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Study on the Surface Characteristics of Pinus massoniana Heat-treated
Wood
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Abstract The Pinus massoniana was studied by steam heat treatment at 180, 200, 220 °C for 1, 3, 5 h, respectively.
Using dryer method to test the change of formaldehyde adsorption of different temperature heat-treated wood and
using temperature programmed chemical adsorption, surface contact angle and surface testing method to explore
the changing laws of heat treated wood surface characteristics that treated different temperature treatment. The
results showed that: compared with non-heat treatment meterials, (1) the formaldehyde adsorption performance
was improved after heat treatment, and when P. massoniana were treated at 180 °C for 1h, the formaldehyde adsorption
performance was best, and with the extension of processing temperature and time, the formaldehyde adsorption
performance showed a trend of decrease overall; (2) the adsorption of formaldehyde by heat treatment wood
was not only physical adsorption, but also chemical adsorption; (3) after treatment of different temperature, the
wood’ s surface area decreased; (4) after heat treatment, the surface contact angle of polar distilled water on the
wood surface was larger than the untreated material, and the higher the temperature of heat treatment, the greater
the contact angle on its surface, while the surface contact angle of non-polar diiodomethane on the wood surface
had the opposite trend.
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Tab. 1 Chemical adsorption test temperature program

\ S R
07 B i1 ZHCT
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1 25 25
2 70 30
fiyis
3 70 90
4 43 20
5 43 30 118 [t
6 43 30 w4
7 43 30
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8 43 70
9 240 10
€E|
10 0 10
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Fig.1 The formaldehyde adsorption and specific surface
area of distilled water corresponding group of heat treated
wood at different temperature
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Fig.2 Chemical stripping curve 1-3 of heat treated wood
at different temperature
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Tab. 2 The surface contact angle of water on the specimen surface

- i
I{L IET.{ i Surface contact angle/® FHIE
rocessing o
diti Mean/
conditions 1 2 3 4 5 6 7 8 9
EYY) 40395  30.524  46.248 36.639  38.899 3555  38.0695 37.5436  34.022 37.543

180 C, 1h 89.862 87.786 90316  89.318  81.9203 86.876  88.038 81.063 86.594 86.864
180 C, 3h 85.057 80.983  89.773  88.441 84.5787  87.305 89.683 89.826  90.018 87.296
180 °C, 5h 82.402 82.851 84.774 90.962  90.8109  83.008 81.459 81.775  78.716 84.084
200 C, 1h 90.319 92556  90.482  87.271 91.318  90.386  89.510 86.435 89.720 89.777
200 C, 3h 91.778 90.890 84340  90.827 89.346  91.235 85.760 92.213 90.008 89.600
200 C, 5h 90.311 89.862 90347  89.715 91.161 84.448 87.005 88.463 80.872 88.020
220C, 1h 88.221 93.679 92954 89.679  88.235 87.415 89.932 89.746  89.836 89.966
220°C, 3h 86.928 90.072  90.431 89.209  92.245 87.146  94.171 89.827  90.669 90.078

220C, 5h 91.289 89.455  87.824  93.89 95.373 95294  94.681 89.74 93.774 92.369

®3 “HAREDEMKHRENREZMAE
Tab. 3 The surface contact angle of diiodomethane on the specimen surface

b T A
- ET{ i Surface contact angle/° FHE
Processing o

diti Mean/
conditions 1 2 3 4 5 6 7 8 9
=H 23.341 22.742 19.571 19.971 27.229 23.800 25.097 21.839 20.903 22.721

180 C, 1h 31.162 28.804  30.634 22.144 16.622 16.626 17.218 17.827 19.819 22.317
180 C, 3h 15.699 13.682 15373  10.952 11.380 11.137 11.930 10.552 13.164 12.652
180 C, 5h 21.663 20.050 6.938 12.439 6.331 18.286 14.945 12.281 13.703 14.071
200 °C, 1h 13.435 13.129 14444  15.599 13.922 14.545 13.615 15.874 11.006 13.952
200 C, 3h 12.869 16.296  21.891  12.798 12.775 19.745 11.969 15.068 18.174 15.732
200 C, 5h 17.408 17.715  17.892  20.213 16.998 19.469 15.752 11.264 10.557 16.363
220C, 1h 18.479 21.853  11.561  15.323 15.084 14.788 14.133 12.960 12.419 15.178
220 °C, 3h 11.593 13.436  16.109 8.979 8.285 7.373 10.725 13.187 10.407 11.122

220C, 5h 13.157 12.937  17.242  15.041 9.182 16.100 16.944 16.942 19.323 15.208
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