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TOM TAT

Nudc thai 8 nhidm sulfate/sulfide gay anh huéng nguy hai dén hé sinh thai, con ngudi va sinh vt séng.
Phuong phap sinh hoc xir Iy sulfate/sulfide 6 nhidm trong nudc thai ¢6 thé duoc thuc hién bing viéc st dung vi
khuan khir sulfate dé khir sulfate thanh sulfide, sau d6 dung vi khuan oxy héa sulfide dé oxy héa sulfide thanh
Iuu huynh nguyén té (S°). Tuy nhién, vi vi khuin oxy héa sulfide la vi khuén tw dudng nén qua trinh oxy héa
sulfide chi ¢ thé dién ra khi nitrate dwoc bé sung 1am chit nhan dién tir. Do trong nuéc thai 6 nhidm
sulfate/sulfide thuong thiéu chat nhan dién tir dé oxy hoa sulfide nén xur 1y dong thoi sulfate va sulfide bang
phuong phap nay 1a khong thuc hién duoc, sulfide tao ra sé tich tu trong hé théng xu ly. Vi vay, t& bao nhién
lieu vi sinh (microbial fuel cells-MFCs) duoc xem la phuong phap ddy trién vong dé loai sulfate/sulfide trong
nudéc thai. Trong nghién ciru nay, MFCs da dugc thiét 1ap & quy md phong thi nghiém dya vao hoat dong cua
chang vi khuan khu sulfate Desulfovibrio sp. Két qua cho thay, tir ngay thir 5 dén ngay thu 14, hiéu qua loai
sulfate va sulfide 1an luot 1 74 - 82% (78 + 2,5%) va 80,8 - 89,1% (~ 85,6 + 3,1%). Dién &p va cong suit dong
dién dat dugc 120,02 V va 7,2 - 7,8 mW/m2 Diéu ndy minh ching hiéu qua loai sulfate/sulfide va tao dién
ning trong hé théng xir ly tich hop khir sulfate bang vi khuan khir sulfate va oxy héa sulfide bing MFCs.

Tir khoa: Logi sulfate, logi sulfide, tao dién ning, té bao nhién ligu vi sinh vt (MFC), vi khugn khe sulfate

MO PAU

Nudc thai 6 nhiém sulfate/sulfide tir qué trinh
khai thac mo, san xuat dwdng, con, bot ngot, bot
gidy, cao su, biodiesel va ché bién thyc pham... tac
dong tiéu cuc dén moi trudng va sicc khoe cua con
nguoi (Silva et al., 2012). Sulfide wc ché hé thdng
enzyme cytochrome oxidase lam thiéu hut oxy trong
té bao cuia nguoi va sinh vat song. Hé thong enzyme
cytochrome oxidase hoat dong nhu chat lien két
trong qua trinh ho hap, van chuyén proton (H*) dén
02 tao thanh H,0. Trao dbi chét ky khi trong nuéc 6
nhiém sulfide dan téi viéc tich liiy lactic acid lam
mét can bang acid-base khién hé than kinh va cac mo
tim cua ngudi va dong vat c6 thé bi tén thwong do
gian doan trao doi chat oxy hoa, tir d6 dan dén tir

vong do ngimg hd hap. Bén canh do, sulfide co thé
kich tng da, mit, mang nhay va duwong ho hip gay
t6n thuong phdi sau 72 gio tiép xtc. Sulfide con la
chat gay an mon kim loai, dac biét trén cac cong
trinh trén bién do nong do sulfate trong nudc bién
cao tao diéu kién cho vi khuan khir sulfate (KSF)
khtr sulfate thanh sulfide (Tang et al., 2009). Vi vy,
viéc loai bo sulfate/sulfide tir cac ngudn nudc thai dé
cap o trén la van d& mang tinh cip thiét hién nay.

Hién c6 nhiéu phuong phap hoa hoc va héa ly
dugc ap dung dé xir Iy nuée thai 6 nhiém sulfide nhu
phuong phap loai sulfide bang tac nhan oxy héa héa
hoc (Clo, KMnOs va H;0), phuong phap loai
sulfide bang mudi kim loai (Moradian et al., 2021).
Tuy nhién, nhuoc diém cia cac phuong phap nay 1a
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gia thanh xir 1y cao do tiéu ton nhiéu nang lwong,
hoa chat, dong thoi tao ra lwgng bun thai héa hoc l1on
gay 6 nhiém tha cap cho méi truong.

So véi cac phuong phap hod hoc va hoa ly,
phuong phap oxy hoa sulfide boi vi khuan oxy héa
sulfide (sulfide oxidizing bacteria-SOB) trong diéu
kién ky khi c6 gia thanh phiu hgp hon. Tuy nhién, vi
vi khuan oxy hoéa sulfide 1a vi khuan ty dudng nén
qua trinh oxy hoa sulfide chi c6 thé dién ra khi
nitrate duoc bo sung 1am chit nhan dién tir. Do trong
nudc thai & nhiém sulfate/sulfide thuong khong co
nitrate nén xir ly sulfate/sulfide bang phuong phap
nay 1a khong thuc hién dwoc. Hon nia, viéc bd sung
nitrate 1am ting gia thanh xur ly va gay 6 nhiém tha
cip cho méi trudng (Zhang et al., 2008). Viéc tim
kiém céac cong nghé mai vira xtr 1y duge nude thai 6
nhiém sulfate/sulfide vira giam gia thanh va khong
gay 6 nhiém tha cdp téi méi truong nhu phuong
phap té bao nhién liéu vi sinh vat (microbial fuel
cells-MFCs) dang thu hat nghién ctru cta cic nha
khoa hoc trén thé gi¢i. Phuong phap nay vira tao
dugc dién nang vira c¢d kha nang xu ly nudc thai
(Sun et al., 2010; Moradian et al., 2021).

Sulfide c6 thé dugc loai bo khi duoc oxy héa
thanh S° bang MFCs thong qua cac hoat dong dién
hoa tai dién cuc anode. Trong qué trinh nay, sulfide
vira dong vai tro nhu chat nhuong dién tir () vira 1a
chét trao ddi e trung gian noi sinh; anode déng vai
trdo nhu chit nhan e”. Do d6, khong can bé sung chat
nhan dién tir (NO3’) tir ngoai vao nhu qua trinh oxy
héa sulfide dudi xic tac cua vi khuian oxy hoéa
sulfide.

Nghién ctu nay danh gia kha nang loai
sulfate/sulfide dong thoi tao dién ning trong hé
théng xu ly tich hop gitta md hinh khir sulfate
(sulfate-reducing bioreactor-SRR) va mo hinh dién
hoa oxy hoa sulfide (sulfide-oxidizing based MFC-
SOFC). Qua trinh xur ly sulfate/sulfide dya trén hai
qua trinh: (1) khir sulfate thanh sulfide bang vi khuan
khur sulfate (KSF) trong SRR va (2) oxy hoa sulfide
thanh luu huynh nguyén t6 (S°) trong SOFC.

VAT LIEU VA PHUONG PHAP
Vit lidu

Chung vi khuan KSF Desulfovibrio sp. sir dung
trong nghién ciu nay duogc phan lap tir giéng khai
thac dau, mo Bach Ho, Viing Tau. Chung dugc phan
lap va bao quan tai phong Vi sinh vat dau mo, Vién
cdng nghé sinh hoc, Vién Han Iam Khoa hoc va
Cdng nghé Viét Nam.
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Thanh phan méi truong dac hiéu cho vi khuan
KSF (DSMz 63) (g/l): KH2PO4 0,5; NH4CI 1,0;
Na,SO;, 1,0; CaCl,.2H,0 0,1; MgS0..7H,0 2,0; cao
nim men 0,5; Na-DL-lactate 2,0; FeSO,7H.0 0,5;
Na-thioglycolate 0,1; pH 7.

Thanh phan nuéc thai nhan tao (g/l): K,HPO,
0,5; NH4CI 1,0; Na,SO. 1,075; MgSQO4.7H,0 0,06;
Lactate-Na 1,5; pH 7,0.

Nudi cdy lam giau vi khuan khir sulfate

Chung vi khuan KSF Desulfovibrio sp. duoc
nudi cay lam giau Ky khi theo phuong phap Hungate
cai tién (Miller and Wolin, 1974) trén méi truong
dic hieu DSMZ 63. Mot ml mau nudc & cac nong do
pha lodng khac nhau dwoc bd sung vao éng Hungate
ky khi chira 9 ml méi truong DSMZ 63 (mdi nong
d6 lap lai 3 1an). Vi khuan KSF dugc nudi cy tir 7
dén 9 ngay & 30°C. S6 luong vi khuan KSF dugc xéac
dinh bang phuong phép pha lodng tGi han cua theo
Man (1983) thong qua két taa FeS mau den dugc tao
bai phan ung giira sulfide do vi khuan KSF tao ra va
Fe?* trong méi trudong nudi cdy (Man, 1983).

Thiét 1ap hé théng xir ly tich hop giira md hinh
khir sulfate (SRR) va mé hinh dién hoa oxy hoa
sulfide (SOFC)

Cdu tgo ciia hg thong xik ly

Hé théng xir Iy nudc thai & nhidm sulfate/sulfide
quy mdé phong thi nghiém véi dong chay lién tuc
dugc tich hop dua trén 2 module: (1) Module khir
sulfate (sulfate-reducing bioreactor-SRR) hoat dong
theo nguyén ly dong chay nguoc ky khi két hop véi
(2) Module oxy hoa sulfide MFC (sulfide-oxidizing
based MFC-SOFC) gom dién cuc anode, cathode va
mang trao d6i proton (PEM).

Ché tgo SOFC

SOFC sir dung trong nghién ciru nay dugc thiét
ké va ché tao dudi su gitip d& cua phong An mon va
Bao vé vat liéu, Vién Khoa hoc Vit liéu, Vién Han
lam KH&CN Viét Nam. Khung SOFC duoc ché tao
béng vat lieu nhua polyacrylic gém hai khoang
anode va cathode, mdi khoang c6 thé tich lam viéc la
100 ml. Vat liéu vai carbon (1071 HBC - USA) dugc
sit dung 1am dién cuc anode cO dién tich lam viéc
khoang 5 cm? Mang trao doi H* Nafion 117
(DuPont) dugc sir dung lam dién cuc cathode. Dung
dich dién ly ¢ cathode duoc sir dung trong nghién
cau nay la dung dich ferricyanide. Oxy hoa tan dugc
cap vao bé cathode qua bo khuéch tan két néi véi
may suc khi.
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Nguyén ly hoat déng ciia hé thang xi Iy

Xt Iy nuwéc thai 6 nhiém sulfate/sulfide trong
nghién ctru nay duoc tién hanh théng qua hai qué
trinh. Tai module khir sulfate (SRR), vi khuin KSF
oxy hoa hop chét hitu co (lactate-Na), khir sulfate
(SO4%) thanh sulfide (H2S, HS", %) va ddng thoi tao
proton (H*) va electron (¢) trong d6, lactate-Na la
chat nhuong dién tir, SO42 I chat nhan dién tir. Tai
module oxy héa sulfide (SOFC), sulfide sinh ra tir
SRR tiép tuc dugc oxy hoa thanh Iuu huynh nguyén
t6 (S°), trong do, sulfide 1a chat nhuong dién tir, dién
cuc anode la chat nhan dién tir. Tai ddy, cac e s&
duoc truyén qua mach dién ngoai dén cathode dé tao
dong dién. H* ¢ anode s& duoc khuyéch tan toi
cathode qua mang trao d6i (PEM). Sau cling, cac e’
va H* két hop véi oxy hoa tan ¢ cathode dé tao thanh
nudce. Nhu vay, trong SOFC, sulfide vira dong vai tro
nhu chét truyén dién tir trung gian noi sinh vira la
chat nhuong dién tir cho qua trinh oxy hoa sulfide va
tao dién nang.

Hoat ddng caa hé théng xir ly
Hoar dong ciia SRR

Nghién cau loai sulfate tir nugc thai 6 nhiém
bang vi khuan KSF duoc thyc hién trong mé hinh ky
khi SRR véi thé tich 1am viéc 1a 250 ml. Ban dau,
SRR dugc bd sung vi khuin KSF da duoc 1am giau
(1x108 MPN/ml) véi ty 1& 5% (v/v) va nudi cdy tinh
8 ngay trong nudc thai nhan tao nhim lam ting mat
d6 vi khuan KSF trudce khi nudc thai duge bd sung
lién tuc. Suc khi N, trong 30 phut sau khi bé sung vi
khuan KSF dé dam bao diéu kién ky khi cho SRR.
Sau 8 ngay nudi céy tinh, khi 99% lwong sulfate ban
dau dugc khu, nuge thai bat dau duoc bom lién tuc
bang bom nhu dong theo nguyén ly dong chay ngugc
ky khi voi thoi gian Iuu nuéc (hydraulic retention
time-HRT) 12 48 gi& dén khi ham lwong sulfate dugc
khtr va ham lugng sulfide tao ra trong SRR én dinh.
Ty 1é lactate/SO4> trong nudc thii nhan tao la 2,
duoc lya chon qua thi nghiém nghién ciru anh huéng
clia nguon carbon/SO4* duoc tién hanh truée dé (s6
lieu cu thé khong dé cap trong bai nay). Ham luong
sulfate trong mau nudc dau ra cia SRR dugc Xac
dinh hang ngay.

Hogt dgng ciza SOFC

Dé danh gia hiéu qua xir ly sulfide va tao dién
nang trong SOFC, dung dich chua ion sulfide tu
dong dau ra cia SRR dugce bom lién tuc vao khoang

anode ciia SOFC béng bom nhu dong véi HRT 24
gio. Thur nghiém duoc tién hanh trong 14 ngay &

nhigt d phong (25 - 30°C). Méau nudc dau ra va dau
vao cia SOFC dugc Iay hang ngay de xac dinh ham
lugng sulfide. Dién &p va cong Sut dong dién cua
SOFC dugc do hang gio bang volt va ampe ké.
Ferricyanide dugc s dung nhu dung dich dién ly ¢
cathode va duogc thay méi hang tuan (Na;HPO,
32,33 g/l: NaH,PO, 17,77 g/l; KsFe(CN)s 16,46 g/l:
pH 6,9). Ferricyanide thuong duoc lya chon su dung
lam dung dich dién ly do c6 thé thay thé oxy lam
chat nhan dién tir & cathode giup ting cong suat dong
dién do qua thé thap.

Céac phwong phap phén tich

Ham lugng sulfide dugc xac dinh hang ngay
ngay sau khi ldy mau bang phuong phép so mau dua
trén két taa CuS bing méy quang phd (APHA,
2005).

Ham lugng sulfate dugc xac dinh hang ngay
bang phuong phap do d6 duc dwa vao két tua BaSO,
bang méy quang phd (APHA, 2005).

Cong suat dong dién (P, mW/m?) cia SOFC
dugc tinh theo gio thong qua dién ap (U, volt (V) va
cuong d6 dong dién (I, Ampe (A) tao ra tir SOFC
duoc do bang volt ké va ampe ké.

KET QUA VA THAO LUAN
Kha niing khir sulfate ciia SRR

Hiéu qua khu sulfate cia SRR thong qua ham
lwong sulfate dugc khir voi ty 1é lactate/SO4 trong
nuéce thai 14 2 dwoc thé hién ¢ Hinh 1. Sau 8 ngay
nudi cdy tinh, ham luong sulfate & dong dau ra chi
con 15 mg/l véi hiéu qua khr sulfate 1a 98% ddng
thoi 196 mg/l sulfide duoc tao ra & dong dau ra cua
SRR. Dé hiéu qua khtr sulfate & SRR 6n dinh, SRR
va SOFC cung dwgc van hanh vai dong chay lién
tuc. Nudc thai nhan tao dugc bom biang bom nhu
dong theo nguyén ly dong chay ngugc ky khi vao
SRR voi HRT la 48 gio trong 14 ngay. Khoang
anode cua SOFC dugc bom day dong dau ra cua
SRR (chira ham lugng sulfide 12 196 mg/l) bing bom
nhu dong sau d6 tiép tuc dugc van hanh véi HRT 24
gio trong 14 ngay. Két qua cho thdy, ham lugng
sulfate & dong dau ra tang dan tir 15 mg/l (Oh) Ién
123 mg/l sau 4 ngay hoat dong vai dong chay lién
tyc. Tir ngay tha 5 dén ngay tha 14, ham lugng
sulfate con lai & SRR tuong ddi 6n dinh dao dong &
bién d¢ hep tir 135 dén 194 mg/I (ham lugng sulfate
trung binh 1a 166 £ 19 mg/l) twong duong voi hi¢u
qua loai sulfate tir 74 dén 82% (~ hiéu qua loai
sulfate trung binh 1a 78 £ 2,5%) (Hinh 1).
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Hinh 1. Ham lwgng sulfate dwoc khir trong SRR trong 14
ngay thd nghiém.

Kha ning leai sulfide cia SOFC

Kha nang loai sulfide dugc danh gia thong qua
ham lugng sulfide dau vao va dau ra cua SOFC.
Dong dau ra caa SRR duge bom diy vao khoang
anode cua SOFC biang méay bom nhu dong, sau dé
van hanh véi dong chay lién tuc (HRT 24 gio). Dung
dich dién ly ferricyanide dwgc dién day khoang
cathode nhu dung dich dién ly. Oxy hoa tan dugc
cap vao khoang cathode qua bo khuéch tan két ndi
véi may suc khi.

Két qua (Hinh 2) cho thiy, sau 4 ngay van hanh
véi dong chay lién tuc, ham lwong sulfide ¢ dong
dau vao cia SOFC giam dan tir 196 mg/l tai thoi
diém bat dau hoat dong (0 gid) véi dong chay lién
tuc xudng 193 mg/l & ngay tht nhit va 154 mg/l &
ngay thir tu. Ham luong sulfide ¢ dong dau ra cua
SOFC ciing giam manh tir 63,5 mg/l & ngay thir nhat
xudng chi con 34,3 mg/l sau 4 ngay. Tir ngay thir 5
dén ngay thu 14, ham lugng sulfide ¢ dong dau vao
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Hinh 3. Hiéu qua loai sulfide (%) cta SOFC trong 14 ngay
thlr nghiém.
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Hinh 2. Ham lwong sulfide dau vao va dau ra ctia SOFC trong
14 ngay tht nghiém.

ciia SOFC twong ddi on dinh dao dong ¢ bién do
hep 141 - 154 mg/l (~ 147 + 5,14 mg/1), twong duong
ham luong sulfide & dong dau ra dao dong tir 16,3
dén 27,2 mg/l (~ 20,4 + 3,96 mg/I).

Hiéu qua loai sulfide cia SOFC dugc xac dinh
dua trén ty 1& % cua ham luong sulfide dau ra/ham
luong sulfide dau vao trong SOFC. Hiéu qua loai
sulfide cao nhét dat 89,1% sau 12 ngay va thap nhat 1a
67,1% sau 1 ngay (Hinh 3). Két qua cho thay, hiéu
qua loai sulfide nhanh chong tang tir 67,1% sau 1
ngay lén 77,7% sau 4 ngay thir nghiém. Hiéu qua loai
sulfide bat dau tang tir ngay thir 4 va dao dong on dinh
V6i bién d6 hep (80,8 - 89,1%) tir ngay thu 5 dén ngay
thir 14 va dat cao nhat vao ngay thir 12 (89,1%). Hiéu
qua loai sulfide ban dau thap & 3 ngay dau cé thé 1a do
sulfide tich tu nhiéu trong khoang anode ma chua
duoc oxy hoa thanh luu huynh nguyén t (S°). Hiéu
qué loai sulfide trong SOFC ting dan tir 1 - 4 ngay
tang twong d6i cao va 6n dinh tir ngay 5 dén ngay thi
14 dat 80,8 - 89,1% (~ 85,6 + 3,1%).
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Hinh 4. Céng suét dong dién dwoc tao ra trong SOFC
trong 14 ngay thr nghiém.
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Kha niing tao dién ning cia SOFC

Pé tao duge dién nang trong hé théng MFC, can
bé sung vao khoang anode ciia MFC chit truyén dién
tir trung gian, 1a chét co thé van chuyén dién tir tir té
bao vi sinh vat téi anode. Trudc déy, do phai bo sung
céc chét truyén dién tir trung gian ngoai sinh dugc
t6ng hop tir céc hop chat héa hoc 6 gia thanh cao va
gdy doéc vai nguoi va vi sinh vat (VSV) nén cong
nghé nay khé dugc tng dung rong rai ¢ quy moé lon.
Chinh vi véy, viéc nghién ctu tim kiém cac chat
truyén dién tu trung gian noi sinh dwoc tao ra tir vi
sinh vat nham giai quyét van dé néu trén 1a can thiét.
Céc chét trung gian noi sinh do vi sinh vat tao ra
gian tiép van chuyén e trong té bao VSV qua mang
ngodi tGi anode (vi du: sulfide, mangan, sit,
pyocyanin, quinon...). Trong nghién cuu nay, sulfide
duogc tao ra tir qué trinh khtr sulfate boi vi khuan
KSF & SRR dong vai trd quan trong nhu chét trung
gian nai sinh.

Sau 4 ngay hoat dong véi dong chay lién tuc,
sulfide trong SOFC nhanh chong dugc oxy hoda
thanh S°, ddng thoi e va H* duoc tao ra trong qué
trinh trao doi chat cua vi khuan KSF ciing duoc
chuyén tsi anode cua SOFC. Tai day, cac e S&
truyén qua mach dién ngoai dén cathode, tao dong
dién. H* dugc khuyéch tan téi cathode qua mang trao
d6i proton (PEM). Tiép dén, cac e va H* két hop voi
oxy hoa tan & cathode dé tao thanh nudc. Két qua
(Hinh 4) cho thdy, dién ning duoc tao ra tir qué trinh
oxy héa sulfide & SOFC trong sudt 14 ngay thir
nghiém. Tir lGc bat dau thir nghiém dén gio tha 24,
cong suat dong dién (P) 1a 7,8 dén 9,6 mW/m2. Tur
24 gio tro di, cong suat dong dién twong dbi on dinh,
dao dong tir 7.2 dén 7,8 mW/ m2 Coéng suit dong
dién ban dau cao c6 thé 1a do ham lugng sulfide ban
dau tich tu & khoang anode chura dwoc oxy hoa thanh
luu huynh nguyén té. Sau 24 gio, cong suit dong
dién tuong ddi 6n dinh dao dong quanh gié tri tir 7,2
— 7,8 mW/m2 cho dén khi két thac thi nghiém. Mic
du, nghién ctru ndy chua duoc téi vu nghiém ngat dé
nang cao hiéu qua loai sulfate/sulfide va kha nang
tao dién ning trong SOFC, nhung cac két qua thu
dugc cho thay, viéc tich hgp SRR va SOFC dem lai
hiéu qua loai sulfate/sulfide twong ddi cao, day 1a
muc tiéu chinh can dat. Cac yéu té nhu hoat dong
cia vi khuin KSF, ham lugng sulfide nhu chat
truyén dién tir trung gian & anode, oxy dugc cung
cip bang suc khi qua dung dich dién ly ¢ cathode...
c6 thé dong vai trd anh huéng dén hiéu qua tao dién
nang cua SOFC (Tarig et al., 2021).

Mic du, nghién ctu nay chua dugc tdi wu

nghiém ngat dé nang cao hiéu qua tao dién ning
trong SOFC nhung két qua cho thdy hi¢u qua loai
sulfide 1a twong ddi cao, day 1a muc tiéu chinh can
dat. V6i ham luong sulfide ban dau 12 196 mg/l, hiéu
qua loai sulfide trong nghién ctu nay dat 80,8 -
89,1% (~ 85,6 + 3,1%) sau 5 dén 14 ngay hoat dong
vGi dong chay lién tuc (HRT 24). Liu va cong su
(2015) da thong bao 49,7 va 70% cua ham lugng
sulfide dau vao lan luot 14 150 va 60 mg/l duoc loai
bo va cong suat dong dién dat duoc la 1,2 mW/m?2
trong MFC hoat dong vé6i dong chay lién tuc (Liu et
al., 2015).

KET LUAN

Trong nghién ctu nay, hé thong xu ly tich hop
module SRR va module SOFC khéng nhiing xu ly
hiéu qua nudc thai 6 nhiém sulfate/sulfide ma con
sinh dién nang gidp giam thiéu chi phi so véi céc
phuong phap xtr ly truyén théng. Két qua cho thdy,
voi ty 1é lactate/SO4% trong nuéc thai nhan tao la 2,
hiéu qua loai sulfate trong SRR bét ddu 6n dinh tir
ngay thir 5 dén ngay tha 14 véi hiéu qua dat duoc
tuong ddi cao tir 74 dén 82% (~78 + 2,5%). SOFC
tao dién ap 0,02 V va cong suat tuong ddi 6n dinh
sau 24 gio tr 7,2 dén 7,8 mW/m?2, dong thoi loai
sulfide v6i hiéu qua tuong dbi cao va én dinh dat
80,8 - 89,1% (~ 85,6 + 3,1%) tir ngay thur 5 dén khi
két thac thi nghiém. So véi cac phuong phap xur ly
truyén théng, MFCs dwoc xem la cdng nghé sach, an
toan va than thién v4i moi truong.

Loi cam on: Cong trinh nday duwoc thuc hién voi sy
hé tror vé kinh phi cia Quy Phét trién Khoa hoc va
cong nghé Quac gia (NAFOSTED), mé s6 nhiém vu
106.04-2017.314.
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SULFATE/SULFIDE REMOVAL FROM WASTEWATER BY LAB-SCALE MICROBIAL
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SUMMARY

Sulfate/sulfide-containing wastewater is a widespread environmental contaminant resulting from human
activities. These pollutants have negative impact on natural ecosystems and human beings. Biological
sulfate/sulfide removal can be achieved by reducing sulfate to sulfide with sulfate-reducing bacteria and then
oxidizing sulfide to elemental sulfur (S°) with sulfide oxidizing bacteria. In sulfate/sulfide contaminant
wastewater lacking electron acceptor for sulfide oxidization, excess sulfide will be produced and accumulated
in the treatment system. Therefore, microbial fuel cells (MFCs) have been shown to be a promising technique
for the removal of sulfate/sulfide pollutants in wastewater. In this study, a lab-scale MFCs has been developed
based on the activity of sulfate-reducing bacterium Desulfovibrio. sp. The results showed that sulfate and
sulfide removal efficiencies of 74 - 82% (78 + 2,5%) and 80.8 - 89.1% (~85,6 + 3,1%) were achieved,
respectively, from the 5™ day to the 14 day of operation. The voltage of 0.02V and power density of 7.2 to 7.8
mW/m? was obtained. In this study, sulfide oxidizing-based MFC integrated with sulfate-reducing bioreactor,
representing the feasibility of simultaneous sulfate/sulfide pollutants removal and electricity generation in
MFCs. This provides a promising treatment system to scale up for its actual applications in sulfate/sulfide

removal.

Keywords: sulfate removal, sulfide removal, microbial fuel cell (MFCs), sulfate-reducing bacteria, electricity

generation
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