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Abstract — Steam gasification of sawdust char was performed in a thermobalance reactor at high temperature. Gasifi-
cation temperature was changed from 850 °C to 1400 °C and steam partial pressure was 0.3, 0.5 and 0.7 atm. Three
models of gas-solid reaction were applied to the reaction kinetics analysis and modified volumetric model was an appro-
priate model. Reaction control regime and diffusion control regime were distinct depending on the temperature. Appar-
ent activation energy and pre-exponential factors for both of the regimes were evaluated and the effects of steam partial
pressure were examined. H, concentration in the produced gas was two times higher than that of CO due to the gasifi-

cation accompanying by the water gas shift reaction.
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Table 2. Operating condition of char production

Devolatilization temperature 900 °C
Soaking time 30 min
Heating rate 10 °C/min
Carrier gas N,

MFC

Pre-heater

Thermocouple

Cold Trap
Balance G/C Computer

N,

Fig. 1. Experimental apparatus.
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Table 1. Ultimated analysis of sawdust
Elemental analysis
Contents (ki;:ll/}(/g) Ash N Y o S
Sawdust 4,062 1.3 43.0 53 0.12 50.28 0.0
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Fig. 4. Conversion data based on modified-volumetric reaction model.
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Fig. 5. Arrhenius plot of sawdust char gasification.

27} AF e 71 7k BEE Y3kl kinetics: ToHA| E=] F
#2] 57| 7+~ %} kineticst= modified volumetric reaction model©]
regression coefficient’} TJH-4-2] 2T of|A] 0.97 o]0 2 H3&S
7 & BALslglow o]$-9] e W G sl A], WSk
o] REE o] galo] A8t

B 3] & slol| U2 & -8} A} modified volumetric model

o] w2 Arrhenius plotS Fig. 5 YEFSIT). Fig. 20114 <1 u}
9} 7o) 900 °CE 7| o® Tef2e] 7|77} gEbA]E Hlo] g

lnPHzo
-1.4 -1.2 -1 -0.8 -0.6 -0.4 -0.2 0
0 T T T T T T 1

Diffusion control

-3 -
-
£
4 | .///rR’e;i:r:;:ntrol

y=0.8572x - 2.9704

-5 F
-6 @ Diffusion control
; B Reaction control

Fig. 6. Effect of partial pressure on steam gasification.
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Fig. 3. Conversion data by volumetric reaction model (a) and shrinking core model (b).
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Fig. 7. Effect of partial pressure on syngas production (a: 0.3 atm, b: 0.5 atm, c: 0.7 atm).
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Nomenclatures
k : Average reaction rate [min~']
P : partial pressure [atm]
R : gas constant [J/mol K]



b #e]

: temperature [K]
: time [min]

: carbon conversion [-]
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