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Figure 1. Effect of weathering on the flexural strength of rice straw flour-polypropylene composites.
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Figure 2. Effect of weathering on the tensile modulus of rice straw flour-polypropylene composites.
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Table 2. The color indexes in the studied treatments before and after weathering.
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Figure 3. Effect of weathering on the color change of rice straw flour-polypropylene composites.

Y.



2,5 M4

Shas sk @ oS T Sl ed el sl QLS ol (Sailee gl S el
Olay dos Lill b 3l o sdaline &S 5 gboles .l 0l 03,51 ¥ U 53 (B30 s ol>)
Lo sy oy 25 53 OlsS e by i ol s bl e 20l ek gl s sles [Sa505m
olwdor il j i S 4l Bl 5338 s ojladar (55 yhla b ol 26 6 ey
3 Sy 0y S ypl sl e ol W GUS Cz e 5 03 S Jes ile Olge o
Sle S mals L)) syls ol emas 1y Sopmb los 5o aged OAS Cosd opllins S bl Canss
Slaas sl 53 Sk o s I sk OAS Jeb S 5 by S Skl Rals Sl AU s Ol
S &S0k .ol 3Lissse wsd 6l p (%S sl S s S kbl 0U 2aS Ll 633le
S5 slos wlie Ly Sl e e ped (Ssk e s 5 (Sussh los e stalie ¥ s o
S ol gl b anslie s plt s ) ol slaesladin Sos G b 1S e S5
s ssam s S sssb 4 (Y dpux) Kol 5V ol S ol (BLSL o p b
DL rals aa gad (Sisoh a3 5 (Suosh slos el los daojludir oS 5 53 8L 3L
A3 BLSL ek oy Ik 03 658 5 IS g0 055 (A L Ol e 1 aies cl S5 0l
IS don oy I35 055 Sl L e bosan aomndls Jad e (GG 5 0l S oy 5
53 ey oI el s 5e S - O ST s 5 4l 15 (6 ek sls iy (Sas 50 S
35 K5k 5 b les wels Hlanl Ol e syl 510D b e SRl ol S S Ll
Aol SralS sldcs A5 slae sy sl slss s (BLSL o s 5l Lol slae sl
el oS 5T s g SSazel aanl g ol sk 45 Bl B 55 L ras
O dlad g sk ol 5l s edion s ) oslodiy S i mhan 55 S CuiS

(00 35 (Sossh s Gl 5 gslessh @ ) 5 ates sla0l

ARY



1¥A0 (1) aliogg (YY) s SR g ga (55908 9 pole (sla g3y 4 i

DSC v 3l o gl A andlas 5,90 slajled o glo S sla fall =Y Jpds
Table 3. Thermal parameters in the studied treatments from DSC curve.
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Abstract
Background and objectives: Wood-plastic composites (WPCs) are increasingly
used for non-structural applications in the automotive, furniture and building
industries. Despite remarkable progresses in manufacturing and processing
technologies for WPCs products, the application of WPCs in an outdoor
environment is still a major concern. Exposure of WPCs to varying environmental
conditions such as moisture, temperature and UV radiation results in changes to the
structure of these materials. Consequently, the color change, loss of aesthetic
appeal and mechanical property, and decrease of their performance applications
have been affected. This research was carried out to investigate on the effect of
weathering on the mechanical, thermal and color properties of rice straw flour (RF)
and virgin/recycled polypropylene (VPP or RPP) composites.
Materials and methods: Rice straw flour (RF) was mixed with both virgin and
recycled polypropylene (VPP or RPP) and MAPP at 180 °C and 60 rpm in an
internal mixer, and the samples were made by injection molding. The ratio of PP
was 50% based on oven-dry weight of RF. The amount of coupling agent was fixed
at 2% for all formulations. Accelerated weathering of samples was conducted in a
xenon arc-type light exposure apparatus for 2000 hours. Finally, the mechanical
and thermal properties and color measurement of samples were tested, and
compared with control samples (unweathered).
Results: Results indicated that the flexural strength and tensile modulus of samples
decreased with the increase in weathering exposure time. The color of composites
sharply changed after accelerated weathering, and the lightness of samples
increased. Differential scanning calorimetriy (DSC) test revealed that the thermal
stability of composites (the melting temperature, crystallization temperature and
crystallinity) decreased with increase in weathering exposure time, due to the
polymer chain scission deterioration by photdegradation process. The highest
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lightness and color change in the RF/RPP composites was observed. However, the
VPP samples showed higher mechanical strength and thermal stability than RPP.
Conclusion: The findings showed that the RF/RPP composites had lower
durability against weathering compared with other ones.

Keywords: Recycled polypropylene, Accelerated weathering, Mechanical strength,
Thermal stability, Color change
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