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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

3.88

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

Sgr wgmed A Sl o A oy Sewle laea
A ik lla s (S, (S ol S
Cils
o o9 Sl eslaa) clLB (YY) ol ,\Sua o Habibi
..o\a.é‘é)‘}w)j))y‘)g?ﬁebj‘;wc,&\.w‘)é()}@
e52) S s Sd adgl sle Jolo o ol sla i
Slie 5 (ol s b gl blses 5 asls Cpn s
A:‘)\ C’“LJ L.?“'L WY M;}b BEREV- SN \'Y 9 \ - UJ))
S s Sns 4S5 s ads) ol g s A6 i
apelldse 5l L8 4 Csr 0 Ay OGS

azs gl S5, (Y- -0) Kargarfard 3 Nourbakhsh

s § ke 58 plie Bolie loas wile Comes >
L1 (rsadll s 5 st 55 (Jis olalo) ol
W Ve e an s aille 5 essl sy Ol
90 43 Y 5 F ‘OCE"'M-)JU’“J: ooy e 5 do
3 nds ol Ll 31 L oS sl s s sls 5 4ol
cele YY 5 ¥ 5l aw culis Suasly o) V) w4
Voo Olme ol 31 L s <ol LaalS O s o554b st
5 Actelldode (iadcaslie o)y VY 4 4



w5 S S Sy

B a o b Srbse o9 ol & ghanl 53 Ln
wv g sbanlp oy bty arey ol e s
dr 5 3 b adsl el g o S M 5o b Cazes &
258 5 I olwlo b bl Sl eslinad 5,8 )8
G0 U dlg e L5aS o gl 5o glish
b oo ol a2l 6 sk 58 adsl sl g 5 5aS (6 Sy
Caz 0 b S 5 S 85551 el oSGl Gas
e ol b g 00 s el o

ROUY S5 F IV TSR P CIE W

o095 9 Olge
G sz A oS Cszed A Ol G ol 5o
aon Yo flays aos ¥ dela 2 gl s 5l oS 5)
PIRCSIR I GG W SO T IR QR R 1
f;e.iyj SO ) -»\J-Aﬂr} oosl is el aess N0
ol 3lsas ag 5588 Cox Al eolawd o, lsiea
oalatel b Jla Csa o 852 50 gl b 5 Gl
o 3 8 has B 5,5 ol 4 2Ss S5 s
A slos 5o a&alesl ol 51 eslizal b s S5 &l
o 3l as Sas ao)s Focush, bl S sl an
Sad 03y 2o VY 5 Ve e 90 o v\év\ﬂr} 253
Isd 8 4 0l sl Sas 4w S eslizal g pzes 5
Jolo s DUl sy o 31 i gl 53 sl T
wri cale 0 gmo Gz s s 5 sz
AOND N+ vie o b i i & (Ren zes S
S CH O W SRV SR P P 72
VP a Calbd oS jasle np S /Y ass anls
(o a5 doss ¥ e 4 r}érj 2 S e e
ol s e ele e SAS Y ey ol
Slp 43 7 ey ol 5 ol S sl ans Wy

Yv#

o by aer caslie S cwl sy b e
Slcwl g e a3l G 5l san anle bass
S Sns 5l 4 bass olss alS 5 58 03 lade
oRIBl el ) G ae GRIE 5 ea s Ll e pias
R I I~ IV VPRSP
o Bass cwulins Suasly o Seslul 5l Jols =
&S el ol plis 55 o) Lo s cell YY 5 Y )
st anle bans & b e eas S5 clb S5y Jils
ol 03 gy 4T )

03 oy Sslate do s (Y\A) oS 5 Bhadewad
3 oz e b osS Lo able Comes & s
w53 My 6l Kl e eSS WS a8 oLl sl
LS O3 el 5550 bausie JBo b sz &
S s el ol basss aneils o5, Jloge L2l 53l
S8 culbs L;-*rzs‘) E) &’T Gl (Cagb, ao ) &S
VY 5 VY oy o eslamal b osas asle slaasys csl
U ISP VSR K C3 I S IV

i b Sys (Yo¥4) oLSes 5 Kumar
245 o Ol s sl plaes O 5
Jsd oy iliza ,0lEs | (Prosopis cineraria) i )
L oS sls plas gl il D13 e 3550 1 a5lTe 3
5ol @i olie y lhandls (5, slade )5
5%25\3 Jnlh b e alS culs u-f-'\-:.—‘:sb
ap olulia) 3 g sad Lasie as 51 UL ass cwulies
oS el s Byan Slaie doys Ve 5 A s (IS: 3087)
BLs riad gl 3 S S ol 5 sslisad | )5 e
St ptad Cuaslie opdy e GRIE1 L AS sl
S a5l o= SIS sl >l
SHh s 03 ) eslial gates s 3 culSs (IS
wrs el sy ol 5wl sl )y Sl ul s
ezl Aoy \Y ps Llade b osmes >

558 a3 s ek piaas sl mlie 5l sslinad

oéj.i‘.é é\)ﬁ\ j.bjﬂﬁ%d‘yﬁmk PLES .,\.Jj,a BE



Yvv fa)ka¢r\)l>‘u\j\)$\53wﬁr}l&wmuuaﬁ
S rae .\.’;Jﬂrﬁ o) e Olasins - Joox
Table 3- Characteristics of urea formaldehyde adhesive
Type of resin Manufacturer | Solids (%) | pH | Gel time (S) | Viscosity (Cps) | Density (g/cm’)
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 2417 0.000%*
Bending strength Mixture 3 2282 21.22 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%
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Figure 1. The effect of mixture and resin on bending strength
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Figure 2. The effect of mixture and resin on modulus of elasticity
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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 4132 #0000
Mixture 3 0.095 3.085 %003
Resin*Mixture 3 0.006 0.210 *0 042
Error 64 0.031
Total 71

*Significance at the level of 95%
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Figure 3. The effect of mixture and resin on internal bonding
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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 1954 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 3 385 0.61 0.035%
Error 112 62.91
Total 119
Resin 1 180.61 69.37 0.000%*
Mixture 3 65.64 2521 0.000%*
Thickness swelling after 2 h Resin*Mixture 3 334 1.284 0.012%
Error 112 2.61
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 5.11 1.85 0.02*
Error 112 2,77
Total 119

*Significance at the level of 95% **Significance at the level of 99%
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Figure 4. The effect of mixture and resin on water absorption after 2 h and 24 h immersion in water
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