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Abstract: In this study, a membrane bioreactor — MBR system at laboratory-scale was designed to
remove sulfamethoxazole (SMX) in water. The system consists of a 8-liter aerobic tank combined
with a hollow fiber micro filtration membrane (MF). Influent flow rate of wastewater was 15,84
L/day. Affecting factors to treatment efficiencies (organic pollutants and antibiotics) such as contact
time and initial antibiotic concentration were investigated. Experimental results indicated that
wastewater with initial parameters COD, NH4*, NOs,, PO4* were respectively 240, 9,4, 37,5,
6,3 mg/L, the treatment efficiencies achieved were respectively at 63,4, 89,7, 78,1, and 79,8%. The
removal efficiencies of the wastewater containing SMX (concentrations range from 0,052 to
0,268 mg/L) for COD and NH4* decreased by 4,2 and10,9% respectively, and for NOs™ and PO4*
increased by about 4,5 and 7,9%, correspondingly. Overall SMX elimination performance is
about 49,7%.
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Ung dung cong nghé sinh hoc két hop mang (MBR)
de xur 1y khang sinh trong nudc

Tran Vin Son”, Vii Thi Tuyét Mai

Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Noi,
334 Nguyén Trai, Thanh Xudn, Ha Ngi, Viét Nam

Nhén ngay 21 thang 8 nam 2023
Chinh stra ngay 14 thdng 3 nam 2024; Chap nhan dang ngay 5 thang 6 nam 2024

Tém tit: Trong nghién ciru niy, hé thong cong nghé sinh hoc két hop mang (Membrane Bioreactor
- MBR) quy mé phong thi nghiém dugc thiét ké dé danh gia kha ning xtr Iy nude thai c6 chira khang
sinh sulfamethoxazole (SMX). Bé sinh hoc hiéu khi dugc thiét ké c6 thé tich hiru dung 8 L, mang
s01 rong viloc MF ¢6 luu lugng 15,84 L/ngay. Kha nang xur ly cua hé thdng duoc khao sat theo cac
yéu t6 anh huong 1a thoi gian va nong do khang sinh ban dau. Két qua cho thay, véi nudc thai co
cac thong so dAu vao COD; NH4*; NOs; PO4* lan luot 1a 240; 9,4; 37,5; va 6,3 mg/L, hi¢u Suét xur
1y dat dugc twong ung 1a 63,4; 89,7; 78,1; va 79,8%. Véi mau nudce thai néu trén co cho thém khéang
sinh SMX ndng d6 dao dong tir 0,052 dén 0,268 mg/L, hidu suat xir Iy c6 su thay doi, cu thé nhu
sau: hiéu qua xir ly COD; NH4* giam khoang 4,2; 10,9% con céc chi tiéu NOg'; PO,* tang lan lugt
khoang 4,5; 7,9%:; hiéu suat xir Iy SMX cua hé dat khoang 49,7%.

Tir khoa: Xt 1y nude thai, MBR, khang sinh SMX, mang MF.

1. Mé dau

Nudc 14 ngudn tai nguyén vo cing quy gia
cua con nguoi, tuy nhién, hién nay moi truong
nuée dang bi 6 nhidm c6 thé dem dén nhiing
nguy hiém tiém an dic biét 1a nudc thai c6 chira
khang sinh. Nudc thai c6 chura khang sinh lam
thay ddi hé sinh thai, cdu tric vi sinh vat va co
thé tao ra cac mam bénh mdi cho con nguoi.
Khéng sinh SMX 1a khang sinh tuong ddi bén
virng trong moi trudng, thoi gian ban huy dai nén
thac day su phat trién cta cac vi sinh vét khang
khang sinh. Khang sinh SMX la 1 trong 5 loai
thuéc Sulfonamides duoc tiéu thu nhiéu trong
linh vyc y té, chan nudi, nudi trong thuy san va
la loai khang sinh dwgc ké don rong réi nhat. Vi
thé, khong kho dé phat hién SMX trong mdi
truong nude & nhiéu khu vyc trén thé gidi ciing
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nhu & Viét Nam. SMX thuong duoc tim thiy
trong nudc thai cua nha may xir Iy nwdce thai va
nudc mat. Cac mau nude ho & Ha Noi, SMX ¢o
ndéng do trung binh 1a 0,255 pg/L [1]. O hd
Fuxian (Trung Quéc), ndng d6 SMX dao dong
0,98 - 14,32 pg/L [2]. SMX duoc quan sat thdy
& dau vao tai hai nha may xir Iy nuéc thai ¢ Ba
Lan c6 ndng d6 3000 pg/L [3]. Nudc mit do thi
¢6 chira SMX chu yéu la do nudc thai dugc xa
vao cac ho khi chua qua xir 1y. Vi vay, véi tinh
trang 6 nhiém SMX nhu hién nay, can phai c6
nhitng bién phap xir 1y triét dé dé nang cao stc
khoe va bao vé mdi truong séng.

Hién nay, c6 rat nhiéu phuong phap dé xir Iy
nude thai c6 chira khang sinh nhu: phuong phap
oxy héa/oxy hoa tién tién, hap phu, mang loc,
sinh hoc, lang két hop keo tu, tuy nhién phuong
phap MBR 14 phuong phap tdi vu, van hanh linh
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hoat, phé bién va dem lai hiéu qua cao. Cong
nghé sinh hoc két hop mang (MBR) 14 cong nghé
két hop xtr Iy sinh hoc (hiéu khi; thiéu khi; ki khi)
va xur Iy qua mang loc (MF, UF, NF,...). Su khac
biét ciia cong nghé nay so vdi cac cong nghé
truyén thong 1a céng nghé nay tach bun bing
mang con truyén théng tach bun bang cong nghé
ling hay hoa chit [4]. Cong nghé MBR rat hiéu
qua trong viéc loai bd cac chét hitu co cao, kim
loai, vi khuan nén xir Iy duoc nhiéu loai nuéc
thai khac nhau nhu nuéce thai cong nghiép, nudc
thai bénh vién, nude thai sinh hoat, nuwdce ri rac,...
Dic biét, nude thai bénh vién chira nhidu cac
khang sinh thugc nhidu nhom khéc nhau va cac
hop chét hitu co, vi sinh vat gdy bénh va mam
bénh nén pht hop tng dung cong nghé MBR dé
xu 1y [1, 4].

Qué trinh xir Iy sinh hoc trong MBR chui yéu
do hép thy sinh hoc, tich lity sinh hoc, phan huy
sinh hoc, bay hoi va phan huy quang [4]. Trong
d6, su hap phu va phan huy sinh hoc 13 con
dudng chinh dé loai bé du lwong khang sinh cia
hé thong MBR [4]. Hiéu qua loai bo khang sinh
¢6 thé dugc cai thién nho thoi gian luu bun dai
va nong do sinh khdi cao hon, ca hai déu lam
tang thoi gian phan huy khang sinh cua vi sinh
[5]. Sinh khdi va thoi gian luu dai s& tao diéu
kién thuan loi cho sy phat trién ctia cac vi sinh
vat nhu Bacillus subtilis, Pseudomonas,
Nitrosomonas europaea, Rhodococcus
rhodochrous va Acinetobacter. Cac vi khun nay
c6 kha ning trong viéc loai bo cac hop chét duoc
phém nhu carbamazepine, SMX, iopromide,
diclofenac, triclosan va paracetamol [6]. Khong
chi xtr 1y dugc khang sinh, hé théng MBR c6 thé
xtr Iy cac chat 6 nhiém khac. Nho tac dong cua
vi khuan nitrit héa, amoni (NH,*) bi oxy hoa
thanh nitrit (NO7"). Vi khuan nitrat héa oxy hoa
NO, thanh nitrat (NO3") dong thoi tao sinh khoi.
Qué trinh nay xir 1y hiéu qua NH4* dong thoi
cung cép nitrat cho qua trinh khir nitrat. Dong
tuan hoan bun vé bé sinh hoc gitip 6n dinh nong
d6 vi sinh. Tai bé sinh hoc, vi khuan hap thu
photpho cao hon mirc binh thuong. Khi d6 cac té
bao nay lién két v6i nhau thanh bong cin ling
xudng day bé ling sau d6 duoc thai bo, do do,
photpho dugc xtr 1y hiéu qua.

Co ché xir ly cua mang loc 1a chon Igc kich
thudce va teong tac tinh dién mang gilta mang va
cac chat hoa tan. Theo d6, khi dong nudc thai
chay qua mang, nudc sach s€ dugc tham thau qua
céc soi rong chay vé hé thong thu nude va dugc
bom hut ra ngoai. Vi sinh vat, chat 6 nhiém, bun
duogc giir lai trén bé mit mang va dinh ky hut vao
bé chtra bun dé xu ly. Hé thong c6 suc khi dé
cung cap oxy cho vi sinh vt va giit bun & trang
thai lo limg, dan dén kha ning tong hop té bao
va phan haty sinh hoc dién ra tét hon tranh bi
nghén mang.

Trong nghién ctru nay, hé théng MBR quy
md phong thi nghiém duoc thiét ké dé danh gia
kha néng xtr ly nudc thai c6 chira khang sinh
sulfamethoxazole (SMX), cic chat hitu co.
Nghién ctru nay s€ tao co so khoa hoc cua viéc
sir dung phuong phap sinh hoc két hop mang
MBR dé tiép tuc phat trién tmg dung MBR vao
trong xu ly nudc thai c6 chira khang sinh nhu
nude thai y té, nudc thai nudi trong thiy san,
chan nuoi.

2. P6i twong va phwong phap nghién ciu

2.1. Poi twong nghién ciru

Hinh 1. Hinh v& 3D ciia hé¢ thong MBR.
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Hinh 2. Hé théng MBR thuyc té.

Nudre thai tong hop chira
Sulfamethoxazole
k.
Bé sinh hoc hiéu khi S
Bom 4p luc Hoi huu biin
Mang MF —

Nude sau xir ly

Hinh 3. So d6 van hanh cia hé thdng MBR.

Trong nghién ctru nay cé hai d6i tuong
nghién ctru 1a hé théng MBR va nudc thai gia co
chira khang sinh. Hé thong MBR gdm bé sinh
hoc hiéu khi c6 kich thudc 52x15x52 cm; thé tich
hitu dung 14 8 L; 4p suat van hanh 35 kPa va
mang thuong mai vi loc MF polypropylene dang
soi rong (hollow fiber) c6 kich thuéc 16 loc 1a
0,45 um, toc d6 mang loc 14 0,66 L/gio. Ngoai
ra, hé thdng con thiét ké gin thém 6 cuc sui phan
bb dong déu dudi day bé dé suc khi lién tuc. Viée
suc khi nhim tranh tinh trang bun bam trén cac

so1 mang, duy tri bun ¢ trang thai lo ling va cung
cap oxy cho sinh khoi, dan dén kha nang tong
hop té bao va phan huy sinh hoc dién ra tot hon.
Déi twong thir hai clia bai nghién ciru 1a nuée
thai gia co6 chira khang sinh. Nudc thai gia dugce
pha va phan tich 1dy sb liéu dau vao nhu sau:

Béng 1. Dt li¢u pha nudce thai gia

Hoa chat Khoi luong (g) Nong do
(mg/L)
Glucose 5,6 280
NHsNO; 1,744 87,206
KHzPO4 0,264 13,1902
MgS04.7H,0 0,1014 5,07
Axit humic 0,2 10
Dat sét 1 50

2.2. Phwong phap nghién curu

Nghién ctru str dung két hop nhiéu phuong
phap, d6 1a phuong phap thiét ké hé théng,
phuong phap danh gia kha nang xur Iy cac chat 6
nhiém ctia hé va cac phuong phap phan tich chat
6 nhiém theo TCVN cu thé nhu sau:

Bang 2. Cac phuong phéap phén tich chat 6 nhiém

Chi tiéu Phuong phap phan tich
TCVN 6491:1999 (ISO
coDb 6060:1989)
TSS TCVN 6625: 2000 (I1SO
11923:1997)
NH.* So mau st dung thudc thir
Nessler
NOs TCVN 6180:1996
PO TCVN 6202:2008 (1SO
¢ 6878:2004)
Khéng sinh May HPLC-UV

3. Két qua va thio luin

3.1. Hiéu qua xir Iy cdc chat é nhiém trong diéu
kién nudc thai khong co chiva khang sinh

Két qua phan tich nudc thai diu vao cta hé
thong c6 sy tuong dong voi nudc thai y t& va
nudc thai sinh hoat dugc thong ké ¢ Bang 3.
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Hinh 4. Sic ki d6 khang sinh SMX bang may HPLC — UV.

Bang 3. Két qua céc chi tiéu trong nudc thai gia

Céc chi tieu Pon vi Nudc .tlAléi t,rong Nudc théiﬁy té Nudc thai sirA}h hoat
nghién cuu thuee té thue té
pH - 6,5-6,9 6-8 5-9
Do duc NTU 8,3 - -
DO mg/L 3,3 - -
TSS mg/L 167 100 - 150 250
COD mg/L 240 300 - 500 583
NOsz mg/L 37,5 50 - 80 70
NHs* mg/L 9,4 15-30 30
PO mg/L 6,3 10-20 10

3.1.1. Chi tiéu COD

Véi ndng do ban dau ctia COD trong nudc
thai gia 1a 240 mg/L, két qua sau xtr 1y dugc trinh
bay & Hinh 5. COD 6n dinh ¢ khoang ndng db tir
0 — 50 mg/L trong 15 ngdy dau van hanh hé
thong xir 1y, tuong Gmg véi hiéu suit dao dong
80 — 100%. béc biét, ngay thr 7, 8, 10, 13 va 27
van hanh hé théng néng d0 COD nhd hon
nguong phat hién cia phuong phap phéan tich.
Tuy nhién, nong d6 COD ting dot bién sau 16
ngdy van hanh hé théng do cin bén trén bé mit
mang, cac vi sinh chét va phan hily vao nudc lam
anh huéng dén néng d6 COD ¢ dau ra cua hé

théng. Qua trinh van hanh hé théng MBR sau d6
¢6 nong do COD khéng 6n dinh.

Nhin chung, hiéu suét xir Iy COD trung binh
cua h¢ MBR trudc khi qua mang dat 60,2% va
sau khi qua mang dat 66,6%. Nghién ctru cua
Smith & cong su (2015) ciing chi ra rang hiéu
suét xir Iy COD sau khi qua mang cao hon trudc
khi qua mang. Diéu nay co thé duoc giai thich 1a
do sy hinh thanh mang sinh hoc trén bé mat
mang, cho phép ting cuong kha nang phéan huy
sinh hoc cta chat hitu co [7]. Nudc thai dugc hé
thdng MBR xur Iy dat hiéu suit trung binh la
63,4%. Nhu vay, hiéu suat xir 1y chi tiéu COD
tuong ddi cao.
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Hinh 6. Biéu d6 thé hién hiéu suat ndng d6 cua NH,* khi khdng c6 khéng sinh.

3.1.2. Chi tiéu amoni (NH4")

Hiéu qua xir Iy NH4* ciia hé thdng MBR véi
ndng d6 dau vao 1a 9,4 mg/L dugc trinh bay ¢
Hinh 6. Nong do NH4 giam xubng khoang 0,2 -
1 mg/L duy tri 6n dinh trong 8 ngay dau van
hanh, twong tmg véi hiéu suit 90-97%. Dic biét,

ngay van hanh thtr 31 van hanh hé théng ndng do
NH;* nho hon ngudng phat hién cta phuong
phap phan tich. Trong qua trinh van hanh, c6 mot
s6 ngay nhu ngay 9, 15, 16, 19, 23 va 26, ndng
d6 NH4* tang 1én trong khoang 2,06 — 2,38, cao
hon mirc néng do trung binh 1a khoang 1-1,2
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mg/L. Diéu nay c6 thé 1a do su chuyén doi sinh
hoc cua protein thanh axit amin va NH," 1am tang
noéng d6 NH;* nhu Chen va cong sy (2014) di
nghién ctru va thuc nghiém [8].

Tir két qua thuyc nghiém, hiéu suat xu ly
trung binh cta hé trudc khi qua mang dat 89,4%
va sau khi qua mang dat 89,9%. Nudc thai dugc
hé thong MBR xir 1y dat hiéu suat trung binh 13
89,7%. Nhu vay, hiéu sult xir 1y chi tiéu NH4*
kha cao.

3.1.3. Chi tiéu nitrat (NO53)

~ Hiéu quaxuly NOs cuahé thong MBR dugc
thé hién trong Hinh 7 v&i nong do dau vao cua

NOs 14 37,5 mg/L. Nong d6 NOs™ on dinh trong
khoang 6 — 9 mg/L, twong tmg véi hiéu suat 72
— 80% trong ca qua trinh van hanh. Ching to, vi
sinh vat trong bé sinh hoc hiéu khi thich nghi va
xtr Iy NO3™ kh4 tét. Quan sat trong qua trinh van
hanh, nhan thiy ngay thir 5 h¢ dat hiéu suit cao
nhit 1a 99,2% va hiéu suat thdp nhit vao ngay
thtr 20 dat 72%.

Nhu vay, hiéu suat xir 1y trung binh cua hé
trudc khi qua mang dat 77,4% va sau khi qua
mang dat 78,8%. Nudc thai dugc hé thong MBR
xir 1y dat hiéu suat trung binh 1a 78,1%. Vay hi¢u
sut xtr 1y chi tiéu NO3™ khé cao.
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Hinh 7. Biéu d6 thé hién hiéu suat ndng d6 cua NO3 khi khéng cé khang sinh.

3.1.4. Chi tiéu photphat (POs%)

Sau 30 ngay van hanh hé thong, v6i ndng do
dau vao cia POs* 13 6,3 mg/L, két qua sau khi
xtr Iy ctia PO4* ¢6 sy bién thién dugc trinh bay &
Hinh 8. PO 6n dinh ¢ nong d6 trong khoang
0,3 — 1 mg/L tai 6 ngay dau van hanh hé théng
xur ly, tvong tng véi hidu suit dao dong 81 —
94%. Sau khi van hanh hé thong, vao ngay thir
19, hé MBR dat hi¢u suat cao nhat la 94,8%.

Nhin chung, hiéu suét xir Iy trung binh cua
hé trude khi qua mang dat 77,4% va sau khi qua
mang dat 82,2%. Nudc thai dugc hé thong MBR
xir 1y dat hiéu suit trung binh 13 79,8%. Trong
nghién cru cia Nguyén Minh Ky & cong su
(2017) sir dung hé thong MBR ¢6 modul mang
chim kich thuéc 16 loc 0,4 um va hiéu qua xir 1y
trung binh tong Phétpho dat 79,2% [7]. Nhur vy,
hiéu suét xir Iy chi tiéu PO,* ciia nghién ciru nay
la kha cao so vaGi nghién ctru trude dob.
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Hinh 8. Biéu d6 thé hién hi¢u suat ndng do ciia PO4*> khi khdng c6 khéng sinh.

3.2. Anh hwéng ciia nong do khdng sinh dén kha
nang xuw Iy cua hé

321 H¢ thong dwoc bé sung khdng sinh c6
nong dé 0,052 mg/L

Khi nuée thai duge bd sung thém khang sinh
SMX véi cac ndng d6 khac nhau, hiéu suét xir 1y
COD ciing ¢6 su thay ddi 13 rét. Hidu sult xu ly
COD ciia hé thdng MBR bi anh hudng boi khang
sinh trong nudc thai. Nghién ciru cia Hou &
cong sy (2022) ciing chi ra rang khi nuéc thai
chira khang sinh da lam giam kha nang loai bo
COD do tac dung tc ché ciia khang sinh véi vi
sinh vat [10]. Anh huong cta ndng d6 khang sinh
t6i hiéu qua xur Iy COD duogc duge thé hién &
Hinh 9. Khi bd sung nuéc thai chira 0,052 mg/L
SMX, hiéu suat xir Iy COD giam d6t ngdt do
khang sinh c6 tac dung trc ché sy phat trién cua
vi sinh vat 1am giam kha ning xt Iy COD cua bé
sinh hoc hiéu khi. Hiéu suét trung binh cta hé¢
MBR xtr ly trudc va sau khi qua mang 1a 54,9 va
56,9%; hiéu suit trung binh toan hé 13 55,9%.

Trong diéu kién nudc thai dugc bd sung
khang sinh SMX, hiéu sut xtr Iy NH4* giam di.
Hiéu suit xtr Iy NH,* ciia hé théng MBR chiu
anh huong boi nong do khang sinh SMX co

trong nudc thai. Piéu nay dugc chimg minh bai
Muller & cong su (2013), trong nghién ctru, tac
gia dd chi ra rang nhém amin phan giai khang
sinh bi tach ra va chuyén thanh NH4*, do qua
trinh phan huy sinh hoc nhom amin ctia khang
sinh SMX lam ting ndng d6 NHs* gdy anh hudong
dén hiéu suat xir Iy NHs* [11]. Két qua thuc
nghiém cho thay vao ngay thir nhat hiéu suat xir
ly NHs* cao nhét dat 86,6%. O diéu kién van
hanh nudc thai chira khang sinh SMX ndng d6
0,052 mg/L, hiéu sudt xir Iy NH4* trude va sau
khi qua mang kha cao la 75,2 va 77,7% do llc
nay nong do khang sinh thap nén vi sinh vt thich
nghi dugc va phat trién tot. Hiéu suét trung binh
toan hé 1a 76,5%.

Hé théng MBR quy m6 phong thi nghiém c6
NO;™ 6n dinh & ndng d6 5 — 7 mg/L trong ca qua
trinh van hanh khi nudc thai cé chira khang sinh
SMX, tuong tmg v6i hidu suat 80 — 85%. Quan
sat Hinh 9, sau khi hé thing MBR duoc van
hanh, ngay thir 8 hé thong dat hiéu suét cao nhat
85%. Trong diéu kién nudc thai co chira khang
sinh SMX ndng dé 0,052 mg/L, hiéu suét trung
binh cua hé thdng MBR xir Iy NOs™ trudc va sau
khi qua mang lan luot 13 80,9 va 82,1%; hiéu suat
trung binh toan hé 1a 81,5%.
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Trong qué trinh van hanh, khi nudc thai dugc
bd sung khang sinh SMX, hiéu suat xir Iy PO.*
giam. Hiéu suét xtr Iy PO,* cao nhit dat 98,3%
vao ngay thir 5 khi van hanh hé théng. O diéu
kién nude thai cé chira khang sinh SMX ndng do
0,052 mg/L, hiéu sudt trung binh ctia hé théng
MBR xtr Iy PO4* trudc va sau khi qua mang nhu
nhau 14 87%. Trong nghién ciru nay st dung bé
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sinh hoc hiéu khi dem lai hiéu qua xt Iy POs>
cao hon mét s6 nghién ciru khac vé MBR. Nhu
Nguyen & cong su (2016), hiéu qua xtr 1y tong
photpho chi dat 20 + 15% va tang 1én 26 + 11%
bang cach thém gi thé bot bién vao hé thong [4].
Nguyén Thu Hién (2021) sir dung bé ky khi,
hiéu qua xtr 1y tong photpho ciing chi dat
40-45% [12].
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Hinh 9. Biéu d thé hién hiéu suét néng d6 cua cac chi tiéu khi nude thai duge bd sung khang sinh
c6 nong do 0,052 mg/L.

3.2.2. Hé thong dwoc bo sung khdang sinh cé
nong dé 0,268 mg/L

Tang nong d6 khang sinh 1én 0,268 mg/L,
hiéu suat xir Iy COD ting 1én dao dong trong
khoang 50-80% va tang khoang 6,6% so vai khi
nude thai ¢o chira khang sinh ndng d6 0,052 mg/L.
Hiéu suat trung binh ciia hé¢ MBR xir Iy COD
trude va sau khi qua mang 1an luot 1a 66,7 va
58,3%; hiéu suét trung binh toan hé 1a 62,5%.

Khi nudc thai dugc bo sung khéng sinh nong
d6 0,268 mg/L, hiéu sudt xtr Iy NH,* tang khoang
4,5% so véi O néng d6 0,052 mg/L. Hiéu sut
trung binh cia h¢ MBR xu ly NH4" trude va sau

khi qua mang 1a 78,8 va 83,1%; hiéu suit trung
binh toan h¢ 1a 81%.

Vi chi tiéu NOg', hiéu suét xtr 1y ciia hé thong
MBR ciing tang 1én 83 - 84%. Hiéu suat xur ly
cao hon khi nudc thai c6 khang sinh ndng do
0,052 mg/L 1 khoang 2,2%. Hiéu suat trung binh
ctia hé théng MBR xir Iy NO3™ tai ndng do 0,268
mg/L trude va sau khi qua mang 14n luot 13 84,1 va
83,3%; hiéu suat trung binh toan hé 14 83,7%.

Hiéu qua xir Iy POs* tang 1,4% so véi khi
nudc thai co ndong do khang sinh 0,052 mg/L.
Hiéu suét trung binh cua hé thong MBR xir 1y
PO,* truc va sau khi qua mang 1an luot 14 88,5
va 88,2%: hiéu suit trung binh toan hé 1a 88,4%.
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Hinh 10. Biéu d6 thé hién hiéu suit ndng d6 cta céc chi tiéu khi nudc thai duoc bd sung khang sinh
c6 noéng d6 0,268 mg/L.
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Hinh 11. Biéu d6 thé hién hiéu suit ndng do cta chi tiéu khang sinh.
3.3. Chi tiéu khdng sinh SMX 11. Theo biéu do, hiéu suat xtr Iy khang sinh cua
o o ) ] o hé thong c6 su bién thién. Tai nong do 0,052
Nghién ctru nay khao sat khang sinh tai hai mg/L, khi nudc thai méi duge bo sung khang

ndng d9, két qua dugc bicu dién tai bieu do Hinh sinh SMX, 2 ngay dau vi sinh vat van thich nghi
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va chdng lai khang sinh. Tuy nhién, tir ngay thir
3 tr¢ di, khang sinh da diét dang ké vi sinh vat
khién hiéu suét xu ly giam dot ngot tir 100%
(ngay thur 2) xuong 28,5% (ngay thur 3) va duy
tri higu suét thap dao dong 30 - 40% dén hét ngay
thir 7. Sang ngay thu 8, hiéu suat xtr 1y lai ting
trg lai dat 100%. Hiéu suit trung binh cta hé
théng MBR xir Iy khang sinh nong d6 0,052
mg/L trude va sau khi qua mang 1an luot 13 30,4
va 58,3%. Vay tai nong d6 0,052 mg/L, h¢ thong
MBR chi mét 2 ngay dé loai bé hoan toan khang
sinh SMX.

Khi nuéc thii chira khang sinh nong do
0,268 mg/L, vi sinh vat chi xtr 1y dugc 3 ngay
dau va dat hiéu sut tot dao dong 60 — 100%, tir
ngay thir 4 trd di, hé khong xu ly dugc khang
sinh. Piéu nay c6 thé chimg minh rang 3 ngiy
dau vi sinh vat thich nghi va chéng choi duoc
khang sinh, sau 3 ngay thi vi sinh vat chét dan
gdy anh huong dén hiéu qua xtr 1y cta hé thong
MBR. Hiéu suit trung binh cua hé thing MBR
xir Iy khang sinh néng d6 0,268 mg/L trudc va
sau khi qua mang lan luot 14 66,4 va 54,3%.

Nhin chung, hiéu suét trung binh cua hé
théng MBR khi xtr Iy nudc thai dugc bd sung
khang sinh dat 49,7%. Trong nghién ctru cia
Muller & cong sy (2013) da chi ra rang NH,* trc
ché d6i vé6i vi khudn chirc ning c6 lién quan co
thé dan dén viéc loai bo SMX thip [11]. So sanh
v6i cong nghé 16 phan tmg bé khudy lién tuc
(CSTR) va cong nghé 16 phan g theo mé tuin
tu (SBR) thi hé théng MBR c6 hiéu qua xu ly
khang sinh SMX cao hon. Cheng & cong su
(2020) da danh gia hi€u qua xt ly SMX cua
cong nghé SBR 1a 0% va cong ngh¢ CSTR dat
31% [13].

4. Két luan

Thiét ké hé thong MBR c6 kha ning xir 1y
nude thai dat hidu qua cao, co thé 1am viéc trong
ca diéu kién nudc thai c6 va khong co khang
sinh. Tir d6, danh gia kha nang loai bo khang
sinh SMX va chét hitu co ctia hé MBR. Hiéu qua
xtr 1y trung binh ctia hé thong dat trén 77% trong
didu kién khong c6 khang sinh, cu thé: COD

63,4%; amoni 89,7%; nitrat 78,1%; photphat
79,8%. Trong diéu kién c6 khang sinh nong do
tr 0,052 - 0,268 mg/L, hiéu suét trung binh cua
hé dat trén 71%, cu thé: COD 59,2%; amoni
78,8%; nitrat 82,6%; photpho 87,7% va khang
sinh dat 49,7%.
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