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Effect of Carbon Source Concentrations on Microbial Hydrogen Production and Fe( Il ) Reduction

YOU Ping, JTA Rong, QTAO Sha-sha, QU Dong”

(College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China)

Abstract: Fermentative Fe( lll ) reducing microorganism as a facultative anaerobe can reduce Fe(Ill ) to Fe( Il ) by using the intermediates
of glucose metabolism as an electron donor. However, the effects of carbon source concentrations on microbial hydrogen production and
Fe(Ill ) reduction were unclear. A 30—d anaerobic pure incubation experiment with Fe( Ill ) reducing bacteria JX1-25 was conducted to in—
vestigate the effects of glucose concentrations on Fe( Il ) reduction, pH and hydrogen partial pressure. When glucose was the sole carbon
source, Fe (Il ) reduction rates by the strain JX1-25 were 6.81%, 12.47%, 56.69%, 97.71%, 96.86% and 99.77% for 0.25, 0.5, 2, 4, 8
mmol + ™" and 16 mmol - ™! glucose, respectively. The Fe( Il ) reduction potential (@) and maximum reduction rate (V) and hydrogen
pressure peak ( ppH,,., ) increased with increasing glucose concentrations. Electron consumption percentages of microbial Fe( Il ) reduction
and hydrogen production were respectively 2.02%~9.69% and 13.74%~19.45% at different concentrations of glucose. Glucose at 4 mmol +
L' was able to satisfy the demand of Fe( Il ) reduction. Canonical correspondence analysis( CCA ) indicated that there was to some extent
correlation between microbial Fe( Il ) reduction and hydrogen production, in which the strain JX1-25 used glucose as carbon source. The
peak of hydrogen partial pressure( ppH,,.) had an extremely significant positive correlation with @ and V., but a negative correlation with
the time to the maximum reduction rate( T},,,) and the minimum pH value of the incubation system(pH,y;, ).
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Figure 1 Changes of Fe( I ) concentrations during pure culture of

strain JX1-25 with different concentrations of glucose
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Figure 2 Changes of pH values during pure culture of strain JX1-
25 with different concentrations of glucose
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Table 1 Kinetic parameters of Fe( Il ) reduction during pure culture of strain JX1-25 with different concentrations of glucose

45 Treatment - Logistic ﬁtﬁ%‘ﬁ Logistic modjl parameters : Vodmgege e od F(;{(elgllu)(fjfii%
Gl 29.0+1.93d 13.7£5.51 0.332+0.069 0 0.976 2.39+0.331f 7.79+0.596f 6.81
G2 53.0+0.164¢ 63.0+£26.0 0.453+0.054 0 0.987 6.02+0.714e 9.04+0.230e 12.5
G3 241+29.0b 74.2+22.1 0.234+0.036 0 0.997 14.0+0.399d 18.4+1.52a 56.7
G4 416+11.8a 252+59.2 0.347+0.018 0 0.996 36.1+1.07¢ 15.9+0.197b 97.7
G5 412+5.72a 828+137 0.494+0.013 0 0.997 51.0+1.63b 13.6+0.058 Oc 96.9
G6 425+1.51a 1.04x10°+2.33x10°  0.774+0.024 0 0.999 82..2+2.29a 12.0£0.063 0d 99.8

T [FABR AT AN )/ NG B 22 5 3% (P<0.05 ).

Note: Means followed by different letters within a column indicate significant difference at P<0.05.
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Figure 3 Changes of hydrogen partial pressure during pure culture

of strain JX1-25 with different concentrations of glucose
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