Research Article

5 1y e il

Olpl JELS g Lg2 pale Olining ol 4 pidi

Iranian Journal of Wood and Paper Science Research
Vol. 39, No. 4, Page 272-283 (2024) DOl 10.22092/ijwpr.2024.365781.1773

Investigating of physical and mechanical properties of single-layer particleboard made
from Prosopis cineraria residues and industrial wood particles

M. Noorirad !, H. Aminian 2, L. Jamalirad * and V. Vaziri **

1- M.Sc. Graduated of Wood Composite Products, Gonbad Kavous University, Gonbad Kavous, Iran

2- Assistant Prof., Wood and Paper Science and Technology, Gonbad Kavous University, Gonbad Kavous, Iran

3-Associate Prof., Wood and Paper Science and Technology, Gonbad Kavous University, Gonbad Kavous, Iran

4*-Corresponding Author, Assistant Prof., Wood and Paper Science and Technology, Gonbad Kavous University,
Gonbad Kavous, Iran, Email: vahidvaziri@gmail.com

Received: June 2024 Revised: August 2024 Accepted: October 2024

Abstract
Background and objectives: Many studies have been conducted on the use of cellulosic
resources to provide portion of raw materials for wood and paper industries. Waste branches for
some species such as palm and Prosopis cineraria in southern parts of country can be a solution
for deficiency of raw material in wood and paper industries. This study investigated the possibility
of using a combination of Prosopis cineraria residues and industrial wood particles to produce
particleboard with acceptable physical and mechanical properties.
Methodology: The variables in this study were the ratio of Prosopis cineraria residues to
industrial wood particles at four levels (0:100, 15:85, 30:70, 45:55) and urea formaldehyde resin
at two levels (10 and 12 percent). Industrial wood particles from Sanate Choube Shomal Company
and Prosopis cineraria residue was collected from the province of Sistan and Baluchistan and
particles were produced at the laboratory. Ammonium chloride as hardener was used at 2 percent
of the dry weight of the adhesive. After mixing raw material, the mat was placed under hot
pressing at a temperature of 170 °C for 6 minutes. After the manufacture of the single-layer
particleboard, the physical and mechanical properties of the boards were measured and analyzed
by a factorial test in a completely randomized design with at confidence level of 5%.
Results: The results showed that the physical and mechanical properties of the panels decreased
as the percentage of mixture Prosopis cineraria residues particles increased. So that, panels
containing 45% Prosopis cineraria particles and 10% urea-formaldehyde resin had the lowest
mechanical properties, while panels containing 12% urea-formaldehyde resin without Prosopis
cineraria s particles had the highest mechanical properties. Panels containing 45% Prosopis
cineraria particles and 12% urea-formaldehyde resin had the lowest water absorption and
thickness swelling, while panels containing 10% urea-formaldehyde resin without Prosopis
cineraria particles had the highest.
Conclusion: According to the results of this study, the boards containing 15% Prosopis cineraria
particles and 10% resin could not reached the specification of Type P1 boards and the boards with
15% Prosopis cineraria particles and 12% resin for Type P2 boards.

Keywords: Prosopis cineraria, industrial wood particles, urea-formaldehyde resin, percentage of
mixture.
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Figure 1. Picture and fruit of Mesquite tree
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Table 1- Chemical composition of Prosopis juliflora

Ash (%)

Extractive (%)

Lignin (%) Cellulose (%0)

11

23.66 48.8

SESh 58 SU sl =Y s
Table 2- Fiber dimensions of Prosopis juliflora

Dimensions (Micron)

Characteristics

859
51.9
10.2
41.7

Fiber length
Fiber diameter
Cell wall thickness

Diameter of the cell cavity
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Table 3- Characteristics of urea formaldehyde adhesive

Type of resin Manufacturer

Solids (%)

pH Gel time (S) Viscosity (Cps) Density (g/cmd)

Urea formaldehyde Samed Mashhad 63.5

7.5 54 320 1.274
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Table 4- Analysis of variance of independent and interaction effect of variable factors on bending strength and modulus

of elasticity
Properties Source of variation df Mean squares F Sig
Resin 1 20.27 24.17 0.000%*
Bending strength Mixture 3 22.82 271.22 0.000%*
Resin*Mixture 3 0.76 0.902 0.031*
Error 64 0.84
Total 71
Resin 1 581760.89 27.35 0.000%*
Modulus of elasticity Mixture 3 179874.83 8.46 0.000%*
Resin*Mixture 3 598.04 0.028 0.011%
Error 64 0.84
Total 71

*Significance at the level of 95%

**Significance at the level of 99%



s S B Sns n

s Olaal by G 5las ol EN 312 5 lwlel ol
Caoglie Blas (V o) Sas byl e 5o eolinal ) shtes,
wss piad Caoslie opl )l o) JKLLKL Ve aes
RESSISWRT | S T VR 2 S BV Vo NSRRI B P 1S
oo e Y L bl sons Y Gl slaass
sylleal Gelad 5 (Y JSe) s oIkl s> 51 YL
55 el shten ol ool o eslanal gl » EN 312
VW caslie Blas (Yow) Ses Lo
ol JLLEL VP a5 JSLIE
s oad anle badse ol ancl Y ae cpl sl
SV VG s aesn Ve basn YO DMl b slaawss

LY IS2) ase EN 312 5l o

s S Nz
Jf\-EJLAJJEL-Mg_;\.hj'\‘tfa\gomw\wb@'ﬁ@u
+2,5 40 OW‘&)J \)g_;)\gd;uﬁ‘;;\;ﬁiudﬁ\f

(0 Joaz) ol wails bawss Jols Saes

YVA

9 (st Slwglide 4SS coul el plss c\_.;

03 oo 2 VY Loss as b cbass ancezn Yl s
0)3\ oy Moy N La sdl axla 6\AM L Ao
O A N RV e R U [ XV [
wsly lS e iVl e 5 tiad Cunslie oy 548
Ao Vo b el Camen 2 ao, YO ol slaass
wile a4 by e e Cuglie o i 5 00
e PN PW_ JstjTrJS a))‘ oy de s VY (W
vaaﬁ oo a8 Ay a4 Ced
bas dales el godse cnl 5 3L sals )5l
058 655 S owll Al spp wss i b S,
)}@S 4::; O.}}J’,é‘ te 49'%’.'3).3 ‘C,wu‘ C;«il-u Lg\.b‘t;jf s o
ol s asl S gudy ass (So b o o
(Habibi et al., 2012) ¢l o0t 353 clianslia LzalS

16 a a
14 1 T
,;_‘E 12 _b_ bc c bc
= T o - c
s 10 d
[=2]
G 8
g °
2 4
(<5
® 2
0
0 15 30 45 0 15 30
10 12

Mixture and resin (%)

45
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Table 5- Analysis of variance of independent and interaction effect of variable factors on internal bonding

Source of variation df Mean squares F Sig
Resin 1 1.27 41.32 #4000
Mixture 3 0.095 3.085 #0.03
Resin*Mixture 3 0.006 0.210 *0.042
Error 64 0.031
Total 71

*Significance at the level of 95% **Significance at the level of 99%
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Table 6- Analysis of variance of independent and interaction effect of variable factors on water absorption and thickness
swelling after 24h immersion in water

Properties Source of variation df Mean squares F Sig
Resin 1 354253 117.43 0.000%*
Mixture 3 589.52 19.54 0.000%*
Water absorption after 2 h Resin*Mixture 3 19.53 0.647 0.02*
Error 112 64.67
Total 119
Resin 1 2105.47 2347 0.000%*
Mixture 3 568.11 9.04 0.001%*
Water absorption after 24 h Resin*Mixture 3 3.85 0.61 0.035%
Error 112 62.91
Total 119
Resin 1 180.61 69.37 0.000%*
Mixture 3 65.64 25.21 0.000%*
Thickness swelling after 2 h Resin*Mixture 3 3.34 1.284 0.012%
Error 112 261
Total 119
Resin 1 149.49 54,053 0.000**
Mixture 3 57.068 20.63 0.000%*
Thickness swelling after 24 h Resin*Mixture 3 511 1.85 0.02*
Error 112 277
Total 119
*Significance at the level of 95% **Significance at the level of 99%
@0
a b
E 60 a: I S :-f':: 3 & ;
£ s I f i d 3 ¢ e . A
-
f: 0 %24 h
ﬁ 10
= 0
0 15 a0 45 ] 15 30 45
10 12 ‘

Mixture and resin (%)

ol 55 osab st celu Y8 5 Y 5l am bass Of Cls oy 5 DOl 31 -f s

Figure 4. The effect of mixture and resin on water absorption after 2 h and 24 h immersion in water
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