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Nghien ciru xir ly chat 6 nhiem huu cu 
va nitu trung nu6c thai che bien thuy 

san bang he thung l(et hup be thieu l(hi 
(ANOXIC) va be sinh hue mang (MBR) 
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N udc thai che bien thuy san co thanh phan 6 nhiSm chu yeu la cac chat huu 

cdcd kha nang phan huy sinh hgc cao (BOD/COD tifO.S? den 0,9) va nong 

do cac chat dinh dudng nitdrat cao co the len den tren 100 mg/i. Hien nay, 

cac he thdng xt/ly nudc thai che bien thuy san chua dupc thiet keday du dext/ly 

loai bo thanh phan dinh dudng nitd. Do do, viec nghien cuu va ap dung cac cong 

nghe x&ly dong thdi chat huu ca va chat dinh dudng trong nudc thai che bien thuy 

san ia rat can thiet. 

Cdng nghe sinh hpc mang (Membane Bioreactor -
MBR) ke't hpp vdi qua trinh thieu khi (Anoxic) quy md 
phdng thi nghiem (lab-seale) dupe lua chpn de nghien cUu 
danh gia kha ndng xU \</ chat hUu co (COD) vd nito trong 
nudc thai che bien thi!iy san. Nghien cUu ndy sijf dung 
nudc thai chd bien thCiy san thuc te ed nong dp COD nhd 
hon 1.500 mg/L, TKN khoang 109.54mg/L va TP khoang 
10,68mg/L Be' MBR trong he thd'ng thi nghiem dUOe tien 
hdnh thi nghiem vdi 5 tai trpng hiJU co 1,0; 1,5; 2,0, 2,5; 
and 3.0 kgCOD/m^.ngdy tuong isng vdi edc thdi gian luu 
nude (Hydraulic retention times - HRT) la 15,6, 10,4; 7,8; 
6,24, va 5,2 gid. Ben canh dd, be thieu khi (anoxic) dUoc 
van hdnh vdi cac thdi gian luu nude HRT = 2,0, 1,8, 1,7; 
1,2; 1,2 gid. Ke't qua nghien eUu eho thay chat lUong nUdc 
sau xijf ly c6 ndng dp COD nhd hon 30mg/L vd ndng dp 
TN thap hon 11,19mg/L dat yeu cau cho phep theo mUc A 
cOa quy chuan QCVN 11" 2008/BTNMT 

I . G l d l THIEU 

Hien nay, tai Viet Nam nganh thuy san la 1 trong 
nhUng ngdnh mui nhpn de phat then ddt nUde, tiem nang 
tdng tnj6ng rat cao. Do dd, Vc(n de tieu thu nUdc sijf dung 
cho ngdnh thuf san vd nude thai thuy san thai ra Id mot 
nhan td quan trpng eho phdt then vd BVMT. Do nguon tdi 
nguyen nudc ngdy edng khan hle'm, viee tai sij" dung nude 

dupe quan tdm Ung dung va van de d nhiem mdi trudng 
duoc COI trpng, vi nudc thai nganh thuj' san chUa rat nhieu 
chat d nhiem nhu COD dao ddng tU 550 - 93,000mg/L [1], 
Nito dao ddng tU 45.92 - 392mg/L [2]. Cdng nghe mdng 
MBR (Membane Bio-Reactor) vd cdng nghe Anoxic ket 
hop vdi mdng MBR dang dupe \\Sa chon nghien cUu, Ung 
dung de xU ly nhieu loai nude thai nhU nUdc thai: Cdng 
nghiep [3], khach san. thuy san. ehe bien thuc pham . Ju 
diem eilia eac cdng nghe ndy Id 1) Mdng MBR cd the tdeh 
cac chat ran lo lOhg, hat keo, vi khuan vd mdt sd vius vd 
cdc phdn tU huu co cd kich thudc Idn; li) giam dien tieh da't 
xdy dung cdng trinh, in) be' MBR cd the tdng ndng dp bun 
vi sinh eao; iv) thdi gian luu bun dai tao dieu kien eho vi sinh 
cd td'c do phat tnen thap cd kha ndng tdng tn/dng va duy 
tri d'n t^nh he thdng... De tdi ndy dupc thUc hien nham dat 
muc tieu chinh la danh gia hieu qua xis 1̂  COD va khCf Nito 
cua he thdng be Anoxic ket hop MBR quy md phong thi 
nghiem (Lab scale) vdi eac tai trpng ndng 6q chat d nhiem 
khac nhau cua nudc thai thi!iy san. 

2. VAT LIEU VA PHUONG PHAP NGHIEN ClfU 

Nude thai dau vdo la nUdc thai d khau lam va rCfa ehe 

bien (bo dau, vay vay, dudi . ) ed cOa cac tieu thuong bdn 
cd tai cho Bd Hat, Quan 10, TP Hd Chi Minh vdi nong dp 
COD ^ 1,500mg/L vd ndng 6d TKN <109 54mg/L. 
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Bun hoat tinh sil dung trong mo hinh MBR vd nid 
hinh Anoxic id bijn sinh trudng id ICfng, SMc id'y til tjiin 
hieu i(hi cLia nha may xCl I* nudc thai Tan Binh, vdi ndng 
dd biJn khoang 5,000 - 6,000 mg/L. 

NUdc thai lay tit chd di/dc cho vdo thiing chifa nudc 
thai (1) (vdi ndng dd COD <1,600mg/L), Sau dd, duoc 
bom dinh ii/ong (2) (da dUdc tinh toan luu luong trudc 
phi, hdp vdi timg tai trong nghien ciru) bdm vdo b l thieu 
l(hi Anoxic (3), Tai be thieu khi (da duoc day Idn han che 
Oxy khdng khi hod tan vdo nudc. gi i i cho ndng dd Oxy 
trong nudc ludn ludn dudi 0.6 mgOj/L), dung 1 mdy bdm 
chim (16) aat dudi day bd' nhSm khud'y trdn ddu biin 
trong be Luong bun trong be thieu khi khoang 4,000 -
5,000 mg/L. Tai be thidu khi ndy xay ra qua trinh khljt 
Nitrat chuyen NO3 ~ thdnh N^. 

Sau do, nudc dUdc cho tuchay qua b^ ice sinh hoc 
mdng MBR (6) iS khCf cdc chat d nhiem nhu COD, 
BOD, chuyen NHj thdnh NOj" rdi thdnh NO3". LUdng 
biin trong be MBR khoang tren 8,000 - 10,000mg/L. 
Be MBR duoc iSp tit 1 he thdng mdng phuc vu cho 
qud trinh khif cac chat d nhi lm bao gdm: Cac van dien 
rCfa nguoc (8), (9) (nham rufa he thdng mdng khi dp suat 
chuyen mdng dat den dp suat cho phep da dUdc dinh 
trudc), van dien ddng ra (4), (11) ho trd cho bdm nUdc 
thai dau ra (13), ddng hd do ap (5) de biet dUdc trd iuc 
ciia mdng MBR (7), may thdi khi (14) nham cung cap 
oxy cho vi sinh vdt hoat ddng, may bdm tuan hodn (10) 
diing de bom biin tir be MBR ve be Anoxic vdi luu iugng 
tuan hoan tir 200% - 400%, may bdm nudc thai dau ra 
(13) va he thd'ng d'ng van nhUa khac phuc vu cho cdng 
tdc lay nudc dau ra di phan tich 

Md hinh dugc thuc hien theo cac thdng sd van hdnh 

nhu bang 1 va 2, dugc ddt tai phdng thi nghiem Khoa 

Bang 1. Cac thdng sd tinh todn de 

Mdi trudng - Dai hoc Bach Khoa, nhiet do ngodi trdi. 

Qua trinh thi nghiem duoc thUc hien cac budc nhir sau: 

BuOc 1: TiS'n hdnh chay thich nghi vdi tai trong 

hiru co tang dSn id 0.3 - 0.5 kg/m'.ngdy vdi thdi gian iuu 

nudc 24 gid trong thdi gian la 7 ngay. 

BS MBR: Ndng dd biin ban dau khoang 8,000 

mgMLSS/L, vdi ndng do COD khoang 500 - 800 

mgCOD/L, sau dd sue khi lien tuc trong 7 ngdy dau 

tidn. Moi ngdy cSn thay 5 lit nudc (trong dd lay 1L nudc 

xa i6 vdo b l Anoxic). 

B l Anoxic: Ndng do biin ban dau khoang 4,000 

mgMLSS/L. vdi ndng do COD khoang 500 - 800 

mgCOD/L, sau dd cho bom chim khuay trdn lien tuc 

trong 7 ngdy dau tidn trong dieu kien khdng cd oxy hoa 

tan. Moi ngdy can thay 2 lit nudc. Sau 7 ngdy. lap ddt 

hd thd'ng cho chay luan hodn khep kin, tile Id: Md bom 

biin tuan hodn d^ bdm bun vd nudc tif be MBR qua be 

Anoxic Md bom nudc thai dau vdo de dua nudc thai tif 

thiing chira nudc thai dau vdo vdi ndng dd COD khoang 

500 - 800mg/L, Md bdm dau ra de lay nudc phdn tich. 

MOI ngdy, can do cdc chi tidu MLSS, pH, COD. DO 

trong 7 ngay cCia nudc thai ddng vdo va ddng ra sau khi 

qua mang MBR. 

Budc 2: Chay md hinh vdi cdc tai trong hilu co 

(OLR' Organic Loading Rate) tai cac mtfc: 1, 1.5, 2, 

2,5, 3 kgCOD/m^.ngay vdi thdi gian luu nudc Id tif 5 -

16 gid. Mdi tai trong hijru co chay trong 15 ngay. 

3. KET QUA VA THAO LUAN 

3.1 Giai doan thich nghi OLR = O.SkgCOD/mS.ngay 

Trong 7 ngdy iidn luc van hdnh thich nghi, chi 

Cham nudc thai vao vd hut nudc ra, khdng phan tich 

Luc nay bot khi N ; tai be Anoxic xua't hien nhieu. Trong 

chay md hinh nghien ci/u be MBR 
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Tai trong hifu co 
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Q.(Ungay) t. 

15 
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Bang 2. Cac thdng sd da linh loan de chay md hinh nghien 1 

Tai trong hCru cd 
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Tai nguyen v a M o 

The tich tinh toan Liru ludng 
chay theo timg tai tuan hoan 

trong V. (L) Q, (Ugid) 
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Tongluu ludng 
(vao + tuan hoan) 
Q,.= Q.+Q,(Ugid) 

3.14 

4.78 

8.92 

9.56 

15.21 
15.85 

:ifu be Anoxic 

T I le tuan hoan 
= (Cl./Q.)*100 

(%) 390 

390 

364 
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312 

Thdi gian luu 
.BR = (V.;a)*24 

(aid) 
31.2 
15.5 
10.4 
78 

6.24 
5.2 

Thdi gian luu 

30 

20 

1.8 

1.7 

1.2 



Bdng 3. Cde phUOng phdp phdn tieh cde thdng sd tai phdng thi nghiem 

Thong so Phuang phapATai lieu su dMng Hoa chatn'hiet bj strdung 

pH 

COD 

TKN 

TP 

pH meter 

Standard Methods 5220 B 

Standard Methods 4500-N 

Standard Methods 4500-P D 

pH meter 

Dinh phan 

Chung cat - ^nh phan Macro - Kjeldahl 

UV - visible spectrophotomete 

N-NH4 Standard Methods 4500-NH3-B. 

thdi gian ndy nhdn thay khdng c6 cac ddu hidu nhu so'c 
tai, bijn chet ndi Idn, cho thd'y vi sinh da thich nghi. pH 
vd bidn thidn ndng dp COD dupc chP b bang 3.1 vd 3.2. 

L ^ i - R a I 

Tlioi omii (iigiiy) 

Hinh 3.1. pH ci thi nghidm thich nghi 

He thdng chung c^t Kieldal, mdy so mdu 

3.2. pH d 5 thf nghiem 

Nhin vdo dd thj hinh 3.3 cho thay, pH ddng vdo 
ludn cho nam trong khoang tU7.1 - 7.5 pH be Anoxic tU 
7.1 - 7.65, pH bi MBR tU 7.2 - 7.9, pH ddng ra tU 7 -
7.65. Nhin chung pH ddng ra ed sU dao ddng nhUng 
van bao dam ehi vi sinh vat phat tnen dn djnh vd dat 
QCVN 11:2008/BTNMT cot A, vdi pH = 6 - 9. 

C 

800 

1̂ ,600 

^400 

; 1 2 3 4 5 6 7 | 
Tlidi giaii (iigay) j 

Hinh 3.2. Bien thien COD b thi nghiem thich nghi 
Bi^u dd tren hinh 3.1 cho thay pH ddng vdo vd 

ddng ra lan luot la 7.45 - 7.55, 7.14 - 7.27, eho thay pH 
khdng chenh lech nhieu giUa ddng vdo vd ddng ra va 
van nam trong khoang pH eho phep de cho vi sinh hoat 
dpng. Bl^u 60 tren hinh 3.2 lt\i hien nong dp COD 
ddng vao vd ddng ra lan lUpt la 490 - 560 mg/L vd 180 
- 30.6 mg/L, cho thay ngay thU 1 den ngdy thU 4, hieu 
suat khir COD chua eao nhung cang dan ve cuoi tai thi 
hieu sudt da tdng len 90%. ChUng to rdng vi sinh vdt da 
thich nghi va hoat ddng tot. 

Hinh 3.3. pH d 5 thi ngiem 

3.3. Bien thien COD ci 5 th i nghiem 

Tboighnws'j}) 

Hinh 3.4. COD 6 5 thi ngiem 

Quan sat bieu dd hinh 3.4, ta cd the thdy dupe mdc 
du ndng dp COD ddng vao cCia ede tai cd sU dao ddng 
Idn nhung nong dp ddng ra va hieu qua xilf 1̂  tnjng binh 
cua OLR = 1, 1.5, 2, 2.5, 3 kgCOD/m^.ngdy lan lUOt Id 
34.09, 15,25, 16, 10.72, 10.64 mg/L va 94.76, 97.63, 
97.67, 98.48,98.46%. Dd'i vdi OLR= 1, tU ngdy thU 8 den 
ngdy thU 14, ndng dp COD ddng ra van cdn eao vi vi sinh 
vUa mdi thich nghi vdi tai nay, nhung cac ngdy cudi tai 
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ndng do COD da giam ro ret vi on dinh hon. C4c tai 
OLR= 2.5 v4 3, ndng do C o 6 ddng vio cd su dao ddng 
idn nhung ddng ra v in on dinh vi cd sutang dan v^ hidu 
qua xi!r ly d cac thi nghiem v^ ndng dd COD ddng ra dat 
QCVN 11: 2008/BTNMT. ioai A - Quy chuSn ky thuit 
qudc gia v4 nudc thai cdng nghiep ch& bi^n thiiy siin. 

3.4. Bi§n thien TKN c, 5 thi nghiem 
Thi nghiem cho thS'y nong dd TKN ddng vdo cd su 

dao ddng Idn gii?a c4c tai, ddi vdi tai OLR = 1, 1,5 v4 2 
nong do TKN dao dong trong khoang 38 - 78 mg/L, 
OLR = 2,5, ndng dd TKN thKp lu 20 - 48mg/L, OLR = 
3 thi ndng do TKN cd tSng len d mifc dao ddng 45 -
107mg/L, dieu nay cho th§'y mifc do dao ddng Nitd cua 
nudc thai thuj san cao khdng deu giifa cac ngdy Du 
nhu Ihg. ndng do TKN ddng ra d cac lai chi dao ddng 
<10mg/L va dn djnh giCfa cac tai. Oieu dd cho thcfy, hd 
thd'ng da xCf ly N-NH,"^ co trong nudc thai td't. 

3.5. Bien thien N-NO," d 5 th i nghiem 

Nghien cim cho thay ndng dd N-NO3" ddng vdo d 
cac tai rat nhd <1mg/L khdng dang k l . Dd'i vdi OLR = 1, 
ndng do N-NOs'd Anoxic vd ddng ra tif ngay 8 den ngdy 
14 cd su dao dong idn, khdng dn djnh vi vi sinh vira mdi 
thich nghi chua hoat ddng td't, cac ngay gan cudi tai ndng 
do N-NO3" Ca cd dau h,eu giam do, vdi ddng ra, dac biet 
la be Anoxic N-NO3" giam dang ke so vdi nhihig ngay 
dau, chirng to vi s,nh khljf N-NO3" da hoat ddng td't va on 
dinh cho den tai OLR = 1.5. Den tai OLR, do cd sued ve 
md hinh nen vi sinh hoat dong kern di, do dd ndng do N-
NO3" dong ra cd su bien ddng idn va nong do N-NOg" rat 
cao so vdi cac tai dau, nhung ndng do N-NO3" be Anoxic 
van thap va xap xi cac lai dau, OLR =2,5 va 3, do vi smh 
da phuc hdi va hoat ddng tdi nen nong do N-NO3" d be 
Anoxic va ddng ra thap va dn dinh lif ngay 50 den ngay 
cudi thi nghiem. Dieu dd cho thay, qua trinh khiJ N-NO3" 
6 be Anoxic dign ra tdt va d'n t^nh. 

Ndng do N-NOj" va N-NO2" ddng vdo d cac lai rS 
nho khdng dang ke, do vay dien bien ndng dd TN (dd 
thi hinh 3 7)d cactai cung gidng nhu dien bien ndng do 
ddng vao TKN. 6 3 tai dau, ndng dd TN ddng vdo 
tuong dd'i cao va 6n dinh 6 OLR =2.5. vi cd stf bien 
ddng nudc thai dong vao nen ndng dd TN thap nhung 
sau dd tang dan va cao nha't vao nhifng ngay cudi tai 
OLR =3. Oil cd su dao ddng TN idn giifa cac lai, ndng 
dd TN ddng ra d cac lai ludn ludn <30mg/L va dai 
QCVN 11: 2008/BTNMT, loai A - Quy chugn Ky thuit 
quoc gia ve nudc thai cdng nghiep che bien thCiy san. 

Nhin vao bleu dd hinh 3.8, d thi nghiem vdi OLR = 
1 va 1,5 kgC0D/m3 ngdy, TMP trong khoing 0.5 - 1.2 
va 1.8 - 3.5 kPa, vi thdng luong qua 2 lai ndy thap ia 
3,08 va 4,56L/m2.h ddng thdi MLSS d lai OLR = 1 va 1 5 
trong khoang 8,200 - 9,200 va 9,500 - 10,500mg/L, td'c 
do b in mang trung binh ngay cOa 2 tai thi nghiem ia 
0,015 vd 0.041kPa/ngay vi d'n dinh, he sd goc dac 

3 6 Tdi nguyen vd ivloi t ruong | Ky 2 • Thann 12/2012 

tnfng chd qud trinh b i n mdng la 0.0798 va 0.1951, do 
dd ldc dd b^n mdng dien ra cham. Vdi OLR = 2 
kgCOD/m^.ngdy, hd sd gdc dac trung cho b i n mang da 
tang Idn rd so vdi 2 lai trudc dd la 0.6144 va TMP nam 
trong khoang 5.32 - 11.97kPa, dieu nay cho thiy stf 
b i n mang da dien ra nhifng chifa cao vd tdc dp ban 
mang trung binh ngdy 0.1277kPa/ngay vd cd d i u hieu 
khdng dn dinh, do thdng iifpng qua mdng da tang Idn 
6.15Um2.h vd MLSS dao ddng la 9,000 - 10,500mg/L. 
Vai OLR = 2.5 vd 3 kgCOD/mS.ngdy, hd sd gdc cho qua 
trinh b i n mdng g i n nhu ngang nhau la 0.9437 vS 
0.9753, r i t cao so vdi cac tai dau, mat khac tdc dd bin 
mdng Irung binh ngay cOa 2 tai thi nghiem la 0.1478 va 
0,2177kPa/ngay va khdng 6r\ djnh, tuy rang MLSS 2 lai 
ndy duoc giif 6n dinh dao ddng trong khoang 
10,000 •500mg/L, do thdng lupng chuyen mdng qua 2 
tai nay r i t Idn Id 7.64 va 9.13 Um^.h lam cho TMP qua 

2 tai nay tang len la 20.08 vd 33.05kPa, ddy la gia, doan 
ban mang nhanh nhifng khi k^t thiic lai OLR = 3 Ihi TMP 
chua dat 40kPa d i dien ra qua trinh njfa ngUdc mang, 

... KET LUAN 

Vdi hd sinh hoc mdng MBR ket hop vdi b i Anoxic iJa 
cho thay kha ndng khî " Nitd va COD cOa nudc thai thuy 
san dat hieu qua cao. Ddi vdi chi tieu COD. nong do dong 
ra trung binh vd hidu suat xijf ly ciia OLR = 1,1.5,2,2.5, 

3 kgCOD/ms.ngdy lan iupt Id 34.09, 15.25. 16, 10.72, 
10 64 mg/L va 94.76. 97.63, 97.67. 98.48, 98.46%, v« 
ndng dd TN ddng ra va hieu suat xCf ly lan iifdt ia 11.19, 
10.4, 10.63, 5.68, 5 76 mg/L va 82.08. 81.08, 79.19, 
83 58, 91.73%, Chi lieu SS vd do due trong nudc thai 
ddng ra sau khi qua be sinh hoc mang gan bSng khdng, 
Coiifomn ddng ra dao ddng trong khoang 43 - 520 
MPN/IOOmI, dat QCVN 11 : 2008/BTNMT - QuychuSnttf 
thuit quoc gia v4 nudc thai cdng nghiep che bien tfii}y 
san. cdt A, Qua dd cho thay SU ke't hop he sinh hoc nay 
rat phi, hop vdi kha nang khif cac ch i t d nhiem hCfu cava 
chat dinh dudng nito cd trong nudc thai thuy san 
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