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Abstract — Devolatilization characteristics of municipal wood waste were measured by using an isothermal thermo-
gravimetric analyzer(TGA) and discussed. Volatile matter was mainly released at temperatures between 250 °C and
350 °C. The volatile content increased with an increase of temperature but levelled off at temperatures >527 °C. The rate
of devolatilization could be expressed by a shrinking particle model which was ruled by the reaction rate. The activation
energy ranged from 13.1 to 18.5 kJ/g mol.
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Table 1. Properties of municipal wood waste

Sample Wood Particle board MDF
Proximate analysis (as received wt%):
Moisture 8.9 7.90 1043
Volatiles 75.88 73.42 76.16
Ash 4.80 1.75 1.44
Fixed carbon 10.42 16.93 11.97
Ultimate analysis (dry basis wt%):
C 49.00 50.85 47.80
H 5.72 6.00 5.85
O(by difference) 38.83 39.34 39.83
N 1.11 1.85 4.70
S 0.07 0.05 0.22
Ash 527 1.91 1.60
Balance
= e

0

Fig. 1. Thermogravimetric analyzer system.
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Fig. 2. Drying and devolatilization characteristics of municipal wood
waste(N, environment; initial temperature: 20 °C; final tem-
perature: 900 °C; heating rate: 10 °C/min; initial sample mass:
wood, 0.2504 g; particle board, 0.2502 g; MDF, 0.2560 g).
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Fig. 3. Effect of temperature on devolatilization of wood.
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Fig. 4. Effect of temperature on volatile content of municipal wood
waste(dry basis).
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Fig. 5. Time versus conversion(thin line: measured data; thick straight
line: theory).
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Table 2. Activation energy and I, of devolatilization of municipal wood

waste
Sample Wood Particle board MDF
Activation energy [kJ/g mol] 18.47 17.39 13.08
I, [s] 8397 9257 18.94
dX, 3(1-X,)"°
T — (11)
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I, : reaction constant including frequency factor|s]
k,  :reaction constant[kg/m’s]

k,, :frequency factor[kg/m?s]

m  : sample mass[kg]

R : gas constant, 8.314[J/g mol K]

r,, :radius of unreacted core[m]

R, :radius of spherical solid sample[m]
t : time][s]

T : temperature[K]

X, :conversion[-]

J2|0|AE2K}

pp, : concentration of volatiles in solid[kg/m’]
p,  : apparent density of solid[kg/m?]

T : time required for complete reaction(s]
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