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Abstract

Background and objectives: The possibility of using agricultural lignocellulosic residues as
a complementary raw material for the production of wood composite products can have a good
economic justification. This will be possible if the manufactured product exhibit the desired and
standard quality. However, woody material can impose a detrimental effect on the physical and
mechanical properties of the final product. Therefore, conducting laboratory and research studies
in order to recommend a raw material is essential for consumption in industry. The utilization of
agricultural lignocellulosic residues in wood composite products industries has been the subject
of various research activities in different parts of the world. In this research, in order to improve
the mechanical and physical properties of wood-plastic, nanoclay particles have been used as
reinforcements and corncob residues have been used with poplar wood.

Methodology: The amount of polypropylene and lignocellulosic material were 60 wt% and
40 wt% respectively. The Nano-clay was added in three levels 0, 2 and 4 wt% and the amount of
coupling agent was fixed and set to 2 wt% for all treatments. The control samples were made
using polypropylene material.

Results: The results showed that the tensile and flexural strengths were increased at the
mixture of 25 corncob residues and 75 poplar wt% particles. For tensile and flexural modulus,
adding 2 wt% nano-clay led to an increase in strength and modulus but there was a decrease when
4 wt% nano-clay was used. The impact strength increased by adding nano-clay

Conclusion: According to the mechanical and physical properties of all the treatments, the
samples which were made of 25 corncob and 75 poplar wt% particle with 2 wt% of Nano-clay
had better results compared to other samples.

Keywords: Corncob, composites, polypropylene, wood plastics, nanoclay.
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Table 1- The code of different treatments

Combinations Nanoclay N
NO ) ) Code repetition
1 100 poplar 0 Al 4
2 100 poplar 2 A2 4
3 100 poplar 4 A3 4
4 25 Corncob/75 poplar 0 Bl 4
5 25 Corncob/75 poplar 2 B2 4
6 25 Corncob/75 poplar 4 B3 4
7 50 Corncob/50 polar 0 C1 4
8 50 Corncob/50 polar 2 c2 4
9 50 Corncob/50 polar 4 c3 4
10 75 Corncob/25 poplar 0 b1 4
1 75 Corncob/25 poplar 2 b2 4
12 75 Corncob/25 poplar 4 D3 4

Glume

Woady ring

(Corncob) &5 o8 — \ o s IS8
Figure 1. Corncob



VO

ol Sl asadl s S A caSe sl
L (Alderich) g, a1 <S,2 51 (MAPP) o, 55 25y
S s by e memle 5 8L /8) Al
AR RIS P W S M)ﬁdﬁj\ﬁﬁﬁ\w
..,\ia;w\.é.‘;w\ﬁﬁt,@' do ¥ Q\ﬁ@b\;gf'ﬁu Ay

CA.}A t\y’\)\ éMJ\JJ bbu.'«'.«.u‘ 290 w)}.;u
ML'@ C|OiSIte 10A 6)\.?;! ”U \4' B I C}L&‘ ij).k.ﬁ))ﬂ
25 0 M g5 Southern-Clay S s baw 55 &S

Yooslat XA ale ol al B 5 G o lidios aalilas

Populus ;5i0 455 3l sslizal 3,50 s 3,1 23050
5o I s @Ld Lo,y L) @Ld oS deltoieds
ag (Corncob)(cal &3 adsa (655 0 dtud b S 0
Has S SIF/Fe sl s anam s 5l e &S w5
b el YY qua\f&sha\a)a\u Sles 53 s

Ao i Y casb,
|\/|0p|enV3OS 6)\.>u rb\;w)j S)90 LILJJJ’GL

J._.rjf./‘\\' azusld a\;gﬁ\“ a5 YV gl s

ool Olaxie =Y Joax

Table 2- Characteristics of nanoclay

flexural Tensile longitudinal . .
Polypropylene Melt FFLC;\;; Index Modulus Strength increase meltlncgo point Rscsgvliu
(MPa) (MPa) (%) '
Moplen V30S 18 g/10min 1550 33 12 154 102
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Table 3. Statistical analysis of physical and mechanical properties

Sources Tensile Flexural Tensile Flexural Impact
strength strength modulus modulus strenght

Combination of Materials 0.000* 0.012* 0.039* 0.228 n.s 0.031*
Nanoclay (%) 0.025* 0.001** 0.121ns 0.322n.s 0.005**
Combination of Materials and 0.012* 0.045* 0.041* 0.385n.s 0.212n.s

Nanoclay

**Significant difference at the 1% level (p_0.01%), *Significant difference at the 5% level (p_0.05%).
n.s,Not significant.
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Figure 4. The Effect of Combination Ratio on Tensile Strength of WPC
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Figure S. The Effect of Combination Ratio on Tensile Modulus of WPC
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Figure 9. The Effect of Combination Ratio on Flextural Strength of WPC
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Figure 10- The Effect of Nanoclay Percent on Tensile Strength of WPC
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Figure 11. The Effect of Combination Ratio and Nanoclay on Flextural Strenght of WPC
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Figure 12. The Effect of Combination Ratio on Impact Strenght of WPC
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Figure 13. The Effect of Nanoclay Percent on Tensile Strenght of WPC
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