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Table 1. Characteristics of urea formaldehyde resin.
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Table 2. The combination of test samples.

(ho3) o o3 7 F i S S5 BIOEY
Combination of wood particle + rice straw (%) Treatment code
0 +100 100% W
15+85 15% R +85% W
30+70 30% R +70% W
45+55 45% R +55% W
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Table 3. Analysis of variance the effect of different levels of rice straw and polypropylene on modulus of elasticity

and bending strength

- e e o S
F . Measurement
P sl sme Mean square ~ Sum of squares df Source of variation factors
0.001**  2499.43 8.748 26.244 3 & o
Rice straw
0.012° 584286 2.045 4.001 2 St
Polypropylene
- JL-"JJ"JL' C‘J" Jus B st
0.003*" 49.429 0.173 1.04 6 Rice straw * .
Polypropylene Bending strength
Lo
0.0035 0.083 24
Error
31.458 35 &
Total
0.000""  17917.26  137425.379 412276.136 3 & S
Rice straw
0.001""  4753.73  36461.098 72922.196 2 St
Polypropylene
Jl,_u)j‘v;l-v Caj-v Jivls WY‘J)M
0.000 802.166 6152.61 36915.67 6 Rice straw * Modulus of
Polypropylene elasticity
Lo
7.67 184.021 24
Error
522298.023 35 &
Total
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Figure 1. The effect of different treatment on bending strength.
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Figure 2. The effect of different treatment on modulus of elasticity.
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Table 4. Analysis of variance the effect of different levels of rice straw and polypropylene on internal bonding.

O E Sla o Sle e o g soime EESREN et me
P Mean square Sum of squares df Source of variation
0.000% 2705.88 0.46 1.380 3 g A
Rice straw
0.002** 464.71 0.079 0.157 2 honsh
Polypropylene
o L.!Lﬁjﬂ.gfl‘-. : CJ‘ U’:"ls
0.001 45.88 0.0078 0.047 6 Rice straw *
Polypropylene
o
0.00017 0.004 24
Error
1.588 35 &
Total
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Figure 3. The effect of different treatment on internal bonding.
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Table 5. Analysis of variance the effect of different levels of rice straw and polypropylene on water absorption and
thickness swelling after 2h and 24h immersion in water.

Clﬂ—w F C—‘ija J‘iu C—‘L"'j" C_}w A}Ji Q‘JMJ C*A éﬂs/aj‘.b‘ 6&)}5\3
. o Sum of 303! P Measurement
P ols sme Mean square squares o Source of variation factors
0.000  1746.61 66.371 199.114 3 o
Rice straw
0.001"  2671.03 101499 202.999 2 Chonh
Polypropylene
esak” @a S el Y
0.000 30.658 1.165 6.991 6 Rice straw * Water absorption
Polypropylene after 2h
U
0.038 0.918 24
Error
410.022 35 £
Total
0.011° 230047  122.402 367.206 3 o
Rice straw
0.02° 35262  186.699 373.397 2 Shonch
#Polyjdr(ip)’!eniﬁ Y dm o i
EIRsR TR - B
0.017 20.811 1.103 6.618 6 Rice straw * el
Polypropylene Water absorption
yp&:.)y after 24h
0.053 1.271 24
Error
747.492 35 &
Total
0.000"  1301.85 50.772 152.316 3 o
Rice straw
0.017° 1406077  54.837 109.673 2 Shonch
Polypr(i)ﬁpylene. Cabis Sa2Sl
Amonch @ A . .
0.000 173.128 6.752 40.512 6 Rice straw * el Y Y 5l
Polypropylene Thickness swelling
ot after 2h
0.039 0.936 24
Error
303.437 35 £
Total
0.013°  1489.70 150.46 451.379 3 g s
Rice straw
0.003"  790.83 79.874 159.748 2 Shonch
Polypr(i)ﬁpylene. Calbis Sa2Sl
Amonch @ A . .
0.001 15.109 1.526 9.154 6 Rice straw * el TEY 5l us
Polypropylene Thickness swelling
yp&};.)y after 24h
0.101 2.431 24
Error
622.702 35 £
Total
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Figure 4. The effect of different treatment on water absorption after 2h immersion in water.
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Figure 5. The effect of different treatment on water absorption after 24h immersion in water.
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Figure 6. The effect of different treatment on thickness swelling after 2h immersion in water.
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Figure 7. The effect of different treatment on thickness swelling after 24h immersion in water.
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Abstract

Background and objective: The production of panel products from agricultural residues is
important considering the increasing worldwide wood fiber shortage. Agricultural residues,
which are produced with large quantities annually throughout the world, are the main renewable
resources. Compared with synthetic fibers such as glass, natural straw fibers have more
advantages such as low cost, low density, abundant and wide distribution, recyclability and
biodegradability. Faced with worldwide shortages of forest resources, environmental pollutions
and waste of biological resources resulting from field burning of rice straw and other
agricultural residues, there has been a revival of interest in using rice straw and other agriculture
residues to produce composite panels. This research investigated the use of the rice straw-
industrial particle wood with polypropylene powder on the mechanical and physical properties
of particleboard.

Materials and methods: The variables in this research were the ratio of rice straw to industrial
wood particle (at four levels; 0:100, 15:85, 30:70, 45:55) and polypropylene powder (at three
levels; 0, 5, 10%). Industrial wood particles from Sanate Choube Shomal Company were used.
Urea formaldehyde resin used at 10 percent level of dry weight of raw material as well as
ammonium chloride was used as a catalyst at 2 percent level of the dry weight of adhesive.
After the mixing process raw material together, mat at temperature of 170°° for 5 minutes under
hot press was placed. After making particleboard, physical and mechanical properties of panels
analyzed using variance analysis in 5% probability level.

Results: The results showed that increasing rice straw to wood particle, resulted in decreasing
the bending strength, modulus elasticity and internal bonding while water absorption and
thickness swelling increased. Increasing polypropylene percent resulted in increasing the
bending strength, modulus of elasticity and internal bonding of the boards. The results also
indicated that water absorption and thickness swelling after 2 and 24h in water decreased with
increased polypropylene percent. Because polypropylene, melting during hot press steps as a
nonpolar adhesive, causes bonding particles together.

Conclusion: Results showed, there was usability of the rice straw up to 30 percent and
polypropylene up to 10 percent for general purpose boards for use in dry conditions.

Keyword: Rice straw, Polypropylene, Industrial wood particle, Particleboard, Physical and
mechanical properties
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