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ABSTRACT

In order to study the applicability of combined wastewater treatment processes of
Ay/O-MBR, a lab scale model of A¥O-MBR processes with 55-liter A2/O tank
combined with 26-liter MBR tank was used to remove contaminants from an aquatic
products processing wastewater at relatively high concentration of nitrogen and
phosphorus. The COD, BODs, N-NOs, N-NH", TKN, TN and TP of the influent
wastewater are 749+ 41,73 mg/L, 507+ 49.08 mg/L, 4.35+ 1,43 mg/L, 18.77+ 0.92
mg/L, 72.9+ 11.38 mg/L, 77.25 + 10.01 mg/L, and 37.67+ 9.07 mg/L and at pH 6.9
respectively. The AO-MBR model was run at hydraulic retention time of 8 hours,
organic matter loading of 1.52 kg BOD/m.day, COD loading rate for anaerobic
chamber of 22.47 kg COD/m’ day and MLSS concentration for A»/O tank of 4.163
mg/L. The COD, BODs, N-NO5, N-NH4", TKN, TN, and TP in the effluent were 21.49
+0.86 mg/L, 16.8+ 1.56 mg/L, 2.4 +0.28 mg/L, 0.75 £0.13 mg/L, 1.32 +0.39 mg/L,
3.72 £ 041 mg/L, and 5.87 + 1.0 mg/L, respectively. The effluent quality met the
column A of the national technical regulation on the effluent of aquatic products
processing industry, with corresponding removal efficiency of 97% COD;, 96%
BODs; 45% N-NOs, 96% N-NH."; 98% TKN, 95% TN, and 84% TP. Therefore, the
Az/O-MBR combined processes can be applied to treat aquatic products processing
wastewaste and all other wastewaters of the same characteristics.

TOM TAT

Nhdm nghién cieu kha nang dp dung qud trinh AO-MBR (Anaerobic Anoxic/Oxic —
Membrane BioReactor) trong xit ly nuoc thadi, mé hinh A2O-MBR quy mé phong thi
nghiém véi thé tich bé A»/O 55 lit két hop bé loc mang MBR 26 lit dugc sit dung dé
xir Iy nude thdi ché bién thity san cd nong dé ni-to' va phot-pho tuwong doi cao. Nudc
thai diu vao c6 COD, BODs, N-NOs, N-NH", TKN, TN va TP lan lwot la 749+ 41,73
mg/L, 507+ 49,08 mg/L, 4,35+ 1,43 mg/L, 18,77+ 0,92 mg/L, 72,9 + 11,38 mg/L,
77,25 + 10,01 mg/L va 37,67+ 9,07 mg/L va ¢ pH 6,9. M6 hinh A2/O-MBR dugc vin
hanh véi thoi gian luu mebe 8 gio, tdi nap chat hitu co 1,52 kg BOD/m?.ngay, tdi nap
COD cho ngén yém khi la 22,47 kg COD/m’.ngdy va nong dé MLSS trong bé A/O
la 4.163 mg/L. Nude sau xir Iy ¢6 gid tri COD, BODs, N-NOs, N-NH,*, TKN, TN, va
TP tiwong iing lan heot la 21,49 + 0,86 mg/L, 16,8+ 1,56 mg/L, 2 ,4+0,28mg/L, 0,75
+£0,13mg/L, 1,32+ 0,39 mg/L, 3,72 + 0,41 mg/L, va 5,87 + 1,0 mg/L. Két qua nay
dat gt A ciia Quy chudn ky thugt quoc gia vé nude thai ché bién thuy san QCVN 11-
MT:2015/BTNMT véi hiéu sudt xir by twong 1ing COD 97%,; BODs 96%, N-NOs
45%, N-NHy" 96%, TKN 98%, TN 95%, va TP 84 %. Do do, cong nghé A¥O-MBR
hoan todn co kha nang dp dung trong xii Iy nudc thdi thuy san va cdc logi nudc thai
6 leong chat 6 nhiém twong tu.

Trich dan: Nguyén Xuan Hoang, Lé Anh Thu, Nguyén Minh Thu va Lé Hoang Viét, 2019. Nghién ctru xtr ly

nudce thai thity san bang cong nghé Ay/O

- MBR. Tap chi Khoa hoc Truong Pai hoc Can Tho.
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cuc (Tran Puc Ha, 2016). Céc vat liéu mang thuong
duoc sir dung trong MBR (membrane bio-reactor) 1a

Hién nay, ché bién thuy san 1a mot trong nhiing cac polyme hitu co thuong ding dé san xuit mang
nganh kinh t& miii nhon cua ca nudc, v6i san luong nhu: PE, PP, PVDF vi ching phu hop cho viéc tach
nam 2018 dat 3.602,7 nghin tin (ting 5,3% so véi mang (Judd, 2006; Mulder, 1997; Deowan et al,
2017) (Tdng cuc théng ké, 2018). Sy phat trién cua 2015). Cac mang loc dwoc dit ngap trong bé xur Iy
nganh ché bién thuy san da va dang kéo theo cac van sinh hoc hiéu khi trong hé théng MBR. Nudc

1 GIOI THIEU

dé moi truong dang ké, trong do, nude thai 1a vin dé thai dugc xtr Iy bdi cac bun sinh hoc va bun nay sé
dang dugc quan tdm nhat. Thong thuong, nudc thai dugc gitr lai boi qua trinh loc gitp luong can lo ling
ché bién thuy séan chira ham lugng chat hitu co cao, trong bé sinh hoc gia taing nhanh chong vi thé kha

COD dao dong tir 1.000 — 1.200 mg/L, BODs vao nang phan huy sinh hoc cac chat 6 nhiém. Hiéu suét
khoang 600 — 950 mg/L, ham lugng ni-to hitu co xu ly COD, TSS, N-NH,4", trén 99% va TP cao hon
dén 70 — 110 mg/L (Lam Minh Triét va Tran Hiéu 96% (Yang et al., 2006).

Nhug, 2012). Tuy nhién, ty 1é dudng chit trong ddi
cao hién dién trong nudc thai luon 1a van d& gay kho
khéan cho cac qua trinh xtr ly. Qua trinh xir ly sinh
hoc bun hoat tinh thuong dugc st dung trong xt ly
nude thai thiy san voi hiéu suat loai bo chit hiru co
cao nhung hiéu suit loai bo dudng chit khéng cao:
khoang 8 — 15% ni-to a-mon, 15 — 50% ni-to hiru co
va 10:_ 202% ];)hot—pho (Metcalf and Eddy, 1991; vao thyc tién nganh xir Iy nudc thai thay san trong
Nguyén The PBong et al., 2011). trong lai.

Piuvio[ ) ) N Diura R A s ,
—— YEMKHI | THIEU KHi | HIEUKHI 2 VAT LIEU VA PHUONG PHAP
| Ag 1iA
| 2.1 Vitliéu
| Hoin lwu nji tai
|
|

|

|

|
Hoda bru bin ‘ Mau nuéc thai dugc iy tai Cong ty
Thuy Sdn & huyén Chau Thanh, tinh Hau Giang.
] Vi tri lay mau tai ong xa nudc thai tap trung trudc
Qui trinh A2/0 (Anaerobic — Anoxic — Oxic: Yem khi — khi dwa vao hé thong xir 1y trong ba ngay lién tuc.
thieu khi — hieu khi) dwoc phat trién ¢ Nam Phi vao nam Thoi gian léy nudc tir 8 gio dén 10 gio. Cac chi tiéu
1974 va la mot bien thé cua qui trinh A/O, voi ngan thiéu danh gia chét luong nuéc thai gém' pH, DO, dé duc

khi dwoc thiét ké gitta ving yém khi va hiéu khi dé logi . . N
b6 dong thoi ni-to va phdt-pho (WEF, 2005) (Hinh 1). S8, COD, BODs, N-NOs’, N-NH,", TN, va TP.

Viéc két hop cong nghé A,/O va cong nghé
MBR sé& nham lam ting hiéu qua xir 1y so v6i bé bin
hoat tinh truyén théng va khong can ding bé ling
thu cép, tiét kiém dién tich, tu dong hoa cao (Sadr &
Saroj, 2015). Dé 4p dung trong x1r Iy nudc thai thiy
san ¢ Viét Nam, hiéu qua xir Iy ctia qua trinh rat can
dugc nghién ctru trén md hinh va kha nang trién khai

Nuwdre thai

Hinh 1: Quy trinh cong nghé A»/O (Davis, 2010)

Cong nghé loc mang dang dugc Gng dung ngay Mang lgc va thiét bi loc

cang nhieu ¢ Viét Nam va da cho mdt so ket qua tich

111 L LA LA
ARVt e
... ‘.‘. .‘i PVCE 27

t
.“"‘. " ‘ Ong loc nuée, PVC
&ll“t“_!‘! | o

Kich thwéc 15 m3
Trmgbi: Lndl':ng (thﬂﬂ;:ﬁ Mang loc, dinh
ohit  ohdt hinh trén luwdd nhwra

kich thuée 18 1em

Chifudii 16214313 22004 11303
Chifurong 824137 9481 5497

Mang lgc vai polyester mau tring
(phong dai 40 lan, sd lan don=75)

Hinh 2: CAu tao mang loc va ché tao thiét bi loc
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Mang loc vai polyester (PE) mau trang, co kich
thude 10 mang dao dong trong khoang 54,97 -
229,04 um (Hinh 2). Theo thong tin nha cung cap,

Téap 55, S6 chuyén dé: Méi trieong va Bién déi khi hdu (2019)(1): 149-156

cac dac tinh hoa ly cua vai duogc trinh bay trong
Bang 1.

Béng 1: Pic tinh ciia vai polyester dung trong thi nghiém

Thong 50 Gia tri
Do ben kéo dat (ASTM D1682) 151,7 kN/cm?
Db bén xé rach (ASTM D 1117) 47,74 KN/cm?
Khang axit Rét t6t

Thong s0 Gia tri
Trong lugng 0,1 kg/m?
Nhiét do 1am viéc 148 °C
Khang mdc va muc Rét t6t

Kich thudc nay rat nho so véi kich thude cua
bong bun nén ching s€ gitt lai bun va vi sinh vat
trong bé va cho phép nudc dé dang tham qua. Trong

trong dng PVC ¢27, dong chay ngugc tir bén trong
ra ngoai mang loc s& tich cac mang bam trén bé mit
vai va lam sach mang loc. Trong thi nghiém nay,
thoi gian rira loc duge xac dinh theo chu ky 24 gio,

qua trinh hoat dong, khi c6 hién tugng giam luu
lugng loc, tién hanh rira loc dé tang luu lugng loc vé
trang thai ban dau. Nudc rira nguoc duge bom vao

lién tuc trong 5 ngay.

NUOC THAI PAU VAO

!

PHAN TIiCH MAU (thanh ph(in tinh chdt mieée thai dé xdc dinh thoi
gian liew mede va nong do MLSS cho thi nghi¢m dinh hieong)

'

THI NGHIEM P INH HUONG (i thoi gian lieu meée va MLSS chon)

.

PHAN TiCH PAU RA (COD. N-NO;s~, N-NH". TP, so sanh QCVN)

Tang thoi gian luu
nudce, dicu chinh
thong so van hanh

THi NGHIEM CHINH
(thiee hién voi thoi gian lhew mede da chon o
thi nghi¢m dinh hieéong, két hop van hanh thi

1 TANG thoi gian

PHAN TiCH PAU RA: pH. do duc. SS.
BODs. COD, TKN, N-NH;*, N-NOs", TN, TP

luu nude va dicu
chinh thong so6

l van hanh

PANH GIA KET QUA PAU RA
(theo QCVN 11-MT:2015/BTNMT)

1

1

1

| e >

1

1 2 .
| : nghiém loc mang MBR)
| GIAM thoi gian

1 | Iuu nude va diéu

: chinh thong s6

| van hanh

1

1

1 Dat

1

Khong dat

............. = Bk S

Xac dinh thong s0 van hanh bé A>/O-MBR thich hop dé
nudc thai thuy san dat ct A. QCVN 11-MT:2015/BTNMT

Hinh 3: So d b tri thi nghiém
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2.2 Mo hinh va cac thong s6 thiét ké ciia méd
hinh

Céc thong sb thiét ké clia md hinh A»/O-MBR
véi bé A»/O c6 chiéu cao 0,35 m, thé tich hoat dong

Tdp 55, 86 chuyén dé: Moi truong va Bién doi khi hdu (2019)(1): 149-156

0,05 m®. B& MBR ¢6 kich thude 0,32 m x 0,2 m x
0,4 m, thé tich hoat dong 12 0,0224 m3. Mo hinh thi
nghiém hoan chinh duoc ché tao véi thong s6 thiét
ké Bang 2 va lap dat nhu Hinh 4.

Bang 2: Cac thong sb thiét ké ciia méd hinh A2/O-MBR

Thong so thiét ké Don vi Gia tri’ Chon
- FM kg/kg.ngay 0,1 -0,25 -
- Thoi gian luu chit rin ngay 1-27 10
- MLSS mg/L 3000 — 5000 4000
- Thoi gian luu N Yé.n'l khi . 0.5-1.5 0.8
nuée + T]:l!éu khi Gio 1,5-2,5 1,6
+ Hiéu khi 4-8 5,6
- Hoan luu bun % theo Q 20-50 -
- Hoan luu ndi tai % theo Q 100 — 300 -

Ghi chu:

Q: Luu lwong nap nuéc (m3/ngdy)

(*): theo Metcalf & Eddy, 1991; WEF, 2005; (-): dao dong theo van hanh

Hinh 4: M6 hinh thi nghiém A./O - MBR

Nudc thai thuy san duoc loai bd phf?ln chét rin
(thd) bang cach luoc qua ludi cude dé tranh nghet
van sau d6 cho vao binh chira (ling so bo 30 phiit).
Nude sau d6 dugc bom 1én binh ma-ri-6t, tir day
nudc thai s& tyr chay vao ngin yém khi — thiéu khi —
hiéu khi ciia bé A»/O. Tai ngan hiéu khi c6 b6 tri cac
thiét bi thoi khi dé cung cép 6-xy day du, lién tuc dé
vi khuan phan huy chit 6 nhiém. Tai ngin yém khi
va ngan thiéu khi ¢6 bb tri thiét bi khudy dé cho vi
khuén ¢ trang thai lo limg, phan bd déu va tranh ling
can. Sau khi dat du thoi gian luu & bé A,/O, nudc
thai s& tu chay qua bé loc MBR, tai ddy c6 cung cip
6-xy dé tranh hién twong bun bam vao mang loc.
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Nudc s€¢ dugc loc qua mang va dugc thai ra moi
truong. Bun s& dugc bom hoan luu vé ngin yém khi
dé tao dong vi khudn c6 kha ning tich iy phét-pho
gitp xir Iy phét-pho t6t hon. Nude duge bom hoan
lru tir ngdn hiéu khi vé ngan thiéu khi dé ting kha
nang khir nitrat. Ngoai ra, dé van hanh mé hinh nay,
bun yém khi, thiéu khi va hiéu khi dwoc nuéi truée
d6 trong phong thi nghiém dé tao sinh khéi 6n dinh
giup qua trinh van hanh dugc nhanh chong.
2.3 Phwong phap phan tich

Phuong phap phan tich céac chi ti€u trong nghién
ctru nay duogc trinh bay trong Bang 3.
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Bang 3: Cac phwong phap phéan tich ap dung

Tdp 55, 86 chuyén dé: Moi truong va Bién doi khi hdu (2019)(1): 149-156

Chi tiéu Noi do Phuong phap phin tich
pH Hién truong TCVN 6492:2011; may do Hana HI9812-5
DO Hién truong TCVN7342:2004; may Hana HI9814
Do duc Phong thi nghiém TCVN 6184 -1996, May do d6 duc EUTECH TN-100
\ , " Phuong phap loc va huong phap trong lugng
S8 Phong thi nghi¢m TCVN 6625:2000 (ISO 11923:1997)
\ L s Phuong phap Dicromate dun hoan luu kin
COD Phong thi nhiém (TCVN 6491:1999) ’
\ , . Phuong phap Winkler cai tién
BOD:s Phong thi nghiém (TCVN 6001-2:2008)
N-NOs Phong thi nghiém EPA —353.2 )
TKN Phong thi nghiém Phuong phéap phan huy va chung cat Kjeldahl
+ \ , n Phuong phap trac phd tu dong
N-NH, Phong thi nghiém TCVN 5988:1995 (ISO 5664-1984)
TP Phong thi nghiém SMEWW:4500- P
MLSS Phong thi nghiém Phuong phap xac dinh theo trong lugng
MLSS Phong thi nghiém Phuong phap xac dinh theo trong lugng

3 KET QUA VA THAO LUAN
3.1 Dic tinh nuéc thii ddu vao

Nuée thai ddu vao dugc phén tich cac chi tiéu

pH, DO, d6 duc, SS, BODs, COD, N-NH.,
N-NOs, TKN, TN, TP. Cac gia tri trung binh dugc
liy tir ba 1dn phén tich mau va ghi nhan cu thé trong
Béang 4.

Bang 4: Thanh phén nuwéc thai dau vao thi nghi¢ém dinh huéng

Chi ticu ?i"“ G‘fﬁtlfl!lt(;“:‘;g) Nhén xét va d4nh gis so b

pH - 6,87+ 0,06 Dat, khong can diéu chinh

DO mg/L 3,17+ 0,15 DO ¢ muc trung binh

Poduc NTU 50,774 1,22 Binh thuong

SS mg/L 163,64+ 51,0 Cén lang so bd dé SS<150 mg/L

BOD:;s mg/L 4722+ 39,2 BODs/COD = 0,66> 0,5 nén rat thich hop cho xtr 1y sinh hoc (*)

COD mg/L 719,34+ 53 - COD:N:P =350 : 38,69 : 10,48 cho thay N va P cao hon nhiéu so

N-NH;* mg/L 15,3+ 2,55 véi ty 1& can thiét cho vi sinh vét yém khi (ty 1¢ thich hgp COD:N:P
=350:5:1)"

N-NO;y mg/L 9,0+ 4,36 -BODs:N:P=100: 16,88 : 4,57 cho thdy N va P cao hon nhiéu so
v6i nhu cau ciia vi sinh vat (ty 18 thich hgp BODs:N:P =100 : 5 : 1)

TKN mg/LL. 79,71 £ 14,15 Cao

N mg/L 88,71+12,9 Cao

TP mg/L 21,58+ 11,62 Tuong ddi cao

™ Lé Hodng Viét & Nguyén Vé Chau Ngan, 2016

5 ngay nham dam bao tinh 6n dinh ciia hé thong. Sau

Nhu vy, puéc thi:li co néng dd chét hitu co, N,
P cao budc dau c6 thé ap dung cong nghé A»/O ket
hop MBR dé xu ly.

3.2 Thi nghiém nwéc thai ¢ thaoi gian luu
0 =8 gio

Trudce khi thuc hién thi nghiém chinh thie, mét
thi nghi€m dinh hudng dugc thuc hién lién tuc trong

d6, thi nghiém chinh thire dugc tién hanh véi thoi
gian luu nudce 0 = 8 gio theo két qua cia thi nghiém
dinh huéng va nong d6 MLSS trung binh trong bé
A2/0 12 4.163 mg/L. Mau nudc thai dau vao va dau
ra mo hinh dugc theo ddi va phén tich cac chi tiéu
trong 3 ngay lién tiép. Két qua phan tich cac chi tiéu
duoc trinh bay trong Bang 5 va Hinh 5.
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Biang 5: Nong dd cac chi tiéu 6 nhiém diu vao, diu ra hé thong xir Iy & 0 = 8 gior

Chi tiéu o

Hi¢u suit xir Iy QCVN 11-MT:2015/

nhidm Pon vi Pau vao Paura (%) BTNMT Cat A
pH - 6,9+0,00 7,33+0,06 - 6-9
DO mg/L 3,6 £0,60 3,93+0,23 - -
Do duc NTU 48,63 £4,79 0,49 +0,12 99 -
SS™ mg/L 155,8 £39,08 2,01 £0,54 99 50
BOD:s mg/L 507 + 49,08 16,8 £ 1,56 96 30
COD mg/L 749+ 41,73 21,49 £ 0,86 97 75
N-NH4* mg/L 18,77 £0,92 0,75+0,13 96 10
N-NOs mg/L 4,35+1,43 2,4+0,28 45 -
TKN mg/L 72,9+ 11,38 1,32+0,39 98 -
N mg/L 77,25£10,10 3,7240,41 95 30
TP mg/L 37,67+9,07 5,87+ 1,00 84 10
Ddu vao MLSS ciia bé MBR I 5.333,3 mg/L
mL A . A
BPau vao OPau ra
1000 o .
s W T QCVN 11:2015/BTNMT (c6t A)
Z
Z
100 A ’//
7. ?
///—.I_— .
10 - 78 7%
7K 78
% 2 ;4 2
78 78
14 7K 78
% 2 ;4 2
f/ 2 ? g
78 78
0.1 A - Ly
SS BOD; COD N-NH* N-NO* TKN TN TP
Hinh 5: Nong d 6 nhiém trong nwéc thai trude va sau xir 1y (6 8 gio)
DO va pH Ham lugng chit rin lo limg clia nudc thai trudc

Cin ctr theo cac két qua ghi nhan ¢ Bang 2, mirc
DO trong nudc thai dugc cai thién qua hé théng XU
Iy A»/O — MBR, tang tir 3,6 mg/L 1én 3,93 mg/L.
Diéu nay dugc giai thich do bé loc MBR ¢6 suc khi
nén nude thai dau ra c6 lugng DO twong ddi cao. pH
ciia nude thai dau vao pH 6,9 va ¢ dau ra pH 7,3
nam trong giGi han cho phép va ngudng hoat dong
thuan loi cua bé xu ly sinh hoc. Mic du trong qua
trinh hoat ddng & ngan thiéu khi c6 dién ra qua trinh
khtr ni-trat, ion NOj3™ bi khir thanh N, va tao ra do
kiém (alkalinity) lam ting tinh kiém trong nu6c thai
sau xu ly, tuy vy murc d6 kiém hoa khong manh.

SS
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xir 1y 14 155,8 + 39,08 mg/L, trong bé A2/O chét ran
lo limg bi hap phu 1én bong cin tao thanh MLSS,
qua dén bé loc thi nong do MLSS trong bé loc 1a
5.333 mg/L va sau khi loc thi ham luong chét rén lo
limg ctia nue thai du ra 13 2,01 + 0,54 mg/L tuong
{g véi higu sudt loai bo SS 14 99,9%. Nong do SS
dau ra rat thap so véi ddu vao chimg t6 dugc kha
nang loc va loai bo SS ciia mang loc rat tdt, phﬁn 16n
chit rin lo limg duoc giit lai & mang loc. Thém vao
do, 16p mang sinh hoc bam bén ngoai mang loc cling
1a nguyén nhéan lam cho chat lugng loc nudc tot hon.
Tuy nhién, diéu nay ciing dong nghia véi mang loc
s& dbi dién voi nguy co suy giam va c6 thé tat loc.
Day 1a 1y do tai sao phai rira loc dinh ky nham dam
bao mang loc cé kha nang lam viéc lién tuc trong
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dicu kién vén hanh véi nude thai cdé ham lugng chat
ran cao.

BODs va COD

Nong do BOD:s cua nudc thai trude khi xur 1y
trong 3 ngay lién tlep c6 gia tri trong khoang 507 £
49,08 mg/L. O dau ra cta hé théng, ndng do BODs
cua nudc sau xu Iy dat 16,8 +£1,56 mg/L, tuong ung
v6i voi hidu suit loai bo BODs 1a 96%. Tuong tu
nhu dién bién cua BODs, COD cua nuéc thai dau
vao bién thién 749 +41,73 mg/L, nudc sau xir Iy co
COD dat 21,49 + 0,86 mg/L, trong dwong hiéu suat
xir Iy COD 97%. Hiéu suat xir Iy BODs va COD cua
mo hinh cao c6 thé giai thich do qua trinh phan hity
sinh hoc cac chat hiru co trong nude thai va ca qua
trinh loc. BOD:s bi céc vi sinh vat trong bé phan huty
chat hitu co tao thanh cac chat khi va dong thoi cac
vi sinh vat dong hoa cac chat dé tong hop tao nén
céc té bao vi khuan méi. Chét hiru co kho phan hiy
sinh hoc nh¢d cac enzym ngoai bao cua vi sinh vat
phan huy thanh cac chit don gian va duoc vi sinh
vét chuyén hoa hap thu vao bén trong (Lé Hoang
Viét & Nguyén Vo Chau Ngan, 2016). Bén canh do,
mot phén BODs va COD tdn tai & dang chét re‘in, cac
chat rén giam thong qua qua trinh chuyén hoa, hip
thu cta vi sinh vat dugc gilr lai bdi 16p mang loc.
Nhu vay, hiéu suét loai bo SS cao cling déng thoi
loai bo6 mdt phan BODs va COD lam cho hiéu suat
xir 1y tong BODs va COD vi thé s& cao. So véi quy
chuan quéc gia, BODs va COD déu nho hon ngudng
quy dinh cua QCVN 11-MT:2015/BTNMT, cét A
(30 mg/L cho BODs, 75 mg/L cho COD).

Ni-to' tong va TKN, N-NH4* va N-NO3"

TKN va N-NOs ciia nude thai diu vao 1an luot
1472,9 + 11,38 mg/L va 4,35 + 1,43 mg/L, 6 daura
hé théng xtr 1y 1an luot 1 1,32 4 0,28 mg/L va 2,4
+ 0,28 mg/L. Twong tmg vé6i hiéu suat loai bo TKN
va N-NOs" lan luot 14 98 va 45%. Tuy nhién, cac gia
tri nay khong c6 quy dinh trong Quy chuén quéc gia
vé nude thai ché bién thuy san. Bén canh d6, N-
NH4* ctia nuée thai dau vao lan lugt 1418,77 + 0,92
mg/L, & dau ra hé théng xu 1y 0,75 + 0,13 mg/L,
trong ung voi higu suat loai bo N-NH,* lan 96%.
Nong do TKN, N- NH,4"va N-NO;™ ctia nudc thai dau
ra thap rat nhiéu so véi nudc thai dau vao ching to
c4c chét hitu co da chuyén hoa thanh N-NH,* va sau
d6 vi khuén ni-trat hoa chuyén hoa thanh N-NOs-.
Bén canh d6 ndng do ni-trat dau ra thap cho thiy qua
trinh khir ni-trat dién ra kha t6t do nuée duoc hoan
[uu tir ngan hiéu khi vé ngan thiéu khi tao diéu kién
cho vi sinh vat thiéu khi khir ni-trat thanh N». Do d6,
ni-to tong cta hé théng ciing giam tir 77,25+10,1
mg/L xudng con 3,72+0,41 mg/L, twong tmg voi
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hiéu suat loai bo ni-to téng 1a 95%. Ca hai gia trj N-
NH4" va TN déu thap hon rat nhiéu so véi ngudng
quy dinh trong QCVN 11-MT:2015/BTNMT, cot A
(10 mg/L cho N-NH4", 30 mg/L cho TN).

Phét-pho tong (TP)

So vé6i TP clia nude thai dau vao 37,67+ 9,07
mg/L, thi & d4u ra chung giam con 5,87 + 1,0 mg/L,
tuong tmg v6i hiéu xuat xir 1y 84%. Ddi véi bé bun
hoat tinh truyén thng, thong thuong chung chi loai
bo khoang 10 — 20% TP. Diéu nay co thé gidi thich
thong qua hién tugng két tua sinh hoc va hip thu vao
té bao vi khuan. Trong mdi trudng yém khi hoat
dong cua cac vi sinh vat 1am cho pH cta nudc thai
giam xudng tao diéu kién hoa tan phdt-phat. Trong
diéu kién thiéu khi, qua trinh khir ni-trat tao lai
alkalinity trong nu6c thai dan dén pH tang tré lai tao
diéu kién cho phdt-phat két tia va két dinh véi cac
bong bun sinh hoc va dugc giir lai boi mang loc. Bén
canh d6, mi truong yém khi 1am cho cac poly-phdt
phat bi thiy phan thanh dang phét phét v6 co va
trong diéu kién hiéu khi cac phot—phat v0 co nay s€
dugc hép thu vao té bao vi khuan va duoc trir lai
dudi dang poly phét-phat (Metcalf & Eddy, 2003).
Thém vao do, bun hoan luu tir bé loc vé ngan yem
khi s& tao ra dong lyc dé chon loc nhom vi khuén c6
kha ning tich liiy ph6t-pho cao, nhém vi khuin nay
dua phdt-pho vao co thé ching nhiéu hon. Két qua
1a TP sau xr 1y cia hé thdng thap hon ngudng cot
AQCVN 11-MT:2015/BTNMT (TP = 10 mg/L).

O thoi gian luu nude 6 = 8 gid v6i ndng do
MLSS trung binh trong bé A2/0 1a 4.163 mg/L va
tai nap chét hiru co tinh theo thé tich hoat dong cua
bé 1a 1,52 kgBOD/m’.ngay ciung vé6i nhing diéu
kién van hanh nhu trén thi nuéc thai diu ra ciia md
hinh A2/0-MBR dat c6t A QCVN 11-
MT:2015/BTNMT ¢ céc chi tiéu pH, DO, d6 duc,
SS, COD, BODs, N-NOs7, N-NH,4", TN, va TP.

Nham t6i wu chi phi xir 1y dong thoi giam thé
tich chtra hé thong thong qua viée cét giam thoi gian
lwu nude, nghién ciru tuong tu duoc tién hanh ¢ thoi
gian luu nuéc 6 = 7 gid. Cac két qua thi nghiém
duogc trinh bay trong muyc 3.3.

3.3 Thi nghiém nwéc thai ¢ thoi gian luu
0 =7 gio

Tuong tu vai thi nghiém voi thoi gian luu 6 = 8
gio, két qua thi & thoi gian luu nude 6 = 7 gio va
nong d6 MLSS trung binh trong bé A2/0 1a 5.457
mg/L dugc thyc hién trong 3 ngay va ghi nhan két
qua nudc thai dau vao va dau ra trong Bang 5. Do
van hanh & thoi gian luu ngédn hon nén MLSS duoc
duy tri cao hon ¢ thoi gian luu 8 gio.
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Bing 5: Nong d9 cac chi tiéu 6 nhiém diu vao, diu ra h¢ thong xir Iy & 0 = 7 givr

Chi tiéu o

Hiéu suit xir Iy QCVN 11-MT:2015/

nhim bonvi bau vao baura (%) BTNMT Cit A
pH _ 6,87+ 0,06 7.13 = 0,06 ; 6-9
DO mg/L 364057  3.83+0.,15 ; ]
D6 duc NTU 526715 097+ 0,06 98 ;
SS™ mg/L 150,3£20.3 2.4+ 0,17 98" 50
BOD; mg/L 482,14203 19,5+ 1,75 95 30
COD mg/L 7432+497  39,92+5.87 95 75
N-NH;* mg/L 23,550,745 1,0+ 0,02 95 10
N-NOy  mg/L 57+0,98  4.43+025 - ;
TKN mg/L 94.9+26.76 2.3+0,51 97 ;
N mg/L 100,6:27.37 6,8+0.65 93 30
TP me/L 48+5.6 11,53+0,9 75 10

): Két qua tinh theo dau vao ciia bé MBR la MLSS ¢ bé MBR la 6.821,3 mg/L

Theo két qua ghi nhan & Bang 3 va twong tu phan
két qua va thao luan vé cac thong sb nudc thai dau
ra cua quy trinh xr ly A»/O-MBR ¢ thoi gian luu
nudc 6 =7 gio, chi c6 gia tri TP 1a chua dat theo quy
dinh & c¢6t A QCVN 11-MT:2015/BTNMT; nhung
chic chin dat quy dinh c6t B QCVN 11-
MT:2015/BTNMT. Do d6, dé dam bao dat chuén xa
thai, thoi gian luu nude 6 = 8 gio dugce chon cho xtr
1y v6i mo hinh A»/O-MBR.

4 KET LUAN

Mb hinh A2/0O-MBR hoan toan c6 thé ing dung
nhu mét qua trinh xir 1y tich hop trong hé thong xir
1y nudc thai nganh ché bién thuy san. Véi nudc thai
dau vao c6 nong do COD trong khoang 749 + 41,73
mg/L, ndng do BOD5 14 507 + 49,08 mg/L, ndng do
TN 1a 77,25 + 10,1 mg/L, ndng d6 N-NH4" 14 18,77
+ 0,92 mg/L, va ndng d6 TP 1a 37,67 + 9,07 mg/L,
md hinh A2/0-MBR van hanh véi thoi gian hou
nude ciia bé A2/0 1a 8 gio, tai nap chat hitu co theo
thé tich hoat dong cua bé 1a 1,52 kg BOD/m®.ngay
va ndng d6 MLSS trung binh trong bé A2/0 14 4.163
mg/L, chit luong nuéc dau ra cia mé hinh dat loai
A theo QCVN 11-MT:2015/BTNMT & céac chi tiéu
pH, SS, COD, BOD5, COD, N-NH4-+, TP.
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