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Removal of Tar and Soot in The Syngas Produced from
Gasification of Wood Chip by Using Catalytic Reformer

SANGJUN YOON:, YOUNGIL SON-, YONGKU KIM-, JAEGOO LEE-"

«Clean Fossil Energy Research Center, Korea Institute of Energy Research,
71-2 Jang-dong, Yuseong-gu, Daejeon 305-343, Korea

ABSTRACT

The catalytic steam reforming of woody biomass tar and soot to convert a synthetic gas containing
hydrogen was investigated by using a bench-scale biomass gasification system. One commercial nickel-based
catalyst, Katalco 46-6Q, and two different kinds of natural minerals, dolomite and olivine, were tested as
a reforming catalyst at various reforming temperatures. The reaction characteristics of woody biomass tar
were also investigated by TGA at a variety of heating rates. With all three catalysts conversion efficiency
of tar and soot increased at increasing temperature. The reforming of tar and soot in the synthetic gas induce
the increase of combustible gases such as H,, CO and CH4 in the product gas. The nickel-based catalyst
showed a higher tar and soot conversion efficiency than mineral catalysts under the same temperature conditions.

KEY WORDS : Biomass(H}©] 2.1 22), Tar(E}2), Catalytic steam reforming(Z | 5~3-7] 71 &), Gasification
(7F2=3h), Syngas(§/87F2)
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Table 1 Properties of wood chip, tar and soot

Wood chip Tar Soot
Proximate analysis (%)
Moisture 21.67 0.01 3.61
Volatile matter 60.14 87.86 38.44
Ash 3.86 0.03 21.48
Fixed carbon 14.34 12.10 36.47
Ultimate analysis (%)
46.53 54.38 56.67
H 5.75 6.04 3.60
N 0.25 0.03 0.27
(0] 43.51 39.51 17.97
S 0.11 0.01 0.01
Higher heating value
(keal/kg) 4,130 4,960 5,200
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° Table 2 Gasifier operating conditions

© Variables Operating condition
%E}E% 0]—04 OEC]E%O] o]_‘?—ro]x] = 8}%\\:} pis Wood chip feed rate 40~55 kg/h
g}: 3 7]“/:7]‘ &+ %i% %:‘1}6‘]—}‘—; 77 OﬂH & Excess air ratio 0.2~0.85
T7F "o A Hw Hed e [Y]3EE Gasifier temperature (middle) 700~850C
AbgEte] HERA O AR FQIT) of 7oA g Gasifier temperature (bottom) 800~1,000C
3 HE U2 §22 AU A SEHE A3 Syngas flow rate 50~130 Nm'/h
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Fig. 2 Combustion characteristics of biomass tar.
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Fig. 3 Effect of heating rate on pyrolysis of biomass tar.
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Table 3 Variation of tar concentration in the syngas before and
after reformer

Reformer Before After
Catalyst temperature reformer reformer
(©) (g/Nm’) (gNm')
350 9.358 8.838
Katalco 46-60 400 9.289 8.028
450 9.853 8.233
600 9.926 4813
460 10.147 8.795
Olivine 530 10.371 8.223
600 9.593 6.413
400 9.494 7.885
Dolomite 500 10.399 8.325
700 9.910 5.115
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Table 4 Variation of soot concentration in the syngas before
and after reformer

Reformer Before After
Catalyst temperature reformer reformer
(©) (g/Nm’) (g/Nm’)
350 1.295 0.724
Katalco 46-60 400 1.273 0.682
450 1.256 0.598
600 1.024 0.386
460 1.299 0.826
Olivine 530 1.319 0.730
600 1.263 0.527
400 1.384 1.021
Dolomite 500 1.399 0.983
700 1.351 0.659
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Fig. 5 Effect of reformer temperature on soot removal efficiency.
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Table 5 Variation of gas composition in the product gas before
and after reformer at reformer temperature of 6007C

Before After
Catalyst Gases reformer reformer
(vol.%) (vol.%)
H, 15.5 16.9
(€¢] 17.5 20.8
Katalco 46-6Q
CO, 20.7 21.4
CHy 4.4 4.6
H, 15.5 16.4
(¢0] 18.2 19.9
Olivine
CO; 20.4 21.1
CHy 3.9 4.1
H, 15.9 16.3
CO 18.7 20.7
Dolomite
CO, 20.4 21.2
CHy4 45 4.6
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