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XU LY NUOC THAI BANG PHUONG PHAP VI SINH

WASTEWATER TREATMENT BY MICROBIOLOGY METHOD
TRAN MINH TAM®

TOM TAT: Nue thdi la nude bi 6 nhiém, chira cdc hop chat hitu co va vé co thdi ra tir cdc nguon
khdc nhau, la nhitng tac nhan gdy 6 nhiém méi trwong, anh hudng rat lon dén doi song va sic
khée con nguwoi néu ching khéng dwoc xir Iy. Cé nhiéu phwong phdp xir Iy nweée thai la nuée bi 6
nhiém, bai viét giéi thiéu mot vai phicong phdp vmg dung céng nghé vi sinh don gidn, hiéu qua tét,
xut ly cdac dang nuoc thai noi trén.

Tir khoa: nuoc thai; cong nghé vi sinh; xur [y nuwoc thdi.

ABSTRACT: Wastewater is polluted water, containing organic and inorganic compounds
discharged from the following sources, wastewater is environmental pollutants, greatly affecting
human life and health, if not treated. There are many different treatment methods. The article
introduces one and the method of applying monogamous microbiological technology but with good

effect to treat the above types of wastewater.
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1. PAT VAN PE

Nudc thai 14 mot trong nhitng yéu td tac
dong giy ra 6 nhiém méi truong. Viéc xu ly
nude thai da co nhiéu cong trinh nghién ctru co
két qua, tuy nhién dé tré thanh nhitng bién phap
xtr ly don gian, c6 hiéu qua, phuong phap vi
sinh 12 mot phuong phap duogc cac nha khoa
hoc danh gia tot vé chi phi ciing nhu vé cong
tac quan ly, diéu hanh. Mot sb phuong phap vi
sinh trinh bay trong bai viét sau ddy nham giéi
thiéu dé ching ta co thé ap dung trong thuc té.
2.NQI DUNG
2.1. Khai niém nwdéce thai [2], [3]

Nudre thai 12 nude bi 6 nhiém, chira cac hop
chit hitu co va vo co thai ra tir cic ngudn sau:

Nude thai cong nghiép: T cac nha may
co6ng nghiép, ché bién thuc phim, cac nha may
héa chét... chira cac cht hitu co, 1am 6 nhiém
song ngoi, hd ao dan dén 6 nhiém ngudn nude
mit. O Viét Nam, nén cong nghiép méi phat
trién, 3 nganh cong nghiép nhu nhiét dién,

luyén kim va héa chét 14 nhitng nganh thai mot
luong nudc gin bang 90% tong lwong nudc
thai cua tit ca cac nganh cong nghiép khéc,
trong d6 nhiét dién chiém nhiéu nhét.

Nuoc thai sinh hogt: Tu cac khu vuc dan
cu, nudc sinh hoat hﬁng ngay sau khi tdm, giat,
niu an... thai ra, ¢6 nhiéu chét hitu co, bazo, xa
bong, md, cac cdn ba két tia kém theo rac...
lam 6 nhiém moi truong nudc mit va chay ra
song ngdi, hd ao lam cho muc d6 nhidm ban
cua khu vuc nay tang cao, nudc cd mau den va
mui hoi théi kho chiu.

Nuée thai y té: Tir cac khu vuc bénh vién
thai ra vung dan cu va cac kénh rach dem theo
cac chat thai ran nhu bong, bang cé chira cac
loai vi trung gay bénh, mau, mu cua bénh
nhan. .. ciing lam gia ting 6 nhiém méi trudng.
2.2. Thanh phin héa hoc ciia nwéc thai [1], [5], [6]

Nhin chung, ci 3 ngudn nudc thai néu trén
déu chira cac chat gay 6 nhiém nhu sau:
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Cdc chat hifu co: Phd bién nhat chira cic
chat protein, cac chat béo. Nhitng chit nay
nhanh chong bi phan hiy thanh cac acid amin,
acid béo, acid thom, H>S, cac bazo hitu co va
cac hop chit chira S va P, c6 tinh doc hai va
gdy mui kho chiu. Cac nha may ché bién thuc
pham, d6 hop, gelatin, san xuat ho dan, thudc
da, cac 10 mo... déu co chira chat protein trong
nudce thai.

Céc logi chat béo: Duéi tac dung cua cac
vi sinh vat, chit béo bi phan giai thanh céc acid
béo va glyxerin, cac chat béo nay tiép tuc phan
giai thanh cac acid béo cac mach ngin hon
(acid batiric, acid valeric...) ¢6 mui héi rat kho
chiu. Ngudn chat béo gy 6 nhidm thuong chia
trong nudc thai ciia cac xi nghiép ty, giit, san
xuat diu m&, thuc pham, xa phong...

Cdc loai thuéc nhuém mau: Phd bién nhat
1a nhitng chét hiru co tong hop, chita cac chit
mau nhu nhom NOy, Nito... Nhéom giy dadm
mau nhu COOH, NHz, HzSO3. ..

Cdc chat tdy gidt tong hop: Bot gidt cac
loai tao ra cc cht tao bot trong nudc thai.

Cdc logi thuoc sdt tring: Ngay nay nhiéu
cac loai hoa chit duoc st dung, dac biét la cac
hop chat hitu co, mang tinh ddc trong cac linh
vuc ndng nghiép, y té va bao quan san pham
hang hoa. Nhiing chat héa hoc nay ciing c6 mat
0 nudc thai dung trong nong nghiép. Trong
nude thai cong nghiép con chira cac chat hitu
co khac c6 tinh doc nhu phenol, cyanua...
nhitng chat nay nhiéu khi lam chét cac hé vi
sinh vat, lam cho nudc thai mét di kha nang tu
lam sach.

Cdc chdt vé co: Trong nude thai con chira
cac chat v co nhu acid, kiém, NHs, H.S va cac
sulfua hoa tan, cdc mudi cta nhiéu kim loai
nang, cac mudi  clorua, sulfat, nitrat,
bicacbonat, photphat cua kim loai 1a cac mubdi
hoa tan thuong gap trong nudc thai nha may
gidy, sanh str. ..

Pé danh gia mac d6 6 nhidm cia nudc
thai, nguoi ta sir dung 3 chi tidu co ban nhat:

Chdt rdn tong sé: TS (Total Soloids) theo
trinh tu phan tich nhu sau:

| — | Chét rin tong s6 | (TS)

— [ Téach nuéc (bay hoi)
Li)C — Diﬁh loc
Tach nudc Tach nudc
(Chét rén 1o ling) (Chét ran qua loc)
[ vss || Fss | [ vFs || FFs |

Hinh 1. So db trinh tu phén tich cac chi tiéu co ban [4]

VSS: Chat rin lo ling bay hoi (Volatile
Suspended Solids); FSS: chit rin bam (Fixed
Suspended Soloids); VFS: chét rin qua loc bay
hoi (Volatile Filtrable Solids); FFS: chat ran két
tua bam (Fixed Filtrable Solids); TVS: chét rin
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bay hoi tong s6 (Total Volatile Solids); TFS:
chat rim bam tong s6 (Total Fixed Solids).

Nhu cau oxy sinh héa BOD (Biochemical
Oxygen Demand): Thong thuong sir dung BOD 5
ngay (BODs) cho cac loai nudc thai va nudc bé
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mit. Day 1a chi tiéu cho biét oxy hoa tan duogc vi
sinh vat sir dung dé oxy héa cac chit hitu co.

Nhu cau oxy héa hoc COD (Chemical Oxygen
Demand): La luong oxy can thiét dé oxy hoa
hoa hoc 1 gram chat hitu co, hay 1a luong oxy
tuong duong ciia cic cdu tir hitu co trong miu
nudc bi oxy hoa boi cac tac nhén hoa hoc co
tinh oxy h6éa manh.

Nhu cdu oxy Iy thuyét ThOD (Theory Oxygen
Demand): Trong cac chit thai c6 chtra protein,
cac hydrat cacbon, hydro, lipit... va cac chat
trung gian khéc, néu ta biét duoc cong thic hoa
hoc ctia chung, ta sé tinh dugc ThOD.

2.3. Phuong phap xir Iy nuée thai bang cong
nghé vi sinh [2], [3], [4]

Coéng ngh¢ vi sinh xt 1y nudc thai thuc
chat 1a mot phwong phap sinh hoc, gdm 3 nhém
chinh: Cac phuong phéap hiéu khi; cac phuong
phap ky khi; phuong phap xu 1y tu nhién. Ban
chat ctia qua trinh xir Iy nay 1a qua trinh phéan
giai cac chat hitu co chira trong nudc thai bang
hé vi sinh vat véi nhiéu chung loai khac nhau.
Uu diém cta phuong phap nay 1a c6 kha ning
tach bo luwong 16n cic chat ban hitu co voi

nhiéu nong d6 khac nhau. Thiét bj xtr 1y don
gian, chi phi thiét ké xay dyng, trang thiét bi
khong 16n.
2.3.1. Phwong phdp hiéu khi

Nudc thai dugc xtr 1y trong dicu kién c6
oxy (suc khong khi thuong xuyén trong cic bé
xtr 1y). Qua trinh phan hiy chat hiru co duoc
thuc hién bdi cic phan trng sau:

Qua trinh oxy hoa céac chét hiru co:

CH,0, + O, microorgan ism
H.O +AH

Qua trinh tong hop vat chit dé xdy dung té bao:

CxHyO, + O, _Microorganism__ gjnh khéj vi
khuan + CO, + H,O + CsH/NO, + AH

C:H;NO, microorgan ism + enzyme
H,O + NHs+ AH

Pé qua trinh hiéu khi dugc tién hanh thuan
loi phai dam bao cung cép lién tuc oxy, co do

+

CO;

CO, +

pH thich hop, dong thdi cung cip thém cac chét
dinh dudng cho qué trinh oxy hoa sinh hoc.
Véi cach xir 1y ndy ¢6 2 cach tién hanh:

Nudc Bi0934_|
thai *—=
sau »Bin du
xu ly
.............. Bun hoat
tinh

rt

Nudc thai
can xu ly

Hinh 2. So d6 mé hinh bé xir 1y hiéu khi [4]

Thir nhat: Ding mot loai “Bun hoat tinh”
1a loai hdn hop dang sén sét 16ng nhu bun trong
d6 c6 chira cac loai vi sinh vat (70% vi sinh vat
va 32% chat khac). Bun hoat tinh cho chay
cung chiéu hoac nguoc chiéu, cung luc voi
nude thai vao bé gom xir Iy. Vi sinh vat trong
bun nhanh chéng phan hiy chat hitu co. Sau
khi qua bé xir Iy, hdn hop bun va nudc thai
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dugc chay qua bé ling dé tach riéng phan bun,
cin va phan nudc di xir 1y riéng.

Thir hai: “Bun hoat tinh” khéng dugc dua
vao bé dudi dang chuyén dong ma & trang thai
tinh, cho sin vao bé thu gom nudc thai xur 1y.
Tai day c6 san canh khua‘iy, hé théng bom suc
khi oxy tir trén xudng va nudc ban duge suc tir
dudi 1én. Nude sau khi xir Iy duge 1dy ra ¢ hé
théng van phia trén bé, c6 thé thu hdi ca khi
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biogaz. H¢ vi sinh vat dung trong phuong phap
xu ly hiéu khi c6 mat trong “bun hoat tinh” la
Actinomyces, Bacillus, Bacterium, Coryno-bacterium,
Micrococus, Pseudomonas. .. loai Pseudomonas c6
kha nang phan huy rit manh, c6 thé oxy hoa
duogc rugu, acid béo cacbuahydro thom, hydrat
cacbon va nhiéu hop chit khac.

Phuong phap xir 1y hiéu khi con duge goi
la xtr 1y bé Aerotank. Nhimg bé Aerotank
thudong duoc 1am bang bétong hodc bétong cot
thép voi mit bang hinh chit nhat. Qua trinh oxy
hoa & bé Aerotank qua 3 giai doan: 1) Tc do
oxy hda xac dinh bang toc d6 tiéu thu oxy; 2)
Bun hoat tinh khoéi phuc kha nang oxy hoa,
ddng thoi oxy hoa tiép nhitng chat hitu co chdm
oxy hoa. O giai doan nay, tbc do oxy héa ciing
xac dinh bang téc do tiéu thy oxy, nhung nho
hon nhiéu so v6i giai doan 1; 3) Sau thoi gian
kha dai, tbc d6 oxy hoéa cam ching (hdu nhu
khong thay doi) lai bat dau tang 1én tro lai. Pay
1a giai doan nito hoa cac mudi amon.

Cong suat oxy hoa tinh cho 1 gior goi 1a toe
d6 oxy hoa va 1a chi tiéu co ban cia bé Aerotank.
Cong sudt oxy hoa ciia hé thong lam thoang
tinh cho 1 m® dung tich bé Aerotank trong ngay
dém co thé tinh theo cong thirc sau: CO-n.a.
Trong d6: n: La tai trong oxy tinh cho 1 gram
chat kho hitu co cua bun hoat tinh g (g/ngay
dém); a: Néng do bun hoat tinh, tinh theo vat
chat khé hiru co ctia hdn hop nudce thai va bun
g/l. Gia tri n ¢6 thé lay bang 200-500g (g/ngay
dém) khi xir 1y sinh hoc hoan toan.

bé phan biét cac loai bé Aerotank khéc
nhau, nguoi ta dya vao nguyén 1y hoat dong (co
Aerotank thong thuong va Aerotank stc chua
cao), theo ciu trac dong chay (c6 3 loai
Aerotank - ddy, Aerotank - tron va Aerotank -
hdén hop), theo phuong phap lam thoang (co
Acrotank 1am thoang bang bom khi nén, loai
lam thoang bang may khudy co hoc va loai 1am
thoang két hop...).

Nudc Nudc tir bé Bun hoat tinh tudn
A lang lan 1
thai ang lan v v VI
3 | — y v
v ] — Khong khi
. > AAAA Nudce _i_ —i— —i——i——i——i—————
Bun hoat "
tinh Khong , .
| | | | | | Nudc di ra khoi bé

So d6 Aerotank — diy

So dd Aerotank — tron

Nude tir bé lang lan 1

Bun VoY —
_» ,
L Nuoc
tuﬁn >
AR
Khong khi

So @6 Aerotank — két hop

Hinh 3. So do cac md hinh Aerotank [4]

2.3.2. Phwong phdp sir dung bé loc sinh hoc
(Biophin)

Bé Biophin 1a phuong phép xir 1y sinh hoc
nudc thai trong diéu kién nhan tao nho cac vi
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sinh vat hiéu khi. Nudc thai cho tudi 1én bé mat
ctia bé va thim qua 16p vat liéu loc ¢ dang tinh,
c6 céu tao xOp mang vi sinh vat. Cac cin ban
cua nuoc thai dugc gilt lai trén lop mat tao
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thanh mang, goi 1a mang vi sinh. Nudc thai s€
chay tir trén xubng, khong khi bom tir duéi 1én,
nudc sach s€ dugc thao ra ¢ phia dudi sau khi
qua bo phan 1éng can. Do su tiép xuc cua hé vi
sinh vat trén bé mat cua vat lidu loc xop voi

nudc thai ma qua trinh lam sach duoc tién hanh
nhanh. Phuong phap nay c6 uu diém la lam
sach nhanh, chét mang vi sinh vat dung dugc
lién tuc, thiét bj don gian, dé 1am, ré tién.

< Nudc

Chat mang vi sinh

(vat liéu loc x6p)

Khéng khi

Can

/

—— » Nudc sach

Hinh 4. So dd mé hinh bé loc Biophin [4]

Bé Biophin ¢ phén biét qua cac dic diém
sau: Theo murc d6 xir 1y, bé Biophin c6 thé xir
Iy hoan toan (Biophin cao tai) hodac xu ly
khong hoan toan (Biophin nho giot); Theo ché
dd lam viéc, lién tuc va khong lién tuc tic la
gian doan c6 tuan hoan va khong tuan hoan.
Vi du: Néu nudc thai c6 mic do nhidm ban

5
| 6
< 3 1 4 »>
1 10
(a)

1. Nudec thai di vao
2. Bé lang dot I

3. Bé Biophin

4. Bé lang dot 11

5.
6. Nudc da duge xur ly
7 va 8. Bé Biophin tuong tmg dot I, II.

9.

khong cao ldm va c6 kha nang ty lam sach,
khong nhat thiét phai xir 1y theo tudn hoan;
Theo bién phap lam thoang, Biophin 1am thoang
tu nhién va Biophin thoang nhén tao. Biophin
mot bac hay hai bac: Loai mgt bac co thé tuan
hoan hay khong tuan hoan.

(b)

Bun lang tir bé ling dot II

Bé ling dot I

10. Nudce tudn hoan

Hinh 5. So d6 mé hinh Biophin mét bac va hai bac [4]

Theo dic diém cAu tao cua chét liéu loc
(loai khdi va loai ban): Biophin chat li¢u khéi
cO loai Biophin nho giot, Biophin cao tai,
Biophin chiéu cao 16n; Biophin chat liéu ban co
loai dang rin loai éng, dang rin loai luéi...
Trong thyc té ta thuong gip 2 loai Biophin:
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Biophin nhé giot: Dung dé xtr 1y sinh hoa
nudc thai hoan toan véi ham luong BOD sau
khi xtr 1y dat 15 mg/l. Pac diém ciia biophin
nho giot la kich thudc cua hat vat liéu loc
khoéng 1on hon 25-30mm. Tai trong tudi nudc
nho 0,5-1,0m%m?® vat liéu loc, dugc sir dung
trong truong hop luu lugng nhdé to 20-
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1000m3/ngay dém. Hiéu suit xir 1y ctia Biophin
nho giot c6 thé dat téi 90%.

Biophin cao tdai: Loai nay c6 tai trong
nudce cao hon va vat liéu loc ¢o6 kich thudc tir
40-60mm nén gilra cac hat c6 khe hd 16n. Nho
co tbe @0 loc 16n va sy trao ddi khong khi
nhanh ma qua trinh oxy hoa cic chat hiru co
xay ra voi toc do cao. Bé Biophin cao tai c6 thé
dung @& xur 1y nudc thai sinh hoc hoan toan
hodc khong hoan toan.

2.3.3. Xit Iy nwéc thii bang cdc hé sinh hoc

Ho sinh hoc 1a nhitng hd chira khong 16n
lam dé xtr 1y nudc thai bang sinh hoc dua vao
qua trinh ty lam sach ty nhién. Cac hd sinh hoc
con duoc st dung dé nudi trong thiy san va
1am ngudn nude tudi cho cay trong. Can clr vao

dic diém cua hd nguoi ta chia thanh 3 loai hd
sinh hoc nhu sau:

1) Ho ky khi: DUng dé ling va phan huy
céc can lang hitu co bang qua trinh sinh hoa tu
nhién dga vao cac vi sinh vat ky khi san co
trong ho, loai hd nay ding dé xur 1y nudc thai
cong nghiép c6 chira d6 nhiém ban cao, c6 mui
thdi kho chiu nén it ding dé xur Iy nudc thai
sinh hoat. HO ky khi nén lam cach xa nha, co
chiéu sdu tir 2,5-3,5 m, nén thiét ké 2 ngin dé
can bun khong thoat 1an véi nude xa (dat cac
tdm ngdn & cira xa nudc). Ong nudce thai din
vao ho phai dit chim va phan b cin ling hitu
co dong déu trong ho, thoi gian nude luu trong
hd khong qua 1,5-2 ngay (mua he) va 5 ngay
(mua dong).

\

ya

N\

> 7
” Nudc

Nudc

AN

Xa

thai

Céan bun

Hinh 6. So d6 mé hinh xir 1y hd ky khi [4]

2) Ho hiéu - ky khi: Day 1a loai ao, hd
thuong gdp 6 nudce ta, thuong quen goi la “ao
tu, nudc dong” thudc loai nay va dugc su
dung nhiéu nhat hién nay. Trong hd nay c6 hai
qua trinh sinh hoc dién ra song song: Qua
trinh oxy hoa hiéu khi cac chat cin ban va cac
qua trinh phan hity yém khi chat metal. Ca 2
loai vi sinh vt hiéu khi va yém khi déu c6 mat
trong cac loai hd nay. Ngudn oxy sir dung cho
qua trinh oxy hoa cac chat hitu co nhd qua
trinh quang hop cua lop rong, réu, tdo chua
trong hd. Theo chiu siu cua hd c6 thé chia
thanh 3 ving rd rét: 16p trén cung 1a vung hiéu
khi (tiép xtic véi khong khi ty nhién), 1p giita
1a viing trung gian, con 16p cudi cing 1a ving
ky khi. Nguon oxy hoa tan chi cé & 16p mit va
hiéu qua dén do sdu 1 m. Qua trinh phan huay
ky khi cha yéu xay ra & 16p cudi cung (16p bun
can hltu co). Qua trinh nay s€ lam gidm tai
trong hitu co va sinh ra cac san pham lén men
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yém khi (c6 ca khi metal). DSi v6i hod nay,
thuong co hién tugng phan cach nhiét, tirc 1a
ving phia trén mat bao gid cling c6 t° néng,
am hon phia dudi. Lop giita 1a tang phan cach
nhiét, doi lac co loi, c6 khi bit loi. Néu nhitng
ngay mua hé, cac loai tao, rong tién hanh
quang hgp manh, ddng héa nhiéu CO, lam cho
pH cua nude ting 1én doi khi vuot qua yéu cau
ctia vi sinh vat lam tc ché hoat dong cua vi
sinh vat phan giai, do d6 khong nén xao tron
mit nudc dé cho cic vi khuan ¢ day ho duoc
bao vé boi ting phan cach.

3) Ho hiéu khi: Nguyén 1y ciing tuong tu
nhu bé Aerotank, nhung 1a nhitng hd ty nhién.
Qua trinh oxy hoa chét hiru co nhd cac vi sinh
vat hiéu khi. Loai hd nay c6 2 nhom:

Ho6 lam thodng tir nhién: Oxy cung cap
cho qué trinh oxy hoéa cha yéu do su khuyéch
tan khong khi qua mat nudc va qua trinh quang
hop cua thye vat dudi nudce (rong, tao...).
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Hinh 7. So d6 mé hinh hd xir Iy hiéu khi [4]

Chiéu sau ciia hd chi khoang 30-40 cm dé
anh sang c6 thé xuyén qua. Stc chira tiéu chuan
theo BOD khoang 250-300 kg/ha/ngay. Thoi gian
Iwu nude trong hd khoang 3-12 ngay. Loai hd nay
két hop v6i nudi trong thity san, viée xir 1y nude
thai m&i dam bao kinh t& mot cach hop 1y.

Ho lam thodng nhdn tao: QU trinh cung
cip oxy cho qua trinh oxy hoa chat hitu co 1 tir
cac thiét bi bom khi nén hodc cac may khudy
co hoc. Chiéu siu caa hd loai nay co thé siu
hon, tir 2-4,5 m, véi ste chira tiéu chuan 400
kg/ha/ngay va thoi gian luu nude tir 1-3 ngay.
Dién tich cac loai hd hiéu khi, ky khi co thé tir
0,5-7 ha tuy thudc vao lugng nudc thai va loai
hd mdt bac hay nhiéu bac. Néu hd nhiéu bac thi
dién tich mdi bac khoang 2-2,5 ha.

4) Phuong phdp yém khi: Phuong phap
yém khi xir Iy nudc thai tién hanh trong diéu
kién khong c6 oxy tham gia, thong dung nhét 1a
cho nuéc thai di qua “bé metal”. Phuong phap
nay chu yéu dung cho loai nudc thai c6 nong

TAI LIEU THAM KHAO

dd chit hitu co cao, nhiéu cin, chit bd xo,
nhiéu xac thuc vat chét, rac... va cac chat can
ba cia nha may... Vi sinh vat tham gia qua
trinh nay 1a nhiing vi sinh vat yém khi. Bé yém
khi (con goi 1a bé metal) 1a mot bé kin 1on
khong c6 oxy vao, co canh khudy, tao diéu kién
khudy tron cac chat hitu co cin ba trong nudc
thai ting su tiép xtc voi hé vi sinh vat yém khi.
Chét hiru co cin léng, rac, thuc vat chét... cua
nude thai duoc xa vao bé metal va trong didu
kién yém khi, cac vi sinh vat yém khi s& phan
hay, san phim cia qua trinh s& hinh thanh khi
ma ta goi la biogaz khoang 50-80% (trong do
bao gébm 50-70% Metal (CH,); 18-30% khi
CO2; 7,7% H2 va 7,6% Nito).
3. KET LUAN

Trén day la mét vai phuong phap don gian,
théng dung dé str Iy nudc thai bang cong nghé vi
sinh kha hiéu qua, giup cho cic co sO san xuit
cling nhu cac trung tam khoa hoc xtr Iy moi truong
¢6 thé tham khao str dung tdt va c6 hidu qua.
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