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Table 1. Waste tire characteristics.
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Content Factors
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Rubber (%)
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Textile (%)
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Carbon black (%)
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Oxidize zinc (%)
1 (Lo3) 3 55
Sulfur (%)
16 (MJ)) J’)ﬂ‘ )‘}A
Additives (%)
300 (o) 8 ol 4 35) o5d abails
Melt point (°c)
0.9 (oo pn il p o 5) atnnils

Density (g/cm?)
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Table 2. Characteristics of urea formaldehyde resin.
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(o ol Oly 1) () (o) Manufacturer Resin type
Density (g/cm®)  Viscosity (cps) Gel time (s) Solids (%)
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1.27 320 56 7 61 Mashhad Liquid urea
Samed formaldehyde
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Table 3. Fixed factors used in production of particleboard

Sl e Jolse
Content Factors
10 (1o 3) S Zosh
Mat moisture (%)
1238 (JELKe) oy slid
Special pressure (Mpa)
170 (o) 8 5l az35) oy slad
Press temperature (°C)
5 (4835) o,y Ol
Press time (Minute)
10 (A23) Al e b o550 55 Jlde
Urea formaldehyde resin content (%)
5 (ds ) f,_&_,ﬁ L
Ammonium chloride (%)
10 (o o) 4l Calses
Thickness of particleboard (mm)
07 O R

Density of particleboard (g/cm®)
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Table 4. Analysis of variance the effect of different levels of waste tire on modulus of elasticity and bending strength.

Sols pne c\a..d E Sl e Sl P 5T amys S e3lul gla, gSG
P Mean square Source of variation df Measurement factors
Sles
4
13.247 et )
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0.035 Error Bending strength
5 14
Total
Sl A
Factor
. 1431657.437 ot FES N PR
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Figure 1. The effect of different levels of waste tire on bending strength
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Figure 2. The effect of different levels of waste tire on modulus of elasticity.
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Table 5. Analysis of variance the effect of different levels of waste tire on internal bonding.
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P Mean square  Source of variation df Measurement factors
Sl
0.061 Factor 4
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Figure 3. The effect of different levels of waste tire on internal bonding.
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Table 6. Analysis of variance the effect of different levels of waste tire on water absorption and thickness swelling
after 2h and 24h immersion in water.

Sols sme Clﬁ“ F Sl e JKJL_.» B & 5T 4y S e3lul e, gSG
P Mean square  Source of variation df Measurement factors
slesd
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0.423 Error Water absorption after 2h
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Total 14
slesd 4
248.207 Factor o
1.437 Error Water absorption after 24h
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Total 14
slesd 4
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0.011* 1198.65 ' e 10 ol Y5l ey s _SS1
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Figure 4. The effect of different levels of waste tire on water absorption after 2h and 24h immersion in water.
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Figure 5. The effect of different levels of waste tire on thickness swelling after 2h and 24h immersion in water.
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Figure 6. Images of SEM control sample (A) and sample containing waste tire (B).
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Abstract
Background and objective: It is a fact that demand for wood products has been increasing with
the increasing in the population of the world that adversely influences the sustainable utilization
of forest resources. In recent years, there has been widespread interest in the manufacturing of
products from recycled materials. Among the waste materials, waste tires are a major concern,
because the amount of waste tires is increasing more and more due to the increasing demand for
tires and because of their short lifetime, it is therefore necessary to develop methods for
recycling waste tires. Effectively recycling waste tires such as manufacturing wood-rubber-
based composites could be one of the solutions. This research, physical and mechanical
properties of particleboard made from waste tire powder and wood particles were investigated.
Materials and methods: The variable in this research were the ratio of waste tire powder to
wood chips (at five levels; 0:100, 10:90, 20:80, 30:70, 40:60). 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. Physical and mechanical
properties of panels measured according to EN Standard. Also the dispersion of waste tire in
particleboard was evaluated by scanning electron microscopy (SEM). Physical and mechanical
properties of panels analyzed using variance analysis in 5% probability level.
Results: The results showed, increasing waste tire percent resulted in decreasing the bending
strength, modulus of elasticity and internal bonding of the boards. Although melting of the tire
might be expected to increase bonding strength with the wood, this did not happen at the
temperatures applied in this study, because the waste tire might melt at temperatures higher than
170°c. Based on images of scanning electron microscopy, it is clear that tire has not melted at
the press temperature and has been created no connection with wood. Water absorption and
thickness swelling after 2 and 24 hours immersion in water decreased with increasing of the
waste tire content, So that the maximum of WA and TS after 2 and 24 hours of immersion in
water were found in control specimens and the minimum value of these factors were found in
the boards contain of 40 percent of the waste tire.
Conclusion: Results showed, there was usability of the waste tire up to 20 percent for general
purpose boards and up to 10 percent for interior fitments (including furniture) for use in dry
conditions.

Keyword: Particleboard, Waste tire powder, Industrial wood chips, Scanning electron
microscopy, Physical and mechanical properties
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