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The Study on of Hydrogen Production Performance by Model
Biomass-supercritical Water Gasification with Various Catalysts

DONG HYUN HEO, JONG HA HWANG, ROOSSE LEE, JUNG MIN SOHN

Department of Mineral Resources and Energy Engineering, Chonbuk National University, Duckjin-dong, Duckjin-gu,
Jeonju, Joenbuk, 561-756, Korea

Abstract >> In this study, the model biomass was used for hydrogen production by supercritical water gasification
(SCWG). Model biomasses were glycerol, glycine, lignin and cellulose. The feed concentration was set to 1 wt%.
Experiments were conducted in a reactor at 440 C and above 26.3 MPa for 30 min. The effects of catalysts
such as alkali metal salt (K,COs and Na,COs) and transition metal salts (Ni(NOs),, Fe(NO3); and Mn(NOs),) on
the gasification were systematically investigated. No tar or coke was observed in all experiments.

The results showed that the gasification efficiency increased with various catalysts. For the cellulose and glycerol,
all catalysts were effective for the promoted H, production compared with no catalyst. The significant decrease
of H, production compared with no catalyst was observed with Na,CO; and Fe(NOs); for glycine and lignin.
respectively. The highest H» production, 1.24 mmol was obtained for glycerol-SCWG with Mn(NO;).. Conclusively,
the addition of Mn(NOs), enhanced all model biomass gasification efficiency and increased the hydrogen production
promoting the supercritical water reaction.
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Fig. 1 Experimental set-up for supercritical water
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Fig. 2 The gas yields of cellulose gasification with different
catalysts

Table 1 The gas production of cellulose gasification with
different catalysts

Catalyst Total( npl)lrl(l)g;ction Hy g;(l):liglc)tion

No Catalyst 0.81 0.25
Ni(NOs), 0.1wt% 1.01 0.35
KoCO3 0.1wt% 1.18 0.39
Mn(NOs)2 0.1wt% 1.95 0.84
Na;COs 0.1wt% 1.27 0.47
Fe(NO;3); 0.1wt% 1.44 0.55
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Fig. 3 The gas yields of glycerol gasification with different
catalysts

Table 2 The gas production of glycerol gasification with
different catalysts

Catalyst Total( n;ilrlcl)gll;ction H (pnrgl(lizlc)tion
No Catalyst 1.17 0.41
Ni(NOs)2 0.1wt% 1.44 0.56
K2COs3 0.1wt% 2.21 0.54
Mn(NOs), 0.1wt% 2.17 1.24
Na;COs 0.1wt% 1.8 1.11
Fe(NO3); 0.1wt% 1.34 0.71
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