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Table 1 The contact angle for wood/PE composites under plasma treatment with various exposure times

Measure Distilled water Glycerol

time (s) 0s 30 s 60 s 120 s 0s 30 s 60 s 120 s
6 81.0 (2.7) 46.0(3.2) 41.0(2.7) 36.5(3.7) 70.0(2.7) 77.0(2.5) 57.5(2.2) 59.0 (1.9)
12 81.5(2.8) 46.5(3.0) 40.0(3.4) 37.5(3.0) 69.5(2.5) 71.5(2.4) 54.0(2.1) 53.5 (1.8)
18 81.0 (2.5) 47.0(3.9) 40.5(2.3) 36.0(3.5) 67.5(2.8) 73.0(3.6) 51.5(3.7) 48.5 (1.6)
24 81.5(2.0) 49.5(3.8) 40.0(3.7) 35.0(3.7) 67.5(2.7) 71.5(2.5) 49.0(2.7) 46.5 (2.4)
30 81.0 (2.3) 49.5(2.5) 38.5(2.2) 33.5(3.5) 65.5(2.7) 70.0(2.9) 48.0(3.1) 44.0 (2.6)
36 80.0 (2.7) 50.0(2.8) 39.0(3.1) 32.0(3.5) 69.0(2.6) 66.0(3.0) 47.0(3.5) 45.0 (2. 1)
42 80.0 (2.7) 48.5(3.0) 38.5(3.2) 30.0(3.2) 69.0(2.5) 65.5(3.2) 455(3.0) 41.5 (2.0)
48 81.0 (2.2) 48.5(3.3) 40.0(2.2) 30.5(3.3) 68.5(2.9) 64.0(3.0) 46.0(3.2) 41.5 (1.8)
54 79.5 (2.7) 47.5(2.9) 37.5(2.9) 32.0(3.0) 66.5(3.0) 63.5(2.9) 45.5(2.7) 39.5 (1.8)
60 79.5 (2.2) 48.0 (3.6) 38.0(2.4) 30.5(3.2) 69.0(2.4) 63.0(3.3) 44.0(2.5) 38.0 (1.9)

Annotate : the numeric in the parentheses is standard deviation.
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Fig. 1 The FTIR spectra for wood/PE composites treated under
plasma with various exposure times

0) Untreated; 1) 30 s; 2) 60 s; 3) 90 s; 4) 120 s
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Table 2 The contents of the surface element of wood/PE composites

treated under plasma with various exposure times

Exposure time (s) C (%) 0(% ) 0/C
0 90. 23 9.77 0.108
30 67.32 32.68 0. 485
60 68. 05 31.95 0.470
90 68. 83 31.17 0.453
120 67. 65 32.35 0. 478
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T C 355 by B 2 SRR AL BRI RE R ) C
AT ANE IR, TR Cls 3501 2320 3 A4 I,
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Exposure for 30 s A 28500 126 3953
B 28630 159 821
C 28774 158 839
D 28930 1.50 11.21
ClsA

ClsC  ClsD

FLRNEERL  HO6 R T ClsC.

BE (eV) FHHW (eV) Content (%)

A 28497 1.10 79.46
B 286.48 1.76 7.22
C 288.58 1.75 3.67

282 284 286 288 290 292
Binding energy (eV)

Fig. 2 The C spectrum analysis of untreated wood/PE

composites
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Fig. 3 The C spectrum analysis of wood/PE composites treated under plasma with various exposure times
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Fig. 4 The O spectrum analysis of untreated wood/PE

composites

Exposure for 30 s A 531.80 1.77 11.91 Exposure for 60 s A 532.16 1.62 12.13
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528 531 534 537
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Fig. 5 The O spectrum analysis of wood/PE composites treated under plasma with various exposure times
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PLASMA SURFACE TREATMENT OF WOOD
POWDER/POLYETHYLENE COMPOSITES
——EFFECT OF TREATMENT TIME ON SURFACE

CHARACTERISTICS OF THE COMPOSITES

LIU Yang, LU Xinying, TAO Yan, ZHANG Yanhua, DI Mingwei
(The Material Science and Engineering College, Northeast Forestry University, Harbin 150040)

Abstract Low-pressure glow discharge of air plasma was used to increase the wettability of wood/PE
composites in order to improve their adhesion properties. The changes in surface properties of the composites
treated under plasma were studied by contact angle measurements, Fourier transform infrared spectroscopy
(FTIR) and X-ray photoelectron spectroscopy ( XPS) analysis. Contact angle were measured at different
exposure times for a series of test liquids, and the results showed that the contact angle decreased after being
plasma treated under different exposure time, which meant that the surface wettability of the composites was
improved significantly. The FTIR analysis results showed that polar groups such as hydroxyl, carbonyl and
carboxyl were formed on the surface of the composites treated under plasma. And the generation of these polar
groups was benefit of improving the wettability and adhesion capability of wood/PE composites. XPS analysis
results indicated that the content of oxygen element in the composition of surface element for wood/PE
composites increased after plasma treating, and it reached a balance in a short time , meanwhile a lot of carboxyl
groups were formed.

Keywords Wood powder/PE composites, Plasma, Surface treatment, Surface properties, Treating time





