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Fast pyrolysis of biomass waste for hydrogen-rich gas

Wang Wei Lan Yuxin Li Ming Zheng Lei Liu Shijie Cheng Wenhan

(Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084 )

Abstract

focused on the yield of hydrogen-rich gas and related reaction conditions such as temperature, particle size of

This paper deals with the fast pyrolysis of pine sawdust in a tube furnace. Interests are especially

feedstock and catalyst. Results show that a higher temperature can quicken the fast pyrolysis process and reduce
the yields of solid and liquid, which is in favor of the production of hydrogen-rich gas. When at 800 °C , the gas
yield reaches 56. 9% by mass, H, content of gas product 17. 2 vol. % (compared with 4.3% at 500 °C), H, +
CO content 68. 3 vol. % . Smaller particle can also result in a larger gas yield proportion, but the effect of parti-
cle size on gas composition is not so prominent, which may be related with the loose texture of sawdust particles.
Calcined dolomite increased the H, content in gas product when added by direct mix with sawdust, but the reac-
tion process was slowed down and more char remained, and the total gas yield was not improved.
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Table 1 Proximate and ultimate analysis of feedstock
TR (%) Tk 2 b7 (% )
C(ldf Hdal O(ld‘ Ndaf Sdaf Mml Va(l Aa(l
50.80 6.79 42.13 0.23 0.05 9.1 72.9 0.5
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Schematic diagram of tube furnace

Fig. 1

pyrolysis system
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Fig. 2 Effect of temperature on the gas

generation process of fast pyrolysis
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Fig.3  Effect of temperature on the yields

proportion of products from sawdust pyrolysis
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Fig. 4 Effect of temperature on the composition of gas product
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Table 2 Yield of H, and CO in the gas product of pine sawdust pyrolysis
R FEPIR IR 73 B (vol. % ) 7 B L ) (mg/ g TR RURL) H 4 ff &
() H, H, +CO H,/CO H, co (%)
500 4.3 56.4 0.08 0.7 126.0 1.0
600 8.5 60.3 0.16 2.1 184.3 3.1
700 13.8 65.3 0.27 5.3 276.3 7.8
800 17.2 68.3 0.34 8.4 348.3 12.4
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Fig.5 Effect of particle size on the gas generation process of fast pyrolysis
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Table 3 Effect of particle size on the yields proportion of products from sawdust pyrolysis (wt. %)
600 C 800 C
|
0 ~500 um 500 ~900 um 900 ~3200 xm 0 ~500 um 500 ~900 um 900 ~ 3200 xm
= 34.4 29.7 27.7 56.9 50.0 48.17
R 48.1 53.2 55.1 29.9 37.6 39.1
[#] 17.5 17.1 17.2 13.2 12.4 12.1
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Table 4 Effect of particle size on the major components of fast pyrolysis (vol. %)
600 C 800 C
AR ALY
0 ~500 gm 500 ~900 um 900 ~3200 um 0 ~500 um 500 ~ 900 pum 900 ~ 3200 m
H, 8.5 11.2 10.6 17.2 18.3 18.1
(0] 51.8 51.2 49.5 51.0 50.1 50.3
Cco, 16.5 14.3 17.2 8.0 8.0 8.7
CH, 15.9 16.1 16.0 15.4 15.7 15.0
G, H, 3.2 3.4 3.1 5.2 5.1 4.8
C,Hg 1.4 1.4 1.4 1.0 1.0 1.1
oAt 2.6 2.4 2.3 2.2 1.9 2.0
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Fig. 6  Effect of calcined dolomite addition on the

gas generation process of fast pyrolysis
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Table 5 Effect of calcined dolomite addition on the
composition of gas product of fast pyrolysis
(vol. % )
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Table 6 Effect of calcined dolomite addition on
the yields ratio of fast pyrolysis

AL A (we. % )

HEALFA I (we. % )

SRS

0 50 100
H, 18.3 21.5 25.9
CO 50.1 49.7 44.7
o, 8.0 7.1 9.4
CH, 15.7 14.7 13.9
C,H, 5.1 4.3 3.8
C,H, 1.0 1.0 0.9
HoAthy 1.9 1.7 1.4
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W
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] 12.4 14.9 13.8
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