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Establishing Anaerobic-Ferment Production System through the

Process of Hydrogenation-Methanation

Abstract

This study aimed at establishing an anaerobic-ferment production system through
the process of hydrogenation-methanation to produce hydrogen and methane. We
use various organic wastes as substrates to get ferment production, hoping to produce
hydrogen and methane as biomass energy in place of non-renewable fossil energy and
then realize the goal of "resource recycling” to protect our environment. To improve the
overall efficiency of the anaerobic fermentation and avoid the waste from anaerobic
fermentation, we replace traditional acidification-methanation with
hydrogenation-methanation. We use sucrose, excretion from pigs, goats, and
rabbits, pineapple peels as substrates to produce hydrogen by anaerobic fermentation
at 35 °C and produce methane at 40 C. Then we gather methane again by secondary
fermenting the organic waste after hydrogenised. The results showed that after the
secondary fermentation, the gross energy production, comparing with the traditional
process of acidification-methanation, rose as the following: by 1.16 times while using
sucrose as substrates, by 1.17- 1.27 times for sterilized pineapple peels, and by 2.62
times for non-sterilized pineapple peels. After secondary fermentation, the pH value
of the acid organic waste after hydrogenised became neutral to slightly alkaline. Using
excretion from animals as substrates and putting produced hydrogen and produced
methane into batch culture and continuous flow culture, we found rabbits’ excretion

produced the largest amount of hydrogen and methane.

Key words: hydrogen, methane, hydrogenation-methanation, temperature,

substrates, pH value, secondary ferment
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4 EMBTHE (154 2)

21 HREATERBASL 42 M ¥ A ERY @
= 2 ;S (o]])) = 2 kB (o)
Sucrose 15 Carbon source Adjustable

(NH,4),SO, 3 NH4HCO; 5.24

Na,HPO, 5 NaHCO; 6.72
KH,PO, 1 K;HPO, 0.125

NaCl 2 MgCl, « 6H,0 0.1
MgSO, 0.1 MnSQO, + 6H,0 0.015
Na,S « 9H,0 0.5 FeSO, - 7TH,0O 0.025
Resazurin-2127 0.001 CuSQO, * 5H,0 0.005
CoCl, » 5H,0 0.000125
HCI 8

(Endo et al, 1982 )
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& F H, 2 H,+0,—2H,0 142
e F CH, CH,+20,—CO,+2H,0 56
RICEBF CsH1o C4Hy+130, —»8CO,+10H,0 50
Rl CsHis 2 CgH15+250,—16C0O,+18H,0 48
* C C+0,—CO, 33
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