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100 mL
130 mL 13.5ml/ Iz h 10.6 mI/ Iz h
103
1 Rhodopseudomona palustris
>
Table 1 Hydrogen photoproductivity and cell growth
™ of R. palustris in various organic substrates
under the standard conditions
Hydrogen donor Rate of H, production  ODggopm pH
20 mmol/L / ml L™% h! 120h 120h
Formate 4.9 0.963 8.54
Acetate 13.5 1.213 7.81
1 Propionate 4.4 0.686 7.76
Fig.1 The system configuration for hydrogen photoproduction Butyrate 10 0.872 7.0
1. Argon gas 2.Photobioreactor 3.CO, absorption container Pyruvate 2 1.182 7.0
Lactc 4.0 1.280 8.02
4. Hydrogen gas collector 5.H, volume measuring bottle actate
Malate 3.5 1.238 7.55
1.4 Citrate 1.7 0.859 7.48
Spectra Max 190 Succinate 4.4 1.293 8.06
660 Gluconate 8.8 0.580 6.43
nm
Glucose 7.5 0.948 4.46
1.5
GC9800 FID 2.2
2pl.
1.6 NH,*
NaOH 2 oD 0.2~0.3
PNH;-1 HM 72 h
Smin NH, * 30 h

36~96 h 96 h
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Fig.2  Dynamics of hydrogen production @
pH and cell growth m  of R. palustris
16 h pH 6.8 2.3
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Hydrogen Photoproduction from Acetate by Rhodopseudomonas palustris
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Abstract Based on the characteristics of metabolism of photosynietiebacteriasangsthemajor: kinds:of organie, compounds pros,
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duced in wastewater degradation eleven kinds of organic compounds were chosen for hydrogen photoproduction using Rhodop-
seudomonas palustris 7, strain. The maximal volumetric H, productivity was obtained using acetate as the sole carbon source and
electron donor. The kinetics of cell growth and H, liberation and the influences of several major limiting factors on photoevolu-
tion of H, were examined using acetate as carbon source. It was shown that hydrogen production was partially correlated with cell
growth. The medium composition of the preculture the preculture time and inoculation volume were confirmed to have big ef-
fects on hydrogen photoevolution. The time delay of H, production was evidently shortened using the inoculum of late exponential
growth phase or stationary phase using ammonium sulfate as nitrogen source or with the inoculum of middle exponential growth
phase using glutamate as the nitrogen source. The identity of temperature and light intensity for H, evolution and cell growth has
significant potential application in the technology of splitting organic acid into H, by photosynthetic bacteria. The concentrations
of acetate and glutamate in the medium affected hydrogen photoevolution and cell growth significantly. The productivity of H, in-
creased with substrate concentrations when substrate concentrations of sodium acetate and sodium glutamate were lower than 70
mmol/L and 15 mmol/L.  respectively. Hydrogen production was inhibited but the cell growth was faster when the concentration of
sodium glutamate over 15 mmol/L due to forming free NH;" . The highest rate of hydrogen production was 19.4 ml: L™ h™! us-
ing 30 mmol/L of sodium acetate as hydrogen donor under the standard conditions respectively. The optimal conditions for
hydrogen production were 35 ~37 °C 6000 ~ 8000 Ix and pH 7.3 ~ 8.3. The effects of oxygen and inoculation volume on pho-

toproduction of hydrogen were also discussed.
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