H61E 56 M
2010 4£ 6 A

b L % #H Vol. 61 No. 6
CIESC Journal June 2010

&%E%%&E%%C .

“
LEEl
=4

Ubssssosa=-

EHiRAAETA N R B~ SMEYEE
B SRR R0

o, BAR, RAESG, BEREF, Ko
C IR AL &, g B 4500525 7 op [ HUAF I A IR A Rl AE AT BFSEBE » db AT 100035)

KB AWHIE; WEAHI X, BIRBEIKST: KEE
hESES. TKI; X712 XHEkFRIRAG: A XEHS: 0438—1157 (2010) 06—1545—05

Effect of treatment methods for natural bacteria source on microbial
community and bio-hydrogen-producing potential
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Abstract; The pretreatment of bacteria source is one of the key factors affecting the efficiency of bio-
hydrogen production. Prior to inoculation, cow dung compost as the natural microbial consortium is treated
by following methods: (1) forced aeration combined adding sugar after infrared drying; (2) infrared
drying; (3) infrared drying combined forced aeration; and (4) water immersion. The effects of the
microbial community on bio-hydrogen production were investigated in a 20 L continuous stirred tank
reactor (CSTR) . The results showed that the maximum hydrogen production ability, hydrogen content
and the rate of hydrogen production was 387.6 ml H, « (g-sucrose) ', 55.5% and 0.5089 L H, » (L «
h) ! at fixed sucrose concentration of 10 g+ ™', operating pH of 5.040.1 and the pretreated bacteria
source by method (1), respectively. The contents of acetic acid and butyric acid were more than 75% of
VFAs in the terminal liquid phase by-product. Furthermore, the image analysis by PCR-DGGE technology
showed that there was district difference in the number of electrophoresis band and the strength. The
sample, of which the bacteria source was treated by method (1), exhibited two maximum illumination

bands, which implies that there exist two kinds of dominant microbial community.
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Table 1 Treatment fashion of bacteria source

Serial No. Treatment fashion of bacteria source
1 forced aeration combined adding sugar after infrared drying
2 infrared drying
3 infrared drying combined forced aeration
4 water immersion
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Fig. 1 Schematic diagram of fermentation

hydrogen production
1—feeding box; 2—metering pump;
3—fermentation tank; 4-—stirrer; 5—temperature controller;
6—outlet; 7—liquid blocking; 8 —wet gas flowmeter;

9—escape hole
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Table 2 Effects of different treatment fashion of bacteria source on performance of hydrogen production

Serial Lag time Maximum hydrogen Maximum hydrogen Hydrogen production potential
No. /h content/ % production rate/LL Hy « (L« h) ! /ml H, « (g sucrose) !

1 5 55.95 0. 5089 387.6

2 14 46.0 0.2157 164. 3

3 10 48. 6 0. 2814 214. 3

4 12 52.0 0.3309 251.4
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Fig. 2 PCR-DGGE fingerprint diagram of bacteria
source with different treatment fashion
1—treatment fashion 1; 2—treatment fashion 2;

3—treatment fashion 3; 4—treatment fashion 4
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Fig. 3 Variation curve of hydrogen production rate
and hydrogen content with culture time for
treated fashion 1 and control test
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