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Effect of Organic Carbon Resource on Specific Methanogenic Activity of Anaerobic Microorganism
LI Shun-yi et al (School of Chemical Engineering, Zhengzhou University, Zhengzhou, Henan 450002 )
Abstract

bic microorganism. [ Method] A series of sequence cultures were conducted to study the activity of anaerobic microorganism with organic acids

[ Objective] The aim of this research was to study the effect of organic carbon resource on specific methanogenic activity of anaero-

(formic acid, acetic acid, propionic acid, butyric acid) and glucose as substrates. SS, VSS, accumulative methane production and kinetics of
substrates degradation were measured in the anaerobic test (35 C). [ Result] The results showed that activity of anaerobic microorganism with
glucose was better than with organic acids; the order of substrates decompounded by anaerobic microorganism was methane (Glu) > acid
(Glu) > methane bacterium (butyric acid) > methane bacterium ( formic acid) > methane bacterium ( propionic acid). [ Conclusion] This re-

search will provide the theoretical references for producing methanogenic efficiently.
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Note: 1. Medium storage bottle; 2. Permanent current creep pump;
3. Reaction bottle; 4. Permanent temperature magnetic agita-
tor; 5. Electron contact glass-stem thermometer; 6. Waste wa-
ter bottle; 7. Gas absorption device.
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Table 1 The conditions of anaerobic culture
Gipe3 D HRT) //d
B gty OADERMEERD /4 g ppe e s fme
Carbon source H value HRT in different culture periods Reaction temperature Carbon source concentration
P 0~60d  60~90d 90~120d P
HiZWE(Glu) PR Acid production 4.5~5.0 15 10 6 35 1 000
7= B 5t Methane production 7.2 ~1.5 15 10 6 35 1 000
BHHEE(VFA) HBEE Formic acid 7.2~7.5 15 10 6 35 500
Z 8 Acetic acid 7.2~7.5 15 10 6 35 500
PABR Propionic acid 7.2~7.5 15 10 6 35 500
T BR Butyric acid 7.2~7.5 15 10 6 35 500
2 #R545%H R2 AEEFHPEMERTRITA
2.1 EFFEFTERESEDHTE F2 %Eﬁ%@ﬁ Table 2 Sludge conditions in different culture periods
A VBRIERMAEY A PERESRES KB Xfg 120 % Bk BREE /A SS VSS
. ) ARAV > 22 Cultivation ways Cultivation time mg/L mg/L
Fef SS 1 VSS AR V?S/SS E?PI fetiti. ?ﬁgﬁﬁﬁjj ’E I Formicacid 5 20090 4872 0.243
SREGESWIBS , HKNEFM, FUEE B 0T, 15 60 17990 4621  0.257
RFR, 20t 120 d FIEFE MR RIS FREHH B 120 14117 4320  0.306
W AEH G ER R, SS WA MEE AT VS, Fyy OB Acetic ad o oe oo
VSS HyEAHXT N, VSS/SS M fE R Wi K, Ui BA VS VB I #4 120 15 100 6915 0:458
AWrigag, 2] 120 d BREHBTRE. ] 5 16800 6574  0.391
PRAAF=FRBEd R SS P VSS W RBE i 5 d Fhigp Propenio oeid s v o
#AHY 120 d,SS A1 VSS B4 93% F183% 1T VSS/SS Lt gp Buryric acid 5 760 570 0.35
B3NN, M IEFERI M 0. 358 FH & BIIEF MM 0. 863, R 60 14210 5172  0.364
SR AR R4 PRSP R R L2 120 Pl 3E5 0.4
2d 120 d 538, VSS/SS RUME LIRS S FREM 141, 196 2 Do B > Do A% 0l
2508 ’ n141.1%, Acid produced 60 9300 3543  0.381
WRA B = IRIE IR0 41. 9% IR B S5 /m 35.0% . T by glucose 120 7120 3040 0.427
RRSESRIIN 29. 2% Z MR HEFEHEN 23. 4% K R 20.6% jﬁﬁftﬂa? . N 1000 2T 0%
2.2 RESRFAREAERR  SOSIRANAMET O " sam 260 0793
AP ER(PRE) MERER B T £RET R LR P 120 1120 967  0.863
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Fig. 2 The cumulatve yield of methane in the anaerobic cultures
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Table 3 The kinetics equation of substrate changes in the anaerobic

culture process

B .

Cultivation SV ShFIR k, R?
Time Kinetics equation

styles

ZER 5 y=-5.2549x + 480.36 5.2549 0.9667""°

Acetic 60 y=-8.5128x + 502.74 8.5128 0.9901""°

acid 120 y=-10.497 0x + 503.91 10.4970 0.9911""

751173 5 y=-1.7488x + 497.79 1.7488 0.9900""°

Propionic 60 y=-3.0536x + 487.71 3.0536 0.9904""

acid 120 y=-3.4277Tx + 469.91 3.4277 0.9714""

TR 5 y=—6.4378x + 474.23 6.4378 0.9884""

Butyric 60 y=-10.503 0x + 465.98 10.5030 0.9856""
acid 120 y=-16.699 Ox + 443.21 16.6990 0.9263""
RE-HR y=-14.7190x + 875.94 14.7190 0.9355""

Acid produced 60
by anaerobic 120

y=-25.042 0x + 900.03 25.0420 0.9590""
y=-33.7590x + 912.47 33.7590 0.9597""

REF=H5E 5 y=-16.741 0x + 980.57 16.7410 0.9958""
Methane 30 y=—24.406 Ox + 922.85 24.4060 0.9636""
produced 60 y=-33.6210x + 920.82 33.621 0 0.9543""

by anaerobic 120 y= —54.407 Ox + 968.84 54.4070 0.9879""°
Tz % * F5 0.01 iR BEL,
Note: * % means 0.0l significant correlation.
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