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YAA



2,5 M4

3 ol 53 AN e 5 035 2 g SUI I OU ) e A3l o DLl o 2
oAb el gl Jpame gaslie (ol g apr 0o rabie LOT 3 S les )
oS 5 Ol geas L OUI 3l eslinal Colee ala 51 .(Yr 5V0 Y ) W5 5 o sias SUI
o=l SOl ol @ Ol e p 5l S sla ey s SUL lassluadr ctle s S, L s
S shen slge cpl Sl Lol 51 AT 50l 5l S olal Wy anl b o o Lol
V) s Sl s ol 51 g o350 5 caiS sl osledir ol aul B
(0
S 1 S5l es alo lasjladir | sl S omewds 4w b (Y00 ) 0L 5 0l S
35 odes O3y LialS oS ails bl ool S Sl am s Yo e les &uls 45 s oo 3]
Sl s b SO~ L_}?,:‘gjaﬁf‘\sm\&a ol :\ﬁu:jb a=55 £ les s el
Sl L — ke S S es atle siludr SOl Sl (YerA) SLS 5 IS I8 Q)
Sl L aS ails LBl 5 esls 13y syse | Aol sy oile S Ose3l U 1 S
OF) Wl o 2alS aoslutir ©opd 2l 5 sk L2 (glos ¢ i35 duo s ¥o B Ve 51 OUI Ik
L Sl —r oslair 53 Solm Sl oy 4 555 GBS 53 (Y00 4) 1580 5 (g g2
03550 a8 sl s ol imstls S5l i O35 5 Aol iy ale S Osasl Sl eslizal
(AN S &A:.d‘jg e osladon o B gles S (s (6 ks Ay o3le 53 g 3
5 pkS oS 5T e wstle sjladir Gl bl 5 ol okl (Y01 eslimnd
5 addllas 35 | SO Sl s 5 ol S e 035 e S esliad b 1y Laendlsl L
st BB besladr SOl cu 55 e iS5l 5 (g saiky e p 84S 28 0L Sl ol
oA Gl ks ok andls b Sl Sl A5 oledled (5 &S sk ol
Sl s ook Sl eSS 5l 0558l 45 C8 S 4 uizeen ASL e oleder 5l i

S 9 Lﬁ'?)\J} e S é)bdlx_e djf\ u,:ﬁ.i|je\ o 40 (afl.a; LWV R osle E) (3_,\3 oS CJ\)J

1- Thermogravimetric Analysis (TGA)
2- Differential Scanning Calorimetriy (DSC)
3- Thermo Mechanical Analysis (TMA)
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1- Thermal Expansion Coefficient
2- Hakke Internal Mixer
3- Injection Molding
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Table 1. The compositions of the studied formulations.

(do3) g 5,0 (Ao 33) s sl (do3) oS, 850
Wood flour (%) HDPE (%) MAPE (%)

50 50 0

50 48 2

50 46 4

60 40 0

60 38 2

60 36 4

70 30 0

70 28 2

70 26 4
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1- Derivative Thermogravimetric (DTG)
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Figure 1. Effect of filler content on weight loss of wood flour-HDPE composite.
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Figure 2. Effect of filler content on derivative weight loss of wood flour-HDPE composite.

] ol AS‘J\Y’JK.:)J e.,\MS)K)Lﬂ\_LL:NﬁJuA st\: LSL&M)NMJ&)JJATGAW

e.,\;;S)K)'Lﬂ \_.G.L.:Nﬁbuﬁ d)l" LSLQA_:)A.: BEl Q)_} u,l}.«hls .,\..:‘5) LJ)AZL-;G odalin AS)JJGQLQ.A

J?)LM.: J).JL;G odalin e.,\MS)K)LM: A3 LSLQA_:)N BEl Q)_} u,l}.hls )‘.,\.E.d JJZ.IM.: Lol sl 4.:\..:..4

C;b BEl el oS )KJL« A3 LSLQA_:‘)A.: )‘ J.:..:M.: e.,\MS)K)LM: st\: LSLQA_:)N Lﬁ'il'd}; Ls)\"l'iL.’.

St I3l G ge (6 ek an o3l 5 o 35T Il s b Sl eSSl esle

Sl b S oAl s esleder Coslis ;ﬂ@:@. S ks 5B g3 S pie mha

T2V ) ) s e

Y40



VAL (£) o )lond dTY) s SR> 5 g2 (5908 9 pgle o sig sy & pubd

100 o
80
S
o
w g 607
i 8
=
8 £
BN
2 404
20 -
= o \Nithout MAPE
------ 2% MAPE
—— 4% MAPE
0 T T T T T T T T T T 1
0 100 200 300 400 500 600

Les

Temperature (OC)
OIS PP U S IR PSS PRLIN CRNTEL 9 L4 (W RV L T
Figure 3. Effect of compatibilizer content on weight loss of wood flour-HDPE composite.
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Figure 4. Effect of compatibilizer content on derivative weight loss of wood flour-HDPE composite.
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Table 2. Effect of filler content on thermal properties of wood flour-HDPE composite.
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Table 3. Effect of compatibilizer content on thermal properties of wood flour-HDPE composite.
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Figure 5. SEM micrograph of wood flour-HDPE composite, with coupling agent (500X).
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Abstract

Background and objectives: In this study, the effect of filler content and
compatibilizer on thermal properties of wood flour- high density polyethylene
(HDPE) composites was investigated.

Materials and methods: High density polyethylene and wood flour (50, 60 and 70
wt %) with coupling agent (0, 2 and 4 wt %) were compounded in an internal
mixer, and samples were fabricated by injection molding. Thermal properties and
fractional crystallinity of samples were studied by thermogravimetric analysis
(TGA) and differential scanning calorimetriy (DSC).

Results: The lower weight loss at higher temperature was found for composites
containing higher amount of wood flour; Also, the thermal properties of composite
samples increased with the increasing of wood flour up to loading fraction of 60%,
but decreased using higher (70) wood flour loading fraction. The positive effect of
filler on thermal properties is related to wood flour acted as nucleating agent, and
decrease the thermal properties at higher filler content levels is probably due to the
stop the growth of crystals and the formation of amorphous. Besides, the adding of
compatibilizer to the composites boosted the thermal stability and fractional
crystallinity of samples. The scanning electron microscopy (SEM) micrographs
demonstrate a better adhesion between the HDPE and wood flour due to the
presence of the coupling agent.

Conclusion: Based on the findings the composite containing 60% wood flour and
4% MAPE showed higher thermal stability.
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