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For mation of an Acetic-acid Type Microbial Metabolism Pathway and Its Sability

During the Course of Sulfate-reduction

WAN G Ai-jie, REN Nanqg ,DU Dazhong,XU Xiao-wen ,WU Li-hong
(School of Municipa & Environmenta Engieering, Harbin Ingtitute of Technology ,Harbin 150090 , China E-mail : wg05782003 @
163. com)

Abgract :Continuousflow experiment was conducted in an acidogenic sulfate-reduci ng reactor supplied with molasses as ©le carbon re-
urce and sulfate sodium as eectron acceptor. The compostion of Volatilefat acid(V FA) in termind liquid products, the distribution
of acetic acid, the existance of microbia populations and the interspecific relationship between sulfate-reducing bacteris (SRB) and
acidogenic bacteria (AB) were invegtigated in different experimenta stages when sulfate remova rate and gas production maintained
at ardativdy stable status. The experimenta results showed that an acetic-acid type microbid metabolism pathway wasformed based
on the fact that the proportion of acetic acid in termind liquid products was as high as 50 % to 82 %. It wasd explained the formar
tionof acetic-acid type microbial metabolism pathway was resulted from acetic acid accumulation in the termina liquid products,
which was subjected to the bio-chain cooperation relationship between populationsof SRB and AB , and the incomplete-oxidation of or-
ganic substance in acidogenic-phase reactor of two-phase anaerobic treatment process. It was d presented that the formation of
acetic-acid type microbia metabolism pathway depended on the capability of acetic-acid utilized- SRB (ASRB) population competing a
gaing 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 two-phase anaerobic treatment process, and has dgnificant efect on the sulfate
removd rate of the whole treatment system and its running stability.

Key wor ds:sulfate-reduction ; acetic-acid type microbia metabolism pathway ; sulfate-reducing bacteris (SRB) ; wastewater biological
treatment
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Table1l The operationd conditions of acidogenic sulfate-reducing reactor E 10 é
5 é :
cob/  cob/  SO3/  Ndkg- R . %=l I in
SOi" mg:-L"! mgl! (mhd)-? BEBLLS. 0 BRBRELS. 0 BEBRELA. 2 BRBREL2. 0
5.0 3000 600 1.0 14.4
COD/ 03~ 3.0 3000 1000 4.0 6.0 2
COoD/ SO‘% 4.2 4200 1000 4.0 6.0 Fg.2 Theproductsof various VFA at each stage
COD/ 03" 2.0 4200 2100 10.0 4.8 29
1.2 SRB
SRB SY/ CcoD 312{
T0532/93, — AcoD/ASO? 19 ,
( ). srRB
[8] '
Fostgate ’ o ACOD/ASO2”  0.67 1.0 . |
Hungate . .
9 A COD/ A S03 0. 68

[9].

1.26( 3).
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Table 2 Comparion of end-products distribution between acidogenic sulfate-reducing reactor and a typica acidogenic one
VFA /mmol-L"*
2 COD/ S0 (VEA)
I % | %
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. Oh.
3 COoD A COD/ A SOf
Table3 The COD renova rate and the change of A COD/ A SO in microbid aceticacid type metabolism
/mg-L 1! | % COoD 0%
Mg — A COD/ A SO3 - *
COD SO; Hy 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 %11, 3 COoD ,
28% 40 %, COD ,
10% 20%, COD 2 : p-SRB
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) 4 SRB
3 (o], , ,SRB
(AB) H, 3 2
(VFA, . Hz Ha SRB
(HSRB) VFA 3 S S S
(FSRB) ,
(p-SRB) 4 SRB
(|' SRB) ( b- SRB) Table 4 Sulfate-reductions supplied with V FA as sle carbon resurce
o
VFA (HPA) Ac
/K]l -1
Hz , CHsCOO™ +S03" —2HCO; + HS - 47
(ASRB) , Hz HSRB 2CH3;CH,COO™ + 1.580;" - 1.5HS™ + .
E AB | 0.5H* +2HCO; +2CH3CO0" '
LT gl
ik CH3CH,CH,COO~ + 1.5303" — CH3COO0" 84.0
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Fig.3 Bio-chanin acidogenic sulfate-reducing reactor
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Table5 Enumeration of the different microbid populationsin different experiment stage
SRB [ -m -t | %
I-SRB p-SRB HSRB b- SRB 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 0.05%0.01 0.04%0.01
2.0 7.7x10¥® 3.5x10® 4.3x102 9.5x10" 3.7x10YM 58.5+1.4 20.5+1.02 0.1+0.05 0.1+0.01
4 1 1
HSRB HPA. ( I-SRB p-SRB b-SRB )
HSRB H, , AB )
, . HPA ,
: (syn-
trop Hobacter wolinii) H, AB SRB ,SRB AB
CO;, : ( ) :
CH3CH,COOH + 2H,O - 2CH3COOH + 3H, + CO» , ,
AGY =+ 76.1kJ/ mol :
( )
: . HPA :
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Anaerobic Digegion [ A]. Ffth Internationd symposum on
! 5 19 Anaerobic Digestion ( Poster Pgpers) , Bologna, Itdy: 1988,
(9x10°°) ). HsRB 833 837.
, [2] ResM A M. Sufate Reduction in Acidogenic Phase Anaerobic
HPA Digestion[A]. Proc. Int. Conf. on Water and Wastewater , Mi-
VFA crobid , Cam, USA, 1988,58: 1 7.
' ' [ 3] Sarner E. The ANTRIC Filter-A Nove Processfor Sulphur Re-
15; mova and Recovery [ A]. Ffth Internationd Symposum on
) . | @AB mSsRB OHPA % :;:erc;t;(zz Digegtion (Poster Pspers) , Bologna, Itay: 1988,
2 % \ '
-E 16 éw Z§ [4] Geo Yan. Anaerobic Digegtion of High Strength Wastewaters
< 15T V% %§ %\ containing High Levesof sulfate[D]. England:Univ. of New-
. N
S u ¢§ é\ ¢§ castle upon Tyne, 1989.
S /\ /\ /§ [5] , : [31.
0N A A -
® /\ /\ /\ ,1996 12 (3) : 69 72.
B %\ AN 7 § 6 P
. /\I AN N [6] : [P].
1 / \ /\ /\ CN98240801. 3,1998-09-21
10 é§ é§ %§ [7] SY/ T0532-92;> | |
BE2. 0  BREIH3. 0 BRBIHA. 2 o S
4 [8] PostgateJ R. The sufate reducing Bacteria[ M]. UK: Canr
Fg.4 The quantity distribution of populations (o] bridge University Press, 1984S.RB
2.4
[D]. ,2000.
) [10] @ohen A. Aneerohic dgegtion of gucose with separated add produc-

tion and methaneformation[J]. Wat. Res. , 1979, 13: 571 580.



