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Figure 1. Interaction effect of levels of nanoclay and coupling agent on the mass loss.
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Table 2. The effect of nanoclay and coupling agent on bending resistance and modulus in two modes
before and after the decay.
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Figure 2. Independent effect of clay nanoparticles on impact strength of composites in two modes
before and after the decay.
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Figure 3. Independent effect of coupling agent on impact strength of composites in two modes before
and after the decay.

Cabis (SaiSly 5 O Qlr p Ausn b Aokl Sl siScir 5 sl

el o w3l QLIS Y U 55 Shew sy Ao g 3 S s s el a b glassledis 5L
5ol ode eduS iz osle 5 sy D3 U 1531 L e pd e sdaline Jadx pl 53 4S5 sboles
Clder s S oS (5 sbas (ol tals sl atle sl eSS s Culs  SaiS)y
5 ekiS iz osle Ao 3 Yool ends o5l Ao pn NSl eslinad @ b e culis SaiSly 5 o
Skl 358 (Shy o eliSiir 5 ol BB wsal @ by bacaaS (ol doss i
.5);,-;M&w)ﬁaw\élﬁ4nﬁ¢Lgﬁ.:l.éwﬁuojjsggi':}bjlduw)j}ljc;bb
DA5 b b corge Sy al S Ll oy e 2 ST b b las e Jgl edlSe i35
oeils e ey Sl glagN oS cl Sy cpla kel s XL V""—”K‘ 238 o usb,
Sk el 0o S5 558 e OAS o 5 s SSYsb Seb W g pl s
D 58 g el 33,8 a uaelS sk O 36 I G s 4 o ge oS 25
Ls));,u}uh};:g%y&bmwu&z\;w@w&uQbs6;,\;@&;@@%
SaS s ;W\)ng e Wy alS 4 s g3250 o S 358 0 ujsslS o
31 2 illas (Ve ) s 5 5515 5 (T18) b sade 5 53l gl b gl ol S o

J\)«ﬂ S 93 UT J:.WS))JV:A 6@0); L: JJ‘)?.; 41:..4) “ oJJJSCJ;; osle ‘JiiJ g_ejlo )‘ (YV

A



Ol o2 g (S oo ailwidl

w‘a- Lu,uj:.w: J.’L; JrMSj)J:ALSLﬁo_}; k_ﬁ.,\}fo_}y\& LSJZM\ LSLA°.5J§J‘:§":‘;JL5)}L""}‘§':J
() &S o bts g Sl by BUI ol

S da s 8 S gs s cubis (FadSTy 5 O Qe sy, g ediSThr esbe g eyl LS - o

S e 3,
Table 3. The effect of nanoclay and coupling agent on water absorption and thickness swelling in two
modes before and after the decay.
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3 1.91+0.05 e 2.17+0.04 d 1.02+0.02 e 1.1440.05 d
4 1.64£0.04 d 1.97+0.04 ¢ 0.92+0.02 d 1.09+0.04 cd
5 1.54+0.04 ¢ 1.86+0.08 c 0.88+0.02 ¢ 1.03£0.04 ¢
6 1.41+0.01 b 1.62+0.02 b 0.72£0.02 b 0.92+0.02 b
7 1.36£0.02 b 1.56+0.04 b 0.71+0.01 b 0.88+0.02 b
8 1.1440.04 a 1.4240.02 a 0.62+0.02 a 0.88+0.02 a
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Table 4. The effect of amount of nanoclay on quality distribution of silicate layers in wood plastic
composite.
(j«’).vb) o Jb/»:l?w éUﬂA._vy e Aol
The distance between the silicate

s U loa
(a53) WSl anil 3,8 Ky sl (o) oy U 1k

Amount of nanoclay

0
layers of clay (nm) 2 theta () (%)
13.27 6.68 Pure nanoclay
14.95 5.92 2
15.09 5.89 4
14.80 5.97 6
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Table 5. The effect of amount of coupling agent on quality distribution of silicate layers in wood
plastic composite at the level of 2% of nano clay.
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The distance between the silicate layers (ax,2) Amount of coupling
of clay (nm) 2 theta () agent (%)
14.95 5.92 0
15.09 5.89 3
(a) (b)
800 wis]
600 2 theta Co: 7.76
\ 2 theta Cu: 6.68
LTy D-spacing: 13.27
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Figure 4. X-ray diffraction for levels of nanoclay, pure nanoclay (a), 2% nanoclay (b), 4% nanoclay

(c), 6% nanoclay (d).
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Abstract

Background and objectives: Wood plastic composite product are a new group of
composite materials that in comparison with products such as particleboard and
plywood not old and are placed in the group new products. This group of
composite considering to their wide range, has provided the groundwork for
researchers, nowadays. Since the a major part the combination of these composites
to wood and lignocellulosic material was constitute and given that wood and
lignocellulosic material are prone to decay, so This research with aim of evaluation
the effect of nano clay and Maleic anhydride modified polypropylene maple
coupling agent material on physical, mechanical and natural durability of
composite from polypropylene/ Haloxylon wood flour against the Coriolus
Versicolor were investigated.

Materials and methods: For this purpose Haloxylon wood flour with 50 percent
weight ratio were mixed with polypropylene. Maleic anhydride modified
polypropylene maple coupling agent material at two levels 0 and 3 percent and
nano clay at four levels 0, 2, 4 and 6 percent used as variable factors. Material
mixing process into the extruder device and test specimens were made using the
method of injection molding. The test specimens placed for 14 week exposed to
Coriolus Versicolor according to EN113 standard with 25 °C temperature condition
and 75 percent relative humidity. Finally the amount of mass loss, strength and
modulus of bending, impact resistance, water absorption and thickness swelling of

*Corresponding author: shahreki.afsaneh68@yahoo.com

YAY



wood plastic composite in two state of before and after decay were determined. For
morphological study of composite from X-ray diffraction was used.

Results: The results showed that with increasing nano clay mass loss, impact
resistance, water absorption and thickness swelling were decreased but strength
and modulus of bending of composites were increased. Beside with increasing the
coupling agent, mechanical strength were increased but the mass loss, water
absorption and thickness swelling were reduced. Structural studies of nano
composites indicated that distribution of nano clay particles in matrix were
Intercalation and with increasing the amount of nano clay up to 4 percent the
spacing in nanolayered silicates were increased and with further increasing of nano
clay particles up to 6 percent the distance between these layers were decreased.
Conclusion: the use of nanoclay and Maleic anhydride modified polypropylene
maple coupling agent material the one hand resistance to decay and natural
resistance of wood plastic composite against of the white rot Coriolus Versicolor
will be a significant increase and on the other hand prevent from a significant
reduction physical and mechanical properties of this composite by fungal attack.

Keywords: Coriolus Versicolor, Wood plastic composite, Natural durable,
Haloxylon wood flour, Intercalation
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