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Abstract — In this study, characteristics of wood pellet gasification was studied using a Two Stage Gasifier which
is consisted of pyrolysis reactor and ultra high temperature reformer. The average yields of H,, CHs, CO, CO;
were 16.7, 11.3, 37.2, 26.6 L/mim, conversion rate from biomass to gas was 65% in pyrolysis reactor and gas
yields in reformer were 55.4, 0.8, 120.8, 56.8 L/mim , respectively. The hydrogen flow rate from reformer is
obtained 360.1 L/hr. The most of CHs was decomposed from 12.3 to 0.3 vol.% while H; is from 18.2 to 23.7
vol.% in reformer by methane dry reforming, Boudouard reaction, oxidation and/or steam reforming. The amount
of H,O generated by hydration reaction from reformer was 1111.8 g, its accelerated conversion of CHy to other
products. The conversion rate from CH,; to other Compounds was 97.2%. Cold gas efficiency was 53.2%.
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Table 1. Proximate analysis and elemental analysis of
wood pellet.

Proximate analysis(%) Ultimate analysis (%)

Volatiles 92.02 N 0.12
Moisture 5.25 C 50.34
Fixed Carbon 1.55 S 0.63
Ash 1.17 H 3.62
Calorific value
. 42,
(keal/kg) 7678.3 (6] 68
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—— Wood Pellet
— 80 -
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Fig. 1. TGA results of wood pellet.
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Fig. 2. Schematic diagram for the Two Stage Gasifier.

Table 2. Experiment conditions.

Sample Wood pellet (Oregon pine)

Temp. | pyrolysis reactor 600

(C) | Reformer 1100

Feed Rate (kg/hr) 2

Experiment Time (min) 120

Sampling Time (min) every 10

Burner Fuel LPG: 2.5 L/min + Air: 45 L/min
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Fig. 3. Temperature variation of reactor each point with
reaction time.
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Fig. 5. Component ratio of generated gas by gasification
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Fig. 6. Gas component ratio by reforming of generated
gases from pyrolysis reactor in reformer.
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Table 3. Yield and flow rate of gas generated from pyrolysis reactor and reformer.

Pyrolysis Reactor Reformer
Gas Gas Yield Gas Flow Rate Gas Yield Gas Flow Rate
Component (Vol %) (L/min) (Vol %) (L/min)

Ave. Max. Ave. Max. Ave. Max. Ave Max.

H» 18.2 26.1 16.7 24.0 23.7 29.2 55.4 68.2

CO 40.5 46.9 372 43.1 51.6 71.8 120.8 167.8

CH4 12.3 20.5 11.3 18.8 0.3 22 0.8 5.2

CO; 29.0 354 26.6 324 243 31.6 56.8 74.0
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