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Reactive compatibilization of wood fibre/ HDPE composites and its mechanism

LUO Weihua* , WANG Zhengliang, YUAN Caixia, WU Yigiang, TANG Zhongrong
(College of Material Science and Engineering, Central South University of
Forestry and Technology. Changsha 410004, China)

Abstract: The wood fibres (WF) were esterified with maleic anhydride (MA) in a mixing chamber. Then the
esterified WF (EWF), HDPE and dicumyl peroxide (DCP) were compounded to prepare EWF/HDPE composites
through reactive extrusion. The mechanical properties and microstructures of the composites were investigated by
Fourier transform infrared spectroscopy (FTIR) ., mechanical test, scanning electron microscopy (SEM), wide -
angle X — ray diffraction (WAXD) and simultaneous thermogravimetry — differential scanning calorimetry (TG —
DSC). The results show that, the ester group is successfully introduced onto the WF via the dry process. In
comparison with the WF/HDPE composite without compatibilization, EWF/HDPE composites by reactive extrusion
show an increase of 112% and 36% in tensile and impact strength respectively. A significantly improved interfacial
adhesion, an increase in the crystalline size and crystallinity, but a slight decrease in thermo — stability are also
observed for the reactively extruded composites. The mechanism of the reactive extrusion is discussed. It is
suggested that the increase in mechanical properties of the composites is mainly contributed to the compatibilization
by reactive extrusion, rather than alterations in the crystal structure of HDPE matrix.
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W, 7E 30 r/min ## R IR A 10 min, £ fLBCEA
G4 (EWE),
1.3 EWF/HDPE £ & #f # 89 & Bz #5 H
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BT55V = H S HL O M QLA BRA =)D it
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Table 1 Formulation of WF/HDPE and
EWF/HDPE composites

WF or EWF

Sample HDPE/g W/ g MA /& DCP/g
HWC 100 42 0 0
HWDo03C 100 42 0 0.3
HEWO05D03C 100 41.5 0.5 0.3
HEW10D03C 100 41 1.0 0.3
HEW15D03C 100 40.5 1.5 0.3
HEW20D03C 100 40 2.0 0.3
HEW10D01C 100 41 1.0 0.1
HEW10D02C 100 41 1.0 0.2
HEW10D04C 100 41 1.0 0.4
HEWI10D05C 100 41 1.0 0.5
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¥ WF 5 EWF H1R &% 7 CH 28 5 79 i 4 FR
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W B Bl 400~4 000 em ™!,

fift FH 9% B A L1 A PR |) LLF BUS fig 44 kL
REEHLHE GB/T 1040 PRk B9 P PERE . A
A 20 mm/min; R HRFESC I AR XTT -5 Al
{87 S B ph R I L. % GB 1843 — 84 W 5 iR 1
dr TR
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HEW10D03C 2 fil # J5 JiF 45 A £F 4k 1) 21 4156 1%
Fig.1 FTIR spectra of pure HDPE, WF, EWF and wood
fiber obtained by extracting HEW10D03C composite
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Fig. 2 Influence of MA content on mechanical properties of

reactively extruded EWEF/HDPE (42/100) composites
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Fig. 3 Mechanism for the reactive extrusion of

EWF/HDPE system
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Fig.4 Influence of DCP content on mechanical properties of

reactively extruded EWF/HDPE (42/100) composites
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Fig. 5 Influence of MA content on water uptake properties of

reactively extruded EWEF/HDPE (42/100) composites
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Fig. 6 SEM photos of HWC and HEW15D03C composites
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Fig. 7 WAXD curves of HWC, HWDO03C and
HEW15D03C composites
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B AT ShRE e, 7E S B U R A Y (R
WA BT 5y FHEREHES . A il 58 35 1) db A, il
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[T R = S T (1 A B O e
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B L — 2 HDPE 43 7 Wi &% 5 s B R L. 28 &
RO A SR R S HWC A .
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Table 2 WAXD results of HWC, HWD03C and
HEW15D03C composites

Sample hkl 20/ Lyy /nm  Crystallinity/ %
110 21.48 18.3
HWC 50. 06
200 23.84 13.5
110 21.38 19.6
HWD03C 62.19
200 23.70 15.3
110 21.38 19.8
HEWI15D03C 62.19
200 23.74 15.6

\~____\\J////’

HWC:T,=135.0 'C,AT,=73.1 C

] 2
3
s
2 ‘ HWDO03C:7,=138.8 C, AT, =79.5 C
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Fig. 8 DSC results of HWC, HWDO03C and
HEWI15D03C composites
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#£ 3 HWC, HWD03C 1 HEW15D03C E & # #I ) TG &£ R
Table 3 TG results of HWC, HWD03C and
HEWI15D03C composites

Decomposition temperatures/C

Samples

Tos% T 70% T max
HWC 442.2 477.9 473.3
HWD03C 437.1 479.5 475.8
HEW15D03C 435.8 478. 4 472. 8
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