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Formation of an Acetic-acid Type Microbial Metabolism Pathway and Its Stability

During the Course of Sulfate reduction

WANG Arjie, REN Namrqi,DU Dazhong ,XU Xiao- wen, WU Li-hong
(School of Municipal & Environmental Engieering , Harbin Institute of Technology ,Harbin 150090 , China E- mail : waj05782003 @
163 .com)

Abstract :Continuous-flow experiment was conducted in an acidogenic sulfate- reducing reactor supplied with molasses as sole carbon re-
source and sulfate sodium as electron acceptor. The composition of Volatile fat acid( VFA) in terminal liquid products , the distribution
of acetic acid, the existance of microbial populations and the interspecific relationship bet ween sulfate- reducing bacteris (SRB) and
acidogenic bacteria ( AB) were investigated in different experimental stages when sulfate re moval rate and gas production maintained
at a relatively stable status . The experimental results showed that an acetic-acid type microbial metabolism pathway was formed based
on the fact that the proportion of acetic acid in terminal liquid products was as high as 50 % to 82 % . It was also explained the forma-
tion of acetic-acid type microbial metabolism pathway was resulted from acetic acid accumulation in the terminal liquid products,
which was subjected to the bio chain cooperation relationship bet ween populations of SRB and AB, and the incomplete- oxidation of or-
ganic substance in acidogenic phase reactor of two phase anaerobic treatment process. It was also presented that the formation of
acetic-acid type microbial metabolism pathway depended on the capability of acetic-acid utilized SRB ( ASRB) population competing a-
gainst other populations and its ability of acetic acid consumption. Furthermore , this kind of metabolism pathway could offer suitable
carbon resource for methane producing reactor in the twor phase anaerobic treat ment process , and has significant effect on the sulfate
re moval rate of the whole treat ment system and its running stability .
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Fig.l ~ Apparatus and process of acidogenic sulfate- reducing reactor é
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Table 1 ~ The operational conditions of acidogenic sulfate- reducing reactor %
3
CcoD/ con/ SO/ N/ kg*
HRT/h
SO;- mg'L'1 mg* L~ ! (m’+d) !
5.0 3000 600 1.0 14.4
COD/SO%’ 3.0 3000 1000 4.0 6.0 2
COD/SO;" 4.2 s 1000 4.0 6.0 Fig.2 The products of various VFA at each stage
COD/SO;" 2.0 4200 2100 10.0 4.8
2.2
1.2 SRB
SRB SY/ COD Soi_
T0532/93 , — ACOD/ ASOE 191 ,
( )I71 SRB
[8]
Postgate : ‘ ACOD/ 4SGE° 0.67~1.0 .
Hungate 91 B
, ACOD/ 4SO} 0.68 ~
[9].
1.26( 3) .
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Table 2 Comparison of end products distribution bet ween acidogenic sulfate- reducing reactor and a typical acidogenic one
VFA / 1-L-!
D COD/ SO2- (VFA) nmo
! % ! %
5.0 16.42 6.84 7.11 2.88 0.58 55.2~70.5 50.3~53.9
3.0 20.55 2.44 7.51 1.41 0.76 65.2~83.4 56.8~77.6
( ) 4.2 23.93 1.47 4.92 1.84 62.4~90.6 58.5~82.0
2.0 18.78 4.15 8.78 4.27 2.06 45.7 ~62.8 54.8 ~62.2
( ) 9.32 3.85 21.74 3.55 3.44 20.4~41.5 18.2~25.5
1) 2 , pH=6.0~6.2,COD 15kg/( m**d) ,HRT =6.0h.
3 COD ACODI 4SQ;~
Table 3 The COD re moval rate and the change of ACOD/ 4S 0}" in microbial acetic-acid type metabolis m
/ mgeL™! !/ % CcoD SO;
£ ; 4COD/ 4803 - )
COD SO;° H, H,S / % / %
1 3012 950 1.18 2.25 95.6 32.5 87.5
2 4255 1080 1.26 1.95 96.2 28.5 88.5
3 4520 1450 1.15 2.04 95.5 33.2 90.2
4 4630 1552 1.02 1.75 93.4 38.3 91.5
5 4250 2050 0.72 1.85 96. 8 28.7 82.5
6 4155 2100 0.68 1.81 97.3 28.0 81.0
, COD 10 % ~ AB .SRB HPA
20 %0, 3 COD ,
28 % ~ 40 %, COD s
10 % ~ 20 %, CoD 2 : Qp SRB .
SRB FSRB b SRB ASRB; @
2.3 ASRB
2.3.1 2.3.2
> 4 SRB
3 o1, , ,SRB
( AB) JH, 3 i 5
b
( VFA, . ). H, H, SRB
( HSRB) , VFA 3 - - -
(FSRB) ,
(pSRB) . 4 SRB
(1' S RB) ( b S RB) Table 4 Sulfate- reductions supplied with VFA as sole carbon resource
pp
o
,VFA (HPA) 46
/kJ* mol "'
H,, CH,COO™ +S0}" »2HCO; + HS" - 47
( ASRB) , Hy HSRB s 2CH,;CH,COO0" + 1.5S0}" — 1.5HS™ + 08, 8
{AB | 0.5H™ +2HCO; +2CH;CO0" o
1o -
ke CH;CH,CH,COO" +1.5S0;" -~ CH;C00" $4.0
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Fig .3

Bio-chain in acidogenic sulfate- reducing reactor
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VFA, o7, »SRB > ASRB. VFA
ASRB pSRB
3 SRB SRB b-SRB,
5
R :FSRB > pSRB > 2.3.3 HSRB HPA
5 SRB
Table 5 Enumeration of the different microbial populations in different experiment stage
SRB / + mL"! / %
I-SRB 7 SRB HSRB -rSRB ASRB
3.0 4.1x10"  2.8x10"  3.3x10"  2.7x10"  7.4x10"  64.7%3.1 20.2%1.31  0.06£0.01  0.03 £0.05
4.2 8.9x10"  2.1x10"  1.7x10"  6.5x10 1.4x10" 72.2%2.3 14.4%0.25  0.052%0.01  0.04 £0.01
2.0 7.7x10"  3.5x10"  4.3x10"”  9.5x10"  3.7x10"  58.5%1.4 20.541.02  0.1%0.05 0.1 %+0.01
4 E 2
HSRB HPA. ( FSRB.prSRB bSRB )
HSRB H, , AB . >
R . HPA s
5 ( Syn'
trop Hobacter wolinii) JH, AB  SRB,SRB AB
CO, : ( . . ) s
CH;CH,COOH + 2H,0 -» 2CH;COOH + 3H, + CO, R s
AGY = +76.1kJ/ mol ,
( )
> . HPA
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