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Feasibility Study of Wood Moisture Content Determination
Using Microwave Drying

Ju-chen Hsiung'? and Sy-yung Jai"

[ Summary )

This study evaluates the feasibility of wood moisture content determination using microwave drying
instead of conventional oven drying. Lemon-scented gum (Eucalyptus citricdora)and incense machilus
(Machilus zuihoensis) were used for this study.

Treatments of wood drying were: A (conventional oven drying) and B (Microwave oven drying).
The moisture contents of green and air-dried specimens were tested for lemon-scented gum and incense
machilus. The moisture content at the fiber saturation point was tested only for incense machilus.

The results of this study indicate that:

1. The times of the wood moisture content determination using microwave drying (treatment B) for
lemon-scented gum were 2 min (air-dried wood)} or 4 min (green weod), and for incense machilus were
1.5 min (air-dried wood) or 3 min {green wood).

2. For incense machilus, the differences of the moisture contents at the fiber saturation point
(calculated from the shrinkage) were not significant between treatments A and B,
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3. For incense machilus heartwood, the time (determined for the moisture content at the fiber
saturation point) obtained from the drying rate for treatment B was a few minutes, while that for the

shrinkage for treatment A was more than 2 weeks.

4. The application of microwave drying reduces the drying time for wood moisture content

determination as compared with using conventional oven drying.
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Table 1. Characteristics of materials used in the experiment.
Avg. Avg, Avg, ovendry
Species”  Diameter green specific shrinkage (%) T/R
{cm) M.C. gravity?
{%0) (Wo/Vg) Tangential Radial
Eucalyptus  Avg. 427 Heartwood 44.18 0.882 9.89 6.31 1.59
citriodora  Max, 68.0 (0.22y» (0.002) 0.11) (0.07) {(0.03)
Min. 26.0 Sapwood 45.87 0.795 10.31 8.22 1.26
(0.36) (0.006) (0.22) (0.i13) (0.01)
Machilus Avg 484 Heartwood 92.59 0.433 6.56 2.94 2325
zuihoensis  Max. 59.8 (1.34) ©.002) (0.09) {(0.10) {0.06)
Min. 36.4 Sapwood 95.20 0.444 7.58 3.68 2.07
(2.70) (0.005) (0.15) (0.06) (0.05)

! Number of specimens is 15 for each category.
2 Values in parentheses represent standard error,

*) Based on oven-dried weight and green volume.
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Table 2. Moisture changes of lemon-scented gumnt,
Avg. preen M.C 3% (%) Avg, air-dried
Treatment” M.C. of
Heartwood Sapwood heartwood** (%)
A 39.03(0.91)» 54.68(1.81) 13.60(0.04)
B 38.94(1.41) 54.88(1.66) 13.62(0.03)

1} A: Conventional oven dried, B: Microwave oven dried.

% Values in parentheses represent standard error,

%) After F-test, differences of the uniformity of M.C. between treatments A and B are not significant at the 0.05

level.

# After analysis of variance, differences between treatments A and B are not significant at the 0,05 level.,
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Table 3, Moisture changes of incense machilus.

Avag. green M.C.3 (%)

Avg. air-dried M.C. 39 (%)

Treatment?
Heartwood Sapwood heartwood Sapwood
A 95.22(1.69)% 96.29(4.67) 13.52(0.11) 14.17(0.08}
B 94.07(0.94) 98.85(2.61) 13.53(0.05) 14.34(0.09)

1Y A: Conventional oven dried, B: Microwave oven dried.

2) Values in parentheses represent standard error.

3) After F-test, differences of the uniformity of M.C, between treatments A and B are not significant at the 0.05

level.

4 After analysis of variance, differences between treatments A and B are not significant at the 0.05 level.

Table 4. Shrinkage percentages of incense machilus.

Avg. ovendry shrinkage

Avg. shrinkage per 1%

Treatment! (%) M.C. reduction (%5 / %)
Tangential Radial Tangential Radial
HA 6.50(0.08) 2.76(0.10) 0.229(0.004) .128(0.006)
HB 6.42(0.08) 2.4%0.06) 0.222(0.005) 0.115{0.002)
SA 7.64(0.29) 3.55{0.07) 0.233(0.001) 0.154(0.003)
SB 7.34(0.29) 3.37(0.09) 0.213(0.002) 0.134(0.002)

Y HA: Heartwood in conventional oven dried, HB: Heartwood in microwave oven dried, SA: Sapwood

in conventional oven dried, SB: Sapwood in microwave oven dried.

2) Values in parentheses represent standard error.
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Table 5. Moisture contents of the fiber saturation point of incense machilus.

Moisture contents of fiber saturation point 3% (%)

Treatment?
Tangential Radial Drying Rate
HA 2836 (0.53% 2161 (0.22) —
HB 2898  (0.62) 21.67 (0.68) 28.60  (L.15)
SA 3275 (1.21) 2312 (0.7D) -
SB 3445 (1.64) 25.19  (0.53) -

) HA: Heartwood in conventional oven dried, HB: Heartwood in microwave oven dried, SA: Sapwood in

conventional oven dried, SB: Sapwood in microwave oven dried.

7 Values in parentheses represent standard error.

*) After F-test, differences of the uniformity of M.C. between treatments A and B are not significant at

the 0.05 level.

) After analysis of variance, differences between treatments A and B are not significant at the 0.05 level,

Table 6. Drying rate of incense machitus using a microwave oven.

Drying time Final M.C., Drying rate?
(s) (%) (M.C.%/ 5)
20 56.97 (0.81)V -
30 47.01  (0.51) 0.996 (0.030) A
40 3723 (1.89) 0978 (0.150) A
50 28.60  (1.15) 0864 (0.077) A
60 24.86 (0.87) 0374 (0.051) B

1Y Values in parentheses represent standard error.

%} Comparable means followed by the same letter are not significantly different at the 0.05

level according te Duncan's new muliiple range test,
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