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Abstract: High-energy microwave with different energy density was used to treat Chinese fir
(Cuninghamia lanceolate) and Obeche (Triplochiton scleroxylon) lumber with 50 mm-thickness. The
effects of these treatments on the wood drying rate and drying quality were analyzed. After microwave
pretreatment, the drying evenness of two species were improved; the deviation of moisture content in
thickness and the residual drying stress value were decreased; while the drying rate remained basically
unchanged. Considering the wood drying quality, power efficiency of microwave pretreatment process,
and surface defects of pretreated wood, the optimum energy density value was 168.5 MJ/m’® for Chinese
fir and 330.2 MJ/m’ for Obeche wood respectively.
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Tab.1 Experiment conditions of the microwave

pretreatment process

W TS PAW  P/AW  P/W  ED/(MJm>)

S1 20 215 47 168.5
A S2 30 324 8.2 2413

S3 40 39.5 95 2993

Tl 30 30.9 7.4 235.0
A AR T2 40 4922 9.1 3302

T3 50 499 12.9 370.7
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Tab.2 Drying schedules for Chinese Fir and Obeche

lumber
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Tab.3 Surface defects of microwave-pretreated Chinese

Fir and Obeche lumber
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Fig.2 Relationship between moisture reduction and energy density during
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Tab.4 Drying quality of microwave-pretreated Chinese Fir and Obeche lumber

h% PA GLGLE
S0 S1 S2 S3 TO Tl T2 T3

PRI KR 13.51 12.57 12.61 12.76 12.21 12.06 12.13 11.90

THRH SR £9.01 +4.60 +4.69 +5.61 £1.69 £1.51 £1.15 +0.89
JEEE B S KRR 2 5.99+4.32 2.58+0.87 3.27+3.41 2.95+1.94 0.61+0.66 0.60+0.23 0.210.32 0.1120.35
L5 F AL 0.85+1.06 0.28+0.13 0.52+0.33 0.55+0.26 0.42+0.19 0.25+0.07 0.25+0.24 0.26+0.13
;-3 0.11£0.05 0.10+0.04 0.110.09 0.11+0.03 0.11£0.11 0.0420.02 0.09+0.08 0.12+0.10
W 0.15+0.05 0.11%0.05 0.12+0.04 0.10+0.04 0.06+0.02 0.13+0.19 0.23+0.15 0.20+0.07
A 0.40+0.24 0.42+0.16 0.46+0.22 0.47+0.20 0.01+0.03 0.08+0.05 0.13+0.05 0.084+0.07

HHEE 0.14+0.10 0.11+0.09 0.16+0.16 0.18+0.11 0.20+0.17 0.15+0.15 0.20+0.13 0.21+0.14
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Tab.5 Optimization of energy density for microwave

pretreatment process
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