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Table 1. Chemical properties of corn stalk (Kargarfard and Hadjihassani, 2012).
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Table 2. Chemical properties of wheat straw (Salehi et al, 2014).
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Table 1. Average physical and mechanical properties of test specimens.
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Figure 1. Independent effect of mixing corn stalk- wheat straw- industrial wood particles on thickness
swelling within 2 and 24 hours immersion in water.
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Figure 2. Interaction effect of mixing corn stalk- wheat straw- industrial wood particles and
pressing time on thickness swelling within 2 hours immersion in water.
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Figure 3. Interaction effect of mixing corn stalk- wheat straw- industrial wood particles and
pressing time on thickness swelling within 24 hours immersion in water.

Shedd eslinal e mshe 4 by e bajles
30 @) e glasy S 55 puS el 5 s WSl
Cwslie Sldie o 5 A (8 ISE) KLl L3 (C
(UKL YNV JLLK, YY/Y) st

03 5 Aoy Voo Lol antle claass 4 by e

AR

el Gl ameaVldgds 5 e Cwplis
p kS olS = )b il LAt Jites 1 il T
Sl bl Wlize 5 gmeo g 632
S B e Zaglie e gl L
PO S LT W PP PPN C e 1



WAV (£) 2 )lond dT0) s JRi> 5 g2 (59U 9 pole (Glasidgsy apuld

Lok atle slaans 4 by e (JSKLLKL Y1A4/YA
Loy3 ) 0e) pdiS olS 5 s Wl do)s Sho LM
3 VN 5 WA g gles b (e es &
5 IS VY0/Y) OF Jlde cp 508 5 818 sl
Lol antle slaass & by e (JSKLLKS 1YYV YO
00 ol jerds ¢x§ S 5 )3 Ble Ao ys 00 LY
We s VU e les 5 e o3 7 Ao
Ble Sl <Bly s (0 JS2) e 8 Sl ax s
il JWs a1y Caslie jials ¢x§ S 5 )3
oS de s YO us s Al e s ol
A= 53 Jade 5 Cwglie 5 das e 0L T (6 S
Lo Tl 2 JE G bl e sl
Loy VO L.foats,%s Slo bglses Aoy Yo
Shls el ale laass ( gre Lo 03
adl b e Lyl oplllal a3 ateeze NI sk
Gl sl bodas o Ol Jﬁ.ﬂ S Hsbolens
L Lol el 4Bl 2l 531 s azeza VI ske ¢ o
slales Sl eslial =5k (Gl pms el @ xS
Olg o 1y ol 8 Sl amn VU s les (il

23S A e Wy sles b a2
15 S ) 3LS Al w3 1T gl OF 31 e
et Suglie JlAds 0p 50S 5 AL e (@ S 2l
by (IS VY 5 JSLLK a/vY)
(b Bl Loy 00 LYt Losdd astle glaass
Sl b o gz o35 o) 00 5 plS S
Ll el a8 sl ampn VA 5 Ve
Gaae b 5sd e cdalie £ K8 5 &S boks
L blswe &g r.x;f oS (s Bl Ao ys YO
SV on glea b fre 02500 VO
Ol day e Cwslie o 2 ;ljfg;';}Lﬂ a3 YA
A= bl a8 cl sl Jol> dals glad s
G 5l ibe (P35 P2 P1) Lyl 5l
wpb il bkl Jas Jlo IS0 @ a5 L Koo
Jelse i S5 mo e s pdS S
shls Job glaass waexVdoke 5 e
Cals o 03] &S, ba o Sols gme N
3 1y e glajles aneczuNId sde iolie 50 oSSl

M)JQWJ&&AS)}EQL@ .:\J)ljfed“}l.é.:ﬂcjbw

355 slgity sllas sles Ol s 5 KWK VAN eV pke e oy iy
25 +
_
a
g2 .
33 o
J g 15
4 B
1 8 .
~ ‘3107 = C =\ p"’)’iébj
8 2
2 5 5- W n gles
S
o]
0
0 25 50

(1) paiS olS 5 )5 Al LM 1o

mixing amount of corn stalk and wheat straw (%o)

i Caglin p e sbed 5 e S u,&—(:.uf oS — )3 Ble bMes| filie Ji-f e
Figure 4. Interaction effect of mixing corn stalk- wheat straw- industrial wood particles and
pressing time on bending strength.
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Figure 5. Interaction effect of mixing corn stalk- wheat straw- industrial wood particles and
pressing time on modulus of elasticity.
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Figure 6. Interaction effect of mixing corn stalk- wheat straw- industrial wood particles and
pressing time on internal bonding.
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Abstract

Background and objective: In this study, for the useful consumption of residue materials that
have no specific consumption and are waste, it was started making the particleboard from the
mixing of corn stalk, wheat straw and industrial wood particles. Then, the physical and
mechanical properties of the boards were measured. Because of the consumption of these raw
materials that have a low price (if possible), it can reduce the cost of production of this type of
product.

Materials and methods: For this purpose, corn stalk, wheat straw and industrial wood particles
at levels of 0:100, 25:75 and 50:50, press temperature of 160 and 180° C and 12 percent of urea
formaldehyde resin based on the dry weight of the particles were used for the production of
particleboards. The physical and mechanical properties of the boards including thickness
swelling within 2 and 24-hour immersion in water, bending strength, modulus of elasticity and
internal bonding were measured and all the data were statistically analyzed.

Results: The results of this research showed that the increase in corn stalk and wheat straw in
the mixture showed in increased thickness swelling within 2 and 24-hour immersion in water. It
means increasing the amount of corn stalks and wheat straw had a negative effect on the
thickness swelling of the boards. The amount of bending strength, modulus of elasticity and
internal bonding decreased with the increase of corn stalk and wheat straw particles in the
boards and there was a significant difference between different levels of wheat straw and corn
stalks. Also the press temperature increase from 160 to 180 ° C had a significant effect on all the
properties of the boards and improved the physical and mechanical properties of the boards.
Increasing the temperature of the press also had a significant effect on all the properties of the
boards and improved the properties.

Conclusion: According to the results of this research, using corn stalk, wheat straw and
industrial wood particles, increased significantly the dimensional stability of the boards.
Bending strength, modulus of elasticity and internal bonding in control samples showed the
highest values. But compared to the properties of the boards produced by EN standard, using
25% corn stalk and wheat straw, 12% urea formaldehyde resin and press temperature of 160 °
C, can be produced particleboards with favorable properties. This is a positive result for the use
of mixing this kind of agricultural wastes including corn stalk and wheat straw, following that
the prevention of environmental pollution caused by the burning of these compounds.

Keywords: Corn stalk, Wheat straw, Press temperature, Bending strength, Modulus of elasticity,
Thickness swelling
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