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Effect of High-Temperature and High-Humidity Treatment on
Extraction Rate and Micro-structure of Mongolian Scotch Pine
(Pinus sylvestris var. mongolica Litv.)
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Abstract: The relationship between the moisture content and the extraction rate of Mongolian scotch pine
(Pinus sylvestris var. mongolica Litv.) wood treated by high temperature and high humidity was
investigated. The changes of microstructures such as resin channels, pits and thin-walled tissues were
observed through a bio-optical microscope and a scanning electron microscope. The study found that the
drying time with the high-temperature and high-humidity treatment was shortened from 33 hours to 18
hours; the average extracting speed was increased from 0.057%/h to 0.151%/h; and the gradient of
extractive content along their thickness after drying was reduced from 0.84% to 0.31%. Compared with
conventional drying, the wood resin channel was partially destroyed after high-temperature and
high-humidity treatment, and the cell wall, pore plug and pore membrane were cracked. These structural
changes are conducive to moisture and resin discharging.
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Tab.1 Conventional drying schedule
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<15 95 30
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Fig.1 The layering and slicing positions of wood sample
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Fig.2 Drying curve of two drying schedules
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Tab.3 Extraction rate during two drying process

FRTE  FRMIA FRE% W%
0 4.370
3 3.988 8.74
6 3.666 16.11
9 3.419 21.76
12 3.271 25.15
15 3.085 29.41

HIT A
18 2.929 32.98
21 2.794 36.06
24 2.719 37.78
27 2.623 39.98
30 2.551 41.62
33 2.503 42.72
0 4.500
3 2914 35.24
5 2.541 43.53
7 2.254 49.91

P

pim 9 2.026 54.98

11 1.935 57.00
13 1.871 58.42
15 1.822 59.51
18 1.785 60.33
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Fig.3 The resin canal before and after drying process
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