Vol.30,No.3

530 B 3 1 S s : 22
& B B Mar. » 2000

ENVIRONMENTAL SCIENCE

Y

Z B3 B £ I - PR o B R B M B 5

e, XU, EV T, AL R

(R R 2R 24 B, v et -5 VR IR AT 78 [ K T 0 9200 55, /KA B8 5 /K ISR 18 S B0 B LRI 7 b, T 210093)
FEE: A X HIR H3 JE TR (SRB) P2 FR TR CABD T F ¢ 18 ( MPB 1A 2 25 6 R A1E , 51 FH 5 4 DR 48 5 IR R S 3 Wk e 25, DA TRE AR A
ZEERAHUEA(COD 6 000 mge L"), FEAIE] COD/SO;~ 43 AR I T IR A i Z Ak 5 et 198 30348 i L A LA 22 B A R e
BRSOV 50, LA R R G R AL W R i R R e A I L &5 SR AW, Sl (s el LA E S03~ 38 )5, IR con/so;™ FRAIK™
A e e VEAIIRIVE U055  SRB AB A1 MPB B BF AL T R UF W A ACSPIRZS . ZWE/S05~ M 0 $2TH 2 2 J5 R eI b B AL 3 W 2 4
H,COD/ISOE™ M 12+ 6 Fl 4 W) SO I JRF A5 7.7% 8.1% 14.1% 3L 700 84.7% 87.6% - 82.5%, COD 2 KR F th
83.3%~ 76.5% 69.6%HEE N 92.8%~ 93.5%~ 89.7% > CH,/COD [ 225.7. 204.6+ 178.6 mLeg ' $& 5 % 278.5. 253.7. 236.1
mLeg™ ' RRLE 10 5 RK R S SEERIE 30% ~ 55% TR G AL YR BE 4 KT 27.8+ 38.4+ 52.4 mgo L', A 55 Hu 4
T H, S AUTEIEAE AR IE1 5 0 oK 20 A% D R B B P T AIG, SO 388 JR 38 B s [ S A A (5 A% ) Ay Y IR 6 v 78 3 I
JiK, COD 2 BR A BEALC.

KB BURR ERIE TR 7 IR T 7 OBE T s S s B IR s Rl

PESES X703 XEIRIRTE: A XEHS:0250-3301(2009)03-0924-06

Effect of Ethanol on Sulfate Reduction and Methanogenesis
WANG Qi LIU Bos» YAN Dong-dong, LI Song, CHEN Ze-zhi

(Engineering Center of Water Treatment and Environment Remediation, Ministry of Education, National Key Laboratory of Pollution Control and
Resource Reuses School of the Environment; Nanjing University, Nanjing 210093, China)

Abstract: Base on the different niche characteristics of sulfate-reducing bacteria (SRB), acidogenic bacteria ( AB) and methane-producing
bacteria (MPB), this experiment used two-stage anaerobic treatment and circular gas stripping. Sucrose and ethanol were used as organic
substrate (COD = 6 000 mg*L™' ). The effect of ethanol concentration on sulfate reduction, COD removal and methanogenesis, the effect of
sulfide stripping and the best recycle ratio were investigated respectively at different COD/SO; ™~ ratios. The results indicate that the addition of
ethanol promotes SO;~ reduction, reduces inhibition of competition resulted from COD/SO;” decreasing, and makes SRB, AB and MPB in
good synergetic metabolism. The efficiency of the system was improved obviously after ethanol/SO;~ ratio enhanced from 0 to 2. When the
ratios of COD/SO;~ were 12, 6 and 45 SO;™ reduction efficiencies increased from 7.7% > 8.1%> 14.1% to 84.7%> 87.6%> 82.5%
COD removal efficiencies increased from 83.3%, 76.5%, 69.6% to 92.8%, 93.5%, 89.7% and CH,/COD increased from 225.7,
204.6, 178.6 mLeg™" to 278.5, 253.7, 236.1 mL*g™', respectively. Dilution at a recycle ratio of 10 and stripping 30%-55% sulfide
controlled sulfide concentrations less than 27.8, 38.4, 52.4 mg*L™", which inhibited effectively the toxicity of H,S. But higher recycle ratio
(r=20) made substrate gradient too little and SO;~ reduction efficiency reduced, while lower recycle ratio ( r = 5) made sludge bed shrunken
and COD removal efficiency reduced.

Key words: sulfate-reducing bacteria (SRB); acidogenic bacteria ( AB); methane-producing bacteria (MPB); ethanol: cooperation; stripping
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Fig.1 Schematic diagram of the experimental setup
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Table 1~ Components of synthetic wastewater

D% WIE /mge L || B> WL Ipge ™!
CODCERE + £ 6000 | FeCl;*4H,0 500
NH, Cl 120 || CoCl,*6H,0 200
(NH,),CO; 360 || MnCl,*4H,0 50
KH, PO, 120 || ZnCl, 50
NaHCO, 1800 | NiCl,*6H,0 100
CaCl, 60 | CuCl,*2H,0 30
MgCl, *6H, 0 120 | EDTA 100
S0z~ 500 ~ 1 500 || H;BO; 5
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Table 2 Operational parameters applied to the system

t/d SOF ™ /mg* ™! L% /mgeL~! r
1~70 500 0,100, 300, 500, 700,900, 1 100 10
71 ~ 110 500 500, 1 100 5,20

111 ~ 160 1 000 0,500, 1 000> 1 500,2 000 10
161 ~ 200 1 000 1 500,2 000 5,20
201 ~ 250 1500 0, 1 500,2 00052 5003 000 10
251 ~270 1 500 3 000 5,20
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Fig.2  Sulfate reduction efficiencies

& 2 30 &
100
C
u A
§_ 80 R
o 60 et Wit
3] +
& 40 #
8 20} *u
ER
0 [
| 1 1 1 1
0 0.5 1.0 15 20 2.5
Z.E/80,%

B3 ZEE/SO; X SO~ EREMEM

Fig.3 Effect of ethanol/SO3~ ratio on sulfate reduction
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of the first stage anaerobic reactor
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Fig.5 Biogas production and CH;/COD of the first stage anaerobic reactor
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Table 3 Effect of the recycle ratios

803~ L SOF~ JRE /% COD %P2/ %
/mg*L~"  /mg°L~! 5 10 20 5 10 20

500 500 45.8 40.3 28.1 81.0 88.5  90.1

500 1100 89.5 8.7 69.9 80.3 92.8  93.0
1 000 1500 77.5 72.6 60.1 78.1 90.1  91.7
1 000 2000 90.4 87.6 73.4 83.9 93.5 91.2
1 500 3000 8.8 8.6 71.9 81.2 89.7 929
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