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Table 1  Composition of WPC samples

WPC number PE (wt% ) Wood-flour (wt% ) GMA (wt% ) DCP (wt% ) St (wt% ) TPP (wt% )
1 70 30 0 0 0 0
2 69.79 29.91 0 0.3 0 0
3 68. 95 29.55 1.5 0 0 0
4 68.74 29. 46 1.5 0.3 0 0
5 67. 69 29.01 1.5 0.3 1.5 0
6 66.99 28.71 1.5 0.3 1.5 1
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Fig. 1 FTIR spectra of wood-flour extracted from the WPCs: (a) 1-pure PE, 2-pure wood-flour, 3, 4, 5-wood-flour extracted from 1#,2#

and 3# of the WPCs; (b) 1-pure PE, 2-pure wood-flour, 3,4 ,5-wood-flour extracted from 4#,5# and 6# of the WPCs
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Fig. 2 Compatibilization reactions of GMA and GMA/St on PE/wood-flour composites



624 Iy

—"%‘

%

i 2012 4F

%

1470 em " Ab [ WE Uk s L B AR, FE B 4# . 5# 6#
WPC WA #45r PE 4 FHEGTE AR BT | S
TEAR Y L PE 43 & N fg o fil 42 L4y, -
WYL, A PE 5K By & Al BF h o R, 7
DCP 5| % F,GMA A 5 PE #5424 i PE-g-GMA ,
I i R 55 A Ry 3R T R R SN, DT E R 5 1 A [
PR RS (WK 2).
2.2 WPC #HEH#rmEwER

3 & WPC il B i i) SEM F® H-. AT LA

D) % )

ZEH AT A 38 25 Ab BRI 1#WPC |, H S in A
DCP ) 2#WPC A1 H il in A GMA ) 3#WPC
o OB T AT K o AROR R gk Ak R, HLR G 3R
HDGH. RUX = Fp WPC KRB PIAHSE G555, 1M
[F ARSI T GMA il DCP ) 44 5#F1 6#WPC il
Wi B ARy R 5 PE 255 5%, HIR DA A K
AL B i . X B — B Ui W AE DCP f7 7
T ,GMA A Xf PE FUA M #E4T B 42 5 1S 25

Fig. 3 SEM micrographs of impact cracking surfaces of the WPC samples: (a) 1#, (b)2#, (c)3#, (d)4#, (e)5# and (f)6#
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Table 2 Tensile strength, flexural strength, elongation at break, notched impact strength and HDT of the WPCs

Tensile strength Flexural strength

Elongation at break Notched impact strength

WPC No. HDT(C)
(MPa) (MPa) (%) (kJ/m*)
1 19.2 23.7 8. 4 3.5 70. 4
2 26.6 26.9 8.5 4.8 75.9
3 21.3 24.9 8.6 3.4 74. 4
4 32 29.1 1.1 5 78.1
5 32.4 29.6 10. 4 5.2 77.1
6 33.1 29.7 12.6 6.6 75.2
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DIRECT REACTIVE COMPATIBILIZATION OF PE/WOOD-FLOUR
COMPOSITES BY USING GLYCIDYL METHACRYLATE AND COMONOMER

Yue-wen Li', Xing-hua Chen', Jie Ouyang’, Chen Xiong’
(' College of Light Chemical Engineering, Hunan Vocational College of Science & Technology, Changsha 410004)
(* College of Chemisiry Science & Engineering, Hunan Normal University, Changsha 410081)

Abstract Compatibilization between polyethylene ( PE) and wood-flour was achieved by means of direct
reactive extrusion of glycidyl methacrylate ( GMA ), PE, wood-flour and other additives. Impact cracking
surfaces of the PE/wood-flour composites ( WPCs) were observed via scanning electron microscope ( SEM).
Fourier transform infrared ( FTIR) spectra of wood-flour extracted from the WPCs were measured. Heat
distortion temperatures ( HDTs) and mechanical properties of the WPCs were tested. The effect of comonomer
styrene (St) and anti-crosslinking agent triphenyl phosphite ( TPP) on the reactive compatibilization was also
evaluated. Experimental results indicated that some of PE chains in the WPCs were bonded onto the surface of
wood-flour after reactive extrusion resulting in the improvement of compatibility between PE and wood-flour.
Both increased grafting ratio of GMA ,and more bonded PE chains on the surface of wood-flour were evidenced
due to the addition of St. However, the addition of TPP reduced the grafting ratio of GMA. Mechanical
properties and HDTs of the WPCs were obviously improved after direct reactive extrusion. At 1.5 wt% of GMA
and 0.3 wt% of DCP in the extrusion composition of WPC ,the tensile strength,flexural strength,elongation at
break , notched impact strength and HDT of WPC respectively increased by 67% ,23% ,32% ,43% and 7.7 K
comparing to those of the WPC without reactive extrusion. The addition of St was able to inhibit the cross
linking reaction of PE, however, there was no significant changes observed for its mechanical properties and
HDT. When both St and TPP were added in the WPC |, the composites’ HDT decreased while elongation at
break and notched impact strength were improved.

Keywords Polyethylene, Wood-flour, Composite, Glycidyl methacrylate, Styrene, Reactive

compatibilization



