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Hydrogen production from organic waste by the steam gasification with membrane filter

O Yoichiro YAMAKOSHI, Shinji KAMBARA and Hiroshi MORITOMI

SYNOPSIS

It was found in the previous papers that the sorbent to capture carbon dioxide and/or the membrane filter to separate hydrogen can
promote the hydrogen production with the steam gasification of coal. In this study, the performance of the steam gasification for the
food waste with rich volatile matter content was investigated in the same condition of the Hypr-RING for coal. Consequently the
sorbent of Ca(OH), and the membrane filter are affective on the hydrogen production even for the food waste. However, the volatile
matters in the food waste are easily converted into the stable tar compounds rather than the solid residue as a char or the gaseous

products.
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Fig.1 Experimental apparatus.
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Table 1 Composition of food waste
Rice, wt% 10.2
Chicken, wt% 10.5
Sardine, wt% 9,7
Cabbage, wt% 29.1
Orange, wt% 30.0
Eggshell, wt% 25
Sugar, wt% 2.0
Soy, wt% 2.0
Sauce, wt% 2.0
Dressing, wt% 2.0
Table2  Proximate and ultimate analyses
Proximate | Volatile matter, wt% | 68.0
analysis Fixed carbon, wt% 18.9
(dry) Ash, wt% 8.6
Moist. , wt% 4.5
Ultimate C, wt% 43.6
analysis H, wt% 6.5
(daf) N, wt% 39
O+S, wt% 46.0
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Table 3 Experimental conditions
Target temperature, K 923
Total pressure, MPa 3-6
Reaction time, min. 160

Food waste, g 0.57
Ca(OH)z2, g 2.12

Distilled water, ml 1.8
Atmosphere N2

Sweep Nz flow rate, L/min. 0.5
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Fig.2 Effects of sorbent and membrane filter on the
gas yields and composition in the food waste steam
gasification conditions
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