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Effect of Organic Acids Stress on Biohydrogen
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Abstract: The major organic acids produced in the fermentative hydrogen production by mixed cultures
were acetic acid, propionic acid, lactate acid and butyric acid, etc. which had negative effect on hydrogen
production. The acid tolerance of mixed cultures was improved by the metabolites stress and the sludge ac-
tivities under different stresses were investigated through the dehydrogenase activity (DHA) determination
in the work. The results showed that certain metabolite stress could increase the hydrogen production and the
metabolite yield, especially when acetic acid and butyric acid were used for stress. Importantly, the cumula-
tive hydrogen quantity nearly doubled compared with the control. Interestingly, the acetic acid production

enhanced extensively regardless of the stress method of all groups.
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Fig. 1 The machanism of organic acid transmembrane
transport
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Table 1 The acid and hydrogen production from glucose in anaerobes

TERR T AU FRIS A
The reactions The oretical hydrogen yield
CeH 1,06 + 4H,0 + 2NAD' — > 2CH,COO™ + 2HCO; + 2NADH + 2H, + 6H" L=
C¢H;,06 + 2NADH —> 2CH;CH,COO™ + 2H,0 + 2NAD" 0
C¢H,04 + 2H,0 ——> CH;CH,CH,COO™ + 2HCO; + 2H, + 3H* 2
C¢H 204 + 2H,0 + 2NADH —> 2CH;CH,0H + 2HCO;5™ + 2NAD" + 2H, 2
C¢H,0¢ —> 2CH;CHOHCOO™ + 2H" 0
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Table 2 Nutrient composition
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Constituents Concentration (mg/L)
NH,4C1 5000
NaHCO; 40000
NaH,PO,-2H,0O 5000
K,HPO,:3H,0 5000
FeSO47H,0O 15000
MgCl,-6H,0 85
MnSO,-H,O 80
NiCl,'6H,0 4
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Fig. 2 The variation of dehydrogenase activity during
fermentation
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Fig.3 The variation of dehydrogenase activity under different degrees of organic acid stress
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Fig. 4 The results of butyric acid stress
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Fig. 5 The results of acetic acid stress
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