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Characteristics of Microbial Community in Biohydrogen Production from Alkali
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Abstract:In order to reveal the characteristics of microbial community in biohydrogen production from alkali pretreated sludge the
biohydrogen fermentation was conducted under acidic condition (pH 5) and alkali condition (pH 11) using alkali pretreated sludge
from three wastewater treatment plants with different process respectively. The results indicate that although the sludge from different
sources protein is main component in the soluble organic matter released from the three sludge samples by the alkali pretreatment and
carbohydrate is only 15% 46% of protein. A high hydrogen yield occurs at the condition of initial pH 11 a maximal hydrogen yield of
up to 31.9 mL/g while the hydrogen yield decreases and hydrogen consumption occurs at the condition of initial pH 5. The analysis
using PCR-DGGE technique based on 16S rDNA sequences with the universal primers (F338GC and R534) show that the microbial
community in the biohydrogen production process from various sludge structure is significant different and the microbial population
appear a phenomenon of turnover growth and decline and the amount of dominant microbial community present a increasing trend.
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Table 1 Characteristics of different sludge before and after the alkali pretreatment
Q F H
SAPS SAPS SAPS
pH 7.1 11.4 11.4 7.3 10. 8 10. 8 7.8 11.2 11.2
SCOD /mg*L " 107 3574 3574 88 3620 3620 94 3512 3512
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Table 2 Kinetic parameters of hydrogen production
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23.0 2.29 26. 86 2.5 0.43 9. 86
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and during the stable stage of hydrogen fermentation
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Table 3 Dice coefficients comparing the similarities of DGGE fingerprints
1 2 3 4 5 6 7 8 9
1 100.0 36. 1 12.2 46. 1 32.6 10.9 39.1 25.6 7.0
2 100. 0 32.7 47.3 37.7 15.8 34.1 44. 1 24. 1
3 100. 0 17.9 54.1 17.0 34.9 26.0 34.0
4 100. 0 32.9 23.8 47.3 49.5 25.3
5 100.0 26.5 37.7 38.0 28.9
6 100. 0 40.6 37.2 14.2
7 100.0 43.7 22.0
8 100.0 25.6
9 100.0
5
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4
5
pH ( 2) PCR
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Fig.5 DGGE analysis to the microbial community of hydrogen production from the supernate

of alkali pretreated sludge under alkali condition at various fermentation stage
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