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Hydrogen production and its dynamics were investigated in the continuous anaerobic digestion process using Clostridium bei-
Jjerinckii Donker 1926. In this work, glucose was used as a substrate and hydraulic retention times (HRT) were 0.5, 0.25
or 0.125 day. The removal efficiency of carbohydrate was over 99% under all of HRT conditions. As HRT was shorter,
COD removal efficiency became lower while hydrogen content in the total gas and hydrogen production rate became higher.
The cell growth yield and hydrogen production yield were 0.27 g-VSS/g-glucose and 0.26 L/g-glucose, respectively, at the
steady state. It is expected that the microorganism is able to produce hydrogen when used in the wastewater treatment contain-
ing carbohydrate such as glucose. Also, the results in this study could be applied to the actual hydrogen gas production, a
promising alternative energy.
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Figure 1. Schematic diagram of continuous experimental apparatus.

Table 1. Component of Influent Substrate

Component Concentration (mg/L)
Glucose 10000
NH;HCO; 4740
NaHCOs 2000
K,PO4 125
MgCl, - 6H,0 100
FeSO4 + TH,O 25
MnSO; * SH,O 15
CuSO;4 * 5H,0 5
CoCl, * 6H,O 0.1
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Figure 2. Varation of carbohydrate at each HRT conditions.
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Figure 3. Variation of VFA concentration and COD removal efficiency
at each HRT conditions.
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Figure 4. Variation of H, gas production and content.
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Table 2. Comparison of Hydrogen Production|3]

Hydrogen Production (ml)

Hydrogen Producing Bacteria

Bacteria Number Glucose
C. butyricum 31 518
C. difficile 13 213
C. sporogenes 2 145
C. beijerinckii 1 740
C. spp 2 170
E. coli 2 100
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Table 3. COD Mass Balance

Effluent COD (%)

HRT (d) Influent COD

VFA

oo VS8 Acetate Propionate Butyrate SVS Others H
0.5 100 42.6 7.1 23 14.1 1.3 24.6 6.4
0.25 100 382 6.9 1.6 18.0 22 26.5 8.7
0.125 100 357 4.5 2.0 19.0 2.7 28.3 10.6
* SVS: soluble carbohydrates + soluble protein
** Others: SCOD - (soluble carbohydrates + soluble protein + VFA)
Table 4. Comparison of Kinetics Parameters
Kinetic Parameters This Study Naoaki[11] Fumiaki[3]

Used Species

Clostridium beijerinckii Donker 1926

Clostridium. sp. Clostridium beijerinckii AB21B

max (1/d) 0.56 0.55 -
0 max (mg-glucose/g-VSS/d) 2.5 2.3 -
Ks» (mg/L) 0.05 0.10 -
ke (1/d) 0.117 0.049 -
Y (g-VSS/g-glucose) 0.27 0.26 0.27
SRTmin (d) 1.78 - -
Guin (d) 1.23 - -
Y (L/g-glucose) 0.26 0.22 0.24
Yrae (g/g-glucose) 0.06 0.13 -
Yinu (g/g-glucose) 0.16 0.30 -
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Figure 5. Relationship of specific substrate consumption rate and yields.
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