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Control of catalytic hydrogen combustion by fluidized bed
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Hiroshi MORITOMI , Gifu University

Shinji KAMBARA , Gifu University
Satoshi HIBINO , Gifu University

As a control system to reduce the residual hydrogen after utilization as hydrogen energy,
we proposed a fluidized-bed catalytic combustion system and confirmed the
performance. Cousequently, we obtained the following conclusions ; hydrogen
~ combustion rate is dependent on the bed temperature which suggests that the combustion
rate is 100% over 100°C, the combustion rate is considerably decreased with less than 4%
of hydrogen concentration the fluidized bed can promote the effective combustion to
reduce the completely amount of expensive catalyst , the cooling tube in the fluidized bed

can control the bed temperature.
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Fig.1 Experimental apparatus for hydrogen
combustion
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Table 1 Experimental conditions

Range
Hydrogen concentration , vol% 1,5, 10
Alumina particles with catalyst , 0.1, 1,10
Dilution particle volume , g 20~100
Bed temperature , °C 15~600
Total gas flow rate , L/min 25, 6, 15
Hydrogen space velocity , 1/min 1~20
Rétention time , sec 06~26
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Fig.2 Changes of bed témperature
without heat control
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Fig.3 Influence of initial hydrogen concentration
- on hydrogen rate
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Fig.4 Influence of amount of catalyst on hydrogen conversion
rate for low initial hydrogen concentration
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Fig.5 Relationship between space velocity and
consumed hydrogen
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Fig.6 Heat balance of fluidzed bed reactor with water
cooling tube

4. ¥E

KEFBIC L b2 O BEAROLES KL LT, RBIBEXK
RUGLRIEE SR L, FOMEEBR L, TORKE, UT
DO EPELNT LT, ABRRERIIBNIEEIZH AHER
HY, BNIEE 100°CERET 100%RENTRETHD, KFE
FIEBECEB AN 4% TOEBEIIRELIC W, RE
BEAVWDZ L TEDRRENTRETH VY AEEEERT
x5, BNICAHEE2RBALKET S - L CIRERBLES
279 Z &N TE B,

£ U

DTFEE, KREELD (MHABEABERREXRRERRE
&) I BERRICKITAKEDXAVE—FIAR,
(2005,N0.121)37-41

DREE NV KT v 7 (KAL) 245-254

I)E B, ARRAHENER BRRX&t=X - T 4 — -
T R), (2003)231-235

—292f

NI | -El ectronic Library Service



