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CO2 Conversion to Methane using Bio—hydrogen
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ABSTRACT : In the present study, carbon dioxide was converted to methane, using bio-hydrogen. Here, the bio-hydrogen was produced
from organic waste. The anaerobic microorganism was cultured using only carbon dioxide and hydrogen for duration of 3 months. There-
fore methane was not produced with acetogenotrophs. During methane production, carbon dioxide and hydrogen are taken in different
ratios; among which 1:5 ratio has shown the highest methane yield. Carbon dioxide and hydrogen were introduced into the reactor at the
rate of 8 mL/min and 40 mL/min, respectively. In this case, 92% of carbon dioxide was reduced and 2.2 m’/m’ day amount of methane
was produced. Thus, the process has been successful in conversion of carbon dioxide into methane by purging it into methane fermen-
tation reactor with bio-hydrogen using batch process.
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Fig. 1. Schematic diagram of experiment apparatus (a) Hydrogen fermenter (b) Methane fermenter.

Table 1. Characteristic of waste activated sludge and food waste

H TS VS TCOD¢, SCOD¢:
P (mg/L) (mg/L) (mg/L) (mg/L)
WAS 7.5 11,000 9,000 8,500 300
~79 | ~16,000 ~10,000 ~12,000 ~500
FW 43 180,000 125,000 150,000 70,000
~4.8 | ~200,000 | ~145,000 | ~190,000 | ~95,000
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Table 2. Gas chromatographic conditions for gas analysis

Detector TCD(Thermal Conductivity Detector)

Carboxen-1000

Column (Supelco, 15 ftx1/8 inch, SS, 60/80 mesh)

Carrier gas Argon(30 mL/min)

Oven temp. 35~210°C(20C/min)
Detector temp. 220C
Injector temp. 220C

Injection volume 250 uL
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Fig. 2. CO, conversion to CH4 using hydrogenotrophs.
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