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Protection of wood by heat treatment
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ABSTRACT

To reduce chemical substance using in wood protection, the two heat treatments; high
stream (130°C) and kiln drying techniques (170°C), were applied to improve durability of wood, in
this study. 25 years old Acacia mangium logs from forest plantation in Nakornratchasima
province were taken to demonstrate for this purpose. After heat treatments, the treated wood
specimens were submitted to investigate their properties in several fields, especially wood
durability, and comparing with the non-treated one, as a control. Results revealed that the high
stream heat treatment displayed severe defects, heavily decreasing in wood durability, fungal
resistance and wood strength properties. Comparison to the kiln drying treatment, it also indicated
reducing in wood durability, but it could enhance the Modulus of Elasticity, and fungal resistance to

wood. This reflected higher potential to increase efficiency of wood protection than the other.
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Therefore, it should be further carried on studying to approach an optimum condition by increasing
temperature to change chemical composition of wood for decreasing the attack of wood destroying

organisms such as termite and fungi.
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Figure 1 Defects on wood specimens from treating with different heating condition ;
kiln-drying (condition 1) , high stream or auto cleave (condition 2) and no- treatment (control).
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Figure 2 Percentage of damage of wood from different treatments ; kiln-drying
(condition 1) , high stream or auto cleave (condition 2) and no- treatment (control) in

grave yard test.
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Table 1 Percentage of weight loss of wood from different treatments ; kiln-drying (condition 1),
high stream or auto cleave (condition 2) and non- treatment (control) in different durability

testing conditions.

Heated Treatments Durability testing conditions
On-ground Below-ground Above ground
A 2 Rz A2
Condition 1 (kiln-drying) 58.10 b 6752 b 6445 b
Condition 2 ( high stream) 85.98 ¢ 88.88 ¢ 89.27 ¢
Control (no- treatment) 32.57a 2598 a 46.77 a
Notes : /1 = mean of 4 replicates , /2 = Means having the same letter in the same column are not

significantly different by DMRT at 95 % confidence level
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Table 2 Modulus of Rupture (MOR) and Modulus of Elasticity (MOE) of wood from different

treatments; kin-drying (condition 1), high stream or auto cleave (condition 2) and non- treatment (control).

Heated Treatments MOR (MPa) MOE (MPa)
Condition 1 ( kiln-drying) 100.98"b°  11,627.25" "
Condition 2 ( high stream) 83.95 a 10,024.83 a
Control (no- treatment) 108.86 ¢ 11,116.27 b

Notes : /1 = mean of 10 replicates, /2 = Means having the same letter in the same column ar

not significantly different by DMRT at 95 % confidence level
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Table 3 Solubility of wood from different treatments; kiln-drying (condition 1), high stream or

auto cleave (condition 2) and non- treatment (control).

Treatments Solubility (%) in different conditions
Hot - Water Cold - Water 1% NaOH
Condition 1 ( kiln-drying) 12.3#1 0/2 8.35/1 0/2 26.24/1 0/2
Condition 2 ( high stream) 18.50 b 17.44 ¢ 33.86 b
Control (no- treatment) 12.92 a 12.05 b 2447 a

Notes : /1 = mean of 10 replicates , /2 = Means having the same letter in the same column are not

significantly different by DMRT at 95 % confidence level
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