zn** = 20 mg/l, Cd*" = 35 mg/l. CrO,” = 150 mg/l.

Neuoi ta str dung ca cationit va anionit dé xur ly nude thai trén. Nang sudt trao déi cla
cationit = 2650 mdl/l chat trao déi va cta anionit = 1240 mdl/l chat trao doi.
1S. Thict k¢ mot thict bi tham thau nguoc d¢ san xuat murde uong con chia ham luong muoi
tan bang 500 mg/l tir nude ¢6 chita 3000 mg/l muoi hoa tan vdi nang suat 1000 m'/24 h.
Mang bdn thim ¢6 do thim qua bang 2.5.10" g/em’/s/atm va kha nang thai bo NaCl bing
0.95 ¢ dp suat 45 aim.
16. Neuon ta dung he thong hoat héa bun dé xir Iy nude thai ciia mot nha may thue pham c6
lru lrong Q bang 2000 m ‘fngixy. Ham luong BODs bang 300 mg/l va hau hét & dang hoa
tan. Tinh the¢ tich cta b¢ hoat hda, thai gian suc khi, luong bun wan hoan, luong bun thai, ty
s0 I/M va nhu cau oxy. Hay sir dung cde div li¢u sau d¢ tinh:
- BODs = 0.7BOD: BOD g ry = 30 mg/I; TSS dong ra = 30 mg/l;
- 712% lugng chit ran sinh hoc la ¢6 thé phan huy biang con duomg sinh hoc; | ¢ chat ran
phan huy sinh hoc = 1,42 ¢ BOD,;
- Ham luong MLVSS duoce duy tri = 2800 mg/l; MLVSS/MLSS = .68
- Bun wan hoan ¢6 12.000 mg/l TSS:
- Thoi gian luu cua (¢ bao dwa trén lwong chat ran trong bé thong khi t. = 10 ngay;
- He s0 nang sudt (cuoi giai doan sinh truong logarit) Y = 0.55;
- H¢ s6 phan rd noi sinh Ky = 0,04 ngay:;
- Nong do co chat tai 1/2 t6c¢ do sinh truang cuc dai K = 95 mg/I:
- Toc do s dung co chat/don vi khai lugng vi sinh vatk =4 1/ngay.
17. Thict k¢ mot he thong hoat hoa bun dé xur ly mot loai nude thai bict rang:
- Luu luong nude thai 25 000 m'/ngay:

- Ham luong BODs cua nude thai 140 mg/l:



- Tai luong theo BODs bang 1,0 kg/m' bé thong khi.ngay;
- Hi¢u suat khu BODs bang 90% .
18. Thict k&€ mot bé loc sinh hoc dé xir Iy nude thai tr bé lang so cdp ¢6 luu luong 500

m /nga} va ham luong BODs bang 150 mg/l. Téi luong tinh theo BODs cia bé loc bang 0,5
kg/m’.ngay. Tinh dién tich va chiéu séu cna bé, ty so tuan hoan. Biét:

- Tong BODs ¢ dong ra 1a 20 mg/l: téng SS & dong ra 1a 20 mg/l;

- TSS trong dong ra ¢6 60% c6 thé phan huy bang sinh hoc va bing 1.42 BOD, va
BODs/BOD, 1a 0.68;

- Li/l, 12 107 trong d6 Ly, 1a ham luong BODs hoa tan & do sau D m tinh theo mg/l; L, Ia
ham luong BOD hoa tan sau khi tron 1an véi nude tuan hoan dua vao bé loc, mg/l; K - t6c
do khur BOD (K - 0,49 1/m);

Hicu suat khir cua bé loc biang 68%.

19. Thiet k¢ mot ho hicu - yém khi d¢ xtr ly mot nguon nude thai ¢6 luu luong bang 3 800
m !ngd) Do ho nay nim gan khu vue dan cu nén mot so thiét bi thong khi bé mat da duge

sir dung d¢ duy tri ham luong oxy c¢an thiét & I6p nudc trén mat cua ho. Gia thiét ho lam
viéc ¢ diéu kién nhu sau:

- Ham luong SS ¢ dong vao 200 mg/l;

- Ham lugng BODs & dong vao 200 mg/l;

- Nhi¢t do nude vé mia he 25°C; nhiét do nude ve mua dong 15°C;

- Téng hang s8 tde do phan hiy bac 1 cua BOD & 20C bang 0.25 1/ngay:
- Hé s nhict do 1.06; chiéu sau ho duoc chon 1,2 m:

- Tong hi¢u suat khit BODs bing 80%.



Chuong 3
XU LY NUGC THAI
CUA MOT SO NGANH CONG NGHIEP

3.1. SUDUNG NUGC TRONG SAN XUAT VA NUGC THAI CONG NGHIEP
(1,2, 3,4, 6, 8)

Nude su dung trong cong nghiép cho nhiéu muc dich khac nhau: nuée tham gia truc
ti€p hay gidn tiép vao qud trinh san xuat chinh goi 1a nude k¥ thuat, nude phuc vu sinh hoat
cho con nguoi lam viée trong xi nghiép va nude du phong hoa hoan, su ¢6. Phan loai theo
muc dich str dung nudc trong cdc co s cong nghiép duoc thé hién trén hinh 3.1.

Nudc
\ y ¥
Nudc sinh hoat o  Nudc ky thuat [ P Nudc du phong
X A A
Nudc nang luong P/ Nudc lam ngudi ¥ Nuéc céng nghé
[+—— +
A 4 l 4 A 4
Nudc bd Nudc tudn Nuéc Iam méi . Nudc tham gia truc
sung hodan trudng Nudc rua tiép véo qua trinh sén
xudt

Hinh 3.1. Phan loai nuéc theo muc dich su dung



Nudc sinh hoat trong cdc khu cong nghiép thuong phu thuoe vao so luong cong nhan
va sO ca san xudl, bao gom nude phuc vu cho bita an ca va vé sinh trong thai gian lam viéc
cua cong nhan,

Tuy theo mue do va dicu kién san xuat cua ting xi nghi¢p ma mitc nudce thai sinh hoat
cua cong nhan rat khdc nhau. Luong nudce thai sinh hoat cia 1 cong nhan lam viéc trong |
ca (8 g1ty tr 50 den 150 lit/ca/mgudi. Trung binh nudce thai sinh hoat & cdc xi nghiép Viét
Nam hi¢n nay vao khoang 100 lit/ca/ngudni.

Nude du phong la luong nuée du trir dung khi ¢é su ¢6 nhu hoa hoan. mat nude.v.v...
bay la lugng nude khong sir dung thuong xuyén nén chi ¢é dong thai khi ¢6 sur ¢o.

Phan nude chu yeu duoc sir dung cho san xudt 1a nude tham gia true tiép hay gidn uép
vao cic cong doan san xuat. Nude tham gia gidn tiép nhu nuée dung dé 1am ngudi & cdc
thi¢t bi trao doi nhiét gidn tiép.

Nu6e tham gia trire ti¢p nhu nude dung lam dung moi, lam chat long hoa tan hay nhu
mot tdc nhan hoa hoc. nude dé san xudt hoi ... Ngoai ra nude con duoc st dung vao cac qud
trinh lam sach sian pham. lam sach thiét bi va khu vuc lam viéc.

Trong qua trinh san xuat ¢é thé mot phan nude nam lai trong san pham. mot phan bay
hoi. Phan con lai thai ra tr cac cong doan san xudt duge goi 1a nude thai cong nghi¢p. Tuy
theo ting loai hinh cong nghiép ma lugng nudce thii ¢6 thé nhod hon hay xap xi luong nude
cap. Thong thuong, lugng nudce thai ¢6 the vao khoang 70 dén 95% luong nude cap.

Nude thuong duge dung de lam nguoi cdce san pham ¢ dang 1dng va khi trong cdc thiét
bi trao doi nhict. Trong truong hgp nay nuée khong tiép xic vdi dong nguyen liéu nén
khong bi nhi¢m ban ma chi bi lam néng 1én. Trong mot s6 nganh cong nghiép nhu cong
nghi¢p nhua. cong nghicp cin luyen thép. nuée phuc vu cho lam madt chiém khoing 65 dén
80% 1ong luong nude sir dung.

Nude nang lugng 1a nude dung tao ra hoi va dun néng thiét bi, tron san pham....

Nuoce cong ngh¢ can ¢6 chat lugng cao hon so véi nude dung lam nguoi. Chat luong
nuoc dung trong san xudt duge thiét lap cho timg trudmg hop cu thé thy thude vao muc
dich, ycu cau cua qud trinh cong ngh¢, ¢6 tinh t6i thanh phan cta nguyén li¢u, loai thiét bi
su dung va nhimg tinh chat dac bi¢t cia san pham. Mot s6 yéu cau chinh d6i véi nudce dung
trong mot s6 nganh cong nghiép ¢ thé tham khao bang 1.14 (Chuong 1).

bé ddnh gid nhu cau cap nude va luong nude thii cla ting nganh cong nghiép, ngudi
ta thuong sir dung khdi niem dinh mife nuée cap va dinh mac nude thai ;

binh mic nudc cap la lugng nude cap tinh cho 1 don vi san pham:

Binh muire nude thii 1a lwong nude thai tinh cho 1 don vi sin pham. don vi la lit
. . o L - " o
nuoc/kg san pham hay m /tan san pham.
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Bang 3.1 cho mot s6 thi du vé nhu cau nudce cap va luong nudc thii tinh cho ;1 don Vi

san pham cia mot s6 nganh

cong nghiép.

Bang 3.1. Nhu cau nudc cdp va luong nudc thai cla mot s6 ngdnh céng nghiép

Don vj Nhu céu nuéc cép, | Lugng nuéc thai,
Logi hinh céng nghiép sé&n ph&m m3 e
Céng nghiép bia 1 m® bia 24 20
Cong nghiép ché bién thuc | t@n khoai tay 20 15
phdm
San xuat dudng ta mia 1 tan dusng 1.7-24 1.7-2.4
Céng nghiép ché bién sua 1 m?sta 5-6 5-6
Céng nghiép ché bién bét ca 1 tan ca 50 30
Khai théc than 1 tan than 10 10

Cich 10t nhat dé giam luong nuée can cap la xay dung hé thong cap nudc wan hoan
khep kin. Hinh 3.2 trinh bay cdac phuong dn tao thanh chu trinh khep kin trong ¢dp nude ¢o

tuan hoan.

San xudt |

San xuat

Lam sach
v
Lam ngudi | Tram bom Tram bom
I Nudc I
Nuéc bd sung
Q) bé sung b)
SAN xuart |
Lam sach
* Trom o -« Hinh 3.2. Cac so do tuan hoan nudc
< a. K&t hop vai lam ngudi; b. Két hop vai lam sach
: Y = NUS nudc thdi; c¢. Két hop vai lam ngudi va lam sach
Larmn AEUO 2 © nudc thai
c) bd sung




Vice dp dung cdp nude wan hoan cho phép giam nhu cau cép nude sach xudng 10 dén

50 Tan. Vi du d€ san xuat 1 tan cao su trong nghé san xual Khong ¢o an hoan nudc cén téi
3 o ’r = % ' o ~ - . S
2100 m" nude mai. nhung trong cong nghé s dung tan hoan nudce chi ¢an 165 m'.

Hiéu qua str dung nude trong san xual duge ddanh gid bang cic chi s6 sau:

Phan tram nudce tuin hoan Py,
th .
Po = =~ .. 100% 3.1
1 th < Qm
Hé so sir dung nude K,
Ko= —~ —=I (3.2)
Q,

Do boi sir dung nude n

QI + Qm & in =i (; q)
n = y
Qm + in

Nhu cau nude khong thu hoi va ton that nude trong san xuat K, :

K, = Qm—Ql . 100 (3.4)
th + Qm
trong do:
oo s ; :
Qu - lugng nudce tuan hoan, m /h;
2 o i 55 G k!
Qu - Irong nude lay tir nguén cap nudc, m /h;
- < p. T 3
Qi - luong nude do nha mdy thai di, m /h;
- “ F iE 3
Qn - Irong nudce tr nguyén liéu, m /h.

Nude tan hoan can théa man yéu cau nhat dinh vé chat luong theo céc thong so: do
cimg cacbonat, pH. ham luong chit ran lo limg va cdc nguyén t6 dinh dudng, COD.... la
nlitng yéu (6 on dinh nhiét va cudmg do phét trién 16p phu sinh hoc trong hé thong twan
hoan.

Nudc tuan hoan chi ycu la nude sir dung trong cdc thiét bi trao ddi nhiét dé 14y nhiet,

. - . N P ., - o - ~r e« s P T .
vi vay thuong duge lam nong nhicu Jan t6i 40 dén 45 °C va lam ngudi bang thong gi6 trong
cdc thdp lam nguoi hay cdc bé phun mua. Nhu vay, luong nude mdt mat I6n nhat 1a do su
cuon theo cha ¢dc nude phun va su bay hai.

D¢ ngan chan su an mon va s phdt trién sinh hoc, nguoi ta thuong thai mot phin
nude tan hoan va bo sung nude mdéi hay nude thai di duoc lam sach vao hé¢ thong.

Khi nudie chuyén dong, trén be mat cac ong trao ddi nhigt cha thiél b1 truyén nhiét
duoc phu mot 1Gp CaCOx tao thanh theo phan vmg :

Ca” +2HCO, = CaCO: + CO, + H,0 (3.5)

238



Bo hoa tan cua CaCO, giam khi nhiét do cta nuée tang. Toc do phu can CaCO, v

a cac

e . - < 2 " = e . s e i . 2
muoi khiac khong duge vuot qud 0.25 g/m”.h. Nhu vay yeéu cau chu yéu doi vai nude bo
sung vao he thong tuan hoan nudce 1a gidi han do cimg cacbonat, do cing sunfat va ham

lrong chat ran lo ling.

Khi nuée chira cic mudi cta kim loai kiem va magic hoa tan sé gdy ra an mon vat liéu

cua hé thong trao doi nhiét va su an mon tang khi nhiét do tang. Trong truomg hop khong
. a7 ~ 5 - o o “ 5 " - i
¢6 chat ham. ham luong mudi trong hé thong twin hoan khong dugc vuot qua 2 kg/m .

D¢ ngan chan su phat trién 16p phu sinh hoc trong cdc thiét bt va cong trinh tuan hoan
nudc, can gidi han ham luong cdc chat hitu co va cdc hop chat cha cic nguyén 16 dinh
dudng (N, P) trong nudc tuan hoan. Toc do tao 1Gp phi sinh hoc trong cic thict bi trao doi
nhiét khong duoce vuot qui 0,07 g/m’.h va 16¢ do tang do day cua né khong duge vuot qui

0,05 mm/thing.

Yéu ciu chat luong nude trong h¢ théng tuan hoan véi lam ngudi duge trinh bay trong

bang 3.2.

Bang 3.2. Yéu cau chat luong nudc trong hé théng cap nudc tuan hodan

va lam ngudi (3)

Cac théng s6

Pinh mic cho cac nganh céng nghiép

San xudt nito San xudt clo Hoéa dau
Nhiét do, °C 28 - 30 25-30 toi 28
P& cuing. dig/m®
- téng 15-25 55 téi 15
- cacbonat 15-25 3 16i 2.5
Dé kiem, dgl/m” 5 2E 35-4
18ng ham luong mudi, g/m”’ 1200 800 - 1200
COD, g Oz/m” - 70
Ham luong, g/m’
- hat ran lo Iing 20- 30 10-20 toi 30
- dau md va cac chat tao thanh nhua 0.3 0
- chat hoat déng bé mat 0 0
- ClI 16i 350 150 - 300 350
- 504° 500 350 - 500 500
- PO, 6 15-9
- nito - NH; 2-4 012-24
- kim legi ndng - 0 05
- oxy hoa tan, tinh bang O, 6-8
- clo du tai 1.0
pH 65-85 655-85 7-85
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Lugng nuoc can thiet bo sung duogc tinh tr phuong trinh can bang vat liéu cia hé

thong tuan hoarn :

Qe = Q1+ Qr +Qx+ Q4 + Qs

trong do

(3.6)

Q; - lvong nude 16n that do bi cudn trong cédc thdp thong gid;
Q> - luong nudce thai tir he thong tuan hoan:
Q: - ton that cung can trong loc;
Qs - luong nudce 16n that trong san Xuat:

Qs - luong nude bay hoi trong thap thong gio:
Q. - luu luong nude bo sung dé bu cdc ton that trong hé thong.

Muc nude 1on that trung binh do bay hoi bang khoang 2,.5%: t6n that & dang giot do
216 cudn theo trong thap thong gid bang 0.3 dén 0,5%:; mic thai bang 6 dén 10% va trung
binh bang 8%. 1ong cdc 16n that con lai ldy bang 1% t6ng thé tich nudce tuan hoan.

Cdc chi ticu ve chat luong nude bo sung cho hé thong wian hoan ¢é cho trong bang 3.3.

Bang 3.3. Yéu cau chat lugng nudc boé sung cho hé théng trao ddi nhiét cap nudc
tuan hodan trong céong nghiép hoa chat (3)

Nudc Nudc ba sung
Cac théng s6 tudn KNIamvigc oo hdi8% | Khilam viec khang thé

hoan ong NUAC (hé théng khép kin)

D6 cung. dig/m”

- cacbonat 2.5 2 09

-vinh clu 5 4 19

Téng ham luong mudi, g/m”> 120 900 445

COD. g O,/m’ 70 55 26

Ham luong, g/m’

-Cl 300 237 112

-804° 350 - 500 277 - 395 119 - 187

- photpho va nito (1éng) 3 2.4 1.1

- hat rdn lo lung 30 23,6 11.2

- d&u md va cac chat tao 0.3 0.25 0.10

thanh nhua

Luong nude téu 1on va luong nude thai cua mot sO6 nganh cong nghiép duoc gidi thiéu

trong bang 3.4.
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Bang 3.4. Luong nudc tiéu t6n va thé tich nudc thai riéng frong mot s6 nganh
coéng nghiép (finh bang m®*/tan san phdm) (3)

trén 1 tan déau mo)

o . Nudce fudn hodn Nudc Phan khéng
Logi san pham vaduwgesiidung | méitr | T8NG | thu hai va tén Nudc
iéntuc naudn thét nuéc thai

Phé&n phiuc hop 47 5 52 21 29
Phéan nito 57.3 4.3 616 34 0.9
Cac loai héa chéat bdio vé 290 2 292 125 0.75
thuc vat
Séda:
- nung 120 5 125 3 152
- kiem héa (phuong phép 122 1.5 1235 15 0
voI)
Axit sunfuric 72 5 77 2 3
Sai téng hop 2300 290 2590 %5 195
Cac nhua polycachonat 1028 5 1078 37 11
va polyformandehit
San xudt héa dau (tinh 51 1.4 52.4 1] 0.3

S6 luvong va thanh phan cia nuée thar s¢ phu thuoc vio loai hinh san xual. Nguyén

nhan cua su khdc nhau do la:

- Cong ngh¢ san xuat khdc nhau, tr cic cong doan ché bien gia cong nguyen liéu dén cic
cong doan hoan thién san pham.

- Tinh chat nguy¢n licu dau va san pham khdc nhau, diéu nay dan dén su khdc nhau ve cic
chat gay 0 nhi¢m nude thai cia cdc loai hinh cong nghiep.

- Phuong thie hoat dong cta timg co s& cong nghiép nhu lam viée theo chu ky hay so ca

lam vice trong ngay.

- Gid thanh nude cap va gid thanh xr Iy nuée ¢ dia phuong. Nhitg noi gid thanh nude cao

doi hoi su dung nudce tict kiem va dan dén luong nude thai giam.

C6 nhi¢u cich phan loai nude thai cong nghiép:

a. Phan loai theo loai hinh cong nghiép nhu :

- Nudc thai cong nghicp phan bon.

- Nudc thai cua cong nghi¢p ché bien thue pham
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- Nude thai cua cong nghiép luyén kim. ...

b. Phan loai theo cdc chat gay 6 nhiém chinh:

- Nudce thai cong nghiép chita cdc chit vo co.

- Nudc thai cong nghiép chira cac chat hitu co.

- Nudce thai cong nghi¢p chira kim loai nang, v.v...

¢. Phan loai theo su anh huong t6i kha nang tr lam sach cua nguon ti€p nhan, ¢6 thé theo
cac bac:

- Nudc thai gdy 6 nhiém manh nhu nude thai chita phenol, dau md. hac in. kim loai nang.
Nude thai cia cdc nganh cong nghiép nhu cong nghiép gidy, cong nghiép dét. nude thai cha
cdc 1o mo, vov...

- Nudce thai 0 nhiém vira nhu nude thdi cua cdc nha mdy xi mang. nudc thai nganh khai thic
mo, nudce thai cua cac nha may ché bién rau. hoa qua.

- Nudc thdi it 0 nhiém nhu nude thai trung tinh, nude thai cé du dicu kién cho xir ly co hoc
va sinh hoc, it gdy anh huong t6i ham luong oxy hoa tan trong nguon nudc.

Ddc tinh nudc thai cong nghiép

Do nuoce duoe sir dung vao nhiéu muc dich khac nhau trong qua trinh san xuat nhu
lam nguoi san pham. lam mat mdy, van chuyén nguyén licu, lam dung moi. cdc qua trinh
g1at, lam sach khi, v.v... nén nudce thai cong nghiép bi 6 nhiém bai nguyén liéu roi vii, cdc
héa chat tham gia san xuat. Nudc thdi cong nghiép ¢6 thé chira cde chal tan, cdc chat khong
tan, cdc chat vo co. hoac cdc chat hiru co. Nude thai cong nghiép ¢ thé mang tinh kiem
hoac axit. khong mau hodc ¢6 mau va ¢6 thé chia dau md cing nhu cdc chat doc.

Cdc thong so dac trung cho nude thai cong nghiép bao gom nhiét do, mui vi. mau sic,
do duc: cdce chat 0 nhiém khong tan nhu cic chat ¢6 kha nang lang dugc, chat ran lo limg va
cdc chat noi nhu dau, ma; cdce chat tan nhu cdc muoi vo co, ciac hop chét hiu co tan lrong
nudc, axit, Kiem. €6 nhimg loai muéi tan nhu muéi sunphat. mudi clorua khong cé kha
nang phan huy sinh hoc.

- Cdc chat hiru co: dac trung bai cac thong s6 BOD va COD.

- Téng cacbon hitu ca TOC: tong cdac hop chat hitu co ¢6 chira cacbon.

- Cacbon htru co hoa tan DOC.

- Cdc doc 10: nude thai chira cde kim loai nang nhu thuy ngan. dong. cadmi.

Dic tinh nude thai duge xde dinh qua do dac, lay mau phan tich. Pac tinh nude thai
cho phép dinh gid mic do 6 nhiém cta nude thai va 1a nhing thong so can thiét dé lua
chon phuong phip xtr 1y va thiét ké tinh todn cdc thiét bi xur ly.

Bang 3.5 cung cdp cdc so liéu dinh mirc va dac tinh nude thai cua mot s6 nganh cong
nghiep.

247






So dan tuong duong

Nudc thai cong nghiép cta cdc xi nghiép cé muic do gay o nhiém boi cde chat hitu co
khic nhau. Trong nhicu co s¢ cong nghiép. mic doé gay 6 nhiém nudc thai bdi cdc chat hiu
co gdp nhieu lan nude thai sinh hoat. BE dé dang so sanh va danh gida mic do gay 6 nhiém
boi cdc chat htu ¢o cua nude thai cong nghiép voi nude thai sinh hoat, nguoi ta thudng
dung khai niém so dan wrong duong (SDTD).

SDTD Ia dai luong chi ra s6 dan ¢6 tdi luong 6 nhiém BODs trong nudc thai sinh hoat
(bao gom tam. v¢ sinh. phuc vu nau nudng. ...) twong duong vai i luong 6 nhiém BOD;
cua co sG cong nghi¢p do gay nén. Nhu vay s6 dan twong duong ¢6 thé tinh nhu sau:

Buon, (3.7)

BL)D‘WSHJ

SDTD =

[SDTD] = nguoi
Bgon, - tii luong BODs cta co s cong nghiép, ¢6 thé tinh ( Beop. ):

Byop, = BOD;.Q
BOD;s - nhu cau oxy sinh héa, g/l;
Q - luu luong thai cta co s cong nghiép, I/ngay:

Bgon, - i luong 6 nhiém BODs, tinh bing g/ngay:

BODs gy, - tai lrong 6 nhém BOD;s do sinh hoat cia 1 nguoi dan trong 1 ngay,
thuong lay BODsgy, = 60 g/lngudi. 1 ngay.

T'hi du - Mot co so sin xudt bia, hang ngay san xuat khoang 2000 lit/bia. Nude thai
cla co s¢ ndy ¢o tdi luong Bpops = 30 kg/ngay. Nhu vay sO dan tuong duong ctua co s@
nay la:

30.000
SDTD = —~— =500 (nguoi
SD 50 00 (nguoi)

Dieu nay chi ra rang co s¢ do ¢6 muc do gay o nhiém boi cde chat hitu co tuong
duong val khu dan cu gom 500 ngudi.

SDTD c¢o y nghia lon trong cong tdc lap ké hoach, thi¢t k¢ h¢ thong xur ly nude thai do
thi (bao gom nudce thdi sinh hoat, nude thai cong nghiép) va dac biét d6i vai nhimg noi cic
¢ s cong nghicp con nam lan trong khu dan cu.

Tai luong O nhiém tinh binh quan 1 ngudi dan nhu sau :

BODs = 60 g/1 nguoi.1 ngay;,
COD = 120 g/1 nguoi.l ngay;
TS =70 g/1 nguii.l ngdy;
Nito= 11 g/l nguoi.l ngay:
Photpho = 25 g/1 nguoi.l ngay.
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Bang 3.6. S6 dan tuong duong cua moét sé nganh céng nghiép

Nganh céng nghiép DPon vi tinh $6 dan tuong duong

Ché bién sta khdng san xudt pho mat 1000 fit saa 25-70
Ché bién sua cd san xudt pho mat 1000 lit sta 45 - 230
Co s6 giét mé 1 conbod = 2.5 con lon 20 - 200

1 té@n thit 130 - 400
San xudat bia 1000 lit bia 150 - 350
Thudc da 1 tén da 1000 - 3500
San xudt men 1 t&n men 5000 - 7000
San xudat tinh bot 1 tan bét ngd, bdt my 500 - Q00
Nhudm vai thudc nhudm luu huynh 1 t&n hang 2000 - 3000
san xudat bot gidy bédng phuong phdp | 1 tén bot 3500 - 5500
sunfit

3.2. PHUONG PHAP TIEP CAN GIAI QUYET VAN DE NUOC THAI
CONG NGHIEP

Hudng chinh dé gidm luong nudce thai va su o nhieém doi véi cde nguon nude la thict
lap cic hé thong khép kin trong quan 1y nude. O day he thong khép kin can hicu dé la he
thong cho mot nha mady hay cho cd khu vue. Cé nhur vay mdi dam bio viée sir dung hop 1y
nudc trong cac qud trinh cong nghé, thu hoi 161 mute 161 da cac phan ur ¢6 gia tri trong nude
thai, giam chi phi dau tr xay dung va van hanh, cai thién di¢u kién v¢ sinh va tranh su o
nhiém maoi truome.

Mot hudng tich cuc khdc dé giam luong nudce thai va 6 nhiém moi trudmg nuée la thic
lap san xuat khong nude thai vai cde noi dung chinh sau:

1. Ch& bién lién hop nguyeén liéu va vat liéu ban dau.

2. Thiét lap cdc qud trinh cong nghé mai dé san xudl va ché bién cic san pham khong ¢6 su
tham gia cua nudc.

3. Giam luong nude thai va miae 6 nhiém bang hoan thién cic qua trinh « g nghe va thict
bi. su dung nguyén liéu khong ¢ nude.

4. Ung dung cdic mdy lam sach bang khong khi.

S. Lam sach 10an di¢én nude thai cua cdc co s¢ cong nghiép ciing nhu nude thai sinh hoat ¢
cac tram XU 1y cuc bo hay cia thanh pho dé thu duoc nude co thé st dung trong cic qua
trinh cong ngh¢é va trong cdc hé théng cap nude twan hoan.



Ung dung cdc phuong phdp va thiét bi tién tién dé lam sach nudc thai.
7. Str dung tat ca nude thai sau khi da lam sach va lam ngudi trong cdc qua trinh cong nghé
trong cac hé thong tuan hoan nudc.
8. Duy tri thanh phan mudi ¢6 dinh cua nude trong hé thong cap nudce tuan hoan bang cach
lay ra mot phiin nude véi muc dich loai mudi mot phan hay hoan toan phan nudc do va tuin
hoan nudc khong ¢6 muoi vao hé thong cap nudc tuan hoan.

Phuong phdp ticp can dé phong ngira, giam luong nudce thai va cdc chat gay 6 nhiém.
nudc 1a phuong phdp tich cuc va mang tinh chu dong. Phuong phdp nay di vao ban chat cua
qud trinh cong nghé, kiém tra quéd trinh san xudt, nguon nguyén liéu, tim nguyén nhén,
nguon phdt sinh ra nude thai, tir dé ¢ cdc bién phdp gidi quyét tan goc nhu thay doi cong
nghé. tuan hoan sir dung lai nudc, tai stir dung lai cdc chat gay 6 nhiém nudc, phan luong
cdc dong thai gay 6 nhiém va khi can thiét xu ly cuc bo cdc dong nay voi mot luong nho.

Phuong phdp nay ¢6 uvu diém:
- Giam luong nudc sir dung.
- Giam luong nudce thai can xu ly.
- Giam ta1 leong cac chat gay 6 nhiém.
- Hiéu qua kinh 1€ cao do giam chi phi xu ly nudce thai.

Phuong phdp giam lugng nude thai va cdac chdt gay 6 nhiém nudc ¢6 thé thuc hién
bang cdc bién phdp sau:

I. Thay th¢ cdc cong doan udt (cé sir dung nude va hoa chat) bang cac cong doan kho
(khong dung nuac).

Bién phdp nay doi hoi phai ¢6 su cai tién, thay doi cong nghé, dac biét déi véi nhiing
day chuyén san xuat lién tuc. Do dé doi véi nhitng co sd maéi xay dung hoac ¢6 ké hoach
mO rong, ngudi ta can quan tam luu y xem ¢6 nhimg cong doan udt nao ¢6 thé thay thé
bang cong doan kho.

Thi du trong cong doan xu ly bé mat kim loai cua cong cu, (dm hay ong bang kim loai
¢6 thé thay thé bién phdp xur Iy udt véi axit bang phuong phip co hoc, quang hoc nhu dénh
gi bang ban chai hay chicu sdng. Hoac trong cong nghi¢p ché bién rau, hoa qua ngudi ta cé
thé thay thé phuong phdp udt dé tich vo bang mdy tich vo kho s& giam duoc 1/3 luong
nudc thai.

2. Tiet kiém su dung nude, phan dong nudc thai sach dé wan hoan s dung lai, thuong
xuyen Kiém tra dudmg 6ng dan nude dé tranh that thoat nudc.

3. Phan luong cic dong thdi ¢6 nong do cdc chat 6 nhiém cao dé xur |y riéng, han ché pha
loang nhimg dong thai nay dé giam tdi luong 6 nhiém cho hé thong xur 1y chung. Thi du
dich thuoc nhuom trong cong nghiép dét, sau dinh ky thai nén thu hoi xu ly riéeng. Vi trong
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dich nay con chtra lvong thudc nhudom khong bam vao vai va mot lugng 1on cac hoa chat
phu tro cho qud trinh nhuom. Mot thi du khdc nhy trong ¢ong nghicp ¢h¢ bicn thue pham, ¢
cdc co sO giét mo nén thu hoi cde dich, mdu, md riéng. han ché thai pha lodng vao nudc rra
dé khoi dan dén phai xtr Iy mot lugng nudce thai lén véi nong do cdc chat o nhiém hitu co do
cdc thanh phan do gay nén.

Theo kinh nghi¢m thue t€ cua nhiéu nuée, mot nha mdy sir dung cang nhicu nude thi
lwong nudic thai va do pha loang cdc chat gay 6 nhiém cang 16n. din dén kho khan trong
viéc xur ly (thi€t bi I6n, nong do cdc chdt 6 nhiém loang) va chi phi cho xir ly s¢ cao.

D¢ lam sach nude thai cong nghiép ¢6 thé sir dung mot trong cic loai cong trinh xi 1y
sau : XU ly cuc bo (xur ly tai xuong); xir Iy chung (xur ly tai tram x& ly chung cta nha may)
va xur ly tap trung cho ca thanh pho hay khu vuc. Trong cong nghiép hoa chat thuong ding
cdc cong trinh xu ly cuc bo va xir Iy chung. rat it khi sir dung hinh thite xir Iy tap trung tai
cdc nha may xur 1y nudce thai cua thanh pho.

L. Xir ly cue bo : Xur ly cuc bo duge dung dé lam sach nude thai tir cdc thiét bi hay phan
xuong. O day ¢6 thé thu hoi duge nhimg chat ¢6 gid tri nén ngudi ta thuong st dung céc
phuong phdp lam sach tdi sinh nhu lang, tuyén noi, trich ly, chung luyén, hdp phu, trao
doi ion, tham thau nguge v.v... Trong nhi¢u truong hop con st dung ca phuong phép
nhiét dé xir Iy cuc bo. BE xur ly cuc bo can ¢6 he thong phan luong dong thai 16t. Xir Iy
cuc bo chi can xu Iy mot luong nude thai nho véi ham luong chat 6 nhiém cao, tranh
duogc hien trong lam lodng vai cdc dong thai khdc truée khi dua vao xir ly tap trung.

[ §]

. Xir Iy chung : Xir Iy chung dung dé xir Iy nude thai cia toan nha mdy. Nhimg co s¢f san
xudt hoa chat, héa dau thudng duoc trang bi cdc cong trinh xtr ly loai nay. Trong cdc
cong trinh xu ly nudc thai cua cdc nha mdy hoa dau ¢6 thé ¢ ca xtr Iy so cép, xir ly thi
cdp va xtr ly cdp ba. O nhiéu co sd, cic cong trinh xi ly chung nay con ¢6 thém nhiém
vu lam sach nude thdi sinh hoat va nude mua. Can chd y réng, thy thuoc vao mice do 6
nhiém cta nude thai ma ¢6 thé dan ching thang vao xir 1y so cdp hay xir 1y thir cap hoic
cap ba va cdc dong 6 nhiém nang can dugce xur ly cuc bo trude khi dua vao tram xir ly tap
trung.

3. Xur ly tap trung cua thanh pho : Cdc c¢ong trinh xu ly nude thai cua thanh pho ¢6 nhiém
vu chinh la lam sach co hoc va lam sach sinh hoc d6i véi nude thai. Nude sau xir 1y tha
¢dp duoc Khir trung bang clo hoac ozon trude khi thai vao nguon nude tr nhién. Bun can
ling tir bé ldng so cdp va thir cdp sau khi tdch nude bang loc chan khong hodc san phoi
bang cdt va say kho ¢6 thé dung lam phan bon (néu giau N, K va P) hoac dung dé chon
lap cdc vung tring hay dem thiéu huy. Tram xir Iy tap trung cta thanh pho dung dé xur ly
nudc thai do thi bao gom nudc thdi sinh hoat va nudc thai cong nghicp sau khi di duoc
xtr ly cuc bo.

Nudc thai san xuat muén duge lam sach ¢ cidc nha mdy xu ly nudc thai tap trung cla
thanh pho can thoa man cdc diéu kién sau :
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a. Ham luong cdc chat ran lo limg khong duoce vuot qud 500 mg/l.

b. Khong chita cdc chit dé lam tac ong dan trong hé thong thdi nudc.

¢. Khong chira cac chilt ¢o tinh chét phd huy 6ng dan va cdac cong trinh thodt nudc.
d. Khong chua cic chat dé chdy va tao khi dé tao thanh hén hop gay no.
d

. Khong chira cdc chdt doc ¢6 nong do can tro qua trinh phan hiy sinh hoc.

9]

. Nhi¢t do cta nude khong duoc vuot qui 40'C.

D6i voi nhitng loai nude thai san xudl ¢é chia cdc chat phong xa, cdc chat doc va
nhiém ban do cdc vi khuan, can khi ching trude khi thai vao hé théng c¢ong chung cua
thanh pho.

Tom lar, van dé nude thai cong nghiép can duoc giai quyét bang su dung ky thuat hé
thong két hop chat ché cac yéu t6 ky thuat va khoa hoc dé dat duge phuong dn o1 uu cho
xu ly.

Thong thuong xu ly nudce thai tap trung thuong giam duoc chi phi cho van hanh va
dien tich xay dung. Tuy nhién, tay theo timg truomg hop cu thé cia ciac loai hinh cong
nghi¢p co the chon xir Iy cuc bo hay tap trung.

Cdc phuong dn xir ly khdc nhau duge trinh bay trén hinh 3.3.

3.3. NGHIEN CUU TINH KHA THI VE XU LY NUOC THAI

Khi xem xét viée xir ly nude thai, nguoi ky sur cong nghé moi truong can tién hanh
nghién ciu tinh kha thi giai quyét van dé nude thai. Nghién ctiu nay bao gom: dinh gid va
thu thap co so dir lieu vé nude thai cua nha mdy, gom luu lugng va thanh phan cua nude
thai. Trén co so két qua phan tich cac dac tinh cua nudce thai s€ nghién ciru so sanh cdc
phuong an xur ly khdc nhau. Cac thong so phai do va can phan tich la pH, nhu cau oxy hoa
hoc COD, nhu cau oxy sinh hoc BOD, ham luong chat ran TS, SS, cdc hoa chat doc va kim
loai, nhi¢t do, ham lugng dau md, ham lugng photphat, nitrat,... D0 la nhiing dac tinh chinh
cua nuae that cong nghiép.

3.3.1. Xac dinh luu lugng nuéc thai

Luu luvong nude thar trong cac xi nghiep thuong dao dong 16n trong mot ngay san
xuat. Muce dao dong «r khoang gid tri nho nhat dén 16n nhat can duge quan sat va ghi chép
dé theo doi.

- Luu luong trung binh hang ngay dugc st dung lam co s& cho thi¢t k&€ qua trinh xir ly.

- Luu luong cue dai dung dé thiét k& stic chira thuy luc cua cong trinh xir 1y,

- Hau het cdac qua trinh xtr 1y sinh hoc duoge thiét k€ trén co s luu luong trung binh hodc
120% luu luong trung binh. Nha may xu ly nudce thai can duoce thiét ké dé ¢o6 thé lam viéc &
diéu kién luu luong o ca mic nho nhat va lén nhat.
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a. XU ly nuéc thdi sinh hoat va nuéc thai & fram xu ly chung. nuée mua thai thdng

] 2 | 3a| 3b| 3c 3d[

/JL_\/I’/’_“L"/

C. H&é thong cé tram xu ly nude tuan hoan

Hinh 3.3. Cac phuong an quan Iy nude thai cong nghiép
1. Nudc mua; 2. Nudc thdi sinh hoat; 3. Nudce thdi san xudt: 4. Tram xu ly nudc thai tap trung;
5. Tram xu Iy nudce thadi cuc béd; 6. Tram xt Iy nudce it & nhiém dé tuan hodn laui;
7. Nguon tiép nhén;
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Thong thuong ¢6 thé xac dinh luu lugng nude thai trén co sd s6 lieu ghi chép theo dai
su dung nudc cua ting thiét bi, timg cong doan va cua ca nha mdy. Qua bai todn tinh cin
bang vé nudc ¢o the tinh duge lugng nudce thai doi vaéi timg thiét bi, timg cong doan va clia

toan nha may.

Vé nguyén tac, dé xdc dinh luu luong nude thai ¢an ldp cic dung cu do luu luong trén
dudng ong thii hay muong thdi bang dong ho do nudc, 6ng venturi, thung luong, mang

chan. ...

Dung cu do hou liong dong theo nguyén Iy cam ung tie cua Faraday

Nguyén ly cia dung cu la dua trén dinh luat cam dng tr cua Faraday. khi ¢6 dong chit
long chay qua cac dudng sirc cla tir truong gitta hai cuon nam cham thi dién thé sé thay doi.
Muic thay doi dién thé ty 1¢ thuin véi van (6¢ dong chat long :

E = BD.W
E~W

. D’

= W
Q 4

trong do:
I - dién the duoc do, V;
D - duong kinh ong dan, m;
B - hing s6 cam tng tir, Vs/m’:;
W - van toc dong chay, m/s;
Q - luu lugng dong chay, m'/s.

Hinh 3.4. Dung cu do luu lugng theo nguyén ly cam dang tu
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Dung cu nay sir dung d6i véi 6ng thai tron kin, chodn day nude va luu luong dong
chiy lon.

Kénh venturi

Keénh venturi ding d¢ do luu luong nuée thai & cic kénh ho. Cing trong wr nhu 6ng
venturl, Khi tren dong chay cua chat long ¢6 tiét dién dot thu thi van 1oc dong chay tang va
dp sudt thuy tinh giam. Su thay déi d6 ¢6 thé do bang chiéu cao cot nude va gidn 1iép bang
vil noi gan vdi dung cu do (hinh 3.5).

Luu luong dong chay duoc tinh nhu sau :

Q=c.b,. Jg.h*"? (3.11)
¢ =0.55 = 0,6 1a h¢ so thiy luc, phu thuoe vio ba/by;
b, - chicu rong cua kénh, m;
b - chi¢u rong cua doan kénh that. m; thuong chor by/b, = 0.4 - (0.7
h; - chi¢u cao ¢Ot nude trude doan that, m.

% Dung cu do

X'——\ M)

—{__J— | N
hy I“"
<
Kénh venturi
—_— — . m—- b B e e .;_-—-—L-:;.b? ‘‘‘‘‘ _1—. .......
¥ i o

Hinh 3.5. Dung cu do Iuu lugng theo nguyén Iy venturi

Do luu lwong bang tam chdn

Dang tam chan ¢6 khe chay hinh chit V hay hinh chir nhat. Céc @m chan nay duoc lap
vuong goée vai dong chay va phai ddm bao kin ddy va thanh muong. Nudgc chi chdy qua khe
cua tdm chan (hinh 3.6 va 3.7).

Luu luong nude thai phu thude vao do cao h, hinh dang, kich thuée khe chay va ¢6 thé
xac dinh theo cuiig thie thue nghiem:
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a. Dot var tam chan ¢6 khe hinh chit V

Q~—u Ig—\/ e (3.12)
Ve i =0.565 + 0,0087.h'? (3.13)
Néu o = 90" thi :

8
=~l—qj.1.,{2g_.hs'!2

h - chiéu cao muc nuode qua khe chay, m;
i v 3
Q - luu luong dong chay, m'/s.

h/p < 3.5 khi « < 90°
p/B=0.1+1.5khi« <90°
h>0056m

p>009m

Hinh 3.6. Tam chdan co6 khe chdy hinh cha V

b. Do vai tam chan ¢o khe chay hinh chir nhat :

) . 3
=Z.b.h J20.n »[ms] (3.15)
Q= mbhyf2gh,
vl he=h+ 0,0011[m] (3.16)
hL'
= 0.6035 + 0.813. ? U

voi diéu kien
h/ip<25
h>003m
b>0,15m
p>0,1Tm

i 37, T3 <ndn o Wne ondy Hinn i nnay



Do luu lwong bang thung luong

Dung thung luong khi luu luong nude thii nho. ¢6 thé dung cdc loai thung, binh luong
d¢ xdc dinh luong nude thdi timg véi khoang thoi gian nhat dinh.

Ngoat ra, luu lvong nudce thai ¢o thé xic dinh trén co s nang suat ctia bom & cac tram

bom nuoc thar. hoac dung vat noi tha trén muong thai dé xdc dinh van 1o¢ bé mat cua vl
noi W,

Bi¢t van 16¢ trung binh cia dong :
Wlh =0.8. \th (3.18)
Khi d6 ta ¢6 luu luong nuée thai

Q:Awlh (‘Jilt))

A - liet dién cua dong chay.

Phuong phdp nay thuong dung dé xdc dinh so bo luu luong nude thai doi v nhtng
muong ha, chua ¢6 kha nang lap dung cu do vi trén doan muong thoat do cho phép xic
dinh ti€t di¢n chay ciing nhu khong ¢6 lang can ¢ day.

3.3.2. L4y mau va phan tich mau

Luu luong va dac tinh cia nude thii bien dong theo thoi gian, vi vay ky thuat ldy mau
ding c6 tam quan trong rédt I6n trong viéc cung ¢dp nhitng s6 liéu ¢o ban chinh xdc cho
thict k¢ cdce cong trinh xir Iy. Miu can mang tinh dai di¢n cho toan dong va duoc ldy & noi
nude duoc tron deu. Thudng 18y mau dé phan tich cdc d;

ac tinh cua nude thai tai cang vi (rf
do luu luong.

Nguai ta phan biét hai loai mdu: mdu tic thoi, hay mdu rieng (Grab sample) va mau
trung binh ty l&¢ (Composite sample).

® Mdu tic thoi 1a mau duge 18y roi rac & mot thoi diém nhat dinh va phan tich mot
cdch rniéng bi¢t. Loal mdu nay chi phan danh dac tinh ctia nuéc va nude thai & thai diem lay
mau. Vin dé chinh dat ra cho nguoi k¥ su la quyét dinh tan s6 lay mau. Do vay nguoi Ky su
can can doi s6 mau du dé dat do tin cay véi (6ng chi phi thap nhat. Mau wic thoi thuong
duoc sir dung khi luu Irong va thanh phan nude hoac nudce thai tuone doi on dinh hay dong
gidn doan. Thé tich 16 thicu cia mot mau &y tir 1 dén 2 lit.
Ta xét mot vai thi du sau:
a. Truong hop lay nudc gidn doan tir mot giéng sau vi chal lvong nude khi dong deu, khi
d6 mau e thoi ciing du cho mot buce tranh thuc vé cic dicu kicn cua giéng do.
b. Truomg hop su bién doi vé luong va chdt xay ra cham. khi (16 mau tire thoi hang ngay
cting du dé phin dnh hién trang.
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¢. Trong truomg hop dic tinh cia chdt thai thay doi dang ké trong 24 gio trong ngay, viéc
st dung mau e thai sau nhimg khoang thoi gian ngan la bat buoc. Viée 1&y mdu nude
thai cong nghiép ¢an thi¢t ti€n hanh sau khoang thoi gian tir 10 dén 15 phit. Sau d6 c6
thé tién hanh phan tich mot s6 déc tinh nhdt dinh cta timg mau nhu pH. do axit. do kiém
roi gop chung thanh méu trung binh ty 1& dé phan tich toan dién.
e Miu trung binh ty l¢ 12 hén hop cta cdc méu titc thoi, dai dién cho mot khoang thoi
oian nhat dinh. Thé tich cia miu tic thoi can thiét dé tron vao hon hop ty 1é v6i luu luong
cua no tai thoi diém ldy mau.

Phan cla mau tic thai 5 ; “ ; . ;
; . Téng thé tich yéu cdu cla mau trung binh ty 1&é
can thiét dé trén finh frén 9 yeue ghintriy s

(3.20)
mot don vi luu lugng (Luu luong Qre) x (86 Mmau tlc théi can tron)

Thuomg thé tich yéu cau clia mot mau trung binh ty 1 bang 2 dén 4 lit. Tan s6 ldy méu
tire thont phu thuoe vao su bién dong cua luu luong va nong do. Néu luu luong va nong do it
thay doi thi moi miu wie thai ¢ the lay sau khoang thoi gian 2 dén 24 gid, con néu ching
thay déi nhiéu thi ¢ sau 15 phit ldy mau 1 [an. Méu trung binh ty lé thuong duoc ding dé
ddnh gid hiéu sudt cua cdac phuong tién xir 1y.

Vidu :
Két qua do luu lugng nudce thdi tir mot ¢ong chay vao nha mdy xir Iy nude thai duge
ghi lai trong bang ¢ trang sau. Tinh thé tich can thiét cua cdc mau tic thoi dé ¢6 mau trung

binh 1y 1¢ cho 24 gir va cho 8 gidr cao diém tr 9 h 00 den 17 h 00. The tich can thi€t cua
mau trung binh ty I¢ d¢ phan tich biang 2500 ml.

Gudi

a. Xdc dinh phan cta mdu trung binh can thi¢t dé tron tinh trén mot don vi luu luong.

Phian mau tic thot 2500 ml
= = 1.5 ml/l.s
L dv Qe 72 /s x 24
Phan mau e thot 2500 ml
= = 3 ml/l.s
L dv Qg 100 I/s x 8

Mau lay vé duoc phan tich trong phong thi nghiém dé xic dinh céc chi tieu dac trung
cho tinh chat ciia nude thai theo phuong phép chuan.

Muc dich cia viée lap chuong trinh ldy méau la nham dat du s6 liéu vé thanh phan va
luu luong nude thai lam co s& cho thiet ké. So lieu phan b6 ngdu nhién ¢6 thé léch vdi phan
bo chudn.

Thutmg st dung phuong phip do thi xdc sual dé xdc dinh mo hinh phan b chuan
hodc log-phan ba chuan cia mot tap hop so lieu. Phuong phap nay duoc st dung dé xdc
dinh trung binh diém giita va phuong sai ca so licu.
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Thé tich céan thiét (ml) cia méu tic thai cho

\

Thai gian Q,l/s
Mé&u trung binh ty 1€ 24 h Ma&u trung binh 1y 1& 8 n
24nh00 fate] 1.5x49 =74
01:00 42 1.5x 42 =63
02:00 36 1.5x36=254
03:00 31 1.5x 31 =47
14.00 29 1.5%x29 =43
05:00 31 1.5x31 =46
06:00 39 1.5x 39 =58
07:.00 56 1.5x 56 =84
08:00 62 1 &x62=%3
09:00 G0 1.5x90 =135 3.0x90=270
10:00 104 1.5x 104 = 156 3.0x 104 =310
11:00 113 1.5x113=170 30x113=340
12:00 116 1.56x116=174 30x 116=350
13.00 T2 1.5x112 =168 3.0x 112 =340
14:.00 106 1.5x 106 =159 3.0x 106 = 320
15:00 100 1.5x 100 =150 3,0x 100 = 300
16:00 @5 1.56x95 =143 3.0x95 =290
17:00 91 1.6x91 =136
18:00 87 1.5x87 =130
19:00 81 1.5x81 =121
20:00 76 1.5x76=114
21:00 69 1.5x69 =103
22:00 63 1.5x63=94
23:00 54 1.5 x 54 = 81
Luu luocng 72 Qr” =100 2596 m 2520 mi
B Qs




Qua trinh dung do thi xdc sudt gobm cic budc:
i) Chon loai gidy xdc suat: hoac s6 hoc. hoac logarit, hoéc c¢a hai:
i1y Sap x€p so licu theo gid tri tang dan;
i) Xdc dinh vi tri do thi ctia timg gid tri theo biéu thic sau :
. M-05
Vi tri do thi = T x 100 3.21)
trong do:
M - hang cua gia tri;
N - s& quan sat.
N¢u so quan sdt rat lon (nghia la tr 50 dén 100 hay loén hon), co th¢ nhom s6 ligu
thanh timg nhém tang dan va vi i trén do thy duoc tinh theo cong thie sau:
Vi trf do thi M 00
i i do thi = N+l © ] (3.22)
Vi du doi vai BOD ¢6 thé nhom so ligu tang 50 mg/l véi diém gifta cua so tang dé

duoe sir dung vao vice dung do thi

Khoang gia tri $6 mau trong khodng gia tri M Vi tri dé thi, %
5

200 - 249 5] 5 — x 100=52
97

250 - 299 4 9 0 100=9.3
97
96

1150 - 1199 Q@ Q6 — x 100=99.0
97

iv) K¢ duomg phu hop nhat, edc gid iri ¢an tu tap quanh duong nay (hinh 3.8). Truc hoanh
bicu thi xdc sudl (tinh bang phan trdm) cua gid tri bi¢u thi & truc ung xay ra, nghia la phin
tram thon gian gid ti ca thong so bang hay nho hon cac gia trr doc trén truc tung.

v) Doi vai phan bo chuan, 50 phan vi bang trung binh va trung tuyén. Do la trudng hop
di¢n hinh. Tuy nhién vé do thi xdc suat la dé xdc dinh trung tuyén thuc, do la gid tri 50
phan vi doi vai duong phi hop nhat.

vi) Doi vdi phan bo chudn, phuong sai bang 2/5 (su khdc nhau gilra 90 va 10 cdc gid
phan vi). Dicu niy ¢6 nghia 1a 68,26% tal ca cdce gid tri nAm trong khoang +1 phuong sai tr

gid tr1 trung binh.
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Bang 3.6. Bdo qudan mau nudc thdi cho phan tich

Théng sé Phuong thic bdo quan Thai gian bao quan cho phépw
D6 kiem - do axit lanh 4°C 24 h
BOD lanh 4°C 6h
CcCD + 2 ml HSO4 / | 7 ngay
Canxi khoéng 7 ngay
Clorua khéng 7 ngay
Mau lanh 4°C 24 h
Xyanua + NaQH dén pH =10 24 h
Florua khéng 7 ngay
Kim loai tan + 5 mlIHNO; / | 6 thang
Nito dang NO3 v@ NHz | + 40 mg HgCl / |, lanh A 7 ngdy
Nito hdu co + 40 mg HgCl> / 1. lanh 4°C khéng
Dau, ma +2mlH80: /1, 4°C 24 ngdy
Cacbon hdu co +2mIHS04/ 1, pH=2 7 ngay
Phenol + 1 mg CuSO4 /I, + HoSO4 dén 24 h
pH = 4; 4°C
Photpho +40 mg HgCl / I, 4°C 7 ngdy

3.4. NUOC THAI CONG NGHIEP PHAN BON HOA HOC (5,6,7,8)

Trong cong nghi¢p phan bon hoa hoc ¢6 cdc loai chu yéu sau : phan dam., photphat va
phan kali, trong dé nhu cau vé phan dam 16n hon ca. Hién nay ngudi ta con san xuat phéan
hon hop tr cdce loai phan trén.

Cidc hoa chat ding d¢ sdn xudt cdc loai phan bon hoéa hoc thuong la NH,, CO,, céc axit
HNO:, H;SO,. H3PO, va cde loal quang d6i vai san xuat phan lan.

3.4.1. Céng nghé sdn xudat phan dam va nguén géc nudc thai

Trong san xuat cdac loai phan dam, amoniac NHy dong vai tro nguyén liéu dau, nhu

sdn xual amon nitrat ;

NH; + HNO; — NH;NO,

(3.23)



amon sunfat :

2NH.: + H,S0, — (NH,4),S0, (3.24)
hodac phan dam ure (cacbamit) ;
2NH: + CO, = NH,0-CO-NH, (3.25)
cacbamat amon
phan giai cacbamat :
NH;0-CO-NH, €2 CO(NH,), + H,0 (3.26)

Phan dam ure

Cic khi NH;, CO, cho tong hop ure ¢6 thé di tir khi héa than, khi thién nhién, khi
dong hanh, dau mo vai su tham gia cua hoi nude va khong khi. Cic cong doan chinh trong
qui trinh san xudt phan dam ure gom : san xuat khi nguyén li¢u: tinh ch¢ lam giau khi
nguyén liéu: t6ng hop amoniac: téng hop ure.

So do cong ngh¢ va cac dong nudc thai cla qua trinh san xudt phan dam di tir khi hoa
than duoc thé hién trén hinh 3.9,

Nguon nudce thai sinh ra tir cic cong doan:
- Cong doan lam lanh va rira khi than bang nudce 1am lanh truc uep.

Nudc rira dién cuc cua thiét b1 loc dién dé tach bui ¢6 kich thude nho. Nude thai nay
chita ham lugng bui than ngoai ra con chira cdc chit doc hai nhu xyanua CN | phenol, H,S.

- Cong doan tinh ché khi: bao gom khir H,S thanh luu huynh nguyén 16 (S) bang dung dich
ADA (antraquinondisunfonic axit C14H3O4S; hay dung dich tanin). chuyén héa CO —» CO;
va hap thu CO, bang dung dich MEA (monoethanolamin NH,CH,CH,OH)

Trong cdc thip hap thu dung moi duoc sir dung va tdi sinh twan hoan trong chu trinh
kin. Dung moi ban duoc thai theo dinh ky. Nuéc tham gia chu y€u & trong cdc thiét bi trao
doi nhiét gidn ti€p nén nude thai 1a nudce sach.

Trong cong doan tinh ché khi nude thai nhiém ban 13 nudce ria luu huynh thuong chia
luu huynh va nudce rira thiét b.
- Cong doan tong hop amoniac, nuée thai chi yéu la nude lam lanh gidn ucp nén it o
nhiém. Nudc thai chira chat 6 nhiém I3 nude thaj tir khau rira khi bang dung dich NH, lodng

(ria kKiem). Nude thai & day chita amoniac.

- O h¢ thong mdy nén khi, sau moi cap hon hop khi duoc lam lanh bang nude d¢ ha nhict
do va phan ly dau... Nude thai tir he thong mdy nén khi thuong chira dau.

- O cong doan tong hop ure. nguon nude thai chinh 1a nudce ngung haoi thir cap cua qud trinh
¢o dac chuira NH; va ure.
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Than Khéng khi

Hoi nudc
| l i |
Khi héa than
Tach Bul i | dien Nudc thdi rda
Nuce AER Byiie gl (bui, CN'. phenol, HyS)
i : » TAi sinh dun
Khi HoS bang hap thu = s | Y
T moil Nudc thdi
T chua s
Nuoc
N

“ »| Tdisinh dung ) .
Kha CO i dich déng ——— Nudc thdi
T Nudc
- Y
NHyletang »| Ruakiem > Nudc thai chua NH;
Nudc lam lanh » Maynén » Nudc thai chua dau
T8ng hop NH3
Phan ly
T8ng hop ure
Phan gidi
Nudc ¢ = 7
> Cddac »  Nudc thdi chla NHa, ure
Hai nudc
X
Tao hat
Ure

Hinh 3.9. So dé céng nghé véi cac dong nudc thai qua trinh san xudat phan ure
1t khi hoa than da
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Phan dam amonsunfat (NH,),S0, va amonnitrat NHNO;

Cong nghé san xudt cdc loai phan nay déu gan lien vér cong nghé san xuat axit
sunfuric va axit nitric. Nudc thai ciia nhimg nha mdy san xudt cdc loai phan dam nay deu
Wita amoniac, cdc mudi amon va cde loai axit tham gia vao qua trinh.

. " i P R ; 3 2 . \ 2

Theo Meinck [8], san xudt 1 tdn phan amonnitrat NH;NO; thi that 5 = 15m° nude
ngung tir cong doan ¢o diac NHiNO; véi ham luong cic chat trong nuoc ngung 2om
NH NO; : 200 = 250 mg/l va NH; : 10 + 20 mg/l.

3.4.2. Céng nghé sén xudt phan photphat (phan 1an) va ngudn phat sinh
nuéc thai

Phan photphat thutmg gap la supephotphat voi cong thuc Ca(H,P0y),, phan lan nung
chay. va amonphotphat véi cong thic (NH, ):PO,.

Nguyen licu dé san xuat phan supephotphat la quang photphoric Cay(POy); hay quang
appatit 3Ca(POy),.Ca(ClL:F), va axit sunfuric H,S0,. Cic co s san xudt phan supephotphat
thudmg ¢o cong nght sian xudt axit sunfuric kem theo. Axit sunfuric duoc san xudl tr quang
pyrit FeS; hay luu huynh. Cong nghé san xudt axit sunfuric ¢ kem theo dong thai duge the

hién trén hinh 3.10 va 3.1 1.

Quang pyrit Khéng khi

I |

LS gt

Tach bui khd

< H.504 lodng
K2
Lam sach khi
Lang —
- Nubc thai chia
Dung dich Khi thai s
hap thu Hap thu
L T Khi
T &p thy thai
I (xU1 by khi
Nubce thai Gl By  /

San phdm H,S04

Hinh 3.10. So dd nguyén ly cong nghé san xuat axit HSO4 U pyrit va
cac nguon nudc thai
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Khéng khi

!
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Trong cong nghé san xudt HySO,. nude hau nhu khong tham gia truc tiép vao qud
trinh san xuat ma chi tham gia dudi dang nude lam mat thiet bi (gian 1iép) va dung moi hap
thu trong cong doan xu ly khi thai. Nudc thai tir cong doan xur ly khi thai 1a dung moi da
hap thu chira SO, va F, As; O, TeO,, SeO, doi voi san xuat H,SO, i pyrit va chaa S, SO,
d6i vai san xudt H,SO, tir luu huynh, Nude thai mang tinh axit manh vi ¢o chira H,50),.

Cong nghé san xuat supephotphat va cic nguon nude thai duge thé hién ren hinh 3.12.
Bin chat phan ng xdy ra trong cong doan hoa thanh fa quang khong tan trong nudc
tic dung véi axit sunfuric tao thanh supephotphat d¢ tan trong nudc.
Cax(PO,), + 2H80, €2 Ca(HiPOy), + 2 CaS0Oy (3.27)
khong tan trong nuc tan trong nuow
Neuon sinh ra nude thai cha cong nghé san xuat phan supe fa do dung nude hap thu
khi thai sinh ra tir cong doan hoa thanh. Khi thai co chira HF duoc hap thu bang H,O va khi
¢6 mat ctia oxyt silic SiO; s¢€ tao thanh H,SiFq:
HF + Si0O, — SiFy + 2H,0 (3.28)
ISiE, + 2H,0 — 2H,SiF, + S10;

néu H,SiF, khong duge xtr Ly thu hoi thi day la van dé 6 nhiém I6n nam trong nude thai.

3.4.3. Céng nghé san xudt phan kali

Phan kali duoc san xuat tir cdc loai mu6i mo kali. Muot mo kali tho thudmg chira muoi
NaCl, sylvin KCl. carnallit KCL.MgCl,.6H,0. kieserit MgSO4.HyO va rat it CaSO,, trong do
ham luong mudi clorua kali chiém 15 dén 30%.

Phu thuoe viao ham luong cia mudi mo ma phuong phidp san xuat phan kali rat khic
nhau. ¢6 the hoa tan & nhiét do cao, rira loc loai MgSO,. tuyén noi va gia cong finh dicn.

Vi cdc thanh phan trong mudi mo it hay nhieu hoa tan trong nude, do dé nude thai ¢
day la dich chia cic loai muoi, tuy khong doc nhung rat kho xu ly. Bang phuong phap
tuyén néi va ly tam dé thu duge mudi KCI hay phuong phip hoa tan trong nude nong sau
d6 loc gan - 1am lanh - k€l tinh thi déu sinh ra nude thai ngoai cic mudi hoa tan, con chira
cdt, voi va ham lugng chdt ran lo limg cao.

Theo Meinck [8]. luong dich thai phu thude vao ham luong cua muoi KCl va MgCl,
wrong quang. Cho 10 tdn mudi mo nguyen licu lwong dich thai la wr 32,7 dén 87.9 m'. Cu
thé nhu sau :
 muGi mo chita 10% KCI twong g voi 12.8% MgCl, thi dich thai 1a 327 m';

- mudi mo chita 16% KCI wong tng vai 20,4% MgCl, thi dich thai fa 523m"
- mudi mo chira 20% KCI twong tng vai 25,5% MgCl, thi dich thai 1a 65.4 m";
- mui mo chia 26.9% KCI twong ng véi 34.3% MgCl, thi dich thdi 1a 87.9 m'.
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Hinh 3.13. So d& céng nghé san xudat phan kali va ngudn nudc thai

3.4.4. Dac tinh nudc thai cua nganh céng nghiép phan bon va tac déng
cua ching tdi méi truéng
Tur mo ta cong nghé san xuat cdc loai phan bén va nguon sinh ra nudce thai cho thdy,
van dé nude thdi cia nganh nay la mot van dé can duoc quan tam. Luong nudc thai phu
thuoe vao timg loai hinh san xudt va cang d¢é san xudt mot loai phan. luong nude thai tinh
cho mot dan vi san pham cling khic nhau, do cong nghé san xuat khdac nhau va mic do sit
dung nudce trong cic cong doan lam sach khi, thi¢t bi cing khac nhau.

Cdc chat gay o nhiém nude trong sdn xuat phan dam bao gom: cdc chat trung gian va
san pham nhu NH;. ure, cdce loai phan dam khdce, dau cong nghiép tr mdy nén, cdc tap chat
nhu xyanua, sunfua, asenic, phenol, bui than tr cong doan khi hoa than.

Cac chat gay o0 nhiém nude trong san xudl phan lan la nhing axit vo co H,SO,. HiPO,
va san pham, ngoai ra con Wr nguon nude thai lam sach khi chira fluor, As,Os, TeO,, ScO,,
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SO,. ... Trong san xuat phan kali thi van dé 6 nhi¢m nudce la do cic mudi tan.va cac chat
can ban (dd, cdt, voi) o dang 1o limg trong qud trinh gia cong mudi mo.

Bdng 3.8. Dac diém dong thdi ti san xuat dam ure

Théng sé Néng dé, mg/I

TS 5400

TDS 1435

NHz (finh theo N) 700

Ure (tinh theo N) 600

Fluor 15

Dau 50 - 500
Asenic 1.5

pH 75+-95

Theo két qua ddnh gid chat luong nude thai cha nganh phan bén héa hoe o An Do 7]
dua ra mot s6 dic tinh nude thai trung binh :

Ham luong xyanua, phenol trong nude raa khi than phu thuoce vao cong ngh¢ khi hoa
va nhién licu s dung. So6 lieu & nhicu tram khi hoa than cho thay, trong nudc thai rua ¢6
thé ¢ 161 50 mg/l xyanua va 30 mg/l phenol. Khi hoa loang vai nude thai cia nha may ham

luong s¢ giam di nhicu lan. song day la dong thai chira cdc doc 0.

Bang 3.9. Dac diém dong thai ti san xuat canxi amoni nitrat

Théng s6 Gida tri (frd pH cac dai lugng khac ¢6 don vi mg/1)

Gid tri pH 8.5
Chat rdn lo Iing S5 325
Chat réan hda tan TDS 2090
BODs 280
B B 535
Nito amoniac (NHz) 720
Nito hau co (N) 102
Nitrat (NC3 ) 65

Sunfat (SO:* ) 980
Photphat (PO.™) 4.2
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Bang 3.10. Dac diém dong thai clia nhd may supephotphat

Théng s& Nong dé, mg/I

Chat ran lo Iing 150 - 600
Chat ran hoa tan 644 - 980
COD 35-175
Florua (F) 1920-2163
Clorua (CI) 42 - 234
Sunfat (SOa” ) 40 - 336
Canxi 32-86
Photphat (POs") 04-1

Hau heét cde ¢hat ¢ mdt trong nude thai cua cde nha mdy phan bon déu ¢6 anh huong
dén nguon ticp nhan, mic do tac dong cua ching la khac nhau.

Dong thar mang tinh axit hay kiém cao gay tc ché hoac ngan ngira qua trinh v [am
sach cua dong ti€p nhan, gay tic hai dén su song va phat trién cua cdc loai thiy sinh song
trong do.

Amoniac va mudi amon la doc 16 doi véi cd, vai nong do rat nho 1,2 + 3 mg/l cling ¢6
thé lam chét ca. Nong do NH; trong nude nuoi ¢d < 1.2 mg/l. C4 ¢6 thé chiu duoe véi nong
do ure cao 1600 mg/l. Nhung trong dicu kién ky khi vdi nong do ure nho lai doc vai cd va
visinh vat vi o di¢u ki¢n d6 ure phan hay thanh NH; va CO; tu do. Cdc amin ciing gay doc
voi cdc loai thuy sinh va con lam tang nhu cau oxy va clo. Vi thé déi vai nude nguon cé
nong do amin hodc nito dang amon cao thi trong xir Iy nude can luong clo lon va thoi gian
lau d¢ khu trung. Nong do cia MEA > 10 mg/l sé 1am chét ca.

Nudic co chira H,S s¢ gay mui kho chiu va gay doc vdi cdc thay sinh. Nhiéu nghién
ctru da chi ra rang, nong do giot han cta doc 16 nay trong kKhoang 0,5 dén 1,0 mg/l. Tat ca
nhiing hop chdt cia xyanua (CN ) déu la doc t6 cho cdce loai thuy sinh, dac bi¢t 1a & dang
hydrogen xyanua (HCN). Arsenic (mudi arsen) cuc ky doc doi vadi cd va cac loai thuy sinh.
Nong do arsenic 1 mg/l & trong nudc uong sé gay bénh cham den cho ngudi sir dung.
Arsenic la doc 1o tich tu, néu nhu hang ngay hap thu mot luong rat nho thi sau mot khoang
thoi gian nhat dinh ¢6 thé dan dén tr vong. Arsenic 1a doc 16 ¢6 kha nang gay ung thu.

Nude thai chira dau khi d6 xuong nguon nude lam giam lugng oxy hoa tan trong nudc.
Neudi ta dd nhén thay mat nude ¢6 dnh dau ro rét vai 1dp dau loang day 0,3 um (tuong ting
do 10 It dau trén dién tich 1.5 hecta mat nude). Nude thai ban chira bun than 1am cho nudc
€6 mau 161, ngan chan su quang hop nho dnh sidng mat troi va ngan chan su tao thanh oxy,
gidn Uép anh huong tai cdce loai thuy sinh.
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Fluor ¢o trong nudc thai cla san xudt phan lan khi thiu vao neuon nude la chit doc dd
vGi cdc loai thuy sinh, mac di no la ¢an thi¢t d¢ phong ngira bénh sau rang va lodng xuong
cho con nguoi.

Céc hop chat photphat va nito 6 trong nude voi nong do cao gay nén hién tuong phi
dudng trong cdc song, ho. Nude thai san xudt phan kali ¢6 ham lugng muoi vo ¢o dang tan
cao, tuy khong doc nhung lam tang dp sudt tham thau, dan dén anh hudng (6i qud trinh (rao
461 chat cua 1¢ bao. Khi nong do mudi qud cao cling €6 th¢ gay tir vong cho ¢d nude ngot va
dong thuc vat song trong nuoc. Xir 1y nudc thai chia ham luong muoi vo cd tan rat phac
tap. doi hoi chi phi cao nhu phuong phéap co dac, phuong phdap mang. Hién nay mot SO nude
¢6 san xudt loai phan kali,nudc thai cua nhimg dong o nhiém muoi tan cao thuong duoe van
chuyén dé ra bién hoac nha mdy can dugc xay dung gan bd bien.

3.4.5. X{1ly nudc thai nganh phén bén héa hoc

Nudc thai cia nganh cong nghic¢p phan bén héa hoc bi 6 phiém bai cac nguon khac
nhau va ¢o dac tinh khdc nhau. P¢ dam bdo tinh kinh (¢ cho viée xir ly nudc thai, can phan
luong dong thai va xu ly rieng. dac biét 461 vai nhimg dong ¢ ham luong chat gay o nhiém
¢ao véi muce dich uu tién 1a thu hoi va win hoan st dung lai cho san xudt va sau do la giam
Iwu luong nude thdi ¢an xur ly. Dong thai ¢an xr 1y riéng bao gom:
- Dong thai mang tinh axit hay kiem cao.
_Dong thai chita NH 5 va ure nong do cao.
- Dong thai chia fluor va photphat.
- Dong thai chira dau, chat rdn lo limg cao.
- Dong thai cua khi hoa than cha xyanua, H.S. phenol.

Cic phuong phdp xur ly :

| Déi voi nude thdi mang tinh axit hay kiém cao dugc xir ly bang phuong phap trung
hoa. ¢o thé trung hoa hai dong nudc (hai mang tinh axit va kiém voi nhau hay dung tac
nhan wrung hoa, (xem chuong 11, phan 2.6).

2. Dong thai chita ham luong NI cao ¢6 thé xu ly bang phudng phip trao doi ion.
Phuong phdp nay co uu diém thuce hién & nhi¢t do thap, nong do NH; bat k¥ va NH; thu hoi
duge tuan hoan sit dung cho san xudt. O day thudng ding nhya hitu co o kha nang trao doi
cation vai NH, ™

R-A + NH," &= R-NH; + A’ (3.29)

Sau do NH, duoc nha qua tdi sinh bang dung dich H,80),.

- Kivr NH; trong nudce thai bang phuong phap chung phan ly dua vao do bay hot khdc nhau
ctia NH; va H,O. Nguyén 1y xur ly dwoc thé hicn trén hinh 3.14. Phuong phap nay co uu
diém thu hoi duoe NH, ¢6 nong do cao, ¢o thé str dung lai cho san xuat, song licu ton luong
nhict 1on.
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Hinh 3.15. So dé nguyén ly xU Iy nuéc thai chla fluor va photphat

| B& chia va didu hda nudc thai; 2. Bé phdan Ung (bé trung hoa),
3. B& lang; 4. Thiét bi loc ép. xU Iy bun

Be phan tme ¢6 thé 1a mot hay nhicu bac. dung Ca(OH), hay H.SO, dé dicu chinh pH
trong Khoang 6 dén 8. Phan ting s€ tao thanh cdc chat kho tan CaF, va hop chat canxi két

tua nbie o bange 3011,

Bang 2.11. DO hoa tan cla mdt s6 hop chat canxi ¢ nhiét do 20°C

Hop chat D6 héa tan
sunfat canxi CaSOy 1990mg/! tuong duong 1404 mg/! SO.*
Flour canxi CaF 15 mg/l tuong duong 7.3 mg/| F
Photphat canxi CaHPO4 100 mg/l tuong duong 70 mg/| PO,’
Hydroxyapatit canxi Cas(OH)(PO,); (OpH=10) 3mg/l

'hi du nude thai cha ham luong ¥ = 7.3 mg/l ¢6 thé dung Ca(OH), dé tao k¢t i
Cal theo phan ting :

pH=6+8
2HE + Ca(OH), ———— CaF, ! +2H,0 (3.32)
Ly H.SiE, + Ca(OH), ————2 CuaSiF; ++ 2H,0 (3.33)

4 Dong thai chita dau, chat ran lo lung cao. Dau ma O trang thai e do, noi 1én mat
nuoe v duoe tich bang cde phuong phdp co hoc. tuyén noi. suc khi v cic co cau bo tri
tren be dicu hoa hay be lang. Cdc chdt ran 1o ling ¢6 trong nude thai nganh phan bon

thuone L ede hat sin pham hay nguyeén licu duoc xir Iy bang phuong phap dong keo t va
thuong ket hop xu 1y vai phuong phidp hoa hoce tao KEt taa & trén va sau do 1a lang.
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S Dong thar cua mese rua khi héa than: Dong thai nay sinh ra trong cong nghiép san
xuat phan dam. ddang cha y la trong sin xuat phan ure gan lien vai cong nghé khi hoa than.
Neoat cong nghi¢p phan bon, mot so nganh cong nghiép khac nhu gom sit, thiy tinh. dét,...
¢d ram khi hoa than d¢ san xudt khi nhien liéu cho qué trinh dét. nung. Nude thai cua tram
xu 1y Khi than deu chia H,S v xyanua ¢6 nong do cao.

Ayanua ton tai dudt dang muéi tan xyanua s¢ bi thuy phan trong nudc theo phén tng:
CN + IO - OH + HCN (3.34)
Axit xyanhydric La chat rat doc, thuoe nhom 1.

e xu IV nuoe than ¢6 chira xyanua va hydrosunfua. phuong phdp oxy hoa la phuong
phap i the hon ca. Muce dich cua phuong phdp nay la diung cic chat oxy hoéa manh nhu
clo. natrihypeclorit, hydroperoxit. ... d¢ oxy hda muéi xyanua thanh mu6i cyanua cé do doc
bang 171000 cua muéi xyanua. Cic chat oxy hoa thuomg duoe dung 12 NaOCI va H,0,.

Phan tmg oxy hoa bang NaClO xay ra nhu sau ;

I CN + OCl + H,O0— CNCl + 20H
% CNCl + 20H — CNO + € + H,O
G CN + OCl — CNO + CI

hay phan tng oxy hoa bang H;O, xay ra nhu sau :
4. CN + H:( )_\_ —> (.‘N() + II:()

Phan tng oxy hoa xay ra trong moi truong kiem pH 2 10. O moi truomg nay phan tng
/ xay ra rdt nhanh va tiép tue phan Gng 2 tao cyanat, sao cho trianh hién tuong tao axit
xyanhydric.

De dat hicu sudl qud trinh oxy héa cao. trong thuc (& nguoi ta thue hien phan ung 3
vor thor gran luu i 20 den 30 phit va phan tng 4 véi thi gian 60 phiit, cho da phan tng
xay ra nhanh.

Xu Iy dong thii ien e thuong dung NaOCI va dong thai gian doan dung H,0O, dé¢
glam ¢hi phivve chat oxy hoa. Nhung ve mat moi truomg khi dung H,0, sé han ch¢ duoc

ham luong clo trong nudc.

Avanat o thanh ¢ phan tng 3 va 4 bi oxy hoa tiép & diéu kien du chat oxy hoa va
ctam pH = 547 a0 thanh CO, va N, :

2CNO" + 30ClI + 2H" = 2CO,T + H,O0 + N, T+3 Q1

hay 2CNO™ + 3ClL + 4OH — 2C0O; T + 2H,0 + N, T+ 6CI (3.37
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Phuong phap khic dé khir doc xyanua bine sunfat sat dua trén co s phan ung sau
& : £ : £

2CN + FeSOy — Fe(CN)Y + 80,7
Fe(CN)G" + 2FesO,  PHE1 R rRe(eNyl 4 + 250, (3.38

Hop chat Fea[FC(CN)o| KEt taa, ¢6 thé tdch ra khoi nuoc thai bing phuong phap lang.,

3.5. NUOC THAI TRONG CONG NGHIEP THUOC DA (6, 8,9, 10, 11)

3.5.1. Céng nghé thude da

Thuoc da la nganh sin xudt lau doi trén thé gidn va luon gan bo vai nganh chan nuoi
gl sue v che bien thit. Nguyen licu chinh s dung cho cong nghicp thuoe da I da dong
vat nhu da boo datho, da ctra, da lon. v.v... Vdi khii mem thuoe da, ¢6 nghia Lun thay doi
dadong vat sao ¢ho bén nhiét, khong cimg gion khi lanh. khong bi nhan va thor raa khi am
vanong. Tuy theo mue dich st dung ma da duoc thuoc o cdce dicu kien moi truomg, cong
nghe va hoa chat, chat thuoce khdce nhau.

Cautrue cua da dong vat

Dadong vit gom 4 16p : 16p ngoai cung 1a [6p long. 16p k¢ theo 1a bicu bi (epidermis).
tep do 1 1op bi cat (corium) ¢6 ciu tao tr cdc protein dang soi nhu soi collagen, clastin va
1Gp cudi cung L 16p bac nhac, ma. Ciu e cua da duoe mo 14 trén hinh 3. 16.

Lop long

Lép biéu bi

i S ' LSp corium (16p cat)
] : ) » Can cho da thude

e s 7y -/ / / S ;/ Gp bac nhac va ma
G/ 7/ A

LSS

Hinh 3.16. Cau frtc cla da doéng vat

Trong 4 16p wen chi ¢6 1ép tha 3 1a I6p cat duge s dung cho thuoe da. Cic 16p khaic
duoc tich ra khoi lap cat bing cac qud trinh co hoc, héa hoc., do la giar doan tien xir Iy da.

Lop da cat duoe thuoe bang cde chat thuoe nhu tanin. crom dé chuyén hoa da song
thanh du thinh pham ¢é do ben, Khong bi phan huy trong dicu kicn binh thuong.

Cong nghe thuoe da duge thé hién trén hinh 3.17.
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Cong nghe thuoe da gom cac budce sau
- Buao quan bang cich uép mudi hay say kho. thong thuomg dung phuong phap udn.

- Hor o dé Lay lai luong nude da mat trong qua trinh bao quan, thuéng sau hoi i luong
nuod trene da chicm wr 70 dén 80%.

- Noam vor tay long diang voi va natrisunfit NasS vdi muc dich thuy phan cdc protein xung
quanh chan long Lun cho chan long 1ong ra. mem di va dé tich ra khoi da.

- Nen dien nao thit bang phuong phdp co hoe d¢é tich phan long con lai. diém va thit bac
nhac. sau g x¢ da v xén tia.

Kb vor Eun miem da véi muce dich tach luong voi du con lai trong da d¢ tranh hién tuong
L cing daviccho da dé xam nhap héa chat thuoc.

Lo xop K tao moi truomg pH thich hop dé cdce chat thuoe dé khuéch tin vao da va lien
Kol vor cace phan wa collagen.

- Thuoe du Kedung hoa chat thuoe nhu tanin (tanin nhan tao hay tanin tr nhién) va hgp chat
crony dua vao da. ¢o dinh trong ¢du tric cia collagen lam cho da khong bi thei rita va co
nhang tinh chat can thict phit hop véi muc tiéu sir dung.

Thuoe crom doi hoi qud trinh ngam voi lau hon va qud trinh lam mem da ngan hon la
thuoe tun. How chat thuoe la edc muéi crom I nhu Cra(SOy): Cr(OH 1SO);,. Cr(OH)YCL, .
Nong do muoi crom rong dung dich thuoc thuong 1a 8% . trong uing 25 = 26% Cr,0;.

Mot rruong thuoe ¢ pH = 2.5 + 3: thoi gian thuoe 4 dén 24 h. Thuoce crom thuong dé
sann xuat da mem. Thuoe tanin thudng dé san xudt da cung. Tanin thao moc duoc tich chiét
tcde nguon thye vat nhu thong., tang. soi. ... Tanin nhan tao hay syntan la phtre chat cua
phenolsunphonicaxit formaldehit. Thai gian thuoe tanin thuomg kéo dai vai tuan (3 dén 6
tudn. ¢o Khi vai thing) iy theo yéu cau chat luong da.

Dasau ki thuoe duoe 0 dé ¢o dinh chat thuoc vao da va ¢p dé tich nude. Sau do duoe
L mem bang dau thue vat hay dau dong vat. ty dé lam mat ncp nhan, nén cho da phang

viesay cho da kho. ti¢p theo da duge danh bong va nhuom bang thuoc nhuom dé tao mau

theo yeu cau su dung da.
3.5.2. Ngudn phdat sinh nuéc thdi, déc finh nuéc thdi cGa céng nghé thudc
da va tac déng cla ching téi méi trudng
L her cie cong doan trong cong nghe thuoe da la qua trinh uét, ¢6 nghia la ¢o su
dung nudie (hinh 3.18). Dinh muc tieu thu nude khoang 30 dén 70 m' cho 1 tin da nguyén

hieu Luong nuoe thai thudng xap xi luong nude tiéu thu. Tai luong, thanh phan cua cdc chat
cav O nhic¢m nude phu thuoce vao luong héa chal su dung va luong chit duoc tach ra wr da.
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Pinn muc hoa chat va tiéu thu nude trong cong ngh¢ thuode da duoc tom tat trong
bing 3.12.
Bang 3.12. Hinh mUc hda chat st dung trong cong nghé thudce da (9, 10)
(kg/100 kg da mudi)

{ Hoéa chat Cho san xudt da cing Cho san xudt damém
| NaCl 10- 30 10-30
.L NasS 3.0 3.0
CalCH), 4.5 4.5
| Na,CO- 50 50
(NH:):50; 20 20
HCI 0.3 0.3
NaHSC- 1.5 1.5
HoS04 4,0 4.0
Na. SO 20
Tenin a 12.0 1.0
Crom Cr2(SQ.4)s 10,0
Dau thuc vat 40
Syntan 3.0
Chat tro nhudm 3.8
Thuéc nhuom 0.6
Chat hoan thien dung méi hdu co 40
Nudc 30 - 35m*/1 tan da 30-60 m*/1 tén da

Trong cong doan bdo quan. mudi an NaCl duge sir dung dé udp da song, luong mudi
st dung (e 100 den 300 kg cho 1 tan da song. Khi thoi 1iét néng am ¢6 thé dung mudi
N SiF, de sit trunge. Nude thai cia cong doan nay 1a nude ria da trude khi udp mudi (néu
co. nuoe loar nay chira tap ¢hdt ban. mau md, phan dong vat.

Trude khn dua vao cde ¢ong doan tién xu 1y, da muoi duoc rira dé loai bd mudi, cic
tap chat bam vao da. sau dé ngam trong nude wr 8 dén 12 h dé hoi twoi da. Trong qud trinh
hot ot ¢o the bo sung cae chat tay NaOCL Na,CO5 d¢ tay md va duy tri pH = 7,5 = 8.0
cho moi truong ngam da. Nude thai cua cong doan hoi twol ¢o mau vang luc chua cac
protein tan nhu albumin, cdic chat ban bim vao da va ¢6 ham lugng muoi NaCl cao. Do ¢6
chua luong Ion ¢de chat hiru co & dang tan va lo Iimg, do pH thich hop cho su phat trién cia
vi khuan nen nude thin cua cong doan nay rat nhanh bi thot riva.
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Y

Dong vao

C

Nudc rug, mudi, chat ' : : B 2 Nude ‘rhql GRUMME,
5| Rua. bao quan, udp mudi > cac chat hau co
sat fring, Na.SiF, . o
protein, chat beo
_ o g Nudc thdi chiia NacCl,
MO, MeQLh, NeloOn Rua, hdi tuoi 5 mau. $S, DS, cac chat
chat hoat dong bé mat hau co dé phan huy
h N
7 s = : 3¢ thai kieém chia
: Tay I&ng, ngdm voi uee
[l 5 . . =
Naws, Ca(OH)z, HO g —> NaCl, véi, Iéng, cac chat
hau co, Na-§
Xen mép, ngo thit va xe
H-O, (NH2250: . J.r : Nudc thdi kieém chia voi,
e BN, NHC! ) Tay vaoi, lam mem L5 cAac héa chat, protein,
chat hau co
— [P N | N s * i Ty -
H-O, h\,Q,-gH. NaCl, Lam X0p Nudc thai cd tinh axit
H.504 > chua NacCl, cac axit
Mudi crom, Na:-COs, syntan THUSE o Nudoc thai chiua crom va
(tarin), chat dieét khudn — i chat thudc tanin thuc vat, ..
L Nudc thai chy 5
B e, Ty udc thdi chda crom va
> chat thudc tanin, finh axit
Bao
H_-O, NoOH, 5"/”“:][.‘- ThUé}C TrUng hoa, thudc lai, Nudc thai chua cac hoa
nhudm, axit formic, dau - dau 5 chat crom, déu, syntan,
déng. thuc vat ' tinh axit
Nudc, chat phd bé mat Hoan thién, ép say. Nudc ép chua cac hoa
(oxyt kim loaiy, son, chat s xén mép. danh béng  F—> chat thudc da, chat phu
tao mang bé& mat. thudc nhudm

Cac céng doan

Da

Dong thai

!

Da thanh pham

Hinh 3.18. So dé cong nghé va cac dong nudc thai trong san xuat thudc da
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Nuoe thar cua cong doan ngam vor va khu long mang tinh kiem cao do mor truomg
neant dactrone vaor de kb long ¢6 do pH thich hop e 11 den 1250 Neu pH < 11 [ap keraun
ot biew bieva collagen bi thuy phan, con néu pH > 13 da bt rop, long gion s¢ kho tich

Vlong Nuoe thar cua cong doan nay chira muor NaCl vor. chat ran 1o lung do long vun

v vor chat i co, stintua §°
Core doan K vor v lam meém da o s dung laong nuoe 1on ket hop var muoi
S eSO, Bay NHLCT de tich Tuomg vor con bam trong da va lam mém da bang men tong
Lop by men v sinh. Ciae men ndy tic dong dén cau tric das tao do mém man caa da. Nude
Orar cua cone doan nay mang tnh kiem. co chua ham luong cae chat hru e cao do protein

cuda v oo v ham lueng nig o dang amon hay amoniac,

Frone cong doan L xop, cie hoa chat sirdung 1 axit nhu axit axeue, axit sunlfurie
Canat fornes Cac avat nay co tic dung cham dat hoat dong cua enzyni. tao mor truang
el 2N 3 dueh hop cho gua uinh khuech tan chat thude vao trong da. Qua trinh tam

o tharene cal ben vor cong doan thuoe crom. Nude thai cua cong doan nay mang tinh
LE 4 ot

Nuoc i cua cone doan thuoe mang tinh axit va co bham luong Cr cao (Khoang 100
doir 200 e b new thuoe crom va BODs rat cao neu nhu thuoe i (khoang 6000 dén

ek T Nooe i thuoe crony ¢ mau xanh, con nude thar thuoec tlanm ¢o mau 101, mug

ko ki,

Nuow it et cae cone doan ¢p nuoc. nhuom. trung hoa. an dau, hoan thien thuaong la

ooy g dose Nuow thidi chia cie chat thuoce. thuoe nhuom v luong diau mé du,

Nue i cia corso theoe da ndr chung ¢ do mau. chiva ham luong ran TS, chat ran
Lo B SSC Teon luone o nhiem cac chat hiu cor BOD cao. Cae dong thar mang tnh ki¢m 1a
o that i cony doan hion ot ngam vor kho long. Nude thai cua cic cong doan L
vop. thuoe nune tnh asit Ngoai ra nuoc thar thuoe da con chua suntua, crom va dau ma,
Prac tnl nuoe e thuoe da cta wng cong doan va cua dong thai chung ¢o the tham khao

teone bapie 3013

Bang 3.13. )& finh nudc thai thude da (9, 10)

Cofigidagn | Lughgniibe | pH 1S, mg/| ] 5s, mg/l BODs, mg/I
o | B m ‘tan da muoi

| 25-40 7.5-80 8000 - 28000 2500 - 4000 1100 - 2500

Maames | 65-10 10.0- 12,5 | 16000 - 45000 | 4500-6500 | 6000 - 9000
| o v 70-80 30-90 | 1200-12000 | 200-1200 | 1000-2000

’7-_1 s | 20-40 50-68 | 8000-50000 | 5000-20000 | 6000 - 12000
e 29-40 | 16000-45000 | 600 - 6000 600 - 2200
| mieccemt || 48 50 26-32 | 2400-12000 | 300- 1000 800 - 1200
Ging | 30-35 | 75-10 | 10000-25000 | 1200-6000 | 2000 - 3000




Negoat ra trong dong nude thai chung con chia sunfua. crom va dau md véi ham luong
2 : N T =
sunfua s 120 = 170 mg/l; Cr 2 70 + 100 mg/l: dau ma : 100 = 500 mg/l.

S0 sdnh dic tinh nude thai cong nghé thuoe da véi nude thai do tht va nudce tu nhién
duoc chi ra trong bang 3.14.
Bang 3.14. So sanh dac tinh nuéce thai thudc da vai nuédce thai dé thi, nuéc tu nhién
va hiéu qua xd ly can thiét

Cac théng s6 Nudc thai Nuéc thdi dé Hié.:u quaxualy | Nudctu |Hiéu qua xu Iy
thudc da thi can thiét, % nhién can thiét, %

Nhiét do, “C 2C - 60 < 40 - < 30 -
oH 3: 12 6-10 65-20
Chat ran lo

3 1250 - 6000 300 - 1000 76 - 83 20-60 Q9
lung 3S, mg/l
BOD,, mg/l 2000 - 3000 350 - 1000 67 - 83 20 - 40 Q9
COD, mg/l 2500 - 3000 1000 - 2000 33. 60 60 - 250 Q2-98
ST, magy/l 120-170 1-5 Q7 - 99 1-2 9
cr'. mg/l 70 - 100 2-6 95-97 1-4 98
DGu mae. mg/l 100 - 500 50- 100 50 - 80 5-20 Q6

Tac dong cua nuoce thai thuoe da téi moi truong

Nuoce thar thude da néu khong duge xu 1y sé eay tde dong 16n tai nguon ucp nhan.
Nude chiaa ham luong chat hitu ¢o cao lam giam ham lrong oxy hoa tan trong nudc, gidn
ticp anh huong 161 doi song cua cde loai thuy sinh séng trong nude. Nude thai chira ham
luong chat ran lo Iimg dang vo ¢o va hitu ¢ cao gom cdc thanh phan voi, long. thit lam
dong tiep nhan br van duc va sa lang anh hudng dén cic loai dong vat song nhu ca, cdc loai
phu du dang ton tai & dong song. Cac muéi vo co tan lam tang do man cua nude, tang dp
sual tham thau va do cing cua nude. Mau 161 cua nude thai lam cho nguon tiep nhan co
maw. lam giam qud trinh quang hop cua cdc loai rong tao. Nude thadi chira crom dur & dang
o thuong it doc so voi Cr'” (4o doe ctia Cr'™ bang 1/100 do doc cua Cr™'). Tuy nhien Cr''
cothe gay diang ngoai da. lam so cing dong mach. Su ¢6 mat ctia crom trong nude thar s¢
Lam giam hoat dong phan huy chat httu co cia vi sinh vat. Nude chida sunfua £ay mui, vi

Kho chiu vango doc cho ca.

Neu nuoe thar thuoe da ngam vao dat s& lam dat tré nén cin ¢bi, kém mau md do
trong nude co chua ham luong mudi NaCl cao, mat khic ¢6 anh huong xau dén chat luong

NUTC g,



3.5.3. Cac phuong phép giam thiéu 6 nhiém va x{ ly nuéc thai
ngdnh thuéc da

Nude thai cua cong nghiép thuoe da 1a loai nudce thai cong nghiép chira nhieu chit o
nhicm nguon nude, do la:

- Cide chat huu co bao gom protein tan, long, thit, mé tdch ra tir thanh phan cau tric cta da.
- Cac hoa chat sudung trong tien xir ly da, thuoc da va hoan thién da.

D¢ gidim chi phi cho quéd trinh xr 1y nude thai va tién hanh xur ly dat hiéu qua cao, can
thuc hicn c¢ice bicn phdp giam 6 nhiém tai nguon. P61 véi cong nghé thuoce da ¢ thé st
dung cdc bien phip sau:

- Nude rira thict bi ¢6 thé wian hoan str dung cho cong doan rira da, hoi tuoi.

- Nude ngam voi ¢4 the tuian hoan sur dung cho cong doan hoi tuoi hay ngam voi. Nhiing
loar nude tan hoan nay ¢an qua h¢ thong ludi chan va lang can dé loai can bidn va long
vun.

Neu s dung lai nuGe ngam voi thi nhiing lan sau can bé sung thém voi va natri sunfit
Na,S. Nhicu tar lieu [9, 10] da chi ra kinh nghiém rang dung dich voi ¢6 thé tuan hoan
nhicu lan (10 den 20 1arj va qua doé c6 the tiét kiem duoc 26% Na,S va 40% voi ciing nhu
S0% nudc.

Tuin hoan su dung lai crom : Kha nang thu hoi crom tr dung dich thuoc crom ¢é thé
bang nhicu cich khidce nhau. Tan dung dich thuoc cia mé trude cho mé sau ¢é bé sung thém
hoa chat va chat thuoe. Phuong dn tha 2 1a bé sung cdc chat ¢6 tinh kiém nhu Na,CO;,
NaOH, MgO. v.v... vao dich thugce du dé€ tao két tia Cr(OH);, sau do qua lang gan va thu
duoe can Cr(OH)s. Can nay duge bé sung vao bé ¢ cudi giai doan lam xop. Cdc axit trong
dung dich lam xop s€ hoa tan hydroxyt crom. Nhu vay sé lam giam luong crom can thiét
cho cong doan thuoce. Phuong an tha 3 1a dich thudéc crom du cung véi nude rira duoce bd
sung cic chat kKiem dé tao ket wa va lang can, sau do bun lang dem loc ép. Ba loc duoc hoa
tan trong axit sunfuric H>SO4 & nhiét do soi va tao thanh mudi Cr'. Musi nay duoc su dung
nhu chat thuoce maoi cho cong doan thude. Can chid y rang trong cdac phuong phéap thu hoi,
tan dung lLar chat thudce o trén thi nuGe gan lang hay nude loc 1a loai nude thai ¢6 tinh kiem
VL.

Do dac tinh nuée thdi cua cong nghé thude da 1a hop bai cdc dong thai ¢6 tinh chat
Khic nhau (dong mang tinh axit. dong mang tinh kiém) nén cdc chat 6 nhiém trong dong
thai ¢6 the phian tng vai nhau, do dé khi ldy mau, do dac phan tich dong thai tong can phai
¢6 nhan x¢t, phian doan dé tranh ¢6 nhirng s6 liéu sai.

& % % ' 3 i Vo 2 Al " .~ \ 2. 5 3-
D¢ qud trinh xir Iy sinh hoc dat hiéu qua cao, can phan luong dong thai chia Cr'™*
(dang tan) va sunfua S dé tién hanh x 1y cuc bo nhimg dong thai nay.



A . -
a. Klue sunfua S

Phuong phip khir sunfua $* don gidn nhat 1a phuong phdp oxy héa. Cic chat oxy hoa
thuomg duge sir dung la H;0,, NaOCI, v.v... Nhung thong dung la dung O; cta khong khi
va cO muoi mangan 11 lam xic tic (nhu MnSOy). Phan ting xdy ra nhu sau :

ST+ 20, 0% g0,> (3.39)

Thoi gian thoi khi (hay thoi gian phan ing) dé khur sunfua thuong tir 4 dén 6 gio.
b. Khu crom

Phuong phip khir Cr* " thuong duoe ding trong xu Iy nude thai thuoe da la phuong

phap ket wa. Hoa chat dang 1a Na,COs hay MgO. muc dich lam tang do pH len 161 9 dé xay
ra phan timg két wa:

o+ O = Cr(OH), { (3.40)

Neuot ra cling ¢6 the dung sira voi hay voi lam chat trg k€t tia, nhu vay trong can

ngoat Cr(OH)s con chira can voi. Véi muc dich st dung lai Cr(OH)y thi nén dung kiém natri
hoac soda.

Khéng khi MnSOq
Déng A '_I—l*
2
— S
]/ -------- ‘ Khéng kh|
Déng . 3
6
s o4 ’ CJD R 8
] = P ; .
o ; Na.COs ‘ 7 9 Nudc thai
ong : sau xu ly
—7 f— :
1 .
f [0
Can Cr(OH)3 BUN thdi

Hinh 3.19. So do nguyén Iy hé théng xU Iy nudc thai cong nghiép thude da
Dong A dong thai chia sunfua; Dong B: dong thai chda crom il : Dong C: Cac dong thai khac
1. Sang chan, Iudi loc; 2. Thiét bi oxy héa: 3. Thiét bi két tua Cr(OH)s: 4. Thigt bi diéu hoa:

5. Thiét bi pha héa chat: 6. Thiét bi déng keo tu: 7. 9. Thiét bi ldng: 8. Thigt bi ban hoat héa:;
10. Hé théng xd Iy ban thdi

Sau Khi xur Iy cuc bo cdc dong thai nay, nudce thai tep e duoe dua v h¢ thong xur ly

p trung tar xi nghiep hay o tram xu ly tap trung cua thanh pho véi muc depy khtr ¢
0 nhi¢m & dang lo ling va cdc chat hitu co.

ac chat

Neguyen ly he thong xur Iy nude thai nganh thuoe da duge micu ta trén hinh 19
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e thong bao gom song chan rdc dé tach cdc tap chat tho nhu long, bac nhac, v.v...
Dong thai ¢hiia Cr'* va sunfua ™ sau khi xir ly cuc bo duge dua vao thiét bi dieu hoa cung
cac dong thar khidce. Sau do duoce qua bé tao bong keo tu va xir ly sinh hoc. Ban lang cua hé
thong duoc xur Iy bang phuong phdp tich nude. loc ép roi dem chon ldp cung rdc thai sinh
hoat.

3.6. NUOC THAI CUA CONG NGHIEP DET NHUOM
(6, 8,12, 13, 14, 15, 16)

Neanh det nhuom 1a mot trong nhitng nganh quan trong va ¢6 tir lau doi vi no gan lién
vornhu chu co ban cua lodd ngudi la may mac. Sin luong dét the gidi ngay cang tang cung
Vol gratang ve chat luong san pham. da dang vé mau ma. mau sic cta san phiam. Ching
han nhu An Do, hang nam san xudt Khoang 4000 triéu mét vai véi luc luong lao dong cua
naanh xap x1 Y5 van nguoi trong 670 xi nghiép. ¢) Viet Nam, nganh cong nghiép dét may
dang tro thanh mot trong nhing nganh mi nhon trong cdc nganh cong nghiép. Nam 1996,
toan nganh ¢o 210 xi nghi¢p vai san luong 450 tricu mét vay/nam va trong tuong lai dén
nam 2000 s¢ san xudt 2000 tricu mét vai.

3.6.1. Céng nghé san xudat vé ngudn phat sinh nuéc thdi

Neanh det [a nganh cong nghiép cé day chuyén cong nghé phic tap. 4p dung nhiéu
loar hinh cong ngh¢ khace nhau. Pong thoi trong qud trinh san xuat sir dung cic ngudn
nguyen Licu, hoa chat khiae nhau va ciing san xualt ra nhiéu mat hang ¢6 mau ma, mau sac,
chung loai khace nhau.

Neguycen licu ¢hu ycu la xo bong, xo nhan tao dé san xual cdc lai vai cotton va vai pha.
Neodr ra con sur dung cdc nguyeén liéu nhu long thd, day gai, to tim dé san xudt cic mat
hang tuong ung.

Thong thutng cong nghé dét - nhuom gom ba qud trinh co ban : kéo soi, dét vai va xir
Iy (nau tay). nhuom va hoan thién vai. Trong dé dugc chia thanh cdc cong doan sau :

Lam sach aguyen ligu: Nguyén licu thuong duoc dong dudi dang cic kicn bong tho
chia cde soi bong ¢ kich thude khice nhau cung véi ¢dce tap chat tu nhién nhu bui. dat, hat,
¢O ric. ... Neguyen Llicu bong tho duge dianh tung, lam sach va tron déu. Sau qua trinh lam
sucl bong thu duot dang cde tam bong phang déu.

Chai - Ciac soi bong duoe chai song song va tao thanh cdc soi1 tho.

Kéo sot. datlt ong, mac sor: Tiép e kéo sgi thé tai cic mdy soi con dé giam kich
thude soi. tang J0 ben vk quan soi vao cde ang soi thich hop cho viee deét vai. Soi con trong
ciae ong nho Juoe danh ong thanh cac qua to dé chuan bi d¢t vai. Tiép tue mac sol la don
cde qua one d¢ chuan bi cho cong doan ho sou.
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nhuom d¢ tao su gdn mau cua vai. Phan thude nhuom du khong gan vao vai, di vao nudc
thai phu thuoce vio nhiéu yéu t6 nhu cong nghé nhuém. loai vai can nhuom, do mau yéu

cau,

Thuoe nhuom trong dich nhuom c6 thé & dang tan hay dang phan tin. Qua trinh
nhuom xay ra theo 4 bude @

di chuy¢n cic phan nr thuée nhuom dén bé mat soi;

- ¢dn mau vao be mat sot;

- Khueeh tin mau vao trong soi, qua trinh xay ra cham hon so véi qua trinh trén;
- cao dinh mau vao sot.

Pham vi st dung cic loai thuoe nhuom cho cdce loal soi khde nhau duge thé hién trong

bang 3.15.

Bang 3.15. Pham vi s dung cac loai thudéc nhudm trong céng nghiép dét

'r Loai soi Soi ti )
Thude Sgibdng | yelulo Len Toc | Polyeste | Polyamit | Polyacrylonitril
nhum thuc vét e
Truc tigp X X X
Hodn nguyén X X
Hodn nguyén X
{Indigozol)

Luu huynh X X

Hoat finh X X X

Naphthol X

Phan tan X X

| Pigment X

Axif X X X
Phuc kim loaqi X X
Cafion (kiem) X
Crom X

DO edn mau cua cdce loai thuoe nhudom vao sgi rat khiac nhau. Ty 1é mau gan vao soi
nam trong khoang 50 dén 98%. Phan con lai s€ di vao nudce thar. Ty 1¢ mau khong gan vao
soi duoe tom 1at trong biang 3.16.
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Bang 3.16. Phan mau khéng gén vao sai (6).

Thuée nhuém Ph@n mau khéng gan vao soi, %

Truc tiép 5-30
Hodn nguyén 5-20
Hodn nguyén (Indigozol) 5-15
Luu huynh 30 - 40
Hoat tinh 5-50
Naphthol 510
Phén tan 8-20
Pigment 1
Axit 7-20
Phic kim logi 2-5
Cation (kiem) 2-3
Crom 1-2

B¢ tang hicu qua qud trinh nhuom, cdc héa chat duoc sir dung nhu cic loal axi
HL50,. CHLCOOH, ¢ic mudi sunfat natri, mudi amon, cic chat ¢am mau nhu synlephix,
(nolix.

[n hou la wo ra cde van hoa ¢6 mot hodc nhiéu mau trén nén vai lrang hoac vai mau.
Ho in 12 mot hon hop gom cde loai thude nhuom & dang hoa tan hay pigment dung moi.
Cic 16p thuoe nhuom dung cho in nhur pigment, hoat tinh, hoan nguyeén, azo khong tan va
mdigozol. Ho in ¢6 nhi¢u loai nhu ho tinh bot. dextrin, ho alginat natri, ho nhi twong hay
ho nhd hoa tong hop. Sau nhuom va in, vai duoc giat nong, gidt lanh nhicu lan. Phan thuoe
nhuom khong gan vao vai va cic héa chat sé di vao nude thai. Vang khd, hoan tat vai vai
muc dich on dinh kich thude vii. chéng nhau va én dinh nhiét. trong do sir dung mot s6 hoa
chat chong mau. chat lam mém va hoa chat nhu metylic, axit axetic. formaldehit.

S0 do nguyen ly cong nghe dét nhuom hang soi bong va-cic dong nude thai duoce thé
hicn trén hinh 3.20.

Nguon nude thai phit sinh trong cong nghé dét nhuom la tir cic cong doan ho soi, gid
ho. ndu, tay, nhuom vi hoan tat, trong dé lwong nude thai chi yeu do qua trinh giat sau moi
cong doan. Nhu cau st dung nude trong nha mdy dét nhuom rat Ion va thay déi theo cic
mat hing khice nhau. Nhu cau s dung nude cho 1 mét vai ndm trong pham vi tir 12 dén 65
lit va thai ra tr 10 dén 40 1it. Nhin chung sy phan phoi nude trong nha may det nhu sau:



Nguyén liéu déu , Keo SQI‘, Ch(i]l, ghép.
danh éng
H.O. tinh bot, phu gia < NiLiB i chii
e . e 96 —— finh bot. hoa chét
Dét vai
Enzym l Nudc thdi chta hd
NGOH —| Git hd 5 tinh D&t bj thly
| phan, NaOH
NaOH, haa chat . X
N i Nau ———  Nudc thai
Hai nudc >
H.504 R
H-0 > XU ly axit, gidt v Kudeihdi
Chéat tay giat >
i--,-,-O, . NaCCl, héa " Tc‘:y Tréng NG i
chéat ’
T g Ciat _
H-O-, chat tay giat > i —  Nuodc thai
NaOH. héa chéat > Lam béng | »  Nudc thai
Dung dich nhudm > Nhudm, in hoa 3 Dich nhudm thdi

H-5C4

.05, chéit tdy git Giat ————  Nudc thai
L SN O R 1S Y 2

vy v

Hol nucc N e R % =
e Hodn tat, vang khé

I

San phdm

F——  Nudc thai

HS, hoa chat -

Hinh 3.20. So dé nguyén ly céng nghé dét -nhudm hang soi bong va
cac ngudn nudc thai
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l. San xudt hoi : 53¢

2. Nude lam lanh thiét bi : 6.4%
3. Nude lam mat va xur 1y bui trong xi nghi¢p soi, det : 7.8%
4. Nudc cho cdc qud trinh chinh trong xi nghiép dét - nhuom = 72.3%
5. Nudce ve sinh : 7.6%
6. Nude cho vice chong chdy va cdc van dé khic : 0.6%
Tong 100%

Theo H. Ratter [6]. luong nude thai tinh cho 1 don vi san pham ciua mot sO mat hang
nhu sau:
4 = s : - v o . . . i 3 = )
~Hang len nhuom. dét thoi (bao gom xur Iy so bo va nhuom) la 100 dén 250 m /1 1an vat.

i e . - . 9 - 3 r e i
- Hing vii bong. nhuom, dét thoi 1a 80 dén 240 m /1 tan vat, bao gom:

Ho sui : 0.02 m’/1 tin
Nau. it ho. tay : 30 den 120 m'/1 tan
Nhuom: 50 dén 120 m'/1 tan

- i - ,, = . . ar 3 o '
- Hang vii bong nhuom, dét kim 1a 70 dén 180 m /1 tan vai

\ y . N - i 3 2 - .
- Hang vai bong in hoa, dét thoi 1a 65 dén 280 m /1 tan vai, bao gon

Ho sot s 0,02 m'/1 tan
Git ho, ndu. tay:  30dén 120m /1 tan
In, say : 5 dén 20 m'/1 tan
Giat: 30 dén 140 m'/1 tan
Chan len maw e soi polyacrylonitrit 1a 40 dén 140 m /11dn, bao gom:
- nhuom soi 30 dén 80 m'/1 tan
- eidl sau dét 10 dén 70 m /1 tan

Vi trang tir polyacrylonitril 1a 20 dén 60 m /1 1an (cho 1ay giat).

3.6.2. Cdc ngudn gdy 6 nhiém, dac tinh nuéc thai nganh dét nhuom
va céc téc ddéng téi moi trudng
Cic chat gay 0 nhi¢m chinh trong nude thai cia cong nghicp det nhuom bao gom:
~ Cdc tap chal tich ra tir vai soi nhu dau mo, cac hop chat chira nito, pectin, cdc chat
bui ban dinh vio soi (trung binh chi¢m 6% khoi luong xo so1).

_ Cic hoa chat st dung trong quy trinh cong nghé nhu ho tinh bot, H>S0,, CH,COOH,
NaOIL. NaOCL 11,0,. Na,COs, NaySOs, ... cdc loai thude nhuom, cac chat tro, chat ngdm,
¢hat ¢am mau. chat tay eiat. Lugng héa chat sir dung doi vor tmg loai vai, tng loal mau
thutme khice nhau va chu yéu di vao nudce thal cua g cong doan trong ung.
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bac trung quan trong nhat cha nude thai twr cic co s&r dét - nhuom la su dao dong rét
lon i ve luu luong va i luong cac chat 6 nhiém., né thay doi theo mua, theo mat hang san
xuat vachat luong cta san phdm. Nhin chung nude thii tir cice co s& dét -nhuom co do kiem
Khid cao. ¢6 do mau va haum luong cic chit hitu co, tong chat rin cao. Pac tinh nudc thii va
cae chat gay ¢ nhi¢m trong nude thai nganh dét - nhuom duoc the hién trong bang 3.17.

Bdng 3.17. Cdc chat gay 6 nhiém va dac tinh cua nudce thai nganh dét - nhuém

Coéng doan Chat 6 nhiém trong nuéc thdi Dac tinh cla nudc thai

Hb soi, Tinh bot, glucose. carboxy metyl xelulo, | BOD cao (34 dén 50% t8ng sén

it hés polyvinyl alcol. nhua, chét béo va sap lucng BOD)

Nau tay NAOH. chat sap va dau mé. tro, soda, | Do kiem cao. mau 18i, BOD cao
silicat natri vé xo soi vun (30% téng BOD)

Tay trang Hypoclorit, hop chat chia clo, NaOH, | D6 kiém cao. chiém 5% BOD
AOX, axit, .

Lam béng NaOH, tap chdt D6 kiém cao. BOD thdp (dusi 1%

téng BOD)

Nhudm Cac loai thude nhudm, axit axetic va | D6 mau rat cao, BOD kha cao
cac muédi kim loai (6% tong BOD), TS cao

In Chat mau, tinh bét, dau. dat sét, mudi | D& mau caoc, BOD cao va déu
kim loai, axit, ... mad

Hodn thién Vet finh bot, mo déng véat, mudi Kiém nhe. BOD thap, lugng nho

Bang 3.18. Dac tinh nudc thdai san xudt cua xi nghiép dét - nhudém hang boéng
dét kim (6)

Céac théng sé bon vi Gid tri nhé nhat Gia tri trung binh Gia tri cuc dai
oH - 8.5 10,3
Nhiét do o 25 27 38
COD mg O/l 420 650 1400
BODs mg O/l 80 180 500
TCC mg/I 100 202 350
T6ng photpho mg/l 26 50 80
SO~ mg/l 750 810 1050
5° mg/I <01 <0.] 0.18
Ci mg/l 400 800 1650
AOX mg/| 05 0.8 12
Crom mg/I < 0.01 0,015 0.034
Nikel mg/l < 0.1 < 0.1 04

Clri v Nau hon hop 2 gilr 1 Tan,
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Ham luong cdc chat gay 6 nhiém trong nude thai cia tung loai hinh cong nghé va timg
loal sin pham thuong khdc nhau va thay doi tir co s¢ nay sang co so khic. cung nhu thay
doi 1on trong ngay tai mot ¢o s& san xual. Cdc gid tri nay phdi duoce do va lay mau phan tich
cho tng ¢o s cling nhu & cédc thai diém khic nhau doi vai mot ¢o so. Thi du vé dac tinh
nuoc thar cua mot xi nghi¢p dét nhuom mat hang bong dét kim véi luong nude thai 70 -
180 m*/1 tdn san phdm nhu & bang 3.18.

Khio sdt mot s6 xi nghiép dét nhuom hang bong & An Po cho thdy cic két qua ve
luong nude thai va dae tinh nude thai khdc nhau (bang 3.19).

Nghicn cau tai mot s6 xi nghi¢p dét nhuom o Viet Nam chi ra két qua trong bang 3.20.

Bang 3.19. Dac tinh nudc thdai cta Mot s& xi nghiép dét nhudm & An Da (14
(M&u hén hgp cac dong thai méi)

Mnghies Pon vi ] 2 3
Cac théng s6
Nuéc thai m’/tan vai 240 210 135
pH - 6,7-6.8 72 9.1
D6 kieém mg/| 796 500 975
TS mg/I 2180 3600 2750
BOD:s mg/l 218 296 260
COoD mg/| 592 800 415
Cl mg/l 488 1390 735
50,7 mg/| 284 320 735

Bang 3.20. Ddc tinh nuéc thai cla mat sé xi nghiép dét nhuoém ¢ Viét Nam (16)
(Mau hén hgp céc déng thai)

Xinghiép

Cée Pon vi ] 2 3 4 5

héng sd

Bac finh san Hang béong| Hang pha Hang pha Det len Soi

ph&m dét thoi dét kim dét kim

Nudc thai m’/1 tén véi 394 264 280 114 236

pH . 8- 9-10 9-10 9 9-11

TS mg/! 400 - 1000 950 - 1380 800 - 1100 420 800 - 1300

BODs mg/I 70-135 90 -220 120 - 400 120-130 | 90-130

CCDk mg/! 150 - 380 230 - 500 570-1200 | 400-450 | 210-230
| D6 mau Pt-Co 350 - 600 250 - 500 1000 - 1600 | 260 - 300
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Thanh phan nude thai cong nghiép dét ral da dang, bao gom cdc cha! 6 nhiém dang
htru cor (thuoe nhuom, tinh bot, tap chat) va dang vo co (cac muéi trung tinh, cdc chat trg
nhuomy, v.v...

Anh hudng cta cic chat gay 6 nhiém trong nudc thai nganh dét nhudom téi nguon tiép
nhan ¢o thé 1oém tat nhar sau:

- DO kicm cao [am tang do pH cta nude. Néu pH > 9 s¢ gay doc hai véi cdc loai thuy
sinh. gay an mon cdce cong trinh thodt nude va hé thong xir ly nude thai.

- Muoi trung tinh 1am tang ham luong t10ng chat ran TS. Luong thai I6n gay tdc hai déi
voi cac loar thuy sinh do lam tang dp suat tham thdu, anh hudng (Gi qud trinh trao déi chat
cua e bao.

- Ho tnh bt bicn tah i tang BOD. COD cla nguon nude, gay tie hat di van dos
song thuy sinh do Tam gidm oxy hoa tan trong nguon nude.

- Do mau cao do luong thuoe nhuom dur di vao nude thai gay mau cho dong 1iép nhan,
anh huong (61 qud trinh quang hop cua cdc loai thuy sinh, anh hudng xau téi canh quan.
Cac chat doc nhu sunfit, kim loar nang, hop chat halogen hitu co (AOX) ¢6 kha nang tich
trong ¢othe sih vat voi ham luong 1ang dan theo chudi thite an trong hé sinh thi nguon
nuoc. gay ramot so bénh man tinh hay ung thu doi voi ngudi va dong vat.

Ham luong 6 nhiem cde chat hitu co cao s¢ lam giam oxy hoa tan trong nudc, anh

huong 131 sursong cua cae loai thuy sinh.

3

3.6.3. Cac phuong phdap ngén ngua, giam thiéu & nhiém va xd Iy nudc thdi
nganh dét nhuém

3.6.3.1. Cac phuong phap ngdan ngira, giam thiéu

Nuoe that 1 loar chat thai gay 6 nhiém moi truong dang dugc quan tam hang dau
trong cac loar chat thar cua nganh dét nhuom.

Vi khong ¢o 80 hicu ve tii lugng 6 nhiem cling nhu dic tinh 6 nhiém nude thai mang
tinh tong quan ¢ho nganh nén khi lua chon phuong dn ngan ngira giam thiéu va xir Iy nude
thar ¢an ¢6 khao sdt nghien cdu cu thé cho g truong hop.

Cic phuong phip ngan ngtra, giam thicu 0 nhiém nudc thai nganh dét nhuom ¢ thé
duoc thue hicn trong qud trinh san xudt nhar:

- Giam nhu cau st dung nude bang thuong xuyen kiém tra hé thong nude cap, tranh ro
rinude. S dung modun tdy, nhuom. giat hop ly. Tu dong va (6i vu héa qud trinh giat nhu

elat nguoc chicu. Tudn hoan, sir dung lai cdc dong nude giat it 6 nhiém va nude lam nguoi.

- Han ¢he su dung cde hoa chat tro, thuoe nhuom o dang doc hay kho phan huy sinh
Lo, Nen st dung cide hoa chat, thude nhuom it anh huong vai moi trudmg, ¢o do tan trich
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cao va thanh phan kim loai trong thuoc nhudom nam trong gidi han ticu chudn cho phép.
khong gay doc hai cho moi truong.

- St dung nhicu Lm dich nhuom vira tiél kiém héa chat, thuoe nhuom va giam duoe 0
nhicm moi truong. O IJ.J.\ ¢o the tmg dung voi mot so truong hop, cu th¢ nhu:

+ Thuoe nhuom axit dor vai mat hang len va polyamit:
+ Thuoe nhuom bazg d6i vai mat hang polyacrylonitril:
+ Thuoe nhuom true uep dor vér mat hang bong:

+ Thuoe nhuom phan tdn cho soi 16ng hop nhu polyceste.

Mot s0 nhom thuoe nhudom do tinh chat bi thuy phan nhu thuoc nhuom hoat tinh hay
bi oxy hoa khir nhu thude nhuom luu huynh. thuoée nhuom hoan nguyen trong qua trinh
nhuom nén khong cho phép hoae han ché st dung lai nhicu lan.

Vian de thu hoi thuoe nhuom tir dich nhuom hoac tr nude giat thuomg phic tap. Cho
deén nay ¢ mot so nuoe da thanh cong trong viee thu hoi thude nhuom indigo tr qua trinh
nhuom soi bong bang phuong phdp siéu loc. Sau khi nhuom thi phian thude nhuom khong
oan vao soi sé di vao nude giat véi nong do 0.1 g/1. Binh thuong nudce gial nay la nudce thai.
Pé thu hoi thuoe nhuom, ngudi ta dung phuong phdp siéu loc nang nong do thuoe nhuom
sau loc 1en 60 dén 80 g/l vt ¢6 thé dua vao be nhuom dé su dung lai.

- Giam cde chat gay o nhiém nude thai trong qud trinh tdy. Trong cdc tac nhan lay
thonge dung tri hydroperoxyt thi cdce chal tay con lai déu chita clo (NaOC! va NaClO),). Cac
phan tng phu trong qud trinh tdy tao cic hop chat hiru co chia clo fam tang ham luong
AOX trong nude thai. PE giam luong chat tay dang chat clo ma van dam bao do trang cua
vii bone (do trang 16n hon 80 theo Berger), ¢6 the ket hop tay hai cap. Cap 1 tay bang
NaOCI ¢6 bo sung NaOH. sau 10 dén 15 phut bo sung HyO, va dun nong dé thuc hien (ay
cap 2. Bang phuong phdp nay ¢o thé giam AOX duge 80% ()

Neuoi ta ¢6 thé thay the NaOCI va NaClO, bang peraxitacetic CHC” Ly O
~0O -OH

dicu kien pH trong khoang 7 dén 8 va dung cho tay cdc loai hang bong, dam bdo do trang
nhu cic chat tay chia clo.

- Giam o nhiém kiem trong nude thai tir cong doan lam bong. Thong thuong lam bong
vai thue hien ¢ nhi¢t do thap 10 den 20"C véi dung dich kiem ¢6 nong do NaOH 1 280 dén
300 mg/l (trong ung 28"Be) va thisi gian Juu cda vai trong be lam bong 1a 50 giay. Ngudi ta
¢o thé thay phuong phdp lam béng lanh bang phuong phip lam bong nong vai nhict do 60
dén 70°C. thai gian luu giam con 20 giay va lugng kiem tiét kiem duoe 7 dén 10%. Hién
nay phuong phip ket hop gita lam béng nong va an thu xut bang phuong phdp ¢6 dac
dang dudce tng dung ¢ mot so nude nhu Ao, Diic. Thuy Si. Bang phuong phip aay «i &<
i hoi xat d¢ st dung lai. Hoi tht cta qua trinh ¢o dac duge quay lai su dung cho lam
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nong dung dich kiém (thue hién [am bong néng). Sau qua trinh lam béng, dung dich kiém
thuong chita cic tap chdt ban tach ra tr xo soi, ho tinh bot, nén trude khi c6 dac dé thu hoi
xtt thi phai tién hanh lam sach bang lang, loc va tuyén ndi bang cach théi khi ¢6 bo sung
H-0-.

Bing phuong phdp nay ¢é thé tiét kiem duoc 15% luong nudce, 15% luong hoi va 25%
luong xut so vl phuong phdp lam béng lanh. Ngoai ra phuong phdap ndy con ¢6 cic wu
dicm khidc nhu tiet kiém héa chdt dé trung hoa khi giat, giam 6 nhiém nudc, t6c do lam
bong cao v thue hién & nong do xit thip hon 226 g/l (= 25 Be).

- Thu hoi va s dung lai dung dich ho tir cong doan ho soi va giti ho.

Trong qua trinh ho si, cdce loai ho duge dung thuong la tinh bot va tinh bot bién tinh,
carboxymetyl xelulo (CMCO), polyvinylalcol (PVA). polyacrylat va galactomannan. Cic loai
ho nay lam tang COD cua nude thai, trong d6 co cdc loai nhue CMC, PVA, polyacrylat la
nhung chat kho phian huy sinh hoc.

Thu hoi va sir dung lai cac loai ho trong cong nghi¢p dét nhuom rat phic tap va nhiéu
khi khong kinh t¢. Tur khi ky thuat mang phat trién va doi hoi giam 6 nhiém moi truong
trong cong nghi¢p duge dé cao thi ¢6 nhiéu nghién ctru dé thu hoi va sir dung lai cdce loai
ho. dac bict la cic loai ho tong hop. Phuong phdp siéu loc dé thu hoi ho PVA dau tién cua
My. duoc ung dung tr nam 1974, Sau do duoc nghién ciru va tmg dung & nhiéu nudc chau
Au.

Neuyen ly ¢ua phuong phap siéu loc dé thu hoi ho duge mo ta trén hinh 3.21.

Soi doc - Vdi sau khi git hé
. : 1 2 Vai 3 >
Dich hd ‘_' .
Soingang 4

Hinh 3.21. Nguyén ly phuong phdp siéu loc thu hoi hd
1. Thiét bi hd soi doc; 2. Thiét bi dét; 3. Thiét bi git hd, giat:
4. BE chlia nudc thdi git hé: 5. Thiét bj siéu loc
Nguyen ly cua phuong phdp la nude thai sau gitt ho va giat ¢6 nong do ho khoang 12 -
15 g/l duoc loc co hoe dé tach tap chat, sau d6 qua mang siéu loc. Sau siéu loc nong do dich
ho dat dugce tr 80 dén 150 g/l (trung binh 110 - 120 g/1) dugce tuan hoan su dung lai va phén
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nude trong cho quay lai lam nuéce giat. He théng nay cho dén nay duoc st dung dé thu hoi
cdce loai ho 16ng hop PVA, CMC hay hén hop cua hai loai ho trén.

3.6.3.2. Cdc phuong phap xi Iy nuce thai dét nhuém

Do dic thu cua cong nghe, nudc thai nganh dét nhuém chia téng ham luong chét ran
TS, chit ran lo limg, d6 mau, BOD, COD cao. Chon phuong 4n xtr ly thich hop phai dua
vao nhiéu yéu 16 nhu luong nuéc thai, dic tinh nude thai, tiéu chudn thai, xir Iy tap trung
hay cuc bo. D€ dat hieu qua kinh (€ ciing nhu hiéu sudt xir Iy, can ¢6 hé théng phan lubng
dong thai, dac biét d5i véi v6i nhitng cd s ¢6 nang sudt san xuat hang dét nhuom Ién. Can
phan ludng cdc dong thi theo céc loai:

- Dong 6 nhiém nang nhwr dich nhuom thai, dich ho, nuée giat dau ctia méi cong doan.

- Dong 6 nhiém vira nhu nuée giat & cic giai doan trung gian.

B Dong 6 nhiém nhe nhu nude 1am nguoi, nude giat cudi. Dong thai 6 nhiém nhe ¢6
thé xir Ly so bo hay truc tiép twan hoan sir dung lai cho san xuat.

Ve nguyen ly xur 1y, nudc thii loai nay ¢6 thé ting dung cdc phuong phap:

- Co hoc nhur sang, loc, lang dé tich c4c tap chét tho nhu can ban, xo soi, rdc, v.v...

- Héa ly nhu trung hoa cdc dong thai ¢6 tinh kigm, axit cao; dong keo tu dé khir mau,
cdc tap chit lo g va cdc chat khé phan hay sinh hoc; phuong phdp oxy héa, hip phu,
dién héa dé khir mau thudc nhuom.

- Sinh hoc dé xr Iy cdc chat 6 nhiém hitu co c6 kha nang phan huy sinh hoc nhu mot
50 loai thudc nhuom, mot phan ho tinh bot hay cdc tap chat tach tir soi.

- Phuong phdp mang ¢6 thé dung dé thu hoi cdc loai ho téng hop, khir mau, tich mudi
vO ca,...

Phuong phdp trung hoa, diéu chinh pH

Gid i pH cua cde dong thii tr cong doan nhuom, tdy, lam béng c6 thé dao dong
trong khodng rong, mat khdc cdc qué trinh xir ly hoa ly va sinh hoc déu doi hoi mot gid tri
pH nhit dinh de dat duge hieu sudt xir Iy t6i wu. Do d6 trude khi dua sang thiét bi xir ly,
dong thai can duge diéu chinh pH t6i gid tri thich hop. Trung hoa c6 thé thuc hién bang
tron dong théi 6 tinh axit véi dong thai ¢6 tinh kiem hodc sir dung cdc héa chat nhu H,S0,,
HCI, NaOH, CO,. biéu chinh pH thuong két hop thuc hién & bé dieu hoa hay bé chita nudc
thai.

Phuong phdp dong keo tu

Day la phuong phdp thong dung dé xir Iy nuéec  dét nhuom. Trong phuong phip
nay nguoi ta dung cdc loai phén nhom hay pheén sit cing véi sfa voi nhu sunfat sit, sunfat
nhom hay hon hop cua hai loai phen nay va hydroxyt canxi Ca(OH), vai muc dich khir mau
vimot phan COD. Néu dung sunfat sat II thi hiu qua dat 16t nhat & do pH = 10, nguoi ta
¢6 thé ding Ca(OH), dé digu chinh pH. Ham luong muéi sunfat st 1T dua vao tir 50 dén
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100 g/1 m’ nuée va 250 g Ca(OH); cho 1 m’ nudc thai can xi ly. Con néu dung sunfat
nhom thi khong ché€ moi trudng co6 tinh axit yéu ¢ pH = 5 + 6. Vé nguyén 1y, khi dung phén
nhom hay sit sé tao thanh cdc bong hydroxyt nhom hay hydroxyt sit [11. Cac chdt mau va
cdc chit khé phan hay sinh hoc bi hdp phu vao cdc bong can nay va ling xudng tao bin
cua qud trinh dong keo tu. Phuong phdp nay duoc tng dung dé khir mau ctia nudc thai va
hi¢u suat khir mau cao doi véi thuée nhudom phan tdn. Pé tang qud trinh tao bong va trg
ling, ngudi ta thudng bo sung chat tro tao bong nhu polyme hitu co. Phuong phip nay sinh
ra luong bun 16n tir 0,5 dén 2.5 kgTS/1 m' nudc thai xi ly. Bun nay cin duoc tach nuée va
chon 1dp dat biét. Ngoai khir mau, phuong phdp nay con lam giam COD dang ké (60 +
70%).

Bén canh phuong phidp keo tu héa hoc, phuong phdp keo w dién hda dia duoc dng
dung dé khir mau & quy mo cong nghiép. Nguyén ly cliia phuong phdp nay 1a trong thiét b
keo t ¢6 cde dién cuc, gilta cdc dién cuc ¢6 dong dién mot chieu dé lam ting qud trinh két
bdm tao cdc bong can dé lang. Mot s6 nghién ctiu da chi ra diéu kién lam viéc t61 wu cta hé
thdng nay nhu sau [15] : cudng do dong dién 1800 mA; dién thé 8 V; pH 5,5 dén 6,5.

Dai v6i phuong phdp nay, ngudi ta ¢6 thé s dung két hop c¢d phén nhom va phen sit
dé khir mau ctia thude nhudém hoan nguyeén, hoat tinh, phan tén.

Hdp phu

Phuong phdp hap phu ¢6 kha nang ding dé xr Iy cdc chat khong ¢ kha nang phan
huy sinh hoc va cdc chét hitu co khong hoac khé xur ly bang phuong phédp sinh hoc. Phuong
phédp nay duge dung dé khir mau nudc thai chita thuée nhudém hoa tan va thuée nhuém hoat
tinh. Co s& cua qud trinh la hap phu chat tan lén bé mat chat ran (chat hdp phu). Cac chat
hdp phu thuong dung [a than hoat tinh, than nau, dat sét, cacbonat, magie, trong dé than
hoat tinh la chat hap phu cé bé mat riéng 16n 400 dén 1500 mzfg. Nhu cau lugng than hoat
tinh dé xur Iy nudc thai ¢6 mau rdt khdc nhau, can phdi kiém tra luong st dung sao cho kinh
t& nhat, trong dé can phai tinh dén su t6n that cho qud trinh hoat héa nhiét cho than tr 5 dén
10%. Chang han khi thi nghiém cho nhu cau than 13 0,5 kg/1 m’ nuéc thai, nhu vay phai
tinh thém su ton that 120,025 dén 0,05 kg/1 m’ nude thai.

Pht;'(mg' phap oxy hoa

Do ciu tric héa hoc cia thude nhudom bén trong khong khi nén trong khir mau nudc
thai ctia dét nhudom biang phuong phdp oxy hda phai ding cdc chat oxy héa manh. C6 nhiéu
két qua nghién cifu da chi ra rang, khi ding ozon hoac khong khi ¢é chita ham luvong ozon
nhat dinh ¢6 kha nang khir mau rat 61, dac biét cho nudc thai chira mau thuéc nhudém hoat
tinh. Theo tai liéu [15] cho thay, dé khit mau cua 1 g thudc nhudém hoat tinh c¢an 0,5 g Os.
Nhu vay dé khir mau cta nuée thdi ¢6 hdm luong thudc nhudom hoat tinh 100 g/l thi can sir
dung 50 g Oy/1m’ nudc thai. Chi phi dé san xuat 1 kg Oy 1a 2,4 DM (tign Dic) va nhu vay
chi phi cho xtr 1y nude thai nay t6n 0,12 DM/1 m”. Do d6 khi chon phuong phap nay dé khir
mau thudc nhudém can phai xét dén gid thanh san xudt ozon.
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Phuong phdp mang

Phwong phdp mang duoc tng dung trong xit 1y nude thai nganh dét nhuém véi muc
dich thu hoi hoa chat dé tdi sir dung lai nhu thu hoi tinh bot PVA, thude nhuom indigo bang
sieu loc hode dong thoi thu hoi muéi va thude nhuém bang két hop gifra thim thau nguoc
v mang ban thdm. Dong luc qué trinh loc mang la su chénh léch dp suat giita hai phia ca
mang.

Su chénh léch dp suat d6i véi cdc phuong phéap mang rat khdc nhau, chang han d6i véi
viloc la tr | d€n 4 bar, d6i véi siéu loc la tir 2 dén 10 bar, mang bdn tham tr 10 dén 40 bar
va thim thau nguoc tir 10 dén 80 bar, ¢6 khi t6i 160 bar. Ngoai ra két cau mang trong céc
loai cling khdc nhau. Dai véi vi loc va siéu loc 1 mang mao quan con déi véi tham thau
nguoc va mang bdn tham Ja mang khong mao quan hay con goi 1a mang khuéch tan dung
dich. Neu x¢t ve khéi luong phan ti ctia cdc chét can tach thi thim thau ngudgc ing dung
VoI cdc chit ¢6 khéi luvong phan tir tir 100 dén 200 g/mol, mang bdn thdm tir 200 dén
20.000 g/mol, siéu loc tir 20.000 dén 100.000 g/mol va vi loc tr 100.000 dén 500.000
g/mol. Phuong phap mang c¢6 wu diém tich duoc céc chat ¢ do tinh khiét cao, tuy nhién do
2id thanh thi€t bi, chi phi van hanh cao nén pham vi ting dung chua dugc rong rii.

Phuong phap sinh hoc

Phan 16n cdc chalt ¢6 trong nuéce thai dét nhuom La nhiing chat ¢6 kha nang phan hay
sinh hoc. Trong mot s6 trudng hop nude thii dét nhuom 6 thé chia cdce chat ¢6 tinh doc
d6i vdi vi sinh vat nhu cdc chét khir vo co, formaldehit, kim loai nang, clo, v.v... va cdc
chdt khé phan hiy sinh hoce nhu cdce chat tdy, giat, ho PVA, cic loai dau khodng, ... Do dé
trude khi dua vao xir ly sinh hoc, nude thai can duoc khir cde chat gay doc va giam ty lé cdc
chdt kho6 phéan huy sinh hoc bang phuong phap xir Iy cuc bo.

Trong xir Iy nude thai bang phuong phdp higu khi, can kiém tra ty 1¢ chat dinh dudng
cho qud trinh phan hiy, cu thé ty 16 BODs : N: P=100:5 - [. Thuong trong nuée thai dét
nhudm thi¢u ham lugng nito va photpho, do dé bién phdp hiéu qua nhat la tron véi nudc
thdi sinh hoat dé dua vao xir Iy sinh hoc. Cic phuong phdp sinh hoc thong dung duoc sir
dung cho xu ly nude thai cong nghiép dét [a phuong phdp bun hoat tinh, loc sinh hoc, ho
oxy hoa, hodc ket hop xtr Iy sinh hoc nhiéu bac. Mot s6 so do nguyen 1y hé thong xu ly
nudc thai dét nhudom dugce thé hién trén hinh 3.22, 3.23 va 3.24.

H¢ thong xtr Iy ¢ hinh 3.22 dugce thiét k& dé xir Iy nude thai chia nha mdy dét nhuém
san xual vii sgi bong véi luu luong nude thai 3000 dén 4000 II]‘/ngﬁy, COD = 400 + 1000
mg/l va BODs = 200 + 400 mg/l. NuGc sau xir 1y ¢6 thé dat BODs < 50 mg/l, COD < 100
mg/l.

H¢ thong xr Iy & hinh 3.23 duoc tng dung dé xur Iy nudc thai cta xi nghiép (ay nhuom
Niederfrohna hang Schiesser véi luu lwong nude thai 2500 m"/nge‘ly. Xi nghiép tay nhuom
hang bong va thuée nhuom sir dung chd yéu 1a thude nhuom hoat tinh. Nguyén ly co ban
cua h¢ thong bao gom: xwr Iy sinh hoc, hidp phu va keo . Trong xur ly sinh hoc ¢6 diing
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chat mang la bot than nau va trong hdp phu cling diing boét than nau. Pac tinh cua than nhu
sau : kich thudc hat < 5 mm, bé mat rieng 300 m’/g va khdi lwong riéng 460 kg/m’,

Héa chat suc khi
Nudc thdi ‘ l Nudc thdi
c
/| > cl) 3 4 sau xu Iy
1
\ e
| » 6 » Bun
|
—> BUN

Hinh 3.22. So dd nguyén ly hé thang x ly nudc thdi cta cong ty Stork Aqua (Ha Lan)

1. Sang chdn réc; 2. Bé didu hda; 3. B& keo tu; 4. Thiét bi Idng bun:
5. Bé sinh hoc: 6. Thiét bj xu ly bun

Sinh khoi va bot than tir bé sinh hoc, thdp hdp phu dugc hoat héa bing phuong phap
nhiét dé tuan hoan sir dung lai mot phan va thai mot phan. Nudc thdi dugc xur 1y bang
phuong phép keo tu v6i phen nhom va chat tro keo la polyelectrolyt, ti€p theo la qué trinh
lang loc. Sau d6 40% duoc thai thang vao ngudn ti€p nhan va 60% duge xir 1y ti€p bang
[am meém, tham thau nguoc dé tich mudi vo co va dua vao bé chia, tron véi nude sach roi
khir tring va tuin hoan st dung lai cho xi nghiép tdy nhuém. Bang hé thong nay c6 thé xir
Iy nude thai ¢c6 COD ban dau [a 516 mg/l, BODs = 140 mg/l va & dong ra ¢c6 COD = 20,3
mg/l, BODs < 0,1 mg/l. Nudc khong mau va ham luong chat ran rat nho, song lugng bin
sinh khoi 1dn bot than tao ra twong d6i l6n. Vi ham luong bun la 50% thi ngudi ta tinh
lrong bun sinh ra tir 1,6 dén 2 kg cho 1 m’ nudc thai xir Iy, ¢6 nghia tinh theo chat kho 1a tir
0,8 dén 1 kg cho 1 m’ nudc thii. Gid thanh x& 1y bing phuong phdp nay khd cao,
5 DM/ m® nuée thii.

Hé thong xir 1y & hinh 3.24 ¢6 thé sir dung dé€ xur 1y lugng nudce tir 6000 dén 7000
m’/ngdy, trong dé nudc thii dét nhuom chiém tr 15 dén 20% (1100 dén 1300 m3/ng£1y). A\
nguyén 1y, nuée thai dugc qua sang chian dé tach cédc tap chat tho, sau qua bé diéu hoa va
dieu chinh pH bing stta voi Ca(OH), dat gia tri pH 1a 9,5. Phen sat dua vao véi ham luong
170 g/m?' dé thuc hién qud trinh keo tu. Bun cta cong doan keo tu va bun sinh hoc duge xtr
1y bang én dinh bun y&m khi, sau dé loc ép va dua di chon lap. Lugng bun tao thanh twong
ddi nho, chimg 0,6 kg/l m’ nude thai xir Iy tinh theo bun kho tuyét d6i. Gia thanh cho viec
x{r Iy nude thai cta xi nghiép 1a 1,8 DM/1 m’, trong d6 ngudi dan tra 3,8 DM/l m’ nuéc
théi sinh hoat.



Nudc thai Bé didu hoa

|

Bé& trung hoa

i

BST than nduy > B& sinh hoc
Axit axetic )| cokhudyton
3
Lang —» Hoat héa nhiét L ——» Bun
Hap phy tang sbi cd
B&t fhan néy —— 8 ——» khudy trén
Lang —» BUN
Phén nhém — .y —
. Keo tu, két tua
Chat fro ke ————»| oty kett
v
Lang S XUty bun Bun chon
‘l 1ap
Loc
Nudc thdi vao
. ngudn tiép nhén
Lam mém

Thém thdu ngugc L Muéi st dung lai

-+

HO B& chia nudc dé
Khtr fring béng ozon ol st dung lai

Hinh 3.23. So dd nguyén Iy hé thdng xU ly nudc thai nganh dét cua cong ty
Schiessen Sachen (CHLB buc)
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X 1y nuGe thai nganh dét la can thiét, viéc luva chon phuong an xur 1y cuc bo hay tap
trung phu thudc vao nhiéu yé&u té nhu kinh phi, dit dai, van hanh va luong nudce thai, dac
tinh nudce thai cua cdc co sd. Tuy nhién, dé chon dugc phuong dn xir ly thich hop cén ¢6
phuong dn nghién ctiu tham do va trién khai.

l Ca(OH);
Nuéc thai 1 » .
7/ . .
. . BE didu hda
Nudc thai 2
e
Phén sét 5
—_— Keo tu
Ladng

!

XU Iy sinh hoc nhiéu bac

Lang v, XU Iy ban yém khi
H& nhéan tao Loc ép

h 4 [ » Ban
-J-—-_'-.-'—-_ ey o -
ﬂ,’ﬂgion tiép nhan

Hinh 3.24. So do hé théng xU Iy nudc thdi sinh hoat 1an nudc thai dét nhudm
(nudc thai dét nhudm chiém 15 dén 20%) & Greven (CHLB Bac)

3.7. NUGSC THAI CUA CONG NGHIEP GIAY (6,8,17,18,19,20,21,22)

Cong nghiép sdn xudt gidy da ¢6 tr hang nghin nam. Gidy la nhu cau can thiét trong
cude song con ngudi dé phuc vu cho nhieu muc dich khdc nhau : gidy viét, gidy goi, trong
thong tin. sinh hoat, ... O nhiing nudc cong nghiep phat trién, mic st dung gidy tinh binh
quan cho mot dau ngudi trong 1 nam khoang 300 kg, trong khi & cdc nude dang phdt trién
chi & mue 10 kg hodc thap hon. Gidy dugce san xudt chu yéu tir nguon thuc vat, dac biét la
g0, bang nhicu phuong phip khdc nhau. Pong thoi cling la nganh cong nghiép gay ra nhi¢u
van dé tdc dong 161 moi trudng.

3.7.1. Céng nghé san xudt gidy

Cong nghé san xudt gidy bao géom hai qud trinh co ban : san xuét bot gidy tir nguyén
liéu tho va sin xudt gidy tir bot gidy (xeo gidy).
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Neuyen liéu chu y€u dé san xudt bot gidy 1a xo soi thuc vat, chil yéu ur g0, cdc cay
ngoai goé nhu day, gai. tre nita va cic phu pham nong nghiép nhu rom, ba mia hoac cac loai
soi tdi sinh. D¢ san xudt 1 tan bot gidy trung binh can tir 1.5 dén 3 tan nguyén licu kho tuyeét
doi hay tr 3 dén 6 tan nguyén liéu ¢6 do am 50%.

Ticu chudn k¥ thuat vé thanh phin héa hoc ctia nguyén liéu dé san xuat bot gidy bao
20m:

- Ham luong xenlulo phai I16n hon 35% khéi luong trong nguyén licu kho tuyet doi dé
dat duge hicu sudt thu hoi bot cao va ha gid thanh san pham.

- Ham luong lignin, hemixenlulo va cdc tap chit khdc thap dé giam hoéa chat nau, tay,
giam thai gian ndu va qua d6 tranh duge anh hudng xau 16i chat luong cua xenlulo. Thanh
phan hoa hoc ctia mot s6 loai g dung trong cong nghiép gidy dude thé hién trong bang
3.21.

Bang 3.21. Thanh phan héa hoc clia mét sé loai gd (6)
Tinh theo % khdi luong kho tuyét déi

Loci gd i
) G& bach duong Gé& bach dan Go fram

Thanh phan

Xenlulo % 43 38 43
Lignin % 29 25 23
Hemixenlulo % 26 34 31
Chét chiét % 1.7 23 1.5
Tro % 0.3 0.4 0.7

Lignin la chit ¢6 do tring hop cao, & dang vo dinh hinh, thanh phin cht yéu la cic
don vi phenylpropan néi két véi nhau thanh khoi khong gian ba chicu. Lignin dé bj oxy
hoa, hoa tan trong kiem, trong dung dich sunfit hay mudi ctia axit H,SO; nhu Ca(HSO4),
khi dun nong.

Hemixenlulo 1a chat 1ong hop cacbonhydrat véi ¢du tric thanh phan cta né chi cé
gluco (nhém dudng hexo va nhém dudng pento). Hemixenlulo khong tan trong nudc nhung
tan trong dung moi hiru co va bi thuy phan trong dung dich kiem hay axit lodng khi dun
SOI.

Cidc chat chiet bao gom axit béo, nhua axit, cdc hgp chat thom va cdc loai alcol. Hau
hét cdc chat nay déu hoa tan trong dung moi hitu co.

Ngoal nguyeén licu xo soi, cong nghi¢p gidy con st dung mot luong 16n cdc hoa chat &
cdc cong doan nau, tdy, xco gidy nhu dd voi, xit, cao lanh, nhua thong, cdc chat két dinh wr
nhi¢n va 1ong hop. cdc chit oxy héa dé khir lignin nhu clo, hypoclorit, peroxit, ...



So do quy trinh cong nghé san xudt gidy va bot gidy c¢6 kém theo cdc ngudn phat sinh
ra nude thai duge thé hién trén hinh 3.25.

Nguyén liéu tho (fre, nta. gd...)

1

NUOGCTa 7 Giacengnguyénlieuthd |,  Nudc thai chia fop chat
Hoa chéat ndu . 3 l Nudc ngung Dung dich kiém
Hoi nudc Nau _ tudn hodn
> Dich den
Nudc rda . RUG R (@fe] d‘c,:c —‘do’r -
xat héa | I
Nudc ngung
Hoa chét t&y >

Taytrdng |, Nudc thai cé dé mau, BODs, COD cao

v

h A

Nghiénbét | Nudc ria cé SS, BODs, COD cao

Chat dén, phu gia

L 4

Phen > 3
Dau .
UGS : Xeo gidy Nudc thdi cd SS, BOD, COD cao
Hoi nudc :
Hoi nudc N Séay ——  Nudc ngung
San phédm

Hinh 3.25. So dd cong nghé san xudt gidy va cac ngudn nudc thai

Gia cong nguyen liéu tho bao gom ria sach nguyén liéu, loai bo tap chat va ciat manh
theo kich ¢d thich ho» ddp tng yéu cau cua phuong phdp san xuat bot gidy.

Sdn xuct bor gidy 1a qud trinh gia cong xur Iy nguyen liéu dé tdch cdc thanh phan
khong phdi la xenlulo sao cho thu duge bot gidy ¢6 ham lugng xenlulo cang cao cang t6t.

Ve nguyén ly co ban, cdc phuong phdp dé san xudt bot gidy bao gom: co hoc, nhiét
hoc va héa hoc. Trong thuc t&€ san xuat thuong két hop nhiing phuong phdp trén, dé 1a:
phuong phap ban héa, phuong phap héa nhiét co (CTMP) va phuong phdp héa hoc. Phuong
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phap co hoc thuan tiy cho hi¢u sudt bot cao (85% dén 95%) rhung tiéu t6n nhieu nang
luong va bot ndy tao ra gidy ¢6 do bén khong cao, gidy dé bi bién vang. Trong cdc phuong
phip k€t hop deu c6 dung héa chat dé nau, muc dich 1a tach lignin va cdc tap chat khéc sa
khoi xenlulo.

Hiéu suat san xudt bot gidy cla cdc phuong phap duoc trinh bay trong bang 3.22. O
day cho thay hiéu suat bot ctia phuong phdp ban héa la cao hon ca (60 dén 90%).

Bang 3.22. Cdc phuong phdap san xudt va hiéu sudt bot gidy (6)

Phuong phéap XU ly héa hoc Hiéu sudt (%)
(héa chét néu) (khéng tay)
1. B&n hda
- sunfif tfrung tinh NazSOz + NaCOs + Na HCOq 65-90
- sunfat NaOH + Na,s 75 -85
- soda NazCO3 + NaOH 65 -85
- bisunfit Mg-sunfit 60 - 90

2. Hoa - nhiét - co (CTMP)

- sunfat NaOH + NassS 55+ 60
- bisunfit Mg-sunfit 55+ 70
- sunfit Sunfit axit 55+ 70
3. Hoa

- sunfat NaOH + NazSO3 40 = 55
- soda NaCO3 + NaOH 40 + 55
- sunfit Sunfit axit 40 = 60
- bisunfit Mg-sunfit 45 = 60

Trong cong ngh¢ san xudt bot gidy bing phuong phédp sunfat va sunfit thuong géan lién
vGi cong doan tdy bot. Hién nay trén thé gii 75% cong nghé san xuit bot gidy 1a cong
nghé sunfat va sunfit. Bot gidy san xudt bang hai cong nghé nay c¢6 do bén, do tring cao
(bang phuong phdp sunfit bot c6 thé tdy dat do tring cao nhat). Hai cong nghé nay cé thé
sir dung cho nhiéu loai nguyén liéu dang g, tre, nita va c6 kha niang thu hoi héa chat nau
bang phuong phip co dac-d6t-xit hoa dich den dé tdi sinh st dung lai dung dich kiém cho
cong doan nau.

Tinh chét cua bét gidy ngoai phu thude vao dac tinh nguyén liéu dau con phu thuoe
vao cong ngh¢ ndu va xir ly bot. Véi cdc cong nghé khac nhau, tinh chat bot ciing khic
nhau.
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Rica bor : Muc dich tich bot xenlulo ra khoi dich ndu (con goi 1a dich den). Dich den
bao gom cdc hop chdt chita Na, chii yéu la natrisunfat Na,SO;, ngoai ra con chita NaOH.,
Na,S, Na,COs va lignin cung cdc san pham phan hiy hydratcacbon - axit hitu co. Qu4 trinh
rira bot thudng sir dung nude sach, lugng nude sir dung can han ché (6i mite t6i thidu nhung
vin dam bdo sao cho tach bot xenlulo dat hiéu qua cao va nong do kiém trong dich den la
cao nhat, do pha loang 1a nho nhat dé giam chi phi cho qua trinh xir Iy ta. sinh thu hoi
kiem.

I'dy trang = V6i yéu cau san xudl cdc loai gidy cao cap. ¢6 do trang cao, bot gidy can
phai duge tdy wrang. Muc dich cha tdy trdng l1a tach phin lignin con lai va mot sé thanh
phan khic khong phii xenlulo nhu hemixelulo. Céc tic nhan tdy thuong dung dé tdy tring
bot gidy la clo, hypoclorit natri NaOCI, hypoclorit canxi Ca(OCI),, dioxit clo ClO,,
hydropeoxit HyO; va ozon Os. Chire ning cia cdc héa chét dung dé tdy bot gidy duoc trinh
bay trong bang 3.23.

Bang 3.23. Chic nang cla mét s6 chét diing trong tdy bot gidy

Héa chdét Chic nang Uu diém Nhugc diém
Clp Oxy héava clo | Kha lignin 181, ré N&u st dung khong hop Iy cé thé
héa lignin tién I&m mat dé dai cua bét, tao AOX
NaOCl Oxy hda, hoa Dé lam va dé su Né&u s dung khéong hop Iy cé thé
tan lignin, 1am dung I&m mat dé dai cua bét. tao ra
sang mau cloroform
ClO5 Oxy hda. hoa Pat dé trdng cao, Tco ra cle hau co (AOX)
tan lignin khéng phdén hiy
Lot
O3 sd dung Oxy héa, héa Doéng thdi khdng Phai c6 thiét bi chuyén ding dé
cung vai tan lignin chua clo, khéng san xudt ozon, ¢ thé lam mat doé
NaOH gday déc hai dai cua bot

HoO2 (2 = 5%) | Oxy hdavalam | Dé st dung. khéng | Gid thanh cao
sang mau gdy déc hai

Nghién bot gidy : Muc dich la lam cho cdc xo soi duoe hydrat héa, déo, dai, tang bé
mat hoat tinh, gidi phéng gée hydroxyl lam tang dién tich be mat, tang do mem mai, hinh
thanh d6 bén cia 1o gidy. Sau cong doan nghien bot, bot giay duoc tron véi chat don va cac
chat phu gia d¢ dua dén bo phan xco gidy.

Xeo gidy : La qud trinh tao hinh san phdm trén luéi va thoat nude dé giam do 4m cia
gidy. Sau d6 gidy duge qua say dé c6 san pham kho.

I'hu hoi héa chat : Muc dich 1a dé dat duoc hiéu qua kinh (€ cao, déi véi quy trinh
cong ngh¢ san xual bot gidy biang phuong phdp héa hoc can ¢ bo phan thu hoi héa chat.
Chang han viéc tdi sinh kiem tir dich den cta phuong phdp sunfat bao gom céc giai doan :
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- Co dac dé giam luong nudc;

- D6t dich da qua co dac & nhiét do cao T > 500"C véi muc dich cho cdc chat hitu co
chay hoan toan tao thanh CO, va H,O, ¢on thanh phan v6 co cua kiem den sé tao can tro
hodc can néng chay goi la kiem do;

- Xt hoa kiem do bang dung dich kiem lodng va sira voi Ca(OH),. Sau d6 tach bun
voi va dung dich trang gom NaOH, Nas,S, Na,COs;, Na,SO, duoc thu hoi va tuan hoan sir
dung lai cho cong doan nau.

3.7.2. Cd&c ngudn phdét sinh nudc thdi va dac tinh nudc thai trong ngdanh gidy

Cong nghe¢ san xudt bot gidy va gidy 1a mot trong nhimg cong nghé su dung nhiéu
nudGe. Tuy theo timg cong nghé va san phdm, luong nude can thiét dé san xudtl 1 t4n gidy
dao dong tir 200 dén 500 m®. Nuée duge dung cho cdc cong doan rira nguyén liéu, nau, tdy,
Xeo gidy va san xudt hoi nude. Trong cdc nha may gidy, hau nhu 1t ¢d lugng nude dua vao
s dung s& [a lugng nudce thai va mang theo tap chat, héa chat, bot gidy, cdac chat 6 nhiém
dang hitu co va vo co néu nhu khong ¢6 hé thong xir ly tuan hoan lal nuGe va hda chat.

Cdc dong thai chinh cla cdc nha may san xudt bot gidy va gidy bao gom:

- Dong thai rra nguyén liéu bao gom chat hitu co hda tan, dit d4, thude bio vé thuc
vat, vo ciy, ...

- Dong thai cua qud trinh ndu va rira sau ndu chda phan 16n cic chat hitu co hoa tan,
cdc hoa chat nau va mot phan xo soi. Dong thai ¢6 mau 6i nén thuong duge goi 1a dich
den. Dich den ¢6 nong do chat kho khoang 25 dén 35%, ty 1€ gilra chit hitu co va vo co 1a
70:30.

Thanh phiéin hitu co cht yéu la trong dich den lignin hoa tan vao dich kiem (30 dén
35% khoi lugng chdt kho), ngoai ra la nhitng san phim phéan huy hydratcacbon, axit hitu
co. Thanh phan v6 co bao gom nhitng héa chat nau, mot phan nho 1a NaOH, Na,S tu do,
Na>SO4, Na,CO;z con phan nhiéu 12 kiem natrisunfat lien két véi cac chit hiru co trong
kiem. O nhing nha mdy I6n, dong thai nay dugce xtr 1y dé thu hoi tdi sinh sir dung lai kiém
bing phuong phdp ¢6 dac - d6t chdy cdc chat hitu co - xiit héa. Dai véi nhitng nha mdy nho
thuong khong ¢ h¢ thong thu hoi dich den, dong thai nay dudge thai thing cung cdc dong
thai khdc clia nha mdy, gay tac dong xau téi moi trudng

- Dong thai wr cong doan tdy clia cdc nha mdy san xuat bot gidy bang phuong phédp
hoa hoc va bdn hoa chia céc hop chat hitu co, lignin hoa tan va hgp chdt tao thanh cua
nhimg chat do voi chat tdy & dang doc hai, ¢6 khd nang tich tu sinh hoc trong co thé song
nhu cdc hop chit clo hitu co, lam tang AOX trong nudc thai. Dong thai nay ¢6 do mau, gid
tri BODs va COD cao. Pac trung clia dong thai tir cong doan tay bang cdc hop chat chira clo
duoc chi ra trong bang 3.24.
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Bdng 3.24. Tailuong & nhiém frong dong nudc thdi cda cdng doan tay (17)

,Phu ong Fih 6& Nguyén lleu dBu Théng s8 & nhiém (kg/tén bt gidy)

san xudt bot gidy BCD COD
Soda rom 16 60
Sunfat fre. naa 17 Q0
Sunfit agd mém 15 60
Sunfat gd cling 16 60

Dong thai con chita hén hop cdc chat clo hitu co dac trung qua tai lvong AOX tir 4 dén
10 kg/1 tén bot. Day la dong thai ¢6 chida cdc chat cé tinh doc va khé phan huy sinh hoc.
Nhung néu ciing tdy bot gidy theo phuong phéap sunfat tir g6 cung bang oxy thi tai luong
COD giam con 35 kg/1 tan bot va AOX 1a 0,7 kg/1 tan bot.

- Dong thai tir qua trinh nghién bot va xeo gidy chl yéu chita xo soi min, bot gidy O
dang lo ling va cdc chat phu gia nhu nhua théng, phdm mau, cao lanh.

- Dong thai ur cdc khau rira thiét bi, rira san, dong chay tran c¢é ham luong cac chat lo
g va cdc hoa chat roi vai. Dong thdi nay khong lien tuc.

- Nude ngung ctia qud trinh ¢6 dac trong hé thong xur 1y thu hoi héa chat tr dich den.
Muc do 6 nhiém ctia nude ngung phu thude viao loai gb, cong nghé san xuat.

Trong cdc dong thai thi nudce thai tir cong nghé san xudt bot gidy gay ra nhigu van dé 6
nhiém ddng quan tam. Trong cong nghiép gidy trén thé gidgi ¢6 nhig Xi nghiép hoat dong
dudi dang lién hop sin xudt cd bot gidy va gidy, nhung ciing ¢6 nhieu co s& chi san xuét bot
gidy va co so khdc san xudt giay.

Nhu bang 3.22 cho thay, néu san xudt bot gidy tir gb bing phuong phdp héa hoc thi
trén dudi 50% cdc tap chat cua gé dugc tdch ra khoi thanh phan xenlulo. Trong thanh phan
tap chat thi lignin chi€m xap x{ 50%. Lignin Ia chat bi phan hiy rat cham dué6i tdc dung cta
vi sinh vat, do d6 nudce thai loai nay rat khé xir ly bang phuong phép sinh hoc.

Keét qua nghién citu & cdc nha mdy san xuét bot gidy bing phuong phdp sunfit & CHLB
Diic [18] chi ra lugng nudce thai cho 1 tin bot d6i véi cédc loai bot khac nhau duge tém tit
trong bang 3.25.

Bang 3.25. Luong nudc thdi finh cho 1 tén bdt gidy, sén xudt theo phuong phdp

sunfit (18)
Luong Loqi bot B&t soi B&t gidy
nudc thai m*/ 1 tén bot nhan tao cé t&y khong tdy
Gid tri nhoé nhat 105 185 46
Gid Hi 16n nhét 351 348 309
Gida tri trung binh 220 255 Q9
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Vi du vé thanh phan dich den cta phuong ~hdp sunfit dugc chi ra trong bang 3.26.
Dich den c6 ham lugng chat ran tong tr 12 dén 1€ 4 khai luong, trong dé thanh phan chinh

la hgp chat cua lignin (52%).

Bdng 3.26. Thanh phan dich den trong phuong phap Ca-sunfit (6)

% khdi lugng trong ham lugng chét ran téng cua dich den ti

Hop chat 12 dén 16%

Lignin sunfonat 52
Cac chat chiét

Poly- vé oligosaccharit 6
Monosaccharit 23
Axit glukuron 1
Axit aldon 4
budng sunfenat 3
Axit axetic 2
Metylic 1
Canxi 5

O céc co sd ¢6 he théng xir 1y dich den bang phuong phap c6 dac-dot-xit hoa dé thu
hoi héa chat thi tai luong 6 nhiém trong nudc ngung cua cic phuong phdp san xuit bot gidy
tr cdc nguon nguyén liéu khdc nhau rat khdc nhau. Bang 3.27 chi ra ham lugng cdc chat o
nhiém trong nudc ngung cua phuong phdp bisunfit-Mg déi véi hai loai g6. Ham luong va ty
I& gitta BODs : COD chi ra nuGe thai loai nay ¢6 kha nang xir ly bang phuong phdp sinh
hoc, dac biét 1a phuong phdp yém khi.

Bdng 3.27. Ham lugng cac chat 6 nhiém trong nudc ngung i cong doqnﬁc{-é dac
dich den cla phuong phdp san xudt bot giay sunfit-Mg (6)

Logi nguyén liéu - _
Pon vi G&6 bach duong G6 bach dan

Ham lugng
Dioxyt luu huynh SO; g/l 3+4 0.4-+006
Axit axetic CHaCOOH g/l 30+35 10+ 11
Axit formic H-COOH g/l 04 +06 356+-40
Metylic CHzOH g/l 02-+:03 03+04
Furfurol a/l 02+03 0.7-+-09
CcoD myg/| 6750 20 + 500
BODs mg/! 3200 8 +800
BODs : COD - 0.47 0.43
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- Dong thai tr cong nghé xeo gidy chita chu yu bot gidy va cdc chat phu gia. Nudc
nay dwoe tach ra tr cdc bo phan cia mdy xeo gidy nhu khir nude, ép gidy. Phan 16n dong
thai n2y dugc tuan hoan st dung truc ti€p cho giai doan tao hinh gidy hay cho céng doan
chuan bi nguyén liéu vao may xeo hodc ¢6 thé gidn tiép sau khi nuée thai duoc qua bé lang
dé thu hoi gidy va xo soi. Hinh 3.26 minh hoa mot vi du don gian hé théng tuan hoan nudc
trong xeo gidy.

< Nudc cap
Bot gidy ! :
——— oy N e
Chudn bi nguyén liéu Xeo gidy -
Chat don v&o may sdy Tao hinh | Kntinuoe | Ep | Séy " Gidy
—pr
rF'Y Y FY
i
Nudc ngung
[
AN

L&ng thu hoi bét, soi —n N
Nudc thai

Hinh 3.26. So dé hé thong tudn hodn nudc trong qud trinh xeo gidy (6)

Khao sdt 3050 nha mdy xeo gidy trén th€ gidi cho thdy, dinh mic nudc cap trung binh
[a 80-m® cho 1 tan gidy. O CHLB Pic nude thai tir cdc nha mdy gidy da giam di rdt nhiéu
do ¢6 sir dung cdc dong tuan hoan tr bé ling thu hoi bot, sgi. Tai luong nude thai va COD
trong nudc thai ctia mot so loai gidy duge Mobius [19] liet ké trong bang 3.28.

Bdng 3.28. Tdi luong nudc thdi va COD clia mdt sé loai gidy (19)

Gidy san phdm Nudc thai (m?/1 téin san phdm) COD (kg/1 1én sén pham)
Giay khéng gd

- loai thudng 10+ 80 3+9¢

- loai dac biat 50 + 350
Gidy tu gd 5+ 40 15 + 25
Giay tu gidy phé liéu 5+ 30 20 + 30

Nudce tuan hoan nhiéu lan thi ham luong cdc chat ¢ nhiém trong nude cang tang. Két
qua khao sdt & 7 dén 9 nha may san xudt gidy bao bi di tr nguyén lieu dau la gidy ph€ lieu
cho thdy dic tinh cla nudc wan hoan trong mot hé kin ¢é ham luong canxi, sunfat, clorit
cao (bang 3.29). Day ciing [a van dé I6n khi thai loai nude nay.
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Bang 3.29. DPac tinh nudc tuan hodn cua cdc nha may gidy (19)

Théng s& Pon vi Gid ti $6 nha may khao sat
CcOD mag/! 4500 - 22000 8
BODs mg/! 2000 - 8100 8

15 mg/| 4500 - 23000 7
pH - 49-7.3 9
SO~ mg/! 240 - 2350 7
Cr mag/! 130 - 2950 7
ca?' mg/! 360 - 2040 7
Mg?" mg/! 30-110 7
Slels mg/! 0.5-47 7
Nhom mg/! 05-83 7

Két qua khdo sdt & mot s6 Cong ty Gidy Viet Nam cho thdy, tai luong nudc thai tinh
cho 1 tdn gidly san phdm tr 200 dén 600 m’ [20]. Céc cong ty nay sdn xudt ca bot gidy va
gidy, trong do chi cé Cong ty Gidy Bii Bing ¢6 h¢ thong thu hoi kiem va hau nhu cac cong

-

ty khdc déu khong c6 tuan hoan str dung nudce trong cong nghé san xudt giay.

Bdng 3.30. Cong nghé san xudt va tai luong nudc thai cia mot s& cong 1y gidy

& Viét Nam
Cosd Céng nghé Tdi lugng nuéc théi B tinh nudc thai, mg/|
san xudit m°/1 tén gidy BOD: oD 55

1 Sunfat 400 = 500 85 500 63
cé thu hdi kiém

2 Hoa nhieét co CTMP 200 80 + 160 400 + 800 150 +~ 200
kndNg fhu hoi kiém

3 Xuaf 500 650 1050 172
khong thu hdi kiém

4 Xat 500 + 600 125 253 150
khong thu hoi kieém

3.7.3. Cde bién phap gidm thiéu nudc thdi trong coéng nghiep gidly

Giam luong nudc thai trong san xuat bot gidy va gidy c6 thé dat duge nho cdc bién
phap :

- Bao quan va lam sach nguyén ligu dau bang phuong phdp kho s€ giam dugc luong
nudc rira.
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- Dung sing phun tia dé rira mdy méc, thiét bi, san ... s& gidm dugc luong nuée ding
ké so vai rira bang voi.

- Thay doi cong nghé¢ tdch dich den ra khoi bot & thiét bi hinh tréng thong thuong
bang ép vit 1di, ép hai day hay loc chan khong dé giam thé tich dong thai.

- B4o toan hoi va nudc, trdnh thit thodt hoi, chay tran nudc.
- Phan ludng cdc dong thai dé tuan hoan sir dung lai cdc nguon nudc it ¢ nhiém.
Gidm (di lugng cdc chat 6 nhiém trong nudc thai ¢d thé thuc hién bing cdc bién phap:

- C6 giai phdp xtr 1y dich den dé giam duoc 6 nhiém cta cdc chdt hitu co khé phan hiy
sinh hoc nhu lignin, giam dugc do mau cua nudce thai, giam dugc héa chét cho cong doan
nau va giam 6 nhiém cdc chét hiru co, vo co trong dong thai. Cac phuong 4n xir 1y dich den
bao gom:

a. Tach dich den dam dac ban dau tir ludi gan bot gidy va tuan hoan chiing lai noi nau
dén kha niang ¢6 thé s&€ gidm tai luong kiem trong dong thai.

b. Thu hoéi hoa chat tir dich den bang cong nghé ¢o6 diac - dot - xit héa sé giam tai
luong 0 nhiém COD tGi 85%.

c. Xur Iy dich den bang phuong phdp yém khi s€ lam giam tai luong 6 nhiém hifu co tir

- Thay thé hoéa chat tdy thong thuong la clo va hop chat cia clo bang H,0, hay O; dé
han ché clo tu do khong tao ra AOX trong dong thai. '

- Thu hoi bot gidy va xo tir cdc dong nudc thai dé st dung lai nhu ngudn nguyén liéu
dau, dic biet doi véi dong thai tir cong doan nghién va xeo gifly. Cac phuong 4n c6 thé 1a
lang, loc, tuyén ndi. Bién phdp nay c6 céac loi ich la ti€t kiém duogc nguyeén liéu dau, mat
khdc giam duoc tai luong chit rdn téng va chit rin lo ling trong nudc thai.

- Tranh roi vai, tén that héa chat trong khi pha trén va sir dung.

3.7.4. Céac bién phdp xtr ly nuéc thdi trong céng nghiép gidy

Nudce thai nganh gidy chita mot luong [6n cdc chat ran lo ling va xo soi, cdc hgp chit
hitu co hoa tan & dang kho va dé phan huy sinh hoc, cdc chat tdy va hop chdt hitu co cia
chiing. Cdc phuong phdp xu ly loai bo cdc chat 6 nhiém nudce clia nganh gidy bao gom ling,
dong keo tu hda hoc va phuong phap sinh hoc.

Phuwong phdp ldng dung d¢€ tich cdc chat ran dang bot hay xo soi, trudc hét doi vai
dong thai tr cong doan nghién va xeo gidy. V&i muc dich thu hoi lai xo sgi, bot gidy thi
thuomg dung thiét bi lang hinh phéu. Trong qua trinh lang can phai tinh todn thoi gian luu
thich hgp vi véi thoi gian luu dai dé c¢é hién tugng phan huy yém khi, khi bun lang khong
duoc 14y ra thuomg xuyén. Dé nudc thai loai nay ling duoc t6t va tao diéu kién cdc hat lien
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ké&t v6i nhau tao thanh bong can dé 1ang, ngudi ta thuong tinh toan vai LAl trong B€ mat tr |
dén 2 m/m2h (luu luong dong thai tinh cho 1 don vi be mat lang ctia bé trong 1 don vi thoi
gian). D& giam thdi gian luu trong bé lang, nang cao hi¢u sudt ling nguoi ta c6 thé théi khi
nén (4p sudt 4 dén 6 bar) vao bé lang. Loai bé ling - tuyén ndi nay thuong co tii trong be
mat 5 dén 10 m’/m”.h.

Phuong phap déng keo tu héa hoc dung dé xtr 1y cdc hat rdn & dang lo limg, mot phan
chat hitu co hoa tan, hop chat photpho, mot s6 chat doc va khir mau. Phuong phip dong keo
tu c6 thé x1r 1y trude hodc sau xir 1y sinh hoc. Cic chit keo tu thong thuong la phén sat,
phen nhom va voi. Céc chit polyme dung dé tro keo va tang toc do qud trinh lang. Doi voi
mbi loai phén can dién chinh pH clia nudc thai & gid tri thich hop, chang han nhu phen
nhom pH tir 5 dén 7, phén sit pH tir 5 dén 11 va ding voi thi pH > 11.

Phuwong phdp sinh hoc dung dé xir 1y cdc hgp chat hitu co & dang tan. Nudc thai cua
cong nghiép gidy va bot gidly cé tai luong 6 nhiém chat hitu co cao, dac biét c¢é chira ham
luong cac hop chat lignin cao & dong thai cta xi nghiép. Cdc hop chat cua lignin la nhiing
chat khong c¢6 kha nang phan hiy hiéu khi va phan hity yém khi rdt cham. Do d6 trudce khi
dua nude thai vao x 1y sinh hoc thi dich den cia qud trinh san xudt bot gidy cin duge xur 1y
cuc bo dé tach lignin.

Trong nudc thai clia san xudt gidy va bot gidy c6 ham luong cdc hop chat cacbonhydrat
cao, 12 nhitg chit dé phan hay sinh hoc nhung lai thiéu nito va photpho la nhitmg chat dinh
dudng can thiét cho vi sinh vat phat trién. Do d6 trong qud trinh xur 1y nudc thai bang
phuong phdp sinh hoc can bé sung cdc chat dinh dudng, dam bao ti 1¢ cho qua trinh hi€u
khi BODs : N : P = 100:5:1; d6i véi qua trinh y¢m khi BODs : N: P=100:3: 0.5.

Pac tinh nude thai nganh giay thudng co ty le BODs : COD = 0,55 va ham lugng COD
cao (> 1000 mg/l) nén trong X 1y thudng ket hop gita phuong phdp yém khi va hi€u Khi.
Mot vi du dién hinh vé phuong phdp xur 1y k&t hop 1a h¢ thong xir 1y nude thai Roemond,
Ha Lan [21], hé thdng nay dugc miéu td trén hinh 3.27.

Cong ty Roemond san xuat hang ngay 500 tdn gidy bao va bia, nguyeén li¢u dau la
gidy loai, 70% nuéc trong nha mdy dugc tuan hoan str dung lai sau khi xir Iy qua lang -
tuyén ndi dé thu hoi xo soi. Lugng nude thai hang ngay 2400 dén 3400 m’ véi ham luong
cac chat 6 nhiém nhu sau: COD = 3500 mg/l; BODs = 2000 mg/l; SO,> = 170 + 190 mg/l;
Ca** =190 + 300 mg/l

Nudc thai trude khi dua vao bé sinh hoc UASB dugc bd sung chat dinh dudng N = 120
mg/l; P = 60 mg/l. Nudc thai sau xtr Iy dam bio tieu chudn cia Ha Lan cho phép thai vao
nguon ti€p nhan.

Mot vi du nira ddng quan tam la h¢ thong xir Iy nudc thai cong nghiép gidy Eerbeek
B.V. Ha Lan [22]. He théng nay xir Iy nude thii ciia ba nha may gidy. He thong xit 1y cit chi
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¢6 bé ling so cap va bé bun hoat tinh. Do 6 nhiém nuéc thai ngay cang ting nén hé thong
cii khong ddp Gng duoc, hé thong méi dugc md rong va bd sung bé xir ly yém khi UASB.

Hé¢ thong méi duoc miéu ta trén hinh 3.28.
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Hinh 3.27. So dd hé thdng xU Iy nudc thdi cla céng ty Roemond Ha Lan(21)

1. Nuéc thdi vao: 2. B& sung chdt dinh dudng N va P; 3. Bé chia hay bé axit héa;
4. B& UASB: 5. B& hiu khi - bun hoat finh; 6. B& 1ang; 7. Két khi; 8. Khi biogas: _
9. Ban hogat tinh tudin hodn (100%); 10. Nudc thdisau xt Iy; 11. Suc khi: 12. B& chia bln

Thong tin vé ba nha may do nhu sau :
- De Hoop, hang nam san xudt 2000 tdn bia séng tir gidy loai.
- KNP Vouwkarton hang nam san xudt 75.000 tan bia cactong tir bot gidy.
- Coldenhove hang nam san xudt 12.000 tan gidy phong bi thu.

Luong nudce thai va tai lugng 6 nhiém nude thai cia ba nha mdy dé duge tém tét trong
bang 3.31.

Bang 3.31. Dac frung nudc thdi céng nghiép gidy Eerbeck.B.V (22)

Théng s8 | |yu lugng nude coD BODs SO4*
Nha may thai, m*/ngay mg/l | t/ngay | mant | t/ngay mg/!
De Hoop NT1 5.500 2.000 11.0 1.100 6.1 130
KNP NT2 5.000 480 2.4 200 1.0 525
Coldenhove NT3 1.500 200 0.3 Q0 0.14 160
T8ng 12.000 1.000 13,7 500 7.24 300

Thiét bi xr 1§ sinh hoc yém khi ¢6 thé la ho y¢m khi (anaerobic lagoon) hay cic loai
thi¢t bi yém khi cao tdc nhu UASB. Hiéu qua xu 1y d6i vai cdc. loai thiét bi yém khi duoc
tong két trong bang 3.32.
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X ly nude thai cong nghiép gidy bang phuong phap hic¢u khi thudng gap hién tuong
tao bun dang sgi rat khé ling. Nguyén nhan cht y€u la do nudce thai nganh nay ¢6 ham
luong cdc hop chét cacbonhydrat cao, cdc hop chat nay la nhtng chit dé phan hay sinh hoc,
mat khdc nudc thai ¢6 ham luong sunfit cao, kim ham su phat trién cua vi sinh vat. Ngoai ra
con do trong nudc thai thi€u chit dinh dudng nito va photpho. Trong nhiéu trudng hop, bé
bun hoat tinh trong xr Iy nuéce thai nganh gidy van hanh véi chi s6 thé tich bun cao (= 300
ml/g). D€ dat dugc chi s& buin nhu vay ham luong bun trong bé hoat héa phai chon tir 2 dén
4 g/l va tdi trong bé mat cia bé lang thi cap 1a 0,3 + 0,4 m'/m>h (khong vuot qua 0,4
n13!m2.h).

NT1 NT2 NT3
Tram bom
v
Sang quay —* Thu hdé xo sci
Os »
v
Lang so cép
v
BosungN.P____ B& UASB  f------1 Két khi
T . > XU ly ban
Suc khi
B& bun hoat tinh ) R B& bun hoat tinh <
v h
“‘r
Lang thd cap Lang tha cap Choén 1dp

!

Bom ra séng

Hinh 3.28. So do hé théng xU Iy nudc thdi céng nghiép gidy Eerbeck (22)
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Bdng 3.32. Hiéu qud xU ly cua cac bé yém khi (17)

Théng so Pon vi H6 yém khi BE tiép xic UASB
Thai gian luu ngdy 5-50 1-3 0.2-1
COD dong véo mg/| - 18i thiéu 2000 | t6i thiéu 1000
BOD ddng vao mg/| - t8i thiGu 1000 | t8i thiéu 500
Tdi frong BODs g/m°.ngay 30-45
Té&i frong COD kg/m’.ngdy - 3-6 10 - 20
Hiéu suat khir BODs % 50 - 80 %0 %0
Hiéu sudt khi COD % 30-70 50 - 80 50 - 80
Tudi bun ngdy 30-100 > 100

Chon phuong an xur 1y thich hop cho timg co s& san xudt can phai cé nghién citu khao
sdt xem co s& do ¢6 xur ly dich den hay khong. Ty 1€ nude tuan hoan nhu thé nao va dic
tinh ctia cdc dong thai. Xt Iy nudce thai nganh gidy ¢6 thé thuc hién xir 1y cuc bo timg dong,
sau do xtr Iy tap trung véi cdc dong khdc trong ndi bo co sd hay xir 1y tap trung véi nude
thai sinh hoat.

3.8. NUSC THAI CUA CONG NGHE SAN XUAT BIA (6, 8, 22, 23)

3.8.1. Téng quan

Bia duoc san xudt lau doi trén thé gidi, 1a san phdm 1én men ¢6 tdc dung giai khit, tao
su thodi mdi va tang cudng stc luc cho co thé. Cic nudc ¢6 san luong san xuat bia cao la
My, CHLB Dtrc véi san lugng trén 10 ty lit/nam, va con rat nhiéu nude vaéi san luong trén 1
ty lit/nam.

Thanh phan chinh cta bia bao gom : 80 + 90% nudc; 3 + 6% con; 0,3 + 0,4 H,CO3
va 5 + 10% la cdc chat tan, trong cdc chat tan thi 80% la gluxit, 8 dén 10% la cdc hop chat
chita nito, ngoai ra con chida céc axit hitu co, chit khodng, mot s6 vitamin.

Nguyén liéu chinh d€ san xuat bia bao gom : malt dai mach: nguyén li¢u thay thé¢ nhu
gao, lia mi, ngo, ...; hoa Houblon; men va nudc.

Trong d6 nuéc chiém thanh phan chu yéu, nuée ding dé san xudt bia phai la nudc
meém, ham luong sit, mangan cang thap cang tot, nude phai duoc khir trung trude khi dua
vao ndu, dudong hoa.

3.8.2. Coéng nghé sdan xudt bia (6,8,23)

Céc cong doan chinh ctia cong nghé san xudt bia duge miéu ta trén hinh 3.29, bao gom:



- Chudn bi nguyén liéu : Malt dai mach va nguyén lieu thay thé (gao, lda mi, ngo)
dugce lam sach roi dua vao xay, nghien uét dé tang be mat hoat dong ctia enzym va giam
thoi gian néu.

- Loc dich duong dé'thu nudc nha trong va loai b ba mall. Qua trinh gom hai budc :
Budce 1: Loc hén hop dich dudng thu nude nha dau:

Budce 2: Dung nude néng rira ba thu nude nha cudi va tdch ba mallt.

- Ndu vdi hoa houblon d€ tao ra huong vi cho bia, sau d6 nuéc nha dugc qua thiét bi
tach ba hoa.

- Lam lanh : Nudc nha tir n6i nau c¢6 nhiet do xap xi 100°C dugc lam lanh tGi nhiét do
thich hop cta qud trinh 1én men, & nhiét do vao khoang 10 dén 16°C va qua hai giai doan.
Giai doan 1 dung nudc lanh ha nhiét do xudng chimg 60°C va giai doan 2 dung tdc nhan
lanh glycol dé ha nhiét do xudng con chimg 14°C.

- Lén men chinh va lén men phy : Pay la cdc qua trinh quan trong trong san xuit bia.
Qud trinh lén men nho tic dung ctia men giéng dé chuyén hoa duong thanh alcol etylic va

khi cacbonic :
1&n men

CeHi1206 ———s 2GHSOH + 2CO, T + (-Qg) (3.41)

Nhiét do duy tri trong giai doan Ién men chinh (6 dén 10 ngay) wr 8 dén 10°C. Sau d6
ti€p tuc thuc hién giai doan lén men phu bang cdch ha nhiét do cta bia non xuodng 1 dén
3°C va dp sudt 0,5 dén 1 at trong thoi gian 14 ngay cho bia hoi va 21 ngay cho bia déng
chai, lon. Qua trinh lén men phu dién ra cham va thoi gian dai giip cho céc can lang, lam
trong bia va bao hoa CO,, lam tang chat lugng va d6 ben clia bia. NAm men tich ra, mot
phan duoc phuc hoéi lam men giéng, mot phan thai ¢6 thé 1am thie an gia suc. Ha nhiét do
cua bia non dé thuc hién giai doan lén men phu ¢6 thé dung tdc nhan lam lanh glycol.

- Loc bia nham loai bd tap chdt khong tan nhu ndm men. protein, houblon lam cho bia
trong hon trén mdy loc khung ban véi chat tro loc 14 diatomit.

- Bdo hoa CO; va chiét chai. Trude khi chiét chai, bia dugc biao hoa CO, bang khi
CO; thu dugc tlr qué trinh lén men chita trong binh dp suat. Cic dung cu chira bia (chai, lon,
két) phai duge rira, thanh tring dam bdo tiéu chudn ve sinh, sau dé thuc hién qud trinh chiét
chai 6 dieu kién chan khong dé han ché su ti€p xuc cua bia véi khong khi. Tiép theo la
déng nap va thanh tring & cdc ch€ do nhi¢t khdc nhau dé dam bao chat lugng trong thoi
gian bao hanh.

Trong coéng nghé san xuat bia, nudc duoc dung vao cdc muc dich:

- Lam nguyén liéu pha tron theo ty lé nhat dinh d€ nghién udt malt va gao (hay lda
mi) va bo sung tiép trong qud trinh nau - duong hda.
- San xudt hoi nude dung cho qu4 trinh niu - dudng héa, ndu hoa, thanh trung.

- Mot luong nuéce I6n dung cho qu4 trinh rira chai, lon, thi€t bi mdy méc va san thao
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3.8.3. Cdac nguén phat sinh nuéc thdi va ddc tinh nudc thdi cdng nghiép
san xudt bia

Nudc thai cia cong nghé san xuat bia (hinh 3.29) bao gom :

- Nude lam lanh, nudc ngung, day la ngudn nudc thai it hodc gan nhu khoéng bi 6
nhiém, ¢6 kha nang tuan hoan sir dung lai.

- Nudc thai tir bd phan nau - duong héa. chi yéu la nude vé sinh thiing nau, bé chia,
san nha, ... nén chira ba malt, tinh bot, ba hoa, cac chat hitu co, ...

- Nudc thai tr ham lén men la nude vé sinh cdc thiét bi lén men, thung chita, dudng
ong, san nha, xudng, ... ¢6 chita ba men va chit hitu co.

- Nudce thai rira chai, day ciing la mot trong nhitng dong thai ¢é ¢ nhiém 16n trong
~ung ngh¢ san xuat bia. Vé nguyén ly chai dé déng bia dugc rira qua cdc budc: rira véi nudce
nong, rua bang dung dich kiém loang nong (1 + 3% NaOH), tiép d6 1a rira sach ban va nhin
bén ngoai chai va cudi ciing la phun kiém néng rira bén trong va bén ngoai chai, sau dé rira
sach bang nudc néng va nudc lanh. Do d6 dong thai chia qué trinh rita chai ¢é do pH cao va
lam cho dong thai chung c6 gid tri pH kiém tinh.

Kiém tra nude thai tir cdc mdy rira chai d6i véi loai chai 0,5 1 cho thady mitc d6 6 nhiém
nhu trong bang 3.33 [23]. ' '

Bang 3.33. O nhiém nudc thai tt may rda chai bia (23)

. Ham luong, mg/I
Théng sé
thap cao frung binh

CcOoD 810 4480 2420
BODs 330 3850 1723
Nito NH4 2.05 6,15 4,0

P t6ng 7.9 32.0 12,8
Cu . 0.11 2.0 0.52
Zn 0.20 0.54 0.35
AOX 0.10 0.23 0.7

pH =83dén 11,2

Nudc tiéu thu dé ria 1 chai=0,3 dén 0,5 Iit

Trong nudc thai rra chai ¢6 ham luong dong va kém 1a do sir dung loai nhan ddn chai
¢ In an bang cdc loai thudc in chita kim loai. Hién nay loai nhan dédn chai cé chita kim loai
da bi cam su dung ¢ nhieu nude. Trong nudc thii ¢é 16n tao AOX la do qud trinh khir triing
c6 dung chat khu 1a hop chat caa clo.
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Trong san xudt bia, cong nghé it thay doi tir nha mdy nay sang nha mdy khac, su khac
nhau ¢6 thé chi la sir dung phuong phdp 1én men noi hay chim. Nhung su khdc nhau co ban
la vian dé sir dung nudc cho qua trinh rira chai, lon, mdy moéc thiét bi, san nha, ... Diéu d6
dan dén tai luong nudc thai va ham luong cdc chdt 6 nhiém cua cdc nha mdy bla rat khdc
nhau. O cic nha may bia c¢6 bién phdp tuan hoan nudc va cong nghé rira tiét kiém nudc thi
luvong nudc thap, nhu & CHLB Duc [6], nude sir dung va nudce thai trong cdc nha mdy bia
nhu sau :

- Pinh mudc nuée cap : 4 + 8 m’/1000 lit bia; tdi luong nudce thai: 2,5 + 6 m’/1000 lit bia;
- Tai trong BODs : 3 + 6 kg/1000 lit bia; ty 1¢ BODs: COD = 0,55 + 0,7,
- Ham lugng cdc chdt ¢ nhiém trong nudc thai nhu sau :
BODs = 1100 dén 1500 mg/l; COD = 1800 dén 3000mg/I;
- Téng nito : 30 dén 100 mg/l; téng photpho : 10 dén 30 mg/l.

Vi cac bién phdp sur dung nuéce hiéu qua nhat thi dinh mtce nudce thai cia nha mdy bia
khong thé thip hon 2 dén 3 m® cho 1000 lit bia san phdm. Trung binh luong nudc thai &
nhiéu nha mdy bia lon gap 10 dén 20 lan luong bia san pham.

Rosenwinkel da dua ra k€t qua phan tich ddc tinh nuée thai cia mot s6 nha mdy bia
nhu & bang 3.34.

Bdng 3.34. Ddac tinh nudc thdi clia mot s6 nha may bia (6)

) Nhda may | <. . .
Théng s6 Pon vi Nhamay il | Nhamay lil
... dén ... frung binh
eH - 57117 - ) -
BODs mg/I 185 + 2400 1220 775 1622
COD mg/l 310+ 3500 1909 1220 2944
Nito t8ng mg/! 48 + 348 79.2 19.2 -
Photpho t3ng mg/| 1.4+ 9,09 43 7.6 -
Chat khdng tan mg/! 158 = 1530 634 - -
Tdi luong nudc thai m>/1000 lit - 3.2 - -
bia
Tdi trong & nhiém kg BODs/1000 - 3.5
it bia

Luu luong dong thdi va dac tinh dong thai trong cong nghé san xut bia, con bién déi
theo chu ky va mua san xut.
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3.8.4. Cac bién phdp ngan ngla, gidm thi€u va x{ Iy nudc thai

bé giam luong nudce thai va cdc chat gdy 0 nhiém nudc thai trong cong nghé san xudt
bia, can nghién ctiu tham do cic kha nang sau :

- Phéan luong céc dong thai dé ¢6 thé wan hoan sir dung céc dong it chat 6 nhiém nhu
nude lam lanh, nude ngung cho qua trinh rira thiét bi, san, chai.

- Str dung cdc thiét bj rira cao dp nhu sing phun tia hoac rira kho dé giam lwong nudc
rua.

- Han ché€ roi vai nguyén liéu, men, hoa houblon va thu gom kip thoi bd men, ba malt,
bad hoa va ba loc d€ han ché 6 nhiém trong dong nuéc rira san.

Do dac tinh nudce thai clia cong nghé san xudt bia ¢6 chia ham luong cic chat hivu co
cao ¢ trang thdi hoa tan va trang thai lo limg, trong do chu yéu la hydratcacbon, protein va
cac axit hitu co, la cdc chat ¢6 kha nang phan hay sinh hoc. Ty 1é gitta BODs va COD nim
trong khoang tir 0,50 dén 0,7, thich hop vé6i phuong phap xtr ly sinh hoc. Tuy nhién, trong
nhiing trudng hop thi€u cdc chat dinh dudng nhu nito va photpho cho quéd trinh phat trién
cua vi sinh vat, can phai ¢é bé sung kip théi.

Nudc thai trude khi dua vao xir 1y sinh hoc can qua sang, loc, dé tach cdc tap chat tho
nhu gidy nhan, mit bdc va cdc loai hat ran khic. D6i véi dong thdi rira chai ¢6 gid tri pH cao
can duge trung hoa bang khi CO, cta qud trinh 1én men hay bang khi thai noi hoi.

Phuong phdp sinh hoc

Vice lua chon phuong phdp xtr ly hi¢u khi, yém khi hay két hop va thiét bi sinh hoc dé
XU ly nuée thai cong nghiép bia phu thuoc vao dac tinh nudce thai, luu luong nudce thai, digu
kién kinh t€ - k¥ thuét va dién tich xay dung cho phép.

Trong h¢ théng xir Iy nudc thdi cong nghiép bia thuong dung cac phuong phdp sinh
hoc sau :

- Phuong phdp bun hoat tinh (aeroten) véi tai lugng bun (hay ty I¢ thic an/vi sinh vat
F/M) F/M = 0.05 dén 0,1 kg BODs/kg bun/ngay va chi s bun 16i 270 ml/g. Do ham lugng
hitu co dang hydratcacbon cao, néu thi€u chit dinh dudng nhu nito va photpho thi qua trinh
sinh khoi bun dé tao ra bun dang soi, khé lang. Kinh nghi¢m chi ra rang, cang han ché ba
men trong nudce thai, van hanh thi€t bi vdi tdi trong bun khéng cao sé han ché€ duoc qud
rinh tao bun dang soi.

- Phuong phdp mang sinh hoc hi€u khi véi thiét bi dang thap, trong c6 16p dém bang
cdc hat nhan tao, go, ...), loai nay thuong ¢6 tai trong thé tich (kg BODs trong 1 don vi thé
tich lam viéc cha thiét bj trong 1 ngay) tir 1,0 dén 1,6 kg BODsfm].ngﬁy va tai luong bun
F/M = 0,4 dén 0,64 kg/m’.ngay.
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- Ho sinh hoc hiéu khi, ¢6 thé gom mot hodc nhieu ho ndi ti€p hay song song duoc suc
khi. van hanh véi tai luong thé tich t6i da r 0,025 dén 0,03 kg BOde".ngﬁy va sau dé ¢c6
bé lang véi thoi gian Iuu 13 1 ngay. Pdy ho phdi duoc chong tham va doi hoi dién tich 16n
(100 m” cho 1000 lit bia san phidm trong 1 ngay).

- Phuong phdp yém khi sir dung dé xir Iy nudce thai ¢6 luong chat hitu co 6 nhiém cao
(COD > 2000 mg/l), cang lén cang t6t. Do phuong phdp yé€m khi c¢6 vu diém lugng bun
sinh ra it, tiéu t6n it nang luong (khong can suc khi) va tao ra khi metan & gid tri nang
luong nén nhiéu nha may bia & nudc ngoai da sit dung phuong phdp nay dé xir 1y nudc thai
[22]. Hoac la do yéu cau cua dong thai ra, nude thai bia can duge xtt Iy yém khi trude dé
giam tai trong 6 nhiém trudce khi dua vao xur 1y hiéu khi, két hop gitta phuong phdp yém khi
va hiéu khi. Thiét bi sinh hoc yém khi UASB duoc sir dung nhiéu trong cdc nha mdy bia &
Brazil, Ha Lan va Tay Ban Nha.

COD ban dau ctia dong thai dua vao thi¢t bi UASB c6 gia tri tir 1500 dén 4000 mg/l.
Thoi gian phan ung tr 2 dén 10 h. Hiéu suat khir COD cua thiét bi UASB nhin chung dat
T53%.

Hinh 3.30 mo ta mot vi du vé hé thong xr ly nude thai bang phuong phdp két hop
gitra y€m khi va hi¢u khi cia nha may san xudt bia - nudc giai khat Bavaria & Lieshout, Ha
Lan [24]. Nudc thai dua vao xur ly gom 3 dong :

- Dong 1: Nudce thai cua xi nghiép san xudt bia; Q, = 1.900 m’/ngay (38%); COD = 1700
mg/l; pH = 10; T = 27°C. |

- Dong 2: Nudc thai ctia xi nghiép san xuat malt; Q, = 1600 m“/ngity (32%); COD = 900
mg/l: pH = 6,5; T = 13°C.

- Dong 3: Nude thai clia xi nghiép nude giai khat; Qs = 1500 m’/ngay (30%); COD = 1600
mg/l; pH = 10; T = 30"C.

Dong chung ¢6 dic tinh luu lugng trong ngdy dao dong rat 16n, Qmax = 250 m'/h; gia
tri COD thay déi rat manh CODy.x = 1600 mg/l; Nigng, max = 30 mg/l; BODs : COD = 0,7;
T=20+24"C; pH = 6 + 10.

Hé¢ thdng xtr Iy bao gom :

- Bé chita / dung dé diéu hoa, digu chinh pH, c6 dung tich V = 3000 m™;
- B& axit héa 2 ¢6 dung tich 1500 m’;

- Bé yém khi UASB 3 ¢6 dung tich 1400 m’, tg = 5,6 h;

- B 6n dinh tiép xiic 4 ¢6 dung tich 200 m’;

- Bé suc khi (aeroten) 5 ¢6 dung tich 10800 m’;

- Bé lang thi cip 6 ¢6 dung tich 1400 m’.

Nudc thai tr bé axit hda dugc tuan hoan mot phan vé bé chita, mot mat ¢é tdc dung
tang hi¢u suat qud trinh axit héa, mat khdc 6n dinh do pH cta nudc thai.
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Nudc thai ra ciia he théng nay ¢6 COD bang 50 mg/l; cao nhat la 60 mg/l.

KH;’ e
Nudc thai

» e ]

Nudc thai
sau xu ly

-

Hinh 3.30. SO dd hé théng xU Iy yém - hiéu khi cda nhda may bia Bavaria,
lieshout, H& Lan

3.9. NUSC THAI CUA NGANH CONG NGHIEP LUYEN KiM,
GIA CONG KIM LOAI

Kim loai va hop kim ctia ching la vat licu quan trong lrong cdc nganh cong nghi€p
nhu déng tau, ¢o khi chinh xdc, quang hoc, dicn tir, hang khong va gia cong kim loai, san
xudt dung cu phuc vu cho cong nghiép va gia dinh.

Cong nghé luyén Kim bao gom luyén kim den va luyén kim mau dé tao ra hgp kim
chia sat va khong chira sat.
3.9.1. Cdng nghé luyén gang va luyén thép

Gang va thép 1a hop kKim chiia sdt vai thinh phan cacbon khic nhau, trong gang thanh
phin cacbon lén hon 2% va trong thép thanh phan cacbon nho hon 2%.

Neuyén lieu dé luyén gang bao gom :

- Than céc hay than nhiét luyén vira dong vai trd lam nhiem vu cung cdp nhiét nang
cho qud trinh nung quéng viua cung cap thanh phan cacbon cho gang. Than sau khi coc héa
duoc dua vao luyeén gang thudng c6 thanh phan : chat boc 1t 0.9 dén 1,25%:; lvu huynh tir
0,5 dén 2% cacbon tir 82 dén 90%; tro 8 dén 14%; photpho dudi 0,1%; nhiét tri tr 7800
dén 8000 kcal/ke.
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- Quang sat ¢6 thanh phan chu yéu la oxyt sat va cachonat sat, con lai 1a céc tap chit &
dang oxyt nhu Al,O3, CaO, MgO, Na,O, K,O, SiO,, ciac hgp chit cua mangan, crom va cic
chat nhu luu huynh, photpho, ...

- Chat tro dung (hay chét chay) thudng ding la dd voi, hoang thach, dolomit véi muc
dich k&t hop véi cdc tap chit khé chay & dang oxyt thanh hop chat dé chay dé tach ra khoi
gang dudi dang xi 16ng khi nung chay quing.

- Khong khi néng cung cdp oxy cho quad trinh nung chdy quing.

So d6 cong nghé luyén gang va cdc nguon chit thai duoc thé hién trén hinh 3.31.
Quang sat duoc dua qua cdc khau sang, tuyén dé€ loai bd dat, d4, quing kém chét luong, sau
d6 dugc rira sach bang nuéc véi muc dich loai bo cdt, dat, tap chdt cdn bdm vao quang.
Quang duoc dua vao nung & 16 cao cliing cdc nguyén liéu khdac nhu chat trg dung, than céc
vGi nhiéu do tr 1350 dén 1600°C. Gang chay duoc dé khuon, 1am ngudi dé tao ra san phim
gang thol.

Luyén thép

Nguyén liéu dua vao luyén thép bao gom thanh phan chinh dé tao ham luong sit thich
hop cho thép la gang thoi, sat thép vun, quing sat, ngoai ra con dung luong dd voi nht
dinh dé tao xi khir photpho va lwu huynh trong quing (hinh 3.31). Luyén thép duoc thuc
hién trong 10 cao, sau d6 thép 1éng duge d6 khuon 1am nguoi dé tao thép thoi.

Can thép

Cédn thép 1a qud trinh gia cong thép thoi d€ tao ra san phdm & dang tdm, 6ng hay cay
phuc vu cho cdc nganh céng nghiép.

3.9.2. Cdc ngudn nudce thdi va ddc tinh nudc thdi cua céng nghé
luyén kim den

Trong cong nghé luyén gang, thép va cdn thép, nudc khong tham gia vao cdc qué
trinh chinh ma duoc dung vao cic cong doan lam sach quang, lam nguoi khi 1o va xi 10,
lam mdt tryc cdn cua mdy can hay khuon dé gang, khuon dé thép. D6 1a nhitng ngubn sinh
ra nudc thai.

Khi san xudt 1 tdn gang, trung binh san ra 0,28 dén 0,35 tan xi va 2000 dén 4000 Nm’®
khi 16 cao [6, 25]. Xi 10 chita nhiéu khodng chat Khic nhau, trong d6 khoang 50 dén 70% la
oxyt silic SiO,, oxyt nhom va cdc oxyt khdc nhu oxyt canxi, oxyt magie, v.v... Trong qui
trinh ndu, luyén trong 10 cao, xi ¢6 vai trd tao moi trudong tét dé€ thuc hién cdc phan ing hod
hoc nhiam khir bé cic tap chat ¢6 hai va chuyén vio kim loai nhiing nguyén t6 ¢é loi nhu
Cr, Ni, Ti, dieu chinh qud trinh van chuyén oxy tir pha khi vao pha kim loai. bdo vé bé mat
kim loai truée su oxy héa va xam nhép cua tap chat khi.
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Do thanh phan va tinh chét cta xi nén xi ra 10 thuong duge dua qua dong nudc chay
manh c¢6 ap luc dé tao thanh céc san phdm phuc vu cho cac muc dich khdc nhu bong xi lam
chit cach nhiét 161, xi & dang hat lam nguyén liéu san xuat xi mang, vat liéu xay dung, v.v...
Do xi ra 10 ¢6 nhict do cao (1350 dén 1600'C) & trang thdi néng chay nén lugng nudce cho
qud trinh 1am ngudi, tao nhitng khoi lién két boi nhitng hat xi can rat 16n. Mot phan nudc sé
mat mat do bdc hoi. Phan nudc lam ngudi xi va tao hat xi duoc cung xi di vao bé lidng dé
tdch xi. Nudc lam nguoi xi ¢ ham luong chat ran lo ling cao, tir 700 dén 11.000 mg/l;
xyanua O dén 1,6 mg/l; H,S tir 18 - 1400 mg/l; va amon tr 3 dén 4.8 mg/l. Phan 16n cédc co
s& luyén gang deéu sir dung tuan hoan lai lugng nude nay cho qud trinh lam ngudi khi, xi
hay dap Itra ctia 10 c6c hoa [8].

Khi thai 10 cao ¢6 haim luong bui tir 10 dén 60 g/Nm®, ¢é nhiét tri 1én (750 dén 900
kcal/Nm®). Nguoi ta ude tinh dé san xudt 1 tdn gang thi lugng bui trong khi thai khoang 45
dén 135 kg. Do ¢é nhiét (ri 16n nén khi thai 1o cao thudng duge dung dé€ sdy néng khong
khi dua vao 1o hay tron vaéi khi khac lam nhién liéu chay dong co hay phuc vu cho sinh
hoat. Trude khi sir dung, khi thai can dugc khir bui biang phuong phdp kho hay phuong
phédp udt. Néu khir bui khi thai 1o cao bang phuong phdp udt thi luong nudc ticu t6n khoang
20 m' cho | tan gang. Trong qud trinh tdch bui, nudc hap thy mot s6 khi doc ¢6 trong khi
thai nén ngoai bui, con chita H,S, xyanua (1 + 4 g CN'/m), phenol, naphtalen, amon va vét
kim loai nhu kém, chi. Dé c¢é thé wan hoan sir dung lai luong nude ndy, ngudi ta xir ly qua
céc budc: thoi khi lien tuc dé taich CO,, phd trang thdi 6n dinh cta Zn(HCO3), & dang hoa
tan, chuyén thanh dang két tha ZnCOs. sau d6 bd sung voi vi chit trg tao bong dé tach bun,
khtr doc xyanua bang cdc chat oxy hdéa manh nhu H;O,. Nude chi thai mot phan, con phan
I6n duoc st dung lai nhu nude lam ngudi X1 10 luyén gang, dap lia 10 coc hoa, v.v...

Luong nudce lam ngudi tieéu ton cho qua trinh luyén gang thong thudng tir 40 dén 50
m’ cho 1 1an gang [8]. trong dé 20 m’/1 tan gang duoc dung cho qud trinh khir bui va lam
nguodi khi 10 cao bang phuong phdp udt. Néu nude lam ngudi duge tuan hoan trong he
théng khép kin thi lugng nude tiéu thu ¢é thé giam con tir 5 dén 6 m’/1 tan gang.

Tuong tu nhu trong cong nghé luyén gang, nudce thai trong cong nghé luyén thép sinh
ra tr he thong nude lam ngudi va nude lam sach khi 10, Qud trinh luyén thép duoc thuc hién
bing cdc phuong phdp khiac nhau va trong cdc loai 10 khdc nhau v6i muc dich lam giam
ham luong cacbon, silic, photpho va luu huynh trong gang. Cic nguyén li¢u ngoai gang con
sit thép phé&, quang sdt dé bd sung ham lugng oxyt sit cho thép, voi dé khur photpho, luu
huynh, fluor va trong nhicu trudng hop bo sung fluorcanxi  CaF, lam tang kha nang néng
chay cho quang. Chinh vi vay trong nudc thii ctia cong nghé luyén thép thuong chira bui,
oxyt kim loai nhu oxyt sat, oxyt mangan, hop chit ctua photpho va luu huynh cling nhu
fluor va fluorsilic SiFy. Lugng nude lam ngudi ticéu thu déi véi luyen thép theo phuong phdp
Siemens-Martin tir 12 dén 18 m’/1 tin thép va theo phuong phdp Thomas tir 3 dén 4 m’/1
tdn thép. Ham luong bui trong khi 10 d6i véi phuong phip théi oxy la 20 g/Nm® va theo
phuong phap Siemens-Martin la 0,6 dén 1,5 ¢ bui/Nm‘x. Hién nay, trong cong nghé luyén
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thép st dung 10 dién ho quang di lam giam duge véin de o nhiém bui va khi thai, qua do
cling giam duoc O nhiém nudc thai.

Cén thép co6 thé qua hai hay nhieu cdp khdc nhau: cén tho, can trung, can tinh véi muc
dich tao ra cdc san phidm & cdc dang khdc nhau. C4n tho, can trung thudng 1a cin néng va
can tinh thuong la cdn nguoi. Trong cdn néng nudc dugc dung dé lam mat truc cdn va san
pham bang cdch phun truc ti€p vao & truc va san pham cdn. Nudc thai tir cong doan nay
chtra vay cdn, bui kim loai, dau md do boi tron truc cdn. Vay cdn chiém 3 dén 5% khoi
luong san pham [6]. Vay cén tho ¢6 thé thu hoi & keénh chifa thodt nuéc ngay dudi gid cin
do chdng c6 khoi luong riéng 16n va ldng nhanh. Vay can min va cac chdt 6 nhiém khac
cing nude thai di vao bé ling c¢6 bo phan tich dau md. Nudec thai tir cong doan nay chda 10
den 1000 mg/l vay can va khoang 39 mg/1 dau, ma.

Ngubon nude thai thi hai trong céc co s3 can thép 1a nude lam sach khi thai 10 cao,
nude thai loai nay cé thanh phan twong tu nhu nude thai 1o cao luyen thép bao gom bui (1
dén 100 g/Nm") chita HF, FeO, Ca0, ... ngoai ra con chita cac khi CO, SO,, F, NO», ... baoi
v6i cong nghé cdn ngudi, thép tho phai duge xir ly lam sach vy cén trude khi dua vao can.
Phuong phap xtr 1y thuong la ding cic loai axit nhu HCI, H,S0, cho thép thudng; hén hop
axit HE-HNO; cho thép inox dé dinh sach bé mat, sau d6 rira bang nudc, do vay nudc thai
mang tinh axit manh. N goai ra trong cdn nguoi, truc cdn dugc lam nguoi bang dung dich
nhii twong bao gom 10% dau, tic nhan tao hé nhil trong va tdc nhan 4n dinh chong sy pha
huy cua vi khuén. Ve nguyeén ly, dich nay dugc twan hoan st dung lai trong h¢ kin, mot
phin thai theo dinh k¥ v&i muc dich bd sung dich nhi tuong sau cho dam bao duge dic tinh
boi tron va lam ngudl truc can.

D6i v6i nhitng co sO luyén kim ¢6 ¢ong doan coc hoéa than thi nguon nude thai gay o
nhiém 16n, can duoc quan tam la nudce thai do ria khi thai cta 1o ¢d¢ hoa.

Qua trinh luyén cdc la qua trinh nung k¢t than trong 10 & nhiét do 900 dén 1100"C,
cach ly v6i khong khi trong khoang thdi gian 20 dén 30 gity nham muc dich tang ham luong
cacbon trong than, tang nhiét tri ctia than va dong thai gidm luong tro, luu huynh. Cac chil
tao thanh sau luyen coc 12 cOc va cic chay hiw co bay hoi cong voi ki thii. Qua lam {anh
nhieu Ian bang nudc, thanh phan hiru ¢o bay hoi s& ngung tu dudi dang dau, nhua hdc in va
mréce thai chda cac chdt ¢ nhiém nhu amon, phenol, xyanua. Néu luyén 1 tidn than da s€ thu
duoc 780 kg coc, 30 kg bao gbm naphtalen, hic in, dau nang, dau nhe va 325 m® khi
(tuwong Gng voi 190 kg).

Thong thudng céc loai dau, héc in duoc thu hoi bing phuong phap lang hay wyén ndi
& giai doan xit 1y dau va dugc stt dung nhu nguyén li¢u dau cho qué trinh san xudt khac.
Nudc thai sau khi thu hoi dau, hac in con chira cdc chat tan nhu phenol, CN | NH,". .
Luong. thanh phan va ham luong cdc chit 6 nhiém nudc thai phu thuoe vao dac tinh loai
than dua vao luyén coc, dieu kién lam viee cua 10 coc nhu nhict do, thoi gian luyén coc



cing nhu phuong phap xur 1y khi thai 16 luyén c6c. Thanh phan trong nuéc thai 1am sach
khi 10 luyén c6c cling tvong tw nhu trong nudce thai 10 khi héa than (xem muc 3.4).

3.9.3. Cong nghé luyén kim madau va céc ngudn thdi

Trong cong nghé luyén kim mau thudng tap trung vao cac kim loai nhém, déng, kém,
chi.

Luyén kim mau c6 thé thuc hién theo cdc phuong phép sau :

1. Hoa luyén 1a phuong phdp diing nhigt dé thu hoi kim loai tir quang cta n6. Hoa luyén
godm cdc budc: tuyén quang; sdy dé tdch nudc ty do; nung nhim khir nuée lien két (& nhiét
do 16n hon 200°C); thiéu két, nau luyén dé tdch xi va tap chat trong quang.

2. Thuy luyén la phuong phédp ding chat long thich hop dé hoa tan kim loai can tich nhim
tach ching ra khoi tap chat. Cong nghé thudng gom: tuyén quang; hoa tan trong dung moi:
tdch kim loai khoi dung dich (két tia, két tinh, lang, loc, ...).

3. Phuong phdp dién phan dua trén nguyén tic phéan ly kim loai vé dién cuc trdi ddu va tich
ra khoi tap chat khi trong dung dich cé cic dién cuc. Phuong phip dién phan thudng két
hop véi phuong phép thay luyén.

Thong thudng ngudi ta dung phuwrong phdp hda luyén va thiy luyén. Hinh 3.32 trinh
bay vi du vé cong nghé luyén dong (hoa luyé¢n va thiy luyén). Trong hoa luyén, nudc chi
tham gia vao qud trinh 1am nguodi san phdm va khi thai 16 nung. Nudc thai chita thanh phan
tap chdt cia quang va kim loai luyén. Trong thiy luyén, dung dich hda tan quang thuong la
dung dich axit HCI, H,SO4, dung dich kiem NaOH hoac dung dich mudi va nuéc. Nudc thai
¢ day mang dic tinh clia dung dich hda tan c6 4n tap chat & dang tan, lo Itmg va kim loai.

Trong thuy luyén, dung dich (hay nudc cdi) sau qud trinh dién phan hay két tinh ¢6
ham luong kim loai thap, c6 thé tuan hoan lam dung dich hoa tan hay duoc xi ming hda dé
tao dong thit phdm. Xi mang héa 14 qud winh thay thé kim loai d3 hoa tan trong dung dich
bang kim loai khdc dudi dang bot, phoi sit hoic tdm 1am cho kim loai thit nhat két tua véi
muc dich khir tap chat trong dung dich va thu hoi kim loai ¢6 ich tix dung dich cé nong do
thap. Nguon nudc thai sinh ra chli yéu la do rira san phdm v mot phan dung dich thai bo.

Nudc théi trong luyén kim mau la nude rira trong khau tuyén quang, chita cic tap chit
v6 co ¢6 ham luong chét ran va chat ran lo limg cao. Ngudn thit hai 1a nudc rira san phém
va lang, gan loc san phdm, thudng mang tinh axit va c6 chita thanh phan kim loai can luyén
ciing nhu mot s6 chat hoa tan do hoa tan quing nhu asen, fluor, v.v...Nudc 1am sach khi va
1am ngudi xi ctia phuong phadp hoa luyén chita bui kim loai va mot s6 khi bi hadp thu nhu
trong khi 10 cao ciia luyén kim den.

Bang phuong phédp thuy luyén ¢6 tuan hoan st dung lai dung dich luyén, luong nudc
thdi c6 thé tinh tir 3 d&n 5 m" cho 1 tdn san pham tho. Trong khai thdc nhém bing phuong
phdp dién phan, nudc thai tinh trén 1 tan oxyt nhom 1a 3 m® va néu tinh luyén dé san xuit 1
t8n nhom thi lwong nude thai 1a 10 m’,
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Hinh 3.32. So dd céng nghé luyén ddng va cac ngudn chéat thdi
a. Céng nghé hda luyén; b. Céng nghé thuy luyén
3.7.4. Cong nghé gia céng kim loqi vé& céc ngudn nuéc thal

Qud trinh gia cong kim loai 12 qué trinh gia cong & dang tdm 6ng, thoi thanh cdc san
phim thuong mai ding trong cong nghiép, sinh hoat va cdc nganh kinh t€ khic nhau. Qud
trinh gia c6ng kim loai bao gém:

- Gia cong tao hinh san phdm bing cic phwong phép co hoc nhu tién, cit, han, ghép
n6i hay bing phuong phép nhiét nhv ddc, ren,...

- Lam sach bé mat nhu cao ri sdt, tdy rita cdc tap chat bam trén be mit.

- Gia cong be mat nhu son, ma dién, ... d€ tao 16p bao vé bé mit Kim loai chéng sv an
mon, ting d¢ cling bé mat, chéng mai mon, ting d6 din nhiét, din dién, ...

Trir qud trinh gia céng co khi tao hinh san phdm khoéng sir dung nudc, céc qud trinh xir
ly be mat kim loai khdc deu c6 sir dung nuéc d€ 1am sach be mat va sir dung héa chat &
dang dung dich d€ tdy rira, ma béng, son phd, ... Tir nhiing qué trinh nay, nudce thai sinh ra
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chita nhiéu cdc chat gy 6 nhiém ngudn nudc nhu ri sat, kim loai nang, dau md, xat, axit,
cdc chit tay rua, v.v... Pac tinh nudce thai cua méi loai hinh gia cong kim loai thudong khac
nhau, né phu thudc vao cong nghé gia cong, vao loai héa chat sir dung va phuong phap lam
sach bé mat. Chang han nhu trong cong nghiép ma kim loai, san phdm thudng dugc ma
dong, kém, crom, niken, ... ¢ nghia dung dich ma chita thanh phan chu yé&u la cdac hgp chat
cua cac kim loai d6. So do cong nghé véi cdc dong thai cta qua trinh ma dugc miéu ta trén
hinh 3.33. San pham trude khi dua vao ma can duge xur 1y sach bé mat dé tao diéu kién dé
bam va phu déu dung dich ma. Cao ri, cao 16p son, ma ciing ¢é thé bing phuong phap kho
hay phuong phdp uét. Néu ding nudc dé rira thi nudce thai tir cong doan nay chia ri sat, cic
tap chét, dau, ma. Néu lam sach bang phuong phap héa hoc thi thuong dung xidt (NaOH) va
axit (H,SO4, HCI),do vay nudc thai c¢é thé mang tinh kiém hay axit. Trong bé ngam véi xit
dé tdy dau md bdm trén bé mat kim loai thudng xay ra phdn tng xa phong hoéa, tao bot cho
nudce thai theo phan ung sau:

R,COOR, + NaOH — R,0OH + R;COONa (3.42)
va tiép theo 1a ngam trong bé axit dé tdy ri sit.

Sau dé san pham dugc nhing vao bé ma chita dung dich ma va chat tro dung nhu
NH,Cl, NaCN, ... Thong thudng qud trinh tdy, rira bé mat kim loai va ma phii bé mat thuc
hién theo phuong thitc gidn doan. Cic dich tdy rira, dung dich ma thai bo dinh k¥ khi ching
khong con dam bao yéu cau k¥ thuat. Day 1a nguon gay 6 nhiém 16n véi ham lugng cao céc
kim loai ning va cdc héa chat. Con cac dong thai khdc 1a nhitng dong nudc rira san pham
sau ma, rira san, thiét bi déu c6 chita xyanua, kim loai nang, axit, ...

e Tém lai, nudc thai trong cong nghé luyén kim va gia cong kim loai bao géom céc
nguon:

- Nudce lam mat 10 cao, khuoén dic, mdy nén, dong co, mdy can, ... Nudc nay thudng it
6 nhiém, c6 thé tan 10an st dung lai cho cdc muc dich dap lra & 10 c¢S¢ héda, 1am ngudi xi,
khi thai 10 cao. '

- Nuéc lam ngu 0i x1i, tao hat xi va lam ngudi, lam sach khi cta 1o cao thudng c6 ham
luong chat ran lo ltng cao, ngoai ra con chita amon, xyanua, hop chét luu huynh, phenol,
kim loai nang. Vé nguyén ly xur 1y nuéce thai chita amon, Xxyanua, phenol tuwong tv nhu muc
3.4 d6i v6i nude thai ciia cong nghé khi héa than.

- Dong thdi cua cong doan sang, tuyén quang, dac biét déi véi mot sé cong nghé luyén
kim mau déu chira cdc tap chat dat, dd soi va cdc mudi vo co tan.

- Nudce thai cua cong ngh 3 luyén kim mau biang phuong phdp thiy luyén két hop véi
dién phan cling nhu nudce thai cia cong nghé xur Iy bé mat déu mang tinh axit va chira kim
loai ndng cling nhu chét ran lo ling.

- Nudce thai cong nghé ma, son, ... tao bé mat bao vé kim loai, c6 ham luong Kim loai
cao va cdc thanh phan cla chét tro dung nhu CN, SO,>, F~, ..., ngoai ra con chita dau mé.
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Hinh 3.33. So dd cong nghé ma véi cac dong thdi clia qua trinh

3.9.5. Phuong phép xu ly nuéc thdi céng nghé luyén kim va gia cong kim logi

Do déac tht nudce thdi cia nganh cong nghé luyén kim va gia cong kim loai 1a ¢6 chita
cdc kim loai nang nhu crom, chi, dong, sit, nhom, niken, kém, ... Cdc kim loai nay ¢o trong
nude s¢ truc tiep dnh huong dén sie khoe con ngudi nhu gay cdc bénh viém loét da, da day,
duong ho hdp, gay ung thu mdu, ... Cic kim loai nang lai ¢6 kha nang tich tu trong cic loai

dong vat séng trong nudc nhu cd, 6c, tom, cua, ... gidn ticp tic dong dén sirc khoe con
nguoi.
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Cac phuong phap xir ly nudc thai chia kim loai bao gom:

- Phuong phdp két tia héa hoc. Phuong phidp nay dua trén phian tng héa hoc giita chit
dua vao nudce thai vai kim loai can tich, & d¢ pH thich hop s€ tao thanh hop chat két tha va
dugc tach ra khoi nuéc thai bang phuong phép lang.

- Phuong phdp trao déi ion. Dua trén nguyén tac cha phuong phdp trao déi ion ding
ionit 1a nhua hitu co téng hgp, cdc chit cao phan tr ¢6 goc hydrocacbon va cdc nhém chite
trao déi 1on. Qud trinh trao ddi ion duoc tién hanh trong cdc cot cationit va anionit.

- Phuong phdp dién héa. Dya trén co sG ctia qud trinh oxy héa khir dé tach kim loai
trén cac dién cuc nhung trong nudc thai chira kim loai nang khi cho dong dién mot chieu
chay qua. Bang phuong phdp nay cho phép tich cdc ion kim loai ra khoi nudce, khong phai
bé sung hoa chat, song thich hop véi nudce thai ¢6 nong do kim loai cao (> 1 g/1), chi phi
dién nang kha 1on.

- Phuong phdp sinh hoc. Dua trén nguyén tac mot so loai thuc vat, vi sinh vat trong
nude sur dung kim loai nhu chat vi luong trong qua trinh phat trién sinh khéi nhu beo tay,
beo 6 ong, tao, v.v... V&i phuong phdp nly, nude thai phai ¢é nong do kim loai nang nhd
hon 60 mg/l va b6 sung di chat dinh dudng (nito, photpho) va cdc nguyén to vi luong can
thi¢t khdc cho sy phdt trién cta cdc loai thyc vit nhu rong tdo. Phuong phdp nay can dién
tich 16n va nudce thai ¢ 1an nhieu kim loai thi hicu qua xtr 1y kém.

Phuong phip thong dung dé xir 1y nude thai chia kim loai nang 1a phuong phap két
tua hoa hoc két hop véi dong keo tu.

Phuong phdp két tiia [8]

Phuong phdp nay dua trén nguyén tac la do hoa tan cta kim loai trong dung dich phu
thuoc vao do pH. O mot gia tri pH nhat dinh cla dung dich, nong do kim loai vuot qua
ndong do bao hoa thi s€ bi két tha. Rat it kim loai két tha & pH = 7 hay trong moi trudng
axit, ma phan I6n & gid tri pH kiém y¢u hodc ki¢m. D¢ dieu chinh pH, cdc héa chat thudong
dung la sira voi, soda va xut. Hinh 3.34 biéu thi do hoa tan clia cic hop chét Fe'™, Cr™" va
Cd** vi NaOH, Ca(OH), va Na,COs trong su phu thuodc vao gid tri pH cua dung dich.

Hinh 3.35 chi pham vi pH cho qud trinh k¢t tha cia mot s6 kim loai thudng gap trong
cong nghi¢p luyén kim va gia cong kim loai. P61 véi nhitng kim loai tao thanh hydroxyt
Iudng tinh nhu crom, nhom, k&m (nhitng hydroxyt kim loai nay hoda tan ca trong axit va
trong kiém) thi thyc hién qud trinh két tha & gid i pH khong cao.

Thong thuong gid tri pH giam sau khi két tiia. Nguyén nhin ¢6 thé do:

- Trong qud trinh két tha tao thanh cdc hydroxyt kim loai hay mudi kiem khé tan, ham
luong ion hydroxyt (OH ) giam.

- Hap phu cdc chat trung hoa vao cic bong can hydroxyt kim loai ¢6 bé mat 16n.
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- Néu trong dung dich ¢6 mat hop chit Fe** thi Fe** s¢ bi oxy hda bdi O, tan trong
nudce tao thanh ion hydro H” theo phén ing;:

2Fe™ + 5H,0 + 1/20, == 2Fc(OH)d + 41" (3.43)

20

I\Jc;'zCOs

15— \ /

|
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1 \ 1
M '
ﬁ‘*; 10 +— F83+ Cr‘3+ !
E |
|
5 B f
- NaOH \
N AN
0 L NSy —t — 1 T ]
3 4 g 10 7 g
pH —= pH —=

Hinh 3.34. D6 hoa tan cua céc hgp chdt Fe’!, Cr** va Ca?* véi NaOH, Ca(OH), va
NaCQO; trong su phu thudc vao gid tri pH

T hinh 3.34 va 3.35 cho thdy, pham vi pH cho qua trinh két ta cta cic hop chat kim
loai la khdc nhau. Chang han d6i véi chi va cadmi, & gid tri pH cao (10,5 dén 12) két tha
dudi dang hydroxyt va & pH thap hon (7 dén 10) thi két tha dang mu6i cacbonat. Con d6i
v6i kim loai ludng tinh nhu crom, kém thi két tia & pH cao hon (11dén 12) néu dung sita
voi thay the xtit NaOH d¢ dieu chinh pH, vi & pH cao sé& tao phitc hydroxyt dé tan va khi
phtic d6 két hop véi canxi sé tao thanh mudi canxi khé tan theo phan ung:

Zn(OH), + 20H & [Zn(OH)412'
[Zn(OH),}” + Ca™ &= Ca[Zn(OH) (3.44)

Néu trong nude thai ¢é6 mat nhieu kim loai thi cang thuan loi cho qua trinh két tha vi &
gia tri pH nhat dinh do hoa tan cia kim loai trong dung dich ¢6 mat cac kim loai khédc sé
gidm, co s& ¢6 thé do mot hay dong thdi ca ba nguyén nhan sau:
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- tao hop chat cung két tua;
- hdp phu cic hydroxyt kho két tha vao bé mat cua cdc,bong hydroxyt dé két taa;

- tao thanh hé ngheéo nang luong trong mang hydroxyt do chung bi phd huy manh bang cac
ion kim loai.

pH 3 4 5 6

~J
Co

Q 10 1 12

o

Pb®* < 0.5 mg/I

XN

Cd’* < 0.2 mg/l

Ni** < 0.5 mg/!

] -
Zn"" <20 mg/l %

Fe’* < 3,0 mg/l

e

Cu** < 0.5 mg/l

Cr** < 0.5 mg/l

AP” < 3,0 mg/!

Sn?* < 2,0 mg/!

Fe® < 3,0mg/l

pH 3 4 5

wn
~
e}
0
o

12

K&t tla véi séda

K&t tua véi NaOH; - Két tua véi Ca(OH)z:

Hinh 3.35. Pham vi pH cho qua frinh k&t tia mot s& kim loqi

Nhu vay déi véi phuong phap két tia hoa hoc, do pH clha dung dich déng vai trd rat
quan trong. Khi xtr 1y nudc thai chita kim loai can chon tdc nhan trung hoa va diéu chinh &
pH thich hop. O mot s trudng hop can ding thém chét khir dé khir ion kim loai ¢6 héa tri
cao, doc thanh ion héa tri thdp, it ddc nhu trong trudong hgp nudce thai ma co chira hgp chat
clia Cr*". Ngudi ta ding céc chat khir nhu Na,S, NaHSO; hay FeSO, dé chuyén héa Cr®
thanh Cr’" nhu sau :

6+

pH =3 3+
Cr” + 3¢ —> Or (3.5)

Sau d6 hop chdt cua Cr'* két hop véi tac nhin trung hda tao két tha dang hydroxyt.

Nudc thai cua nhitng nganh cong nghi¢p nhu luyén kim, gia cong kim loai ¢6 chita
ham luong kim loai nang cao cin dugce xu 1y tai ngudn dé thu hoi kim loai, tao cg hoi cho
tuan hoan lai nudc va giam ham luong kim loai trong dong thai trude khi dua vao tram xa
Iy nudce thai tap trung.
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Hinh 3.36. S0 do nguyén Iy hé thang xU 1y nudc théi chia kim loqi

Do dong thai chifa cdc chat doc nhu xyamua, fluor, phenol, sunfi, ... vi kim loai ndng
nén sy phan luong dong thai dé xir 1y ting dong 13 rdt cin thict, Khir doc xyanua, fluor,
phenol, sunfit da dudc trinh bay & muc 3.4. Di véi dong thai chta kim loal ndng thong
thuong duge xir Iy bang phuong phdp ket tha héa hoe. So do he thong xu 1§ nuGe thai chia
kim loai nng bao gom bé chifa nudc thii vi muc dich chta va dicu hoa luu luong, bé phan
(ing 12 thi€t bi chinh cla he, trong d6 héa chit trung hoa ciing nhu héa chit khir tic dung
v6i hop cht chia kim loai c6 trong nudc thai tao ra hydroxyt kim loat hay muoi kim loai
ket ttia. Sau phan ting hon hop nude va chdt ke tia dwoc dua qua bé lang de tach chit ket
tda & dang bun, khi can thiét ¢ thé bd sung chi tro ling hay chil tao keo. Bin duoc xu Iy
tach nudc va ¢d the ding lam nguyén liéu du cho cdc cong nghe sin xudl khdc hay chon
ldp dac biet, ty thue vao dic tinh va thianh phin ctia bin. So do h¢ thong duoc mo ta trén
hinh 3.36.
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