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4. Két luan

Vi d&c diém ré tién, don gian, cé thé dé dang cai dat va chay trén cac may tinh ca nhan cua
giang vién, sinh vién, dé dang xay dwng CSDL m@i tir cac théng tin sén co, phan mém mo phong
Radar dwgc xay dwng nhw trén hoan toan co thé st dung trong giang day, huan luyén, dap trng tét
cac yéu cau vé thuc hanh cla sinh vién khi cac diéu kién thwe hanh con nhiéu han ché.

Thuc té, phan mém da dwoc cac tac gla thtr nghiém str dung trong giang day tai Khoa Hang
hai, Trwdng Dai hoc Hang hai va cho két qua tét. Trong thoi gian tlep theo, nhém tac g|a sé tap trung
hoan chinh cac chirc nang mé phéng nhuw dwa thém cac hé sb vé tinh chat phan xa cla cac bé mat
khac nhau, cling nhuw mé rong thém module diéu dong tau, module hién thi cdnh dé tang hiéu qua
st dung cho dao tao, huén luyén sinh vién va thuyén vién.
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Tém tat
Cb6ng nghé mang loc sinh hoc (MBR) dwgrc thi nghiém ap dung xt ly nwéce thai dé thi dat
hiéu qua xtr ly cao. D&y la mét trong nhikng phuwong phép tién tién va da duoc ép dung xcr
ly thanh c6ng nhiéu loai nwéc thai khéac nhau tir d6 thi cho t6i cac loai nuéc thai céng
nghiép khé xdr ly. M6 hinh thi nghiém MBR la sw két hop giita hai qua trinh co ban: Phéan
hdy sinh hoc chét hitu co va ky thuét tach sinh khéi vi sinh bdng mang. Nhé néng dé sinh
khéi cao nén gia tang hiéu qua xu ly nuéc thai so véi phurong phép truyén théng. Hiéu qua
xtr ly trung binh BODs, COD tuong (g lan luot 94,6 va 92,6%. Uu diém cua MBR c6 thé
ap dung xt ly ngudn nuéc thai cé tai trong cao.

Ttrkhda: MBR, BODs, COD, nuwéc thai dé thi, sinh khéi, bun hoat tinh.

Abstract
Membrane Bioreactor (MBR) technology was applied urban wastewater treatment and
achieved highly treatment efficiency. This is one of the advanced methods and has been
applied successfully for many different industrial and urban wastewater types. MBR
experimental model is a combination of two basic processes: The organic matter
biodegradation and microbial biomass separation technique by membrane. The high
biomass concentration due to increase wastewater treatment efficiency more than
traditional methods. The average treatment efficiency of BOD5, COD are 94.6 and 92.6%,
respectively. Advantages of MBR method can be applicabled and treated the highly
organic load wastewater.

Keywords: MBR, BODs, COD, urban wastewater, biomass, activated slugde.
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1. Pat van dé

Co6ng nghé mang loc sinh hoc MBR (Membrane Bioreactor) la sw két hop qua trinh bun hoat
tinh sinh hoc va mang loc [3]. Day la mét trong nhivng phuong phap tién tién, da dwoc ap dung x
ly thanh céng nhiéu loai nwéc thai khac nhau tir d6 thi cho téi cac loai nuwéc thai cong nghiép, y té
c6 thanh phan phirc tap va khé x& ly. MBR 1a sw két hop qué trinh bun hoat tinh v&i mang dé tach
bun ra khéi dong sau x ly. V&i viéc st dung mang loc c¢é kich thwéc 16 mang dao déng tir 0,01-
0,4pm nén vi sinh vat, chét 6 nhiém, bun bi gitr lai tai bé mat mang. Déng thei, bun sinh hoc sé dwoc
gilr lai trong bé phan (ng, méat dé vi sinh cao nén nang cao hiéu suét xt ly chat & nhiém [15].

Cac nghién ciru trwéc day cho thay tinh wu viét cha viéc ng dung cdng nghé MBR x& ly
nwéc thai y t&, cdng nghiép hay dd thi. Nghién ctru clia Porntip et al., 2006 [8] trén ddi twong nwéc
thai ché bién thiy hai san dat hiéu qua xt ly BODs, COD va TOC rét cao, lan lwot twong (ng 99, 85
va 85%. Qua trinh MBR ciing dat hiéu qua x& ly cao déi v&i nwéc thai cdng nghiép héa dau (Qin et
al., 2007) [9]. M6t s6 cong trinh trong nwéc nghién ciu x& ly nwéc thai d6 thi/sinh hoat nhw cua cac
tac gia D6 Khéc Uan va cs (2010) [11], Tran Birc Ha va nnk (2012) [4], Tran Thi Viét Nga va cs [7],
Tran Hiru Uyén va Tran Bie Ha, 2013 [12] cling dat dwoc két qua kha quan. Trong nghién ctru nay,
mé hinh thi nghiém MBR la su két hop gira hai quéa trinh co ban (phan hdy sinh hoc chéat hiru co
va k¥ thuat tach sinh khéi bang mang) trong mét don nguyén nham muc dich danh gia hiéu qua x
ly nwée thai db thi.

2. Phwong phap nghién ciru
2.1. M6 hinh thi nghiém

Bé phan (rng dwoc thiét ké véi dung tich hivu ich 36 lit (kich thwdc L.W.H = 24*20*75cm) va
module mang nhiing chim cé kich thwéc 16 loc 0,4um, dién tich bé& méat 0,9 m2 (Mitsubishi, Japan).
Thoi gian lwu bun (Solids Retention Time, SRT) dwoc kiém soat theo ché d6 25 ngay. Chu ky hoat
dong va nghi ctia mang loc véi thoi gian 10:1 phut. Bé duy tri DO >= 2,0 mg/l trong qua trinh van
hanh, nghién ctu bd tri st dung thiét bi cap khi c6 lwu lwong 1,7 m3/h. Hiéu suét loc qua mang
twong dwong 15-20 l/(m2.h). Khéng khi dwoc cung cap dé vi sinh vat phan hiy chét hiru co, thic
day qua trinh nitrate héa va gidm tac nghén mang. Néng ddé MLSS (Mixed Liquor Suspended Solids)
ban dau trong bé phan rng duy tri twvong dwong 10.000 mg/l.
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Hinh 1. So' d6 mé hinh thi nghiém

Béng 1. Théng sé va cdc giai doan van hanh

Gial | Ngay the Iul’-:nug HRT, gi& | SRT, ngay OLR,
doan Iitigiéﬂ’ ’ ' kgCOD/m3.ngay
1 1-30 4 9,0 25 1,7
2 31-60 8 45 25 3.4
3 61-90 12 3,0 25 5.1
4 91-121 16 2,25 25 6,8

M6 hinh nghién ctru tién hanh diéu chinh pH dao dong trong khoang 6,5-8,0 va van hanh trong
thoi gian 121 ngay voi che d6 HRT khac nhau dé danh gia hiéu qua x&r ly BODs va COD. Trong qua
trinh van hanh chi rira sic mang bang nwéc sach, suc khi bé mat va khong bo sung dinh dwéng
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cling nhw khong kiém soat F/M. Thi nghiém véi dong nwéce thai: 4, 8, 12, 16 lit/gio. Twong (ng thoi
gian lwu thay lwc (Hydraulic Retention Time, HRT) lan lwot 9,0; 4,5; 3,0 va 2,25 gi¢. Tai trong hiru
co (Organic Loading Rate, OLR) dao déng trong khoang 1,7 dén 6,8 kgCOD/m3.ngay.
2.2. Phwong phap phan tich

Phwong phap phan tich cac théng sé chat lwgng nwéc theo phuong phap chudn APHA, 2005
[1]. TAn suét do dac cac chi tiéu chat lwong nwdc dwoc thwe hién 3 lan/tudn. Céc gia tri pH, nhiét
dd, DO dwoc do bang thiét bi do nhanh. Trong dé, pH do bdng may cdm tay WTW 340i (Bc) va DO
xac dinh bang thiét bi do nhanh cam tay (Oron, M§). X&c dinh chi tiéu BODs béng phuong phap U
trong ti cay & diéu kién 20°C va 5 ngay (TG G BOD Aqualytic, Btrc). Ham lwong COD do bang may
quang phd UV-VIS, theo phwong phap SMEWW 5220-D:2005. Néng d MLSS, MLVSS (Mixed
Liquor Volatile Suspended Solids) dwoc xac dinh theo phwong phap trong lwong (loc béng gidy loc
c6 kich thwédc 0,45um rdi sdy kho dén khédi lwong khong ddi & cac nhiét dd 105°C va 550°C).
3. Két qua nghién clru va thao luan
3.1. Théng sé van hanh va wu diém cia céng nghé MBR

Nwéc thai nghién clru dwoc 14y tir mot sd khu dan cw & TP. H6 Chi Minh. Nwéc thai nghién
ctu c6 thanh phan va ham lwong cac chat & nhiém dwoc thé hién & bang 2.

Bang 2. Két qua chat lwong nwért thai dé thiva giéi han cho phép

Két qua QCVN
TT Chi tiéu Pon vi 14:2008/BTNMT
Mean SD (Cét A)
1 pH - 7,6 0,4 5-9
2 DO mg/l 1,1 0,13 222
3 BOD5 mg/l 312 14,5 30
4 CcoD mg/l 630 27,8 75b
5 Nito téng mg/l 33 4,7 20P
6 Photpho téng mgl/l 21 3,2 4b

Chu thich: QCVN 14:2008/BTNMT - Quy chuén ky thuat quéc gia vé nuwéc thai sinh hoat
aQCVN 39:2011/BTNMT - Quy chuén ky thuat quéc gia vé chét long nuée ding cho tuéi tiéu
PQCVN 40:2011/BTNMT - Quy chuén ky thuét quéc gia vé nwéc thai cong nghiép (cét A)
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Hinh 2. Néng d6 sinh khéi va chi sé F/M trong bé phéan trng theo cdc téi trong

Théng sb pH dwoc duy tri trong khoang gia tri tr 6,7 dén 8,4 va cé trung binh bang 7,5
(SD=0,44; n=41). Trong khi, ham lwong oxy hoa tan (DO) bién thién tir 3,7 dén 6,5 mg/l va c6 trung
binh 4,8 mg/l (SD=0,92; n=41). Nhiét d6 bé phan &ng trung binh 35,2°C (SD=1,84; n=41), c4c gia tri
thap nhat - cao nhéat 1an lwot twong ng 28,7°C va 44,3°C. Nhin chung, ndng dd MLSS trung binh
bé phan &ng dwoc duy tri twong dwong 10,913,1 £ 2089,7 mg/l. Néng d6 MLSS theo céc giai doan
van hanh thi nghiém co gia tri 1an lwot 10431,1 £ 1114,5 (OLR1); 11092,5 + 1887,0 (OLR2); 11403,5
+ 2501,9 (OLRs) va 10773,4 + 2756,8 mg/l (OLR4). Nong d6 MLSS cao dwoc duy tri trong bé phan
&ng gia tang hiéu qua x& ly cac chat 6 nhiém.
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Ngoai ra, gia tri bién thién nébng d6 MLVSS ciing dwoc thé hién & hinh 2. Cu thé, trong cac
giai doan van hanh twong @ng lan lwot 7603,8+712,4 (OLR:); 8202,5+1968,5 (OLR2);
8603,5+2370,5 (OLR3); 7873,4+2463,3 mg/l (OLR4). Hoat dong van hanh cé ty s6 F/M kha thap va
dao doéng tir 0,005 dén 0,034 (ngay). Qua trinh tao bun thap trong diéu kién F/M thép ciing duwoc
khang dinh trong nghién ctru clia Huang et al., 2001 [5]. Théng thuong, gié tri F/M thap do sinh khéi
dwoc gilr lai dé duy tri ndng dd MLSS & mirc d6 cao (Metcalf & Eddy, 2003) [6] Viéc ap dung céng
nghé mang loc sinh hoc (MBR) c6 nhitng wu diém va co6 thé si dung dé x& ly nwédc thai do thi
(Rosenberger et al., 2002) [10].

3.2. Kha ndng xw ly cdc hop chat hiru co’

Hiéu qua loai bd chat hiru co chi yéu nh& vao hoat dong cla bun hoat tinh trong bé phan
¥ng va mdt phan nhé 14 két qua cla qua trinh loc mang [13]. Lwu lwong khong khi cap cho bé phan
&ng 1a nhan t6 chi dao anh huwdng manh mé dén hoat déng sinh hoéa loai bd BODs va COD. Hiéu
qua x& ly trung binh BODs, COD twong (rng lan lwot 94,6 va 92,6%. Phan chi tiét gia tri thong sb
BODs, COD truéc va sau xt ly trong suét thoi gian 121 ngay van hanh dwoc thé hién & hinh 3. Ham
lwong BODs khao sat dao déng trong khoang 250 - 361 mg/l. Két qua sau xr ly dao déng tir 8,7 dén
29,0 mg/l. Két qua COD dau vao dao dong mirc kha cao (tr 468 dén 702 mg/l), tuy nhién COD dau
ra co ket qua kha thap (<57,0 mg/l). Trong khi, theo nhuw QCVN 14:2008/BTNMT - Quy chuén k§y
thuat quoc gia vé nuéc thai sinh hoat (Cot A), ngw&ng gioi han cho phép ddi v&i cac chi tiéu BODs,
COD lan Iwot Ia 30 va 75 mg/l. Biéu nay cho thay tiém nang cdng nghé MBR c6 thé ap dung cho
muc dich xt ly va tai ché nwéc thai bdo vé méi truong.
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Hinh 3. Sw thay déi ham Iwong va hiéu suét xir ly chét hiku co trong qud trinh van hanh

Trong diéu kién tudi bun cao dat dwoc do thei gian lwu bun (SRT) I16n (25 ngay) cho phép qua
trinh khoang héa hoan toan cac chét hiru co thd dé phan hay sinh hoc trong nwéc thai. Hiéu qua xc
ly COD cao twong &ng vé&i sy gia tdng ndng dd MLSS trong bé phan trng. Néng d6 MLSS cé vai trd
quan trong trong qua trinh phan hiy cac hop chét hiru co (Xing et al., 2000) [13]. Hiéu quéa x& ly
BODs tang theo thdi gian khi tang tai trong hvu co tir 1,7 (twong &ng hiéu suét 93,2%) 1én 6,8
kgCOD/m3.ngay (twong dwong 95,6%). Twong tw déi v&i ham lwong COD, hiéu suét cling cé xu
hwéng tang nhe tir 91,9% (giai doan 1) 1én 93,1% (giai doan 3) va sau d6 gidm nhe xubng & giai
doan 4 (92,9%). Chi tiét hiéu suét xt ly BODs va COD theo c4c tai trong khac nhau dwoc trinh & cac
bang 3.

Két qua nghién ctu dwoc thé hién & hinh 3 cho thay hiéu suat x(r ly cac cac hop chat hivu co
ctia céng nghé MBR cao. Nghién ciru ctia Xing et al., 2001 [14] trén nwéc thai d6 thi cling cé két
qua loai COD rat tét, hiéu suat x(r ly dat 95%. Hiéu suat loai BODs thap nhéat dat 90,5% (ngay the 7)
va cao nhét lén t&i 97,1% (ngay th& 106). Trong khi mrc dd xt& ly COD dao dong tir 89,6% (ngay
thir 34) dén 94,9% (ngay thir 91). Trong bé phan rng MBR hiéu khi, ham lwong COD giam thiéu la
két qua ctia qua trinh san sinh cac hop chéat dé bay hoi va giai phong trong didu kién hiéu khi [2].
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Béang 3. Hiéu qua xir ly BODs va COD theo cdc tai trong khdac nhau

] BODs cob

Ket

OLR ; . . CcOoD

qua BODs vao | BODsra H, % COD vao ra H, %
OLR:=17 Mean 317.7 21,4 932 604,0 485 | 91,9
kgCOD/m®.ngay [ gp 18,0 4,7 17 58,4 4,3 0,9
OLR.=3,4 Mean 317.2 17,7 | 94,4 616, 466 | 924
kgCOD/m®.ngay [ gp 24,0 48 |16 51,1 5.9 1.2
OLRs=5,1 Mean 201.6 13,6 | 953 5915 401 | 931
kgCOD/m.ngay | gp 17,7 33 |10 57,5 71 15
OLR4=6,8 Mean 303,3 134 | 956 633,8 447 | 9209
kgCOD/m*.ngay [ gp 8,1 44 |15 35,3 5,2 0,7

4. Két luan

Nghién ctru ap dung cdng nghé mang loc sinh hoc (MBR) xt ly nwéc thai do thi cé hiéu qua
xt ly BODs, COD cao va 6n dinh. Hiéu qua loai bé chat htvu co' dap &ng yéu cdu Quy chuén k¥ thuat
quéc gia vé nwdc thai sinh hoat QCVN14:2008/BTNMT. Hiéu suét x(r ly cac chat & nhiém cd xu
hwong tang dan khi 1an lwot ting tai trong hivu co. Uu diém ctia cong nghé MBR la duy tri ndng do

MLSS &n dinh, cao va tao diéu kién dé vi sinh xt ly chat & nhiém ciing nhw duwoc thdm loc qua mang

c6 kich thwéc khe nhd. Pay |a cong nghé thich hop cho viéc (rng dung thiét ké hé théng x& ly nuéc

thai do thi nhdm muc dich kiém soat & nhiém va bao vé mai truong.
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