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ABSTRACT

Hydrogen is an alternative fuel for the future energy which can reduce pollutants and greenhouse gases.
Synthesis gas has played an important role of synthesizing the valuable chemical compounds, for example
methanol, DME and GTL chemicals. Renewable biomass feedstocks can be potentially used for fuel and
chemicals. Current thermal processing techniques such as fast pyrolysis, slow pyrolysis, and gasification tend
to generate products with a large slate of compounds. Lignocellulose feedstocks such as forest residues are
promising for the production of bio-oil and synthesis gas. Pyrolysis and gasification was investigated using
thermogravimetric analyzer (TGA) and bubbling fluidized bed gasification reactor to utilize forest woody
biomass. Most of the materials decomposed between 320C and 380C at heating rates of 5~20C/min in
thermogravimetric analysis. Bubbling fluidized bed reactor was used to study gasification characteristics, and
the effects of reaction temperature, residence time and feedstocks on gas yields and selectivities were
investigated. With increasing temperature from 750C to 8507, the yield of char decreased, whereas the
yield of gas increased. The gaseous products consisted of mostly CO, CO,, H, and a small fraction of C;-Cy4
hydrocarbons.

KEY WORDS : Woody biomass(¥-2 7] Hulo] 2wl 2~), Pyrolysis gasification facility(& &3l 71223} Adn)),
Synthesis gas(3}437}+2~), Fluidized bed reactor(-5% WHS-71), Thermal gravimetric analyzer
(TGA, ¥%217]), Char(Z}), DME(t] W € ol ]| )

Nomenclature
SMC : kg/h
TCorrespondjng author : sskim2008@kangwon.ac.kr Fs/Fc : kg/kg

[ 99 1 20101025 A< 1 2010126 AR : 201012.17 ] activation energy : kJ/mol
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Fig. 1 Photograph of the fluidized bed pyrolysis gasifier: The
main experimental apparatus consists of the pyrolysis reactor,
heater, cyclone, double jacket separation and gas chromatograph.
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Fig. 3 The effect of pyrolysis rate (TG and DTG curves) of
oak trees at different heating rate.
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Table 2 Typical results of selected runs

Run Ist | 3rd | 5th | 6th | 8th | 10th
SMC (kg/h) 1.0 | 06 | 0.7 | 1.0 | 1.0 | 1.0
O, conc. (%) 12 21 20.9 21 12 12
Steam conc. (%) | - - - - 12 12
T bed (C) 695 | 700 | 635 | 620 | 560 | 550
CO; 0 326 | 67 | 41 | 459 | 30.7
H, 351 | 17.6 | 26.0 | 25.6 | 155 | 17.7
CO 42.8 | 424 | 551 | 60.3 | 302 | 42.0
CH, 190 | 74 | 122 | 10.1 | 57 | 95
CyHs 3.1 | 20 0 0 27 | 38
H,/CO 0.82 | 042 | 047 | 042 | 0.51 | 042
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Fig. 4 The gas composition in outlet of gasifier with mixed air
combustion; sample is pinus rigida, 750C of temp.
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Fig. 5 The profile of product yield of the gasification with mixed
air combustion.
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