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In the preparation of wood—-plastic composites (WPCs) with flame retardant treatment the addition
of insoluble ammonium polyphosphate ( APP) can increase the physical and mechanical properties of
WPC. To analyze the effect of APP on WPC during the hot pressing process we calculated the apparent
activation energy of wood fibers at temperatures ranging from 170°C to 190°C using a CoatsRedfern
method. We analyzed the changes of functional groups in treated and untreated fibers after hot pressing by
Fourier transform infrared spectroscopy (FT-HR). Finally wood fiberboard and wood-plastic plywood
were prepared to verify our conclusions. Results showed that: 1) the apparent activation energy of flame
retardant fibers was lower than that of blank fibers; 2) the amounts of carbonyl and methyl groups and the
number of ether linkages in treated fibers changed; 3) flame-retardant wood fiberboard had higher
bending strength than wood-plastic plywood but the plywood had a higher dry strength. From these
results we can conclude that the addition of APP increases surface activity of fibers and interface
compatibility between wood and plastic under hot processes. In general WPCs with the addition of APP

have improved physical and mechanical properties.

Key words  ammonium polyphosphate; flame retardant; wood-plastic composites; surface activity;
compatibility
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Fig. 1 DTG curves of wood fibers and flame-retardant
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N Tab.1 Apparent activation energy of flame retardant and
175 ~185°C 1.5 MPa. 2 flame—retardant wood fibers kJ * mol ™'
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Fig.2 FTHR spectra of two kinds of wood fibers
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Tab.2 Comparison between the characteristic absorption of

blank fibers and fire—retardant fibers

1

/ em” /em ™!
1457.51 1 1 457. 60 1 —CH,—
1237.97 456.742 1235.92  415.933 —(C—0—C—
1373.23 82.584 1373.23 52.720 —CH,
0
1 734. 41 127.809 1 733.13 62. 176 I
— C—
2 : N
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3,
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Tab. 3  Physical-mechanical properties of wood fiberboard
2 h
1% /MPa /MPa /MPa
- 0.016 3.52 669
63. 69 0. 066 27.18 3013
3 :
14
(—OH). (C=0)
2.4
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Tab.4 Bonding strength and failure ratio of

wood-plastic plywood 3

/MPa 1% /MPa /%

1.241 2.1 0.741 9.2
1.320 7.3 0.723 6.7
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