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ABSTRACT

In this study, green Larix kaempferi lumber was heat-treated by using superheated steam (SHS) at a pilot scale and
then various physico-mechanical properties of the heat-treated wood were evaluated and compared with the properties
of conventional hot air (HA) heat-treated wood. Decay resistance of brown rot fungi and compressive strength parallel
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to the grain of the SHS heat-treated wood without occurrence of drying check from green lumber were increased. On
the other hand, density, equilibrium moisture content, shrinkage, and bending strength of the SHS heat-treated wood

were lower than those of the conventional HA heat-treated wood. Because heat transfer and thermal hydrolysis of

SHS heat treatment was accelerated by a large amount of water, the effect of SHS heat treatment on the phys-

ico-mechanical properties was higher than that of HA heat treatment at the similar conditions of temperature and time.

From the results of this study, because green lumber can be heat-treated without occurrence of cracks or checks by

using SHS and similar heat treatment effect on the physico-mechanical properties of wood can be produced despite a

low temperature or short time of heat treatment, it is expected that heat time and energy consumption could be re-

duced by using SHS.

Keywords : superheated steam heat treatment, wood property, Larix Kaempferi
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Fig. 1. Wood specimen for heat-treatment using superheated steam.

A. Removed pieces (80 mm)

B. Specimens to measure initial moisture content (20 mm)

C. Specimen for heat-treatment using superheated steam (1,000 mm)

Mounting plate

Ilquldl gas

Condenser

Condenser

Fig. 2. Wood heat treatment equipment using superheated steam.

A. overall view of the equipment

B. side view of the reactor
(a) pressure sensor
(b) temperature sensors for the steam
(c) temperature sensors for the wood
(d) pressure control valves

C. front view of the reactor
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Table 1. Equilibrium moisture content determined by
Hailwood-Horrobin equation of four different relative
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Table 2. Calculation formula of total shrinkage
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Fig. 3. Changes of wood temperature, steam temper-
ature, and steam pressure during superheated steam
heat treatment.
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Table 3. Total shrinkage (from green to oven dry state)
Non TR. Kiln-drying 190C HT 210C HT SHS TR.
Radial direction 3.093 2.199 1.622 1.594 1.293
0323)" (0.184) (0.235) (0.227) (0.347)
Tangential direction 8.719 5.499 3.717 3.178 2.567
(0.525) (0.633) (0.730) (0.400) (0.361)
Volumetric 10.777 7.249 5.117 4.600 3.827
(0.484) (0.549) (0.843) (0375) (0.623)
( ) : standard deviation
0.52 20
g ONon TR.
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Fig. 4. Air-dried (20C and 65%RH) and oven-dried
density.
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1 Preservative effect compared with the non-treated wood (%)
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Fig. 6. Mass loss by brown rot fungi (Fomitopsis
palustris).
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Fig. 8. Cellulose strands surrounded by hemicellulose
and lignin (Smook, 2002).
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