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ROLES OF SULFATE - REDUCING BACTERIA IN ORGANIC
MATTER DECOMPOSITION AND ACETIC ACID FORMATION
BY THE ANAEROBIC FLUIDIZED BED TREATMENT

Ot =Zpg*« HF HEE™ K& B—*
Saburo Matsui Shinji Ide Yuichi Otaki

ABSTRACT: Experiments were conducted with an anaerobic fluidized bed to
clarify the roles of sulfate-reducing bacteria in organic substance de-
composition and acetic acid formation. The fluidized bed was operated in
the conditions of the hydraulic retention time 11 £#1.0 min., the bed ex-
pansion ratio 1.10 * 0.04, the microorganism density 11.8 ~ 22.6 gVSS/1,
temperature 22.0 * 1.2 °C and pH 7.05 = 0.45.

Sulfate-reducing bacteria utilized lactate, formate, propionate and
ethanol as electron donor. The stoichiometric reactions involved are re-
spectively formulated as follows. 2 CH3CHOHCOO + SO + Hp0 =+ 2 CH3C00
+ H,S + 1/2 H,0 + 3/2 H,CO3 + 3/2 OH + 1/2 HCO3 , 4HCOO + 4 H,0 + SOZ~
+ 1/2 Hp003 > HpS + 5/2 Hp0 + 3/2 OH + 9/2 HCO3 , 4/3 CH3CH,CO0 + 8/3
Hy0 + 1/2 HpCO3 + SO0Z > 4/3 CH3C00 + 4/3 CO, + HpS + 5/2 H,0 + 1/2
HCO3 + 3/2 OB  , 2 CH3CH,0H + SO£ -+ 2 CH3C00 + HyS + 2 Hy0

The bacteria, however, did not utilize acetic acid, n- and Zso-butyr-
ates, and #n- and iSo-valerates. Glucose and skim milk were indirectly
utilized by the bacteria after conversion of those substrates into vari-
ous intermediates by coexisting other anaerobic bacteria in the bed. Sul-
fate-reducing reaction was considered to be unfavourable for the anaerobic
process. Since propionate was found to Be easily converted to acetic acid
by sulfur-reducing bacteria, the positive utilization of sulfur-reducing
bacteria may improve the acid formation process in terms of avoiding the
build up of propionate which is found to be difficult for methane bacteria
to use.

KEYWORDS; fluidized bed, sulfur-reducing bacteria, propionate, acetate,

lactate

*  SRAK¥FEDZTH¥H Kanazawa Univ. Dept. of Construction & Environmental

Eng. *x HIRKZERERTYMEF Kanazawa Univ. Graduate School of Engineering
2-40-20 Kodatsuno,Kanazawa City, Japan,920

—156—



1. @Eoic

JLAE, FEMEYERE L TEKLESESHOMENEBARRKLON TV S, BAOHAETIRIKZE
ROTHRSHEREOFR AT » T& o, BERBAERORKG S HBERLL ICHEERCEFEEZRCH L,
ABRICE T, RPREBOLBEIEERY AR ER AL A, ERBAERICESOERFL SO R
BEOBFHR O, CREREERCEV T, RBEBTESERCEGHLTHEHEEL DN, WK

HETEIG SO E2RRETSEARETIETFLEERER-TEY,
BT, £AROHED 2R T-> TVAT EBHLNTVE, LL
BfEMET2ME (BEFHRGE) OFEPETLAYRTH 5.

FZREELTO S0 DEA & EBIT,

CODBEBTEERLIVELD A VF %
L DRBEYALoHITE, B

FrB AR L BT MBERTORELEL 5L &, CORBYWAPETHSKE L CHEBREETHEICH

WHNTWBED D,

ZLTHWONTETESEBEOBRBYEIENT 200, &5 VIZRBRERTRIE

L 2BEBTHEHEDENIC L > T, FRERICEY 2PHEREBYOBES EORKEDLDION LD S

ESEE L - TL %,
2. WREEEIc oKD

BBIEETICET 3 IEEAEDOHEFEII Desulfovibrio desulfuricans  HWTITHORIZSDTH D,
D.desulfuricansicf L CREBNBEIMEHET T, UTIRRTII CEBEENICY, ABRENIOE

BETE3EBMONTVS,
a. MEHEKEBEERIEE T

KEZEDOHFLE T TD. desulfuricans GIRDKIGRICRY, ST EFEFWICEPPILETT S LBTE S,

4H, + so¥

b. HHEXENRRIERT
D. desulfuricans 3 3B,

i<, ABOBILELTRQRAKE I CEBbh>TW 3,

H,8 + 2 OH + 2 Hp Q vovveereaonsiounainnaniin,

®

BRI EOBMERYMERTFRSERE LTHATECENTES, #

Thermometer
2 CH; CHOHCOO + 803~ —> 2 CHyCOO + 2 CO,+ H, 8 + x]_mmm o
- 80
D OH e 2)
Storage Tank 60
Fluidized
P b D desulturicansic B E3RETH 505, RHFEOE Bed 40
FHEEEEMTE 2RBEETHICE VTS, B URIGRN , AT 5 0
= 0

OIS bDEZEZOND, LHL, HBEETHIBICL -
AHE

TREABXBENCL2ABTERV DLHD, T/,
TFHEREBEVDEIMELBILL - THATH S,

3. EBREEBBIUEBRSEM
HBEBOBMEL Fig -1 IR, HBEKN S 23 EE
100 cm, AHEScnd 7 7 ) VEHERIAK LD TETHD,
WHOEE S8 LB IKE Y o T5, HMER
FELTE, ERNMEREEM (Yot v ERER BE
P=2328/w) AV, HMEBEARTERKN 0.4mL,
No.0.85mmDEFIC &k » CTEZ /o (A% 0.42m, HEHEHK
1.58, ¥ 0.65mm),

HE ENOBEYOMNER, £RTATKLES LY
BHIEEHRAE B O TIT- 7, £, ERUMIIR. 20
HRBLBEAET T ARICEUML TS EEL 5N X+ 4

—157—

Thermostat Pump

fluidized bed.

Fig. 1. Experimental apparatous of an anaerobic

TABLE 1. Experimental conditions

Item

Values

Hydraulic Retention Time

11.14 1.0 min.

Flow Rate

109 + 10 ml/min.

Initial Height of Bed

56.4+ 2.5 cm

Expanded Height of Bed

62.0+ 2.7 cm

Bed Expansion Rate

1.10+ 0.04

Velocity

5.67+ 0.054 cm/min.

Microorganism Density
V8Ss

11.8 - 22.6 g/1

Temperature

22.1+ 1.2%

PH

7.05 + 0.45
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TABLE 2. Results of preliminary experiment on availability
of fatty acids and ethanol by sulfate-reducing bacteria.
Substrate Input Output Sulfate
5 strate Reduction
Substrate SOZ—C()nC.Suhbtrdtév SOZ-conc.C" COON rate
cone. 4 lconc. 4 colle.
Acetic 357.778/ 172, 9M6/ 1 l3aq g8/ 76 qme/1 | o me/1 ) 5 %
"acia
Lactic 359.3 + 77.2 73.6 12.8 143.9 83.4
acid 122.1 ++ |82.6 16.6 39.5 59.5 52.2
Ethanol 293.3 78.5 0o 1.8 136.5 7.7
65.2 76.2 0 37.8 53.4 50.4
Formic
. +++
acid 82.4 76.2 (o] 57.6 7.4 24.4
Propicnic 284.2 75.3 p25.9 13.5 61.5 82.1
acid
n-Butyric 216.3 75.1 [o] 66.5 29.5 11.5
acid 50.0 79.4 o 75.3 19.0 5.2 !
iso-Butyric 314.4 76.4 0 72.9 27.1 4.6
acid
n-Valeric 311.1 77.2 V] 70.3 11.8 8.9
acid
iso-Valeric 300.1 76.2 ] 74.0 7.4 2.9
acid
I

+ Upper line indicated the result under sufficient substrate conc..

++ Lower line

+++ This data

hacteria. But

indicated the result under subsirate conc. limited.

showed less availabilty of formic acid by sulfate-reducing

it was proved that formic acid was fully utilized hy the

bacteria in the following experiment. ln this experiment,high conc. of

formic acid was not detected by the capillary type isotachophoretic

analyzer{ Shimazu IP-IB;.
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Fig. 2. Relation between input formate conc. and
output 503_ conc.
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