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TOM TAT

Nghién ctru nay danh gia hiéu qua xu ly cac thanh phan & nhidm c6 trong nudc thai thuoe da co do man
cao ung dung hé théng xi Iy sinh hoc ky khi vach ngin két hop mang (Anaerobic Baffled Membrane
Bioreacctor - ABMBR). Hé théng ABMBR duoc van hanh trong 60 ngay lién tuc vai tai trong hiru co
(OLR) la 3 kg COD/m3.ngay. Hiéu suét xir Iy COD trung binh dat dwoc & tai trong nay 1a 89%, va hiéu
qua hon so véi cong nghé ky khi vach ngén thong thuong khac trong xi 1y nuéc thudc da. Ngoai ra,
hiéu qua xir Iy TKN va NHz*-N lan luot dat 21 + 6% va 28 + 7% va 37 + 7% va 7 + 4% trong hé thong
ABR va ABMBR. Tuy nhién, sulfate cé hiéu qua loai bo khéng cao & ca hai hé thdng, cu thé 1an luot 1a
16% va 57% & ABR va ABMBR. Két qua cho thdy mang loc trong ABMBR khong nhitng déng vai trd
giit lai hau hét c4c can lo ling ma con loai bé duoc ca thanh phan & nhiém hitu co hoa tan tir dau ra bé
ky khi, cai thién dang ké chat lugng nudc dau ra.

Tir khéa: nuwéce thai nhiém man, sinh hoc mang ky khi, meéc thai thuge da
ABSTRACT

This study was conducted to investigate to treat the tannery wastewater with high salinity by Anaerobic
Baffled Membrane Bioreactor (ABMBR). The ABMBR system was operated continuously for 60 days
with an organic loading rate (OLR) of 3 kg COD/m3.day. The average COD removal efficiency
achieved at this OLR was 89%, more effective than other Anaerobic Baffled Reactor (ABR) in tannery
wastewater treatment. In addition, average removal efficiencies of TKN and NH4*-N in ABR and
ABMBR were 21 + 6% va 28 + 7% va 37 + 7% va 7 * 4%, respectively. were This result showed that
the membrane in ABMBR not only retains almost suspended solids but also removes dissolved organic
matters from the ABR effluent, which can significantly improve the quality of the treated effluent.

Keywords: anaerobic baffled membrane bioreactor, saline wastewater, tannery wastewater

1. Gioi thiéu crom va thudc da thuc vat. Hai quy trinh
Thudc da 13 nganh céng nghiép quan  ndy gan nhu giébng nhau nhung khac biét
trong ¢ cac nudc trén thé gidi, dac biét cac trong viéc st dung tac nhan thudc da.
nuéc dang phat trién nhu Viét Nam [1],  Thudc da thuc vat lam giam tinh linh hoat
[2]. Thuéc da bao gébm 2 loai: thuoc da  va do bén cua da, dong thoi kéo dai thoi
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gian san xuat. Do d6 hién nay, cac nudc
van uu tién dung phuong phap thudc da
crom do gi4 thanh thip va ty dong hoa
trong qua trinh san xuat. Tuy nhién, chi co
khoang 50 — 70% crom dwogc hap thu [3],
con lai thai ra moi truong gdy nhiéu anh
huong tiéu cuc dén suc khoe cia ngudi
dan, gay 6 nhidm ning toi moi truong. Dbi
v6i mdi san pham, quy trinh thudc da co
thé khac nhau, loai va luong chat thai dugc
thai ra trong quy trinh san xuét co thé khac
nhau [4], [5].

Pén nay, di c6 nhiéu nghién ciru vé
phuong phap xt ly loai nude thai nay, cu
thé 1a phuong phép keo tu tao bong duoc
tmg dung loai bé thanh phan kim loai
trong nudc thai, phuong phép sinh hoc
hiéu khi, ky khi dugc nghién ciru dé loai
b6 cac thanh phan co thé phan huy sinh
hoc. Tuy nhién, néng do cua cac kim loai
ning trong nudc thai co thé gay wc ché su
tang trudng cla vi sinh vét trong hé thong.
Bén canh do, cac hién tugng nhu soc tai,
bun tréi dé xdy ra khi van hanh cac hé
thong nay. Do d6, sy két hop hai cong
ngh¢ ky khi vach ngan va mang sinh hoc
s& giup giam lwong 16n chat 6 nhiém dong
thoi nang cao chat luong nuéc dau ra do
bé mang giir lai gan nhu hoan toan céc
chit ban con lai cua nude thai dau ra bé
ABR. Hé théng ABMBR di duoc tng
dung dé xu 1y nudc thai d6 thi va chin
nuoi nhung chua c6 nghién clru nao Ung
dung cong nghé nay dé xur 1y nudc thai
thudéc da. Do do, day sé la mot trong
nhitng nghién ctru dau tién khao sat, danh
gia hiéu suat xtr Iy nude thai thudc da bang
hé théng ABMBR.

Bang 1. Pac tinh nwéc thai thugc da

2. Vit li¢u va phwong phap

2.1. Md hinh thi nghigm

Hé thong ABMBR bao gom bé ky khi
vach ngin (ABR) ndi tiép véi bé mang
(MBR) (Hinh 1). B& ABR c6 thé tich hitu
ich 1a 13L va chiéu cao muc nudc 1a 0,2m.
Bé MBR c6 thé tich hiru ich va chiéu cao
muc nuéc lan luot 1a 15,75L va 0,35m.
Thoi gian luu nuéc cho thiét ké 1a 4,6 gio.
Bom hut mang duoc cai dit ¢ ché do 8
phlt chay va 2 phat nghi nham dam bao
hiéu suat loc va tudi tho ciia mang. Nudc
thai sau d6 lan luot di qua cac vach ngin
ctia bé tng voi cac giai doan cua qua trinh
ky khi va tu chay sang bé chtra mang.
Mang dong vai tro 1a bé loc thir cap, gilp
giit lai cac chat 6 nhidm con sot lai tir dau
ra bé ky khi va cai thién chat luong nuéc
sau xir ly.

Mang loc st dung trong nghién cuu la
mang soi rong, dugc lam tir vat lieu PVDF
véi kich thuéc 16 mang 12 0,1 pm, dién tich
ciia mang la 0,2 m? duge dat ngap nhing
chim trong bé MBR. Thong luong mang
duy tri ¢ 0,75 L/m2.gid. Nudc thai dugc
chua trong bé chira nudce thai va dugc bom
vao hé thong Ky khi vach ngin boi bom
dau vao.

2.2. Ddc tinh nwoc thdi

Nudc thai thuoc da dugc lay truc tiép
tir bé diéu hoa dang hoat dong binh thuong
tai Cong ty TNHH Thudc da Bang Tu Ky,
khu cong nghiép L& Minh Xuén, huyén
Binh Chanh, Thanh phé H6 Chi Minh.
Nudgc thai thugc da dac trung boi ham
luong COD, sulfate, rat giau nito, dac biét
1 nito hiru co va rat nghéo photpho, cu thé
duoc thé hién trong Bang 1 dudi day:

Thongsé | pH | TDS TSS VSS | COD | TKN | NH4*-N | TP | SO4*
Pon vi - mg/L | mg/L | mg/L | mg/L | mg/L mg/L mg/L | mg/L
Giatri | 8,1 | 14.600| 9.600 | 1.600 | 4.900 | 410 260 0,1 6
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2.3. Phwong phdp phdn tich

Céac phuong phap phan tich dugc tham
khao trong Standard Methods for
Examination of Wastewater. Nudc thai
phan tich dugc ldy vao lic 8 gio séng mai

ngay tai cac vi tri khac nhau trong hé
thong, bao gém: dau vao, cic ngin bé
ABR, bé MBR va dau ra cua hé théng dé
dam bao tinh déng nhat caa tinh chat
nudc thai.

1. Bé chira mieéc thai dau vao; 2. Bé Ky khi vdch ngan (ABR); 3. Bé phdn #ng chiza
mang MBR; 4. Bé chita nude dau ra; 5. Bom dau vao; 6. Tu dién hé théng; 7. Pong ho do
ap sudt; 8. Bom hit mang; 9. Van do luu hrong khi; 10. May thi khi;+V; tri 1dy mau

Hinh 1. M6 hinh hé théng Anaerobic Baffled Membrane Bioreactor (ABMBR)

3. Két qua va thao luan

3.1. Hiéu qua logi bé chdt hizu co ciia hé thong ABMBR

6000 100
® 20
5000 80
_, 4000 [
> 60
g. 3000 50 3
o) 0 3
© 2000 30 I
1000 20
10
0 0

ABMBR

BP4uvao BPiura BMBR e Hiéu suét

Hinh 2. Hiéu qua xu ly COD cua hé théng ABMBR
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Gia tri COD dau vao cua ca hai hé
thong ABR va ABMBR 6n dinh véi gia tri
trung binh lan luot 12 4,925 + 267 mg/L va
5,150 + 231 mg/L. Bdi véi hé théng ABR,
nong d6 COD dau ra dat mac 1,450 mg/L
vai hiéu suét 12 71%. Gia tri COD bé MBR
(dau ra bé ky khi) ¢ hé thbng ABMBR
cling dat gié tri twong duwong voi hé thdng
ABR 13 1,590 + 137 mg/L. Hiéu suit nay
chua cao nhung c6 thé xem la chap nhan
dugce d6i voi qua trinh ky khi xir ly chat
hitu co. Nong d6 TDS cao clng véi cac
thanh phan kim loai nang co trong nudc
thai thuoc da da phan nao anh huong dén
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qué trinh ky khi. C6 thé thiy ¢ Hinh 1, sy
cO mit cua qua trinh mang di 1am ndng do
COD giam di dang ké so véi khi khong
ding mang (ABR), cu thé, gi4 tri COD dau
ra dat 555 + 55 mg/L. Hiéu suét xt ly COD
trung binh cua toan bo hé théng ABMBR
kha cao va dat 89 + 1%. Khi so sanh vai
nghién ctu ung dung bé MBR dé xir ly
nudc thai thuéc da cua Chung va cong su
va Artiga va cong su voi hiéu suat xir ly
COD Ian lugt dat 87,6% va 86% [6], [7],
c6 thé thay su két hop cua cong nghé sinh
hoc ky khi va cdng ngh¢ sinh hoc mang da
mang lai két qua kha quan.
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Hinh 3. Hiéu qua xu 1y nito cta hé théng ABMBR

Hiéu qua xtr 1y nito d6i véi qué trinh
ky khi kha thap va qua trinh ky khi hau nhu
khong thé xt 1y dugc nito. Cu thé, ddi Véi
TKN, hiéu suat dat duoc & hé théng ABR
va ABMBR lan luot dat 21 + 6% va 28 +
7% va lan lugt 37 + 7% va 7 + 4% ddi véi
NHs*-N trong hé théng ABR va ABMBR.
Gia tri nito dau vao nhin chung khé cao
(459 + 101 mg/L) tré thanh mot tac nhén
gay tc ché cho qua trinh xir ly. Tuy nhién,
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cac gia tri TKN va NH4*-N cua dau vao,
trong bé MBR va déau ra tuong ddi 6n dinh
trong suét quéa trinh van hanh. Mit khac,
Gisi va cong su da st dung bé hiéu khi két
hop mang RO dé xir Iy nuéc thai thuoc da
va dat duoc hiéu suit xir Iy NHs™-N kha
cao, gan 96,1% [8]. Trong khi d6, Munz va
cong su thu duoc hiéu suat xir Iy NH4*-N
cao hon, 1én dén 97% khi tng dung bé
MBR dé xtr 1y nudc thai thude da [9].
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3.2. Hiéu qud logi be sulfate
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Hinh 4. Hiéu qua xu ly sulfate

Nong do sulfate khi di vao hé thdng
dao dong cé tinh chu ky trong khoang 8 —
770 mg/L cho ca hai hé théng ABR va
ABMBR. Nguyén nhan dugc cho la qué
trinh phan (ng cua sulfate véi cac thanh
phan trong nuéc thai, tao thanh Iop két tua
trang trén bé mat nuoc thai dau vao va mot
phan két taa bam dinh trén thanh bé, duong
6ng dan nudc. Trong khi d6, & hé théng
ABMBR, gi4 tri trung binh sulfate trong bé
MBR va dau ra gan nhu bang nhau véi gia
tri trung binh lan luot 12 165 + 166 mg/L
va 188 + 185 mg/L. Céc ion sulfate cé kich
thudc nho hon 16 mang nén hau nhu khong
bi giir lai trén bé mat mang ma di ra ngoai
hé théng. Ngoai ra, sy hinh thanh két tua
sulfate kim loai la thanh phan trong lép
chat & nhidm bam trén bé mit mang va gay
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ra ban mang [10].

4. Két luan

Hé théng ABMBR dugc van hanh ¢ tai
trong 3 kg COD/m®.ngay c6 thé xir Iy hiéu
qua 6 nhiém hitu co, can lo ling, mét phan
nito va photpho. Viéc két hop mang vi loc
véi bé ki khi vach ngan gitp ting cudng
hiéu qua so vai qué trinh xu ly ki khi thong
thuong ddi véi nudc thai ¢6 ndng do man
cao nhu nudc thai thugc da. Tuy nhién véan
dé ban mang ciia hé théng con gay tro ngai
viéc tng dung cong nghé do d6 can dugc
tiép tuc nghién ciu tim kiém giai phap kiém
so4t ban mang cia hé théng ABMBR.
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