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ABSTRACT

This study aimed to evaluate the efficiency of domestic wastewater treatment
using/applying a combined moving bed biofilm reactor (MBBR) and
handmade membrane filter column operated at different hydraulic retention
times (HRT). The laboratory scale of 45.54 L MBBR containing 40% K3
media and a membrane filter column made by groundwater filter column and
tulle were used. The results showed that a loading rate of 0.47 kg
BODs/m®/day to the MBBR, and loading rate to membrane filter column of
0.79 m¥m?/day, the HRT of 6 hours, the effluent wastewater met the QCVN
14:2008/BTNMT (column A) with BODs treatment efficiency of 94.6%; COD
of 86.6%; N-NH.* of 88.2%, and TP of 67.6%. For the HRT of 5 hours, the
loading rate through MBBR of 0.77 kg BOD/m®day, and through the
membrane filter column of 0.95 m®/m?/day, the output wastewater reached
QCVN 14:2008/BTNMT (column A), in which the BODs treatment efficiency
was 89.5%, COD 89.4%, N-NHs* 84.5%, and TP 57.6%. Therefore, the
combined MBBR and handmade membrane filter column can be applied to
treat domestic wastewater that reaches QCVN 14:2008/BTNMT (column A)
at HRT of 5 hours.

TOM TAT

Nghién ciru nham danh gid hiéu qud xir Iy nwde thai sinh hoat bé phan img
gid thé di dong (Moving bed biofilm reactor - MBBR) két hop véi cét mang
loc tir ché o nhitng thoi gian lwu nude khdc nhau. Bé MBBR c6 thé tich 45,54
L chita 40% gid thé K3, va cot loc mang tw ché quy mé phong thi nghiém duwoc
sur dung trong nghién ciiu. Két qua cho thdy ¢ tdi nap vao bé MBBR la 0,47
kg BODs/m*/ngay, két hop tdi nap nwdc 0,79 m*m?/ngay qua cét loc mang,
thoi gian lwu nweée 6 gio, mede thai dau ra da dat QCVN 14:2008/BTNMT
(cét A) voi hiéu sudt xik Iy BODs dat 94,6%, COD 86,6%, N-NHs* 88,2% va
TP 67,6%. O thoi gian heu 5 gio, tdi nap vao bé MBBR 0,77 kg BODs/m¥/ngay,
tai nap nwée qua cot loc mang 0,95 m¥Im%/ngay, cdc thong sé chdt heong dau
ra van dat QCVN 14:2008/BTNMT (cét A), trong d6 hiéu sudt xir Iy BODs dat
89,5%, COD 89,4%, N-NH4* 84,5% va TP 57,6%. Nhiw vy, bé MBBR két hop
voi cdt loc mang ty ché cé thé ung dung xu Iy nudc thdi sinh hoat dat QCVN
14:2008/BTNMT (cét A) o thoi gian luu nude 5 gio.
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1. GIOI THIEU

Cung v6i sy phat trién kinh té - xa hoi cua dat
nude, dan sb & cac khu vuc do thi cling tang nhanh
dan dén luong nuéc thai sinh hoat phat sinh ngay
cang 16n. Tai mot sb khu vuce, nudc thai sinh hoat
phat sinh chwa dugc xir ly pht hop nhung van xa thai
truc tiép ra méi truong. Nong do cac thanh phan 6
nhiém trong nudc thai sinh hoat cao gy anh hudéng
xau dén moi treong tiép nhan va sic khoe cua cong
dong dan cu xung quanh. Triét va ctv. (2008) ghi
nhan xir Iy nuéc thai bing phuong phap sinh hoc ¢o
nhiéu vu diém, nhung hiéu qua xir 1y phu thudc vao
tai nap, téc do tiéu thu chat hiru co, cac dudng chat
khac,...

Bé phan tmg gia thé di dong (Moving bed biofilm
reactor - MBBR) xtr 1y nudc thai dya vao sy hién dién
cua lop mang sinh hoc bam trén bé mat cac gia thé.
Cong nghé MBBR dugc phat trién & Na Uy tir thap
nién 80 (Odegaard et al., 1994) va hoat dong dya vao
hé vi sinh vat (VSV) ¢ trang thai bam dinh két hop
V6i gia thé di dong. Ap dung cong nghé MBBR gi4
thé K1 xu Iy nuge thai sinh hoat cho két qua kha quan
véi hiéu suat xtr Iy COD dat 81,7% va TN dat 58,9%
(Quynh, 2013). Str dung gia thé K3, Anh va ctv.
(2017) xtr ly nuée thai sinh hoat bang bé MBBR cho
hiéu suat xir Iy 85,6% COD va 61,4% TN.

Yamamoto et al. (1989) da thiét ké va dat cot loc
mang vao bé phan tng sinh hoc, sir dung thiét bi tao
ap sudt mang dé duy tri kha nang loc. B4 tri cot loc
mang trong bé xtr Iy nudc thai hiéu khi co nhiéu wu
diém boi 16p can va mang sinh hoc bam vao mang
loc dugc cac bot khi trong qua trinh suc khi danh
bong ra. Bong thai, cot loc mang dugc gan thém mot
b6 phan rira nguoc lam giam kha nang bi nghet. Nho
d6 cot loc mang dugc wng dung kha phd bién dé xir
1y nuéc thai.

Két hop bé MBBR va cot loc mang co thé thay
thé vai tro loai bo can cua bé loc nuéc ddu vao. Do
d6, c6 thé bo bé lang bac hai gitp tiét kiém dién tich
xay dung, chi phi ldp dat va van hanh hé thong xtr Iy
nudéc thai. Cot loc mang co thé sir dung véi nong do
cia hdén hop chat rin lo lang (Mixed liquor
suspended solids - MLSS) cao hon hé thong loc thong
thuong, gitip giam thé tich bé phan tng (Zhang et al.,
2017). Tawfik et al. (2010) két hop bé sinh hoc dong
chay nguoc qua tang bin yém khi (Upflow Anaerobic
Sludge Blanket - UASB) va bé MBBR d¢é xir ly nu6c
thai sinh hoat cho hiéu suat xtr Iy COD tét hon néu
chi xir 1y bang bé UASB. Mai (2017) két hop qua
trinh xir 1y sinh hoc lién tuc sir dung cac hé VSV yém
khi va hiéu khi (Anoxic Oxic - AO) va bé MBBR gia
thé K3 dé xir Iy nudc thai sinh hoat dat hiéu suat
93,1% COD, 96,2% BODs va 87,7% TN.
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Tir cac wu diém cua bé MBBR va cot loc mang,
nghién ciru nay nham khao sat thoi gian luu nudc
(HRT) phu hop dé xir ly nuéc thai sinh hoat, gop
phan bao vé ngudn nudc mat & cac khu vuce déan cu.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong tién nghién ctru

2.1.1. Poi tirgng nghién ciu

Dbi tuong nghién ctru la nudc thai sinh hoat dugc
thu tir cong thai hém 124, duong 3/2, phuong Xuan
Khanh, quan Ninh Kiéu, thanh pho Can Tho. Nudc
thu hang ngay lac 9 - 11 gio sang khi ¢6 nhiéu hoat
dong dan sinh.

M5 hinh nghién ctru dwoc thiét ké dé van hanh ¢
quy mod phong thi nghiém (Hinh 1):

Bé MBBR (Hinh 2, Bang 1):

— Bé hinh khéi hop chir nhat, mat trudc st dung
kinh day 8 mm trong suot d€ quan sat qua trinh van
hanh.

— Hop chira canh khudy béng sat day 5 mm, mé-
to khuay toc d6 150 vong/phat ¢6 dinh bang gia da.

Cot loc mang va hop loc (Hinh 3, Bang 2):

— Hai 6ng thu nuée trung tam: lam bang dng loc
nudc gieng PVC < 60 mm.

— Mang loc: 1am bang vai tuyn 2 lop (Hinh 4)
xen ké véi 2 khung xwong bang lugi nhya kich thudc
16 1cm.

— Hop chira khi va nuéc sau loc: ché tao bang
inox day 2 mm.

— Céc thiét bj phy trg bao gom van T, co, ong
nhya PVC @27 mm, van bi, ong nhya trong. ..

Cdc thanh phan khac ciia mé hinh:

—  Mo-to khudy: két hop véi h¢ théng suc khi tao
dong chuyén dong cho cac gia thé trong bé phan ang.

— Miay théi khi: 1 may cong sudt 120 W dé tao
bot khi’trong hop ChL’ra cot mang loc, va 1 mdy 80 W
cung cap khi cho bé MBBR. Ca hai may déu su dung
van T d€ co thé dieu chinh cong suat cap khi d¢ dam
bao cung cap lugng oxy phu hgp theo yéu cau thi
nghiém.

— Binh Mariotte: thé tich 80 L ¢6 van diéu chinh
luu lwong noi véi ong xa bang nhua trong dén bé
phan tng va van dan nudc PVC dau vao ¢27.

— May bom nudc thai: dung dé bom nuéc thai
trong thung chira 1én binh Mariotte.

— Thung chtra: dung tich 200 L dung chira nuéc
thai d€ bom Ién binh Mariotte.
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Hop canh

O

Hinh 1. Céc kich thwéc ciia md hinh bé MBBR két hop cot loc mang

Ngan dat cot
mang loc

Ong dan nuée
dau ra

Van xa bun, can

Binh Ma-ri-t
chtra nude thai

Ngin MBBR

Hop chira canh
khuay

M6 to khudy

DAu thdi khi

Hinh 2. B¢ MBBR két hgp cot loc mang tw ché trong thi nghiém
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Bing 1. Thong sé ky thuat ciia bé MBBR va ngin chira cot loc

Théng s6 Cong thirc Gia tri

Kich thwéc téng cong mé hinh

Dai x rong X cao Diéng X Riéng % Hiéng 0,51 x 0,23 x 0,7 m
Thé tich bé Viéng = Digng X Riéng X Hiong 82 L

Ngidn bé phin irng MBBR

Dai x rong % cao Dwmeer X Rveer X HmBsr 0,33 x0,23 x0,7m
Chiéu cao ngp nudc Hneap 0,6 m

Thé tich hoat dong Vhoat dong = Dmeer X Rmeer % Hnggp 45,54 L

Hop chira canh khudy Dai x rong X cao 19 x 10 x 10 cm
Ngdn chira mang loc

Dai x rong X cao Destioc * Reatioe X Hest 1oc 0,23 x 0,18 x 0,6 m
Thé tich hoat dong Vhoat dong = Deotloc X Reatioc X Heotloe 24,84 L

Chiéu cao mdi dng loc Heng 1oc 0,5m

Bang 2. Thong sb thiét ké cot mang loc

Théng sb Cong thirc Gia tri
Hop giin cdt loc
Cao x rong Hiéng % Rnop 0,2m x 0,14 m
Chiéu cao ving chtra khi Hini 0,05m
Chiéu cao ving chira nuéc Huuse 0,15m
Khoang céch giira hai c6tloc  d 0,03 m
Mang loc (vai tuyn)
Kich thuéc 16 trung binh Dai x Rong 3452+ 37,02 pm / 154,9 29,6 um
Dai X rong Dumang X Rimang 0,5m x 0,23 m
Dién tich bé mit mang Aning = (Rining X Dining) X 2 0,23 m?

Mang loC «_| o

- » Khung xuong

Pai ¢ dinh /

mang <

Hinh 3. Cét mang loc tw ché tir §ng loc nwéc ngam
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2.1.2. Logi gid thé thi nghiém

Bé MBBR trong nghién ctiu nay st dung gia thé
nhya di dong K3 da dugc thuwong mai hoa. Loai gia
thé nay c6 kich thudce 25%10 mm, ti trong 68 kg/m?
trong duong 100.000 gia thé/m?3, dién tich bé mat
riéng 1a 510 m¥/m? (Bang 3). Mat d6 VSV trén mot
don vi thé tich 16n tao didu kién dé phat trién ca ba
nhém vi sinh hiéu khi, thiéu khi, yém khi lam ting
kha ning xir 1y, giam dién tich bé, tiét kiém chi phi.
Trong thi nghiém nay, mat d¢ gia thé dugc chon dua
vao bé tién hanh thi nghiém 14 40% & muc trung binh
S0 V&i ngudng khuyén cao 20 - 67% (Zhang et al.,
2016; Goode, 2010) do nudc thai sinh hoat ¢6 murc 6
nhiém trung binh.

Béng 3. Cac dic diém ciia gia thé K3

Diic diém gis thé Gia tri
Phan tram thé tich chiém chd 40%
Thé tich gia thé trong bé (K) 18,2 L
Phan tram do rong gia thé 82%
Thé tich chiém chd cua gia thé trong bé 3,82 L
Téng dién tich bé mat (A) gia thé 9,28 m?

Thé tich nude sau khi cho gia thé vao bé 42,26 L

Ty 1& gitta Vmper na VA Abi mat Cua gid thé 4,9 L/m?

2.2. Phwong phap nghién ciu
2.2.1. Cdc buéc tién hanh thi nghiém
a. Giai doan tao mang sinh hoc cho gia thé

Nghién ciru sir dung bun hoat tinh 13y tir bé hiéu
khi ctia hé thong xir Iy nuéc thai tap trung & Khu cong
nghiép Tra Noc 2, thanh ph Can Tho dé bd sung
nguon VSV va rat ngan thoi gian tao mang sinh hoc
cho gia thé trong bé MBBR. Bun hoat tinh 1iy vé
duogc nudi tang sinh khdi, sau d6 cho bun va gia thé
vao bé phan ung. Trong giai doan diu, md hinh van
hanh tam thoi v6i nude thai co chét 6 nhidm hiru co
cao nham thic day qua trinh tao mang ciia VSV.

‘.;*—l :
Hinh 4. MAu vai tuyn va kich thwéc cia I8 mang (chup dwéi kinh hién vi x100)
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Vén hanh bé MBBR dé tao mang cho gia thé K3
trong 14 ngay. Sau khoang thoi gian nay, trén bé mat
gi4 thé xuat hién 16p mang sinh hoc c6 mau tir vang
xam dén nau sim (Pham, 2009). Sau khi 16p mang
sinh hoc da hinh thanh trén bé mat gia thé, mé hinh
bé MBBR két hop cot loc mang véi nude thai sinh
hoat duoc van hanh.

b. Tién hanh thi nghiém

Xit Iy so bg nuwéc thai dau vao

Nudc thai sinh hoat chay qua Iui loc dé loai bo
chit rén co kich thuéc 16n va mot phan chét ran lo
ling trude khi dua vao md hinh thi nghiém. Nudc
bom 1én binh Mariotte dé dua vao bé MBBR véi luu
lwong dinh sin phu hop voi HRT chon lya. Cac gia
thé trong bé MBBR di chuyén nho cac dau thoi khi
két hop vai canh khudy gitip VSV tiép xuc déu va
phan hity cac thanh phan 6 nhiém trong nudc thai.

Nudc thai chira cac chét ran lo ling, cac mang
sinh hoc bong troc va bun lo litng chay qua khe co
ludi chin dén ngin chtra cot mang loc. Tai ddy cac
thanh phan nay bi gitr lai bén ngoai mang loc va hinh
thanh 16p mang sinh hoc giup xir Iy cac chit 6 nhiém,
ddng thoi giir lai mot phan vi khuan. Phan nuée trong
sau khi loc duoc thim qua 16p mang loc vao dng loc
nude va din ra ngoai. O chén céc cot loc, cac dau thdi
khi dugc bd tri dé danh tan cac chét rin, cac chit lo
ling, bong bun han ché ching bam trén bé mit mang.
Ddng thai, 16p bun cin trong bé s& dugc xa bo dinh
ky nham giam ti thiéu viéc tit nghén hé théng mang
loc. Mang loc bi nghet s& dugc rira nguoc bang nudc
va khi dé loai bo cac thanh phan bam trén mang trudc
khi tiép tuc van hanh hé thong.

Xdc dinh HRT

Trong nghién curu cua Anh et al. (2012), nuéce thai
sinh hoat cua thanh ph6 Pa Lat dugc xir 1y bang 2 bé
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sinh hoc (bé thiéu khi, bé hiéu khi) c6 gia thé K3
chiém 40% thé tich bé véi HRT 5 gio, tat ca chi tiéu
dau ra déu dat QCVN 14:2008/BTNMT (cot B). Bé
mo hinh MBBR két hop cot loc mang xir Iy nudce thai
sinh hoat dat QCVN 14:2008/BTNMT (cot A), HRT
6 gio dugc chon cho thi nghiém nay.

Thi nghiém dugc tién hanh véi HRT 6 gio, thu
mau nude dau ra phan tich chi tiéu COD dé kiém tra
mo hinh da van hanh 6n dinh chua. Néu hiéu suét xu
Iy COD khong c6 su khéac biét I6n trong 3 ngay lién
tiép thi mau chinh thirc dugc thu dé danh gia hidu suat
xir Iy d6i véi cac thong sb 6 nhidm khac.

Néu cac théng s6 6 nhidm trong nudéc thai dau ra
dat QCVN 14:2008/BTNMT (cot A) thi HRT duoc
giam con 5 gio va 1ap lai thi nghiém dé danh gia hiéu
qua xir 1y. Néu cac thong sb 6 nhlem khong dat thi
tang thoi gian luu 1én 7 gio va tiép tuc thi nghiém.

Béng 4. Cac phwong phap phan tich miu nwéc
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2.2.2. Phén tich mau

MAu nudéc thai sinh hoat diu vao va dau ra dugc
ldy va phan tich cac thong sé pH, DO, TSS, BODs,
COD, N-NH,*, N-NOg', TP va tong Coliform. Mau
nude duge phan tich tai Trung tam Ky thuat Ticu
chuan Do luong Chat lwong Can Tho tuan thu cac
quy trinh huéng dan boi cac tidu chuan qubc gia vé
phén tich nudc thai (Bang 4).

Két qua phan tich cua mau nuéc thai dau ra sé
duogc danh gia va so sanh véi tiéu chuan xa thai cua
QCVN 14:2008/BTNMT Quy chuan k§ thuat quéc
gia vé nudce thai sinh hoat (cot A). Boi vé6i nhiing
thong sé 6 nhiém khong duoc quy dinh tai QCVN
14:2008/BTNMT, tién hanh so sanh véi cot A cua
QCVN 40:2011/BTNMT Quy chuan k§ thuat quéc
gia vé nudc thai cong nghiép.

Théng s6 Phuwong phap chuin

pH Do truc tiép bang may do Hanna 9812-5 (TCVN 6492:2011)
DO Do truc tiép bang may Hanna Hi 9814 (TCVN 4564:1988)
TSS Phuong phap siy (TCVN 6053:1995)

BODs Phuong phap chuin (TCVN 6001-2:2008)

COoD Phwong phap Dichromate (TCVN 6491:1999)

N-NH," (tinh theo N)
N-NOj  (tinh theo N)
TP

Téng Coliform

Phuong phap Nessler (TCVN 5988:1995)

Phuong phap khir Cadmi (TCVN 6494-1:2011)
Phuong phép tric quang UV-VIS (TCVN 6202:2008)
Phuong phap MPN (TCVN 6187-2:1996)

Béng 5. Pic diém, thanh phin cia nwéc thai thi nghiém

Théng s6 6 nhiém Pon vi tinh Nong d QCVN 14:2008/BTNMT (cot A)
pH - 6,77 £ 0,02 5,0-9,0
DO mg/L 0,96 = 0,05 -
TSS mg/L 85,86 £ 27,56 50
BODs mg/L 179,58 + 25,63 30
CcoD mg/L 298,21 + 56,09 75 *
N-NH,* (tinh theo N) mg/L 42,02 + 4,01 5
N-NOs (tinh theo N) mg/L 1,85 + 0,89 30
TP mg/L 6,26 £227 4*
Téng Coliform MPN/100 mL 93 x 10° 3000

Ghi chu: * gia tri ghi nhan tir QCVN 40:2011/BTNMT (cgt A)

3. KET QUA VA THAO LUAN
3.1. Pic tinh nwéc thai sinh hoat

Truéc khi van hanh mé hinh, nuéc thai dwoc lay
tir cdng xa cua khu dan cu trong 3 ngay lién tiép dé
danh gia kha nang phan huy sinh hoc. Nudc thai co
mau den, mui héi, c6 vang dau, chira nhiéu can lo
ling, c6 bot. Pac diém ciia nude thai sinh hoat trinh
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bay trong Bang 5. Céc thong sé 0 nhiém cua nudc
thai phu hop dé xtt 1y sinh hoc bing bé MBBR.

— pH cua nudc thai 1a 6,8 nam trong khoang 6,5
- 8,5 thich hop cho hoat dong cuia VSV (Viét & Ngan,
2015).

— Ty lé BODs/COD = 0,6 > 0,5 thich hgp cho
xu ly sinh hoc (Viét & Ngan, 2015).
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— Tylé BODs: N: P =179,58 : 43,87 : 6,26 =
100:24,43:3,49#100:5: 1 (Viét & Ngan, 2015).
Néu tinh ca ham luong ni-to hiru co trong nudc thai
sinh hoat thi gia tri tong N cang 16n cho thiy lwong
dudng chat trong nudce thai thi nghiém kha cao va can
¢6 HRT phu hop dé loai bo.

— Ham luong N-NO;z™ kha thip do déy 13 ngudn
nudéc thai tho chua xay ra qua trinh chuyén héa amoni
thanh nitrate.

— Ham luong TSS nuéc thai dau vao < 150
mg/L phu hop dua vao bé xtr Iy sinh hoc ma khong
can lang so cap (Viét & Ngan, 2014).

3.2. Két qua thi nghiém

3.2.1. Theo déi su 6n dinh ciia mang sinh hoC

Sau 14 ngay van hanh, mang sinh hoc da hinh
thanh trén gia thé biéu hién qua mot 16p mang nhét
va ¢ mau nau. Dé danh gia bé da hoat dong 6n dinh
chua, nudc thai dau vao va dau ra cua bé duoc thu
trong 5 ngay lién tiép va phan tich COD. Nong do
COD ciia nudc thai dau vao bién dong kha 16n 298,21
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+ 56,09 mg/L nhung trong nudce thai dau ra bién dong
nho 32,27 + 3,82 mg/L. Piéu nay cho thiy hé¢ VSV
trong bé da hinh thanh 16p mang sinh hoc twong ddi
6n dinh dé thyc hién thi nghiém.

Hinh 6. Gi4 thé K3 trwéc va sau khi tao mang
sinh hec

Trong nghién ciru ndy, mo6 hinh thi nghiém van
hanh t6t va cho hiéu suit xir Iy cao & HRT 6 gio, nudc
thai sau xur 1y dat yéu cau xa thai theo cot A cua
QCVN 14:2008/BTNMT. Do d6, mé hinh dugc tiép
tuc van hanh & HRT 5 gio dé dénh gia hiéu suat xu
Iy. Cac thong s6 van hanh cua bé MBBR két hop cot
loc mang véi cac HRT khac nhau dugc trinh bay
trong Bang 6.

Bang 6. Cac thong s6 van hanh ciia mé hinh thi nghiém

Thong s0 van hanh Cong thirc HRT 6 gio HRT 5 gio
DO (mg/L) 23-25 23-25
4
Luu lugng nap nuéc Q (m®/ngay) Q= i 0,182 0,219
Tai nap nudc ciia bé MBBR (m3/m%ngay) q= © 0,02 0,024
Agiéthé
Tai nap nudc bé mit cia mang 10 (qmang) (MYM¥NEAY)  Tmang = T 0,79 0,95
mang
Tai nap BOD trung binh trén dién tich bé mat gi4 thé cua QX BODyy,
A 2 o Laignticn = ——5——— 2,29 3,78
bé MBBR (g BOD/m*.ngay) - Agiathe
Tai nap BOD trung binh trén thé tich hoat dong ciia bé _ QX BODy,
3 s Linsticn = ———— 0,47 0,77
MBBR (kg BOD/m?°.ngay) Vhoatdsng

Chui thich: 6: thoi gian luu nuéc (gio)
Agia mé: dién tich bé mdt gid thé (m?)
Anang: dién tich bé mat mang loc (m?)

Vhoat aong: thé tich hoat déng cria bé MBBR (m3)

BOD\io: NoNg dé BOD ciia nuedc thai dau vao (kg/m?)

3.2.2. Hiéu qua xur Iy nudc thdi sinh hogt cua

mo hinh thi nghiém

Sau khi mé hinh da hoat dong 6n dinh, tién hanh
Iy mau nuéc thai dau vao va dau ra cia mé hinh dé
phan tich cac chi tiéu theo ddi trong 3 ngay lién tiép.
Két qua phan tich cac thong s6 6 nhidm ciia mo hinh
¢ hai HRT trinh bay trong Hinh 7 va 8.

23

Nudc thai sau xir Iy c6 gia tri pH tang so vai pH
clia nudce thai dau vao cho thay qua trinh kh nitrate
trong mo hinh dién ra kha tt. Gia tri pH cua nudc
thai trong c4 hai thi nghiém tang nhung van nam
trong khoang cho phép tir 5,0 dén 9,0 theo QCVN
14:2008/BTNMT (cot A).

Nong do DO trong bé duoc duy tri tir 2,3 dén 2,5
mg/L dé cung cap oxy cho hoat dong cua hé VSV.
Khi oxy khuéch tan tir nudc vao trong l6p mang sinh
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hoc, luwgng oxy giam xudng dudi 1 mg/L tao didu
kién thiéu khi gitp qua trinh khir nitrate dién ra
chuyén hoa NOs™ thanh N va tao alkalanity dua vao
nudéc thai lam ting pH (Triét & Viét, 2009).

Gia tri TSS trong nudc dau ra giam thap chi con
0,57 £0,15 mg/L va 1,20 = 0,17 mg/L lan luot cho
HRT 6 gio va 5 gio, dat cot A theo QCVN 14:2008/
BTNMT. Hiéu suat loai TSS tir 97.3% dén 98,3%
rat cao nho qua trinh hap phu céac chat ran lo ling
trong nudc thai trén bé mat mang sinh hoc va cac
VSV phan hity ching dé téng hop cac té bao méi.
Bén canh d6, viéc giir lai chat ran lo lung bai 16p
mang loc va hip thy trén 16p mang sinh hoc bén
ngoai mang loc ciing gbp phan lam giam dang ké
luong TSS trong nudc thai sau xi 1y.

Gia tri BODs trong nudc thai dau ra giam manh
S0 V6i dau vao chi con 6,37 + 3,65 mg/L (HRT 6
gid) va 16,83 £ 3,92 mg/L (HRT 5 gio). Hiéu suat
loai bo BODs rat cao dat 89,5 - 94,6% tuong duong
vé6i hiéu suat 96,2% ghi nhan bai Mai (2017) khi két
hop bé AO va bé MBBR. Tuong ty, hiéu suat loai
b6 COD kha cao dat 86,6 - 89,4%, cao hon gia tri
85,6% (Anh va ctv., 2017) va 81,7% (Quynh, 2013)
khi chi sir dung bé MBBR Vi cac thong s6 van hanh
tuong tw. Hiéu suét loai bo COD cua nghién ctru nay
cling cao hon muc 80 - 86% khi xt Iy nudc thai sinh
hoat bang bé UASB két hgp MBBR (Tawfik et al.,
2010), nhung thip hon hi¢u suat 93,1% khi két hop
bé AO va bé MBBR (Mai, 2017). Nong d6 BODs va
COD trong nudc thai sau xir ly dat tiéu chuan xa thai
QCVN 14:2008/BTNMT (cot A). Hiéu qua loai bo
BODs va COD cao do qua trinh phan huy cac chit 6
nhiém boi VSV trong mang sinh hoc tao cac chat
khi, dong thoi VSV ddng hoa cac chit dé tong hop
cac té bao méi (Viét & Ngan, 2014). Bén canh do,
viéc giir lai cht ran lo limg boi 16p mang loc va hap
thy trén 16p mang sinh hoc bén ngoai mang loc ciing
g6p phan 1am giam dang ké nong d6 BODs va COD.

Gia tri N-NH;* trong nuéc thai dau ra giam con
2,78 + 0,21 mg/L (HRT 6 gio) va 3,28 + 0,31 mg/L
(HRT 5 gio) la do mot phan dam amoni chuyén hoa
thanh dam nitrate, mot phan khac duoc cac VSV di
dudng chuyén hoa vao bén trong té bao dé tong hop
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thanh té bao vi khuan maéi (Viét & Ngan, 2016). Gia
tri N-NH,* trong nudc thai dau ra ¢ ca hai HRT déu
dat tiéu chuan xa thai theo cot A cua QCVN
14:2008/BTNMT véi hiéu suét loai bo tir 84,5% dén
88,2%. Nghién ctru xir Iy nuéc thai sinh hoat bang
bé AO két hop bé MBBR ghi nhan hi¢u sut xur 1y
TN tuong duong dat 87,7% (Mai, 2017). Tuy nhién,
hiéu suat xir Iy TN cuia cac nghién ciu i Iy nudc
thai sinh hoat chi bang bé MBBR thap hon, dat
61,4% v&i gia thé K3 (Anh va ctv., 2017) va 58,9%
v6i gia thé K1 (Quynh, 2013).

Gia tri TP trong nudc thai dau ra giam con 0,78
+ 0,03 mg/L (HRT 6 gio) va 1,0 +£ 0,22 mg/L (HRT
5 gi®). Nhu vay, TP duoc xtr ly kha t6t vai hiéu suat
tr 57,6 dén 67,6%, dat tiéu chuan xa thai theo
QCVN 14:2008/BTNMT (cot A). Nong do TP giam
la do qua trinh xr ly cac VSV trong mang sinh hoc
hap thu dé tong hop cac té bao mai (Viét & Ngan,
2015).

Tuy hiéu suét loai bo Coliform rat cao dat 99,9%
va 99,2% lan luot cho HRT 6 gio va 5 gio nhung
lugng Coliform trong nuéce thai sau xtr Iy van chua
dat yéu cau xa thai caa QCVN 14:2008/BTNMT
(cot A), can duoc tiép tuc xur 1y trude khi thai ra
nguon tiép nhan. Gia tri Coliform giam do cac VSV
mot phan bi giir lai trén mang sinh hoc, ngoai ra
chung bi cac nguyén sinh dong vat trong bé sir dung
lam thire an.

Bén canh nhiing yéu t6 anh huong dén hi¢u suat
xtr Iy nuéc thai nhu da trinh bay & timg thong s6 6
nhiém cu thé, gia tri HRT ciing c6 anh hudng dén
hiéu suat xtr Iy nudce thai. Trong nghién ctru nay, thi
nghiém voi HRT 6 gid ¢6 thoi gian tiép xuc giita cac
gia thé va nudc thai kéo dai hon thi nghiém voi HRT
5 gid, tir d6 gia ting hiéu qua loai bo chat 6 nhidm
(Hinh 9). Nghién ctru cia Andreottola et al. (2003)
trén bé MBBR ghi nhan hiéu qua xir Iy COD bi anh
huong béi HRT va thong thuong HRT cao hon 5 gio
cho hiéu qua cao hon so v6i HRT thap. Nghién ctu
ctia Tawfik et al. (2010) ciing dé nghi kéo dai HRT
1én dén 13,3 gio khi két hop bé UASB va bé MBBR
dé xur 1y nudc thai sinh hoat.



Tap chi Khoa hoc Trirong Pai hoc Can Tho

1,000 -

100 H

10 A

Nong dd & nhiém (mg/L)

Tap 59, Sé 2A (2023): 17-26

B Trudc xa ly

E1Sau xtr ly

X QCVN 14:2008/BTNMT

!

T

1,000 -
3

g 100 -
£
@

=

=

Q@

Q-

i1

® 0 -
0

=

1

DO Pdduc
Hinh 7. Nong d9 cac thanh phin 6 nhiém ciia nwéc thai thi nghiém ¢ HRT 5 gior
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O Sau xtr ly
X QCVN 14:2008/BTNMT
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Hinh 8. Nong d9 cac thanh phin 6 nhiém ciia nwéc thai thi nghi¢m ¢ HRT 6 gior

N

e

4

HRT 5 gio

Hinh 9. MAu nuéc thai truée va sau khi xir Iy & cic HRT khac nhau

Hinh 10 ghi nhén gia tri trung binh hiéu SUAt xir tuy nhién cé sy khéac biét gitra hai thi nghiém véi
1y cac thong s 6 nhiém ciia mo hinh thi nghiém. Két HRT khac nhau.
qué cho thiy mac di hiéu suit xir Iy TP trong nudc
thai khong cao so voi cac thong so6 6 nhiém khac,
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EIHRT 6 giér
T HRT 5 gier

Hiéu sudt xdr ly (%)

TS

BOD5 CoD N-NH4+ TP

Hinh 10. Trung binh hiéu suit xir Iy cac thong
s6 6 nhiém ctia mo hinh thi nghiém
4. KET LUAN VA KIEN NGHI

Phuong phép xtr 1y bang bé MBBR két hop véi
cot loc mang 14 kha thi d6i véi nudce thai sinh hoat
va ¢ hiéu qua xir Iy cao. Hiéu suat xir Iy cac théng
s6 6 nhidm ciia mé hinh nghién ctru kha cao dat tir
68,9% dén 99,9% cho thi nghiém véi HRT 6 gio, va
tir 57,6% dén 99,2% cho thi nghiém véi HRT 5 gio.
Khi van hanh mé hinh & HRT 6 gio thi tit ca cac
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thong s6 6 nhiém trong nudce thai dau ra dat yéu cau
xa thai QCVN 14:2008/BTNMT (cot A), nhung khi
van hanh v6i HRT 5 gio thi con thong sb N-NH,*
chua dat ngudng xa thai cho phép.

Dé trién khai tng dung mé hinh vao thuc té, can
cha ¥ viéc van hanh véi nude thai truc tiép kho dat
hiéu suat xir Iy twong dwong vai két qua thu duoc
trong phong thi nghiém. Vi vay, dé d&am bao tinh tin
ciy va on dinh cia md hinh nén chon HRT 6 gio dé
xtr Iy nudc thai sinh hoat khi tng dung thuc té.

Ngoai ra, can tién hanh nghién ctru thém mot s6
thong s6 van hanh khac nhu tudi bun, mat do bun,
thoi gian can thuc hién rira nguoc tranh hién twong
nghet cot loc mang.
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