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TOM TAT

Céng nghé SBMBMBR (Sequencing
batch moving bed membrane bioreactor),
két hop qué trinh loc mang MF trong hé
bun hoat tinh véi gia thé luu déng Anox
Kaldnes K2 (MBBR) theo ché dé hoat
doéng theo mé (SBR) d& dwoc nghién ctru
dé déanh gia kha nang xt ly chat hitu co va
téng nito’ ca nwéc thai thuéc da. Sau 170
ngay vén hanh, hiéu suét xt ly COD dao
dong tir 89,2+0,6 dén 95,9+0,3% véi tai
trong thay déi 0,564+0,019 dén 1.207+99
kgCOD/m3/ngay. Twong (ng hiéu suét xt
ly Nito téng dat dwoc tir 30,0+4,9 dén
65,9+13,3%. Hiéu suét xir ly COD cao nhét

tai tai trong 0,72+0,02 kgCOD/m3/ngay.
Hiéu suét xi ly téng nito la 10,8+5,4%
thdp nhéat tai tadi trong 0,327+0,020
kgTN/m3/ngay.

Trong thoi gian nghién ctru, hiéu qua
bam dinh cua vi sinh véat lén gia thé gan
nhw khéng dang ké. V&i nébng MLSS trong
toan thi nghiém 6.808+226 mg/L céc két
qué phan tich cho thédy sinh khéi it bién
déng. Khi d6 man tang tir 3.500 I1én 8.000
mgCl/l thi hiéu suét xi&# ly COD va téng
nitor gidm. Tuy nhién sw chuyén héa nito
dwoc céi thién va sw phuc hbi sinh khoi véi
bién déng cua tai trong kha nhanh.

Ttr khéa: mang, bé phan img theo mé, gia thé di déng, nwéc théi thuée da

1. PAT VAN DPE

Thudc da la nganh cong nghiép cod phat thai
gdy 6 nhiém moi truong dudi ca ba dang: ran,
long va khi. Nudc thai thuge da cé tinh chét phirc
tap, 1a tap hop ciia nhiéu dong thai khac nhau;
dugc dic trung boi nong d6 COD, chit rin lo
ltng cao. Bén canh do, nudc thai nay con chia
cac chit gay wc ché qua trinh xir 1y sinh hoc nhu

sunphit, clorua, crom. Hién nay ¢ Viét Nam mot
sO giai phap xir Iy nude thai thude da dang duoc
ap dung nhu tach md, keo ty, xtr 1y sinh hoc (ki
khi va hiéu khi) va oxy héa bic cao (ozon,
fenton). Tuy nhién, hiéu qua xir 1y cac chét 6
nhidm thip ma nguyén nhan chinh 1a do thanh
phin nudc thai chira dong thoi chat hitu co,

Trang 69



Science & Technology Development, Vol 17, No.M1- 2014

sunphit va c¢6 d0 madn cao lam anh hudng dén
hoat dong cua hé théng sinh hoc. Ung dung cua
quéa trinh loc mang & xir Iy nudc thai do thi,
nuée thai cong nghiép nhu ché bién thuc pham,
10 giét md va nude ri rac da duge d& cép trong
nhiéu tai liéu. Cong ngh¢ MBR duogc wa chuong
va ap dung rdng radi cho xu ly nudc thai cong
nghi¢p do kha nang chiu tai trong cao va dién
tich st dung twong d6i nho. Péi véi xir 1y nude
thai d6 thi va xuong san xuat trong khu dan cu,
quy trinh loc mang trd nén kinh t& hon khi cong
nghé nho gon 14 can thiét dé phu hop véi sy han
ché vé khong gian hodc cac yéu ciu nghiém ngit
cua chat lvong nudc thai dau ra. Bén canh do,
cong nghé SBR ¢o dién ciing nhu loai cai tién
SBBR ciing da thé hién vu thé cta né théng qua
cac nghién ctru, Gmg dung thuc té trén thé gidi
cling nhu trong nudc.

Cong ngh¢ SBMBMBR da dugc nghién ctru
boi nhiéu nha khoa hoc trén thé gii. Trong do,
nghién ctu cua Chye-eng Seng va cOng su
(2012) [1] d4 chimg minh hé thong c6 kha ning
xu ly 80% COD va 95% N-NH4"; nghién cuu
khac cua loannis Vyrides va David C. Stuckey

(2011) [2] cho hiéu qua xir Iy COD khoang 70%;
W. G. Scholz va cong su (2006) [3] nghién ciru
xtr Iy nudc thai thudc da bang cong nghé két hop
( MBR va RO) dat hiéu qua xtr Iy COD va tong
nito 1an lugt 13 85+90% va 95%. Nghién ctu
khac ctia R. Mendez va cong sy (2003) [4] dat
hidu qua xtr Iy COD 1a 90% va tong nito 1a 90%.

Nghién cuu tng dung cong nghé bun hoat
tinh hoat dong theo mé c6 gia thé két hop vai loc
mang SMBMBR c¢6 nhiéu wu diém nhu dam bao
hé théng hoat dong 6n dinh, chiu duoc bién dong
vé tai luong va n6ng d0 6 nhiém. Hé vi sinh vat
¢6 ndng dd cao, da dang vé ching loai (vi sinh
bam dinh va lo Iung); xr Iy hi¢u qua ham lugng
hitu co va nito va cong nghé cho phép tiét kiém
dién tich dét sir dung nho ap dung MBR [5].

Tu nhan dinh trén, mé hinh SBMBMBR
duge dé xuat cho nghién ctu xur 1y nudc thai
thudc da vdi muc tiéu 1a danh gia kha nang xu ly
COD, N va mt s6 thanh phan 6 nhidm dic trung
khac, lam co sé xay dung cong nghé thich hop
xt ly nudc thai thuc da trong diéu kién Viét
Nam.

2. MO HINH VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

Nudéc thai dung trong nghién ciu nay dugc
ldy sau qué trinh tién xtr 1y ctia cong ty thudc da
bang Tu Ky tai Khu cong nghiép Nhon Trach I,

Pong Nai. Nudc thai sau khi dua vé phong thi
nghiém dugc bao quan lanh trudc khi dua vao
thiét bi. Thanh phan va tinh chat ciia nudc thai
dugc trinh bay & bang 1 nhu sau:

Bang 1. Thanh phan va tinh chat cua nuéc thai thudc da.

Thong s6 pH | Poduc [ cop | Bop | TkN | TP | ss [ cromténg | 5% [ sor | cr
Pon vi - NTU mg/L
7,19 114 1.300 | 500 165 150 0.3 0,3 | 200 2137+
Gia tri trung binh + + + + + 4+8 | =+ + -+ -+ 4200
7,82 292 2.390 | 1.190 | 550 240 12,2 0,8 | 761

Bun cdy ban dau trong md hinh nghién ctru
dugc lay tai duong tuan hoan vé bé anoxic trong
hé théng xur 1y nuéc thai bing cong nghé bin

hoat tinh sir dung cong nghé A0 tai tram xu 1y
nudc tap trung Khu céng nghiép Long Binh,
DPdng Nai. Bun cdy ndy c6 mau nau sang, kha
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nang ling tét véi SVI < 100 va co ty 18
MLVSS/MLSS 14 0,70.

Gia thé dong st dung trong mo hinh thi
nghiém 1a Anox Kaldnes K2 véi duong kinh
15mm, chiéu cao 12mm, tong dién tich bé mit 1a
350 m2/md trong d6 dién tich bé mat d6 dong la
228 m¥m?®, khéi luong riéng 1a 950 kg/md.

Mang MF c6 kich thude khung 1a 300 x 300
mm, gém c6 6 bé soi, mdi bé sgi c6 75 soi va
chiéu dai 180 mm. Tong dién tich 16 mang la
0,36898 m?. Mang hoat dong véi thoi gian loc 1a
200 s va ngung 30 s. Khi ap suat mang 1én tdi t6i
khoang 30 kPa thi qua trinh rira nguoc sé dién ra
trong thoi gian 3 phat. Cac thong sd clia mang
dugc trinh bay ¢ bang 2.

Bang 2. Thong s6 k¥ thuat ciia mang MF (Litree).

Théng sb Chisé flux | Vat liéu Duong klr{h Kich thudc 18 loc | Ap sudt van hanh tbi da
trong/ngoai
Don vi I/m?/h - mm pum kPa
Khoang gi4 tri 15+60 PVDF 0,85/1,45 0,2 60

2.2. Mo hinh nghién ciru

M6 hinh nghién ciru chinh 1a bé phan @ng
bang mica c6 kich thuéc D x W x H = 330 x 240
x 700 mm. Bé c6 hai ngan dugc phan chia theo ti
18 1/4: ngan thir nhat chira mang va ngan thtr hai
¢ gia thé. Hai ngan dwoc ngin cach bang tim
duc 16 duong kinh Smm cach nhau 10mm. Ngin
thir hai c6 b tri thém canh khudy hai tang canh,
duong kinh 150mm dé khuéch tan trong pha
thiéu khi.

Nguén: LITREE Purifying Technology Co., Ltd.

Luong gia thé cho vao md hinh MB - SBR
chiém 10 % thé tich phan &ng. Bun cho vao mo
hinh v6i ndng d6 ban dau 10.000 mg/L.Tdng thoi
gian luu bun SRT trong toan bd thi nghiém la 25
ngdy. M6 hinh duoc didu kién ty dong hoan toan
nho bo didu khién PLC (Programmable logic
controller). So &6 mé hinh nghién ctru dugc bd
tri nhu hinh 1 dudi day.
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Hinh 1. M0 hinh nghién ctu.
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Bang 3. Thong sé thiét ké mo hinh SBMBMBR.

R N \ Duong . Dién Ap luc
Théng . R Ti 1¢ ngan Vong quay . Luong gia i L
o6 | Dai | Rong | Ca0 | \iapp/vBR | canh khudy kinh 1 SmBBR | Heh rua
khuay mang mang
Dfin mm | mm | mm - vong/phit mm % m? kPa
Gié.tri 330 | 250 | 700 4:01 10+175 150 10 1 30+60

2.3. Trinh tu thi nghiém
2.3.1. Noi dung 1: Khdo sdt hiéu qua xit Iy chdt
hitu co va téng nito véi cac ché dé van hanh khac
nhau

Nudc thai dau vao c6 ndong d6 COD trung
binh 1a 1800 mg/L. pH duoc duy tri trong khoang
tir 6,5 — 8,5. DO trong ngan thiéu khi dwoc kiém
soat khoang 0 — 0,1 mg/L; trong ngin hiéu khi
trong khoang tr 3 — 6 mg/L. Ham luong bun
dugc duy tri voi nong d6 MLSS khoang 6800
mg/L.

Thi nghiém S1: Cé dinh tai trong, thay déi
thoi gian lwu va mire rat nwéc

Tai trong COD dugc ¢b dinh & muc 0,5
kgCOD/m3/ngay, thoi gian luu, mic rat nudc
thay d6i va duogc trinh bay trong bang 4.

Thi nghiém S2: Cé dinh mirc rat nwéc,
thay déi tai trong

Tai trong COD cua thi nghiém S2.1, S2.2 va
S2.3 lin luot la 0,7 kgCOD/m¥/ngiy; 0,9
kgCOD/m3/ngay va 1,2 kgCOD/m¥ngay. Cb
dinh mirc rat nudc 1a 35 %.

Bang 4. Thoi gian luu nude va mie rat nude trong thi nghiém S1 va S2

Théng sb Pon vi S1.1 S1.2 S1.3 S2.1 S2.2 S2.3
Tai trong hitu co kgCOD/m3/ngay 0,5 05 05 0,7 0,9 1,3
HRT gio 8 18 28 22 16 12
Nap nudc phut 1 2 3 2 1
Thiéu khi gio 2 2 2 2 2
Hiéu khi gio 2 7 12 9 6 4
Thiéu khi gior 2 2 2 2 2 2
Hiéu khi gio 2 7 12 9 6 4
Rut nuéc gio 0,5 0,5 1 0,5 0,5 1

Ghi chu: S1.1: Mirc rut nuoc 10 %; S1.2: Muc rut nuoc 22 %; S1.3: Murc rut nuwoc 35 %

2.3.2. Ngi dung 2: Khao sat anh huong cua do
mdn va cdc yéu t6 khdc dén hiéu sudt xir Iy

Tang d6 man trong nudc thai bang cach bd
sung mudi NaCl. Nong d6 mubdi trong thi
nghiém nay: 500, 1500, 2500 va 4500 mg/L.
Céc thong s Kiém soat qua trinh bao gdm: pH,
DO, COD, SRT, nhiét do.

2.4. Phwong phap phan tich

CAc chi tiéu 6 nhiém ctia nudc thai nhu pH,
BODs, COD, SS, TKN, N_NHs*, N_NO,,
N_NO; va d6 mau duoc phan tich theo cac
phuong phap trong Standard Methods for the
Examination of Water and Wastewater (APHA,
Eaton DA, and AWWA) tai phong thi nghiém
Vién Mbi truong va Tai nguyén — Dai hoc qudc
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gia Tp. HCM. Tét ca cac thi nghiém dwoc lap
lai ba lan va két qua bién luan bén dudi dugc
lay theo gia tri trung binh va tinh d6 léch chuan
cho tirng nghiém thirc bang phan mém Excel.

Nong d6 FA va FNA khong xét t6i sy anh
huoéng cua d6 man duoc xac dinh theo cong
thac cua A.C.Anthonisen [6][1].

3. KET QUA VA THAO LUAN

3.1. Hiéu qua xir 1y chét hiru co' va téng nito
ddi voi cac ché dd van hanh khac nhau

3.1.1. Khd néng xit Iy chdt hitu co

Két qua cua thi nghiém S1.1, S1.2, S1.3 tién
hanh véi tai trong COD ¢6 dinh 0,5685 + 0,0167
kgCOD/m3/ngay duoc trinh bay trong hinh 2.
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Hinh 2. Sy bién thién ndng dd, hiéu suit va tai trong xir Iy COD.

Trong c4c thi nghiém S1, hiéu suét ting dan,
twong Ung véi S.1.1, S1.2, S1.3 la 92,72 =+
0,99 %; 93,57 + 0,75 % va 94,70 + 0,44 %. Thoi
gian luu dai thi hiéu suat 6n dinh va cao hon.
Nong d6 dau ra lan luot & cac thi nghiém: S1.1,
S1.2 1a 136,33 + 15,41 mg/L, 122,78 + 15,38
mg/L con S1.3 1a 102,8 + 9,02 mg/L. Nhu vay,
ché d6 S1.3 rat nuéc 35%, HRT 28 h cho hiéu
Sut cao va ndng d6 COD dau ra thip hon so voi
ché @6 S1.1 rat nuéc 10%, HRT 8 h va S1.2 rat
nudce 22 %, HRT 18 h.

Thi nghiém S1 di chon ra dwoc ché d6 rut
nudc 35 % dé tién hanh tiép thi nghiém S2 nham
tim ra kha niang xt 1y cuia md hinh véi cac tai
trong hitu co khic nhau, lan luot trong thi
nghiém S2.1, S2.2, S2.3 la 0,723 + 0,021
kg/m¥/ngay; 0,949 + 0,019 kg/m¥ngay va 1,277 =
0,039 kg/m3/ngay. Két qua cho thiy kha ning xu
1y COD cua mé hinh cao nhit ¢ thi nghiém S2.1
dat hiéu suat 1a 95,9+0,3 %. Hiéu qua xir Iy COD
giam dan khi tai trong ting. S¢ di c6 diéu nay vi
khi tai trong tang, sinh khéi khong du thoi gian
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dé xur 1y co chét, dan dén ndng d6 COD dau ra
tang 1én, hiéu suat xir 1y giam.

3.1.2. Khd néng xi Iy Tong Nito

Két qua nghién ciru & thi nghiém S1 cho thay,
khi taing murc rt nudc va gilr nguyén tai trong thi
hiéu qua xir 1y tong nito giam manh, tir 65,9 +
13,3 % xudng con 32,4 + 7,6 %. O mirc rit nuwdc
cao, do kiém ¢ ddu ra ciing cao hon. Piéu nay
chting t6 kha niang nitrat hda trong mé hinh giam.
Bén canh d6, khi rt nuéc nhiéu dong nghia voi
luong nito vao (ngay sau pha nap nudc) lon.

o
Ngay

= TN vio (mgll)
X Higu sut xir Iy (%)

o TNra(mgl)

O Taitrong (kgTN/m*/ngay)

Ham lugng ammonia ty do cao c6 thé gay uc ché
vi khuin oxy h6a ammonia (AOBs — Ammonium
Oxidizing Bacteria) va vi khuan oxy hoa nitrit
(NOBs — Nitrite Oxidizing Bacteria) khién su
chuyén hoa nito giam sat. Ham lwong ammonia
tu do trong bé ngay sau pha nap nuéc thi nghiém
S1.1, S1.2, S1.3 lan luot 14 2,88 mg/L; 5,93 mg/L
va 23,73 mg/L. Theo A.C.Anthonisen (1976) [6],
ammonia tr do wc ché vi khuan
Nitrosonomonads va Nitrobacters 1a 10 + 150
mg/L va 0,1 =~ 1,0 mg/L.

Su1
- S12

S13

S11 S12 S13 S21 S22 $23

Hinh 3. Sy bién thién ndng d6, hiéu suit va tai trong xt 1y Téng nito.

Trong thi nghiém S2, khi tai trong nito tang
tr 0149 =+ 0,006 lén 0,327 + 0,020
kgTN/m®/ngay thi hiéu suat xir 1y giam tir 32,4 +
7,6 xubng con 10,8 + 5,4 %. Lugng NO3™ khong
xuat hién ¢ nuéc sau xir 1y trong toan bo thi
nghiém S2. Nong d6 NO; sinh ra trong S2.1,
$2.2, 52.3 lan luot 12 70,3 mg/L, 32,5 mg/L, 18,7
mg/L. Luong NO; giam dian do sy Gc ché vi
khuian AOBs va mot phan mat di trong qua trinh
thiéu khi.

Nhu véy, khi thay doi tai trong va mirc rit
nu6ce s& tryc tiép lam thay ddi ndng do ammonia
nap vao trong bé xur Iy (ngay sau pha nap nudc).
Diéu nay ddng nghia véi sy anh hudng khac nhau
cua chit tc ché FA, FNA trong ting ché do thi
nghiém. Ca FA va FNA déu giy uc ché cho qua
trinh nitrat hoa. Ché do thi nghiém S2.1 vdi tai
trong 0,723 + 0,02 kgCOD/m®ngay duoc lya
chon 1a ché d6 thich hop trong cac thi nghiém da
thuc hién.

3.2. Khio sat anh hwéng ciia dd min va cac yéu to khac dén higu suit xir Iy

3.2.1. b6 man

Bing 5. Thong s6 van hanh va két qua khao sat anh huong d6 man.
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Théng sb Don vi M1 \ M2 \ M3 \ M4
Ché do chay Theo ché thi nghiém S2.1 (HRT 22h, rat nuéc 35%)
D6 man CI- mg/L 3.035 + 549 5.000 8.000 3.500
COD Viao mg/L 1.894 £ 55 1.867 + 21 1.855+25 1.884 +33
Ra mg/L 77,849 115,1+8,0 117,1+73 96,4 +£9,5
TN Vo mg/L 505 + 24 472+ 16 457 +28 467+ 18
Ra mg/L 351+53 387+ 13 399 + 24 393 +26

V6i d6 man tang dan tir 3.500, 5.000, 8.000
mgClI/I lin luot trong céac thi nghiém M1, M2,

0 dén 9.400 mgCl/L,
%. Lefebvre

trén 95

hiéu suit thu dugc ludn
va cong su (2005) [8]

M3, hiéu suat xir Iy COD giam dan tir 95,9 +
0,3 % xudng con 93,7 + 0,4 %. Khi do man giam
trong thi nghiém M4, hiéu suit dan dwoc cai
thién, dat 94,9 + 0,5 %, van con thap so Véi thi
nghiém M1 (95,9 + 0,3 %). Diéu nay 1a do sinh
khéi chua kip 6n dinh sau sy sé¢ man.

Két qua nghién ctru phit hop vé6i nhan dinh
cua Jang Duksoo (2012) [7] khi tién hanh khao
sat kha nang xur Iy COD vé6i do man tang dan tir

M Mz M3 Ms s
CoD 3,50/ 5g/l 8g/ 351 Hiéu suat
2000 100
g by -y = . | = s
P . W e Sl L S b

1600 o - - === - == oo o

oo S o o0&

Ché do M1 duge Wy tir thi nghiém S2.1
—%—H (%)

ko8

Loz

90

—=— COD vao (mg/l)
—o—COD ra (mg/l)

nghién ciru cong nghé SBR véi nude thai thudce
da c6 d6 man khoang 15.000 mgCl/I cho két qua
t6i wu & HRT 5 ngay, tai trong 0,6
kgCOD/m®/ngay. Hiéu suat xir Iy COD va TKN
dat duoc lan luot 13 95 % va 96 %. Didu nay cho
thdy sy anh hudng cua d6 man téi hiéu suat xir Iy
COD 14 khong nhiéu dbi véi vi sinh vat wa man
da thich nghi.

Mg o sui
351 Hiéu suat

M M2 M3
35/ syl 8yl

100

—=—TN vao (mg/l)
—0—TN ra (mg/l)
—%—H (%)

Ché do M1 duoc Iy tir thi nghiém S2.1

Hinh 4. Hiéu suét xir Iy COD va Téng nito & cac dé man khac nhau.

Kha nang xtr 1y nito giam khi d6 man tang.
Hiéu suat xtr 1y TN trong thi nghiém M1, M2,
M3 lan lugt 1a 30,1 + 13,0 %; 17,9 + 2,6 % va
12,8 + 3,3 %. Nguyén nhan lam giam hiéu suat
Xt ly TN la do d0 min tang s& lam giam kha
nang bay hoi cia ammonia (do c6 su lién két ion).
Mot sé nghién ciru trude day noéi chung va cua
tac gia Stephen Spotte (1983) [9] noi riéng xac
dinh mdi quan hé giita 46 man va FA cho thiy

khi d0 man tang thi ham luong FA giam. Tuy
nhién viéc xac dinh cu thé mdi quan hé nay sé
khong dé& cap t6i trong nghién ciru nay. Pong
thoi con nguyén nhan khac anh hudng téi hiéu
suat xir 1y, d6 1a khi d6 man cang tang, DO giam
anh huong dén kha ning nitrat héa va khir nitrat
lam hiéu suit xtr Iy N giam.
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Qua trinh nitrat héa c6 thé dién ra ¢ ndng do
mudi 20.000 mgCl/l, véi ti I& nitrat hoa ti da 2
mgN/gVSS/h. Su tang nhanh nong d6 mudi sé G
ché qua trinh nitrat hoa. Kha ning nitrat hoa s&
giam tir 4 xudng 3 mgN/gVSS/h khi d6 mudi
tang tor 5 1én 30.000 mg/L. Ngoai ra, qua thi
nghiém véi sy sbc man 1én t6i 33.000 mgCl/1 da
cho thiy su phuc hdi nhanh chéng cua hé théng
sinh hoc hiéu khi [8]. Do vay, két qua thu duoc
tr nghién cau thyc nghiém trén mod hinh
SBMBMBR la twong déng véi nhitng nhan dinh
trude day khi danh gia anh hudéng cta do man 1én
su chuyén hoa nito.

M3 Mg
8g/l 359/l

A e

R¥

AN

\&/gg—n/m'*k

Chédg M1 duge Iy tir thi nghiém S2.1

e g

— & TKN vio (mgl) —o— TKN ra (mgll) —%—NO; ra (mg/l)

Qua hinh 5, ta thdy véi d6 man ting, ndng do
MLSS khong bién dong nhidu nhung ti 18
MLVSS/MLSS c6 giam nhe. Trong thi nghiém
M4, ti 18 ndy c6 sy phuc hdi trong thoi gian chay
10 ngay. Nhirng két qua thu dugc tuong dong véi
nghién ctru ctia Jang Duksoo (2012) [7].

Nhu vay, sau 32 ngay van hanh thi nghiém
khao sat sy anh hudng d6 man, ta thay rang hi¢u
suat xir Iy COD va TN giam theo chidu ting ciia
d6 man. M6 hinh ciing cho thdy kha niang phuc
hoi khi bi tc ché caa d6 man kha nhanh, sy bién
dong sinh khéi ciing khong nhiéu, tuy ti ¢
MLVSS/MLSS c6 giam nhe theo chiéu ting do
man.
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Hinh 5. Nong d6 NOz', NOg", MLVSS, MLSS va ti s6 MLSS/MLSS theo timg d6 man.

3.2.2. Néng do FA (Free ammonia — Ammonia ty
do), FNA (Free nitrous acid — Axit nitric tw do)
C6 nhiéu yéu t6 anh huong dén hiéu suat xu
ly COD va tong nito, bao gdm ndng do sinh khdi,
thoi gian luu bun SRT, thoi gian luu nudée HRT,
pH, dang co chat,... Tuy nhién, yéu t6 chinh anh
huong dén sy chuyén hoa nito chinh 14 ti 18 C/N,
né)ng d6 FA, FNA. Qua nghién ctru thyc nghiém
trén mo hinh SBMBMBR cho thdy & diéu kién
thi nghiém ndng d6 FA cao 1a nguyén nhan truc
tiép anh hudng toi sy chuyén héa nito. Bén canh
d6 con co sy tac dong cua néng dd crom, sét,

sunphit, sunphat. Sy chuyén héa ciia N-NHs*
trong tirng mé phu thudc vao sy bién thién nong
d6 FA, FNA dugc thé hién tai hinh 6. Kha ning
chuyén hoa N-NH,* ting vao cubi mé xt 1y, diéu
nay 1a do ndng d6 FA giam vao cudi me, tao didu
kién cho vi khuin AOBs hoat dong. Theo
A.C.Anthonisen (1976) [6] nong d6 FA khoang
10 = 150 mg/L s& gy uc ché vi khuin
Nitrosonomonads va 0,1 + 1,0 mg/L ddi véi vi
khuan Nitrobacters. Nong d6 FNA gan nhu
khong anh huong téi sy chuyén hoa nay bai nong
d6 qua thép.
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—=—HNH, —%—FNA —o—FA

Hinh 6. Nong d6 FA, FNA va higu suat chuyén

Ch h(ia NH4 . _
trén hinh 7. Mang loc dugc rira ngugc va ngam

hoa chat & ngay thir 96. Sau 96 ngay hoat dong,
dong thim qua mang giam tr 16 xudng

4. KET LUAN

Két qua nghién ciru xir 1y nuéc thai thudc da
trén mé6 hinh SBMBMBR (Sequencing Batch
Moving Bed Membrane Bioreactor) da xac dinh:
Hiéu suat xu 1y COD dat 89,2 + 0,6 dén 95,9 +
0,3 % Vi tai trong hitu co thay d6i 0,564 + 0,019
dén 1,207 + 0,039 kgCOD/m?3/ngay. Hiéu suat xu
ly COD cao nhit tai tai trong 0,72 + 0,02
kgCOD/m3/ngay va ti s6 F/IM 0,15. Twong tng,
tai trong nito dao dong 0,103 + 0,044 dén 0,268 +
0,012 kgTN/m¥/ngay, hiéu suit xir 1y tong nito
dat 30,0 + 4,9 dén 65,9 + 13,3 %. Ché d6 van
hanh thich hop duoc dé xuit bao gom: lam day,

Hinh 7. Chi s6 Flux & cac thi nghiém
0Olit/m#h. Déng thoi, khi d6 man tang thi chi s6
Flux ciing giam manh. Didu nay di dugc dé cap
trong nghién ctru ctia cia Jang Duksoo (2012)

[71.

thiéu khi (2h), hiéu khi (6h), thiéu khi (6h), hiéu
khi (2h), ling va rat nude. Trong d6, thoi gian
lwu nude 1a 22h.

Trong thoi gian nghién ctu, hi€u qua bam
dinh cia vi sinh vat 1én gia thé gin nhu khong
dang ké. V&i ndng MLSS trong toan thi nghiém
6.808 + 226 mg/L cac két qua phan tich cho thdy
sinh khdi it bién dong. Khi d6 mén ting tir 3.500
1én 8.000 mgCl/1 thi hiéu suit xir Iy COD va
tong nito giam. Tuy nhién su chuyén héa nito
duogc cai thién va sy phuc hdi sinh khéi voi bién
dong cua tai trong kha nhanh.
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Stuydy on sequencing batch moving
bed membrane bioreactor technology
(SBMBMBR) for the removal of organic

and total
wastewater

e Tran Van Linh
e Nguyen Van Phuoc
e Nguyen Thi Thanh Phuong

nitrogen in

tannery

Institute for Environment and Resources, VNU —-HCM

ABSTRACT

The SBMBMBR technology (sequencing
batch moving bed membrane bioreactor), a
combiantion of membrane filtration MF
process in activated sludge with sequencing
batch (SBR) moving bed using Anox
Kaldnes K2 (MBBR), has been studied for
the removal of organic and total nitrogen in
tannery wastewater. After 170 days,
reasearch results showed that the COD
removal efficiency was ranged from 89,2+0,6
to 95,9+0,3% when the organic loading rate
changed from 0,564+0,019 to 1.207+99
kgCOD/m3/day. The total nitrogen removal
efficiency reached 30,0+4,9 to 65,9+13,3.
The highest COD removal efficiency was

0,72+0,02 kgCOD/m3/day. The lowest
nitrogen removal efficiency was 10,815,4%
at 0,327+0,020 kgTN/m3/day of nitrogen
loading rate.

During the research, the adhensional
tension of microorganism was insignificant.
The biomass remained unchanged with
6.808+226 mg/L of Mixed liquor suspended
solids (MLSS). When the salinity went up
from 3.500 to 8.000 mgCl/l, the COD and
nitrogen removal efficiency decreased.
However, the conversion of nitrogen was
improved and the recovery of biomass
following the changed loading rate was quite
fast.

Keywords: membrane, sequencing batch reactor, moving bed, tannery wastewater
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