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2- Polymethyl diisocyanate
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Table 1. Characteristics of urea formaldehyde resin.

Psae 033 ) S O gl ol el 3l 40
(oo ol 09 Gl o TS,y e U
T s fj’s RS = e Manufacturer Resin type
Density (g/cm®) Viscosity (cps) Gel time (s) Solids (%)
dgie ol GL»M_UT”@”J\
1.27 320 56 7 61 Mashhad Liquid urea

samed formaldehyde
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Table 2. Fixed factors used in production of particleboard.

Slde J»\_,.o
Content Factors
10 (o 53) S oo b,
Mat moisture (%)
30 (g Aol e SAS) o olo
Press pressure (Kg/cm?)
12.38 (UL KS) oy slid
Special pressure (Mpa)
170 (o) 8 5l az35) oo Slas
Press temperature (°C)
5 (azds) o Ol
Press time (Minute)
10 (s 3) dal LS REIRvA
Urea formaldehyde resin content (%)
5 (A2 2) pyssel LIS
Ammonium chloride (%)
16 (o o) 4l Calses
Thickness of particleboard (mm)
0.72 (xS o il 5 0 8) 4 aneils

Density of particleboard (g/cm®)
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Table 3. Analysis of variance effect of OCC in the surface layers on modulus of elasticity and bending strength.

Sl e o . Sl o Sk EESREN S S o3l sla, S
Sig Mean square df Measurement factors
fa e glie
0.000 623.256 4.068 4 o

Bending strength

FERIAN|
0.000 17662.10 197627.525 4 e e
Modulus of elasticity

o3 40 Oliabs! Cla.d BENTSIEYpEvLy

A W gibe 5 (s Cuaglie 5 Gl AN 5o agS 5L 1 byl 45 —E Jader
Table 4. Analysis of variance effect of OCC in the middle layer on bending and modulus of elasticity strengths.

Sl e o . Sl e Sk s34y S S o3l sla, S
Sig Mean square df Measurement factors
e s gl
0.000 277.285 8.189 4 o

Bending strength
E % (NEEY

0.000" 1470.04 210440.370 4 o

Modulus of elasticity
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Figure 1. The effect of OCC addition in surface and middle layers on bending strength.
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Figure 2. The effect of OCC addition in surface and middle layers on modulus of elasticity.
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Table 5. Analysis of variance effect of OCC in surface layers on internal bonding.
Sols pne c\a..d E Sl e Sl 5T 4y SSelul St
Sig Mean square df Measurement factor
#* gl g\
0.000 1560 0.156 4 S S

Internal bonding
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Table 6. Analysis of variance effect of OCC in middle layer on internal bonding.

ol sme e . Sl S s34y S ASeslul s
Sig Mean square df Measurement factor

i = S Ko
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Internal bonding
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Figure 3. The effect of OCC addition in surface and middle layers on internal bonding.
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Table 7. Analysis of variance effect of OCC in surface layers on water absorption and thickness swelling after 2 and

24 hours immersion in water.

Sl e o . Sla e Sl s34y S xS o3l sla, S
Sig Mean square df Measurement factors
el Y 3l ol ol
0.000 2476.27 319.026 4 oo e
Water absorption after 2h
0.000" 1567.63 122.875 4 TS o ol
Water absorption after 24h
0.000" 1367.78 276.965 4 T o e S
Thickness swelling after 2h
0.000" 758528 411.684 4 S TSl oy el SSly

Thickness swelling after 24h
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Table 8. Analysis of variance effect of OCC in middle layer on water absorption and thickness swelling after 2 and 24

hours immersion in water.

Sl e o . Sla e Sl EESIRESN S S o3l sla, S
Sig Mean square df Measurement factors
el Y 3l ol L
0.000: 504.458 354.775 4 =T
Water absorption after 2h
0.000z 1078.74 222.486 4 = TE S ol
Water absorption after 24h
0.000s 7189.13 549.921 4 Sl TSl oy e S5
Thickness swelling after 2h
0.000: 192553 563.491 4 S TS oy il S8

Thickness swelling after 24h
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Figure 4. The effect of OCC addition in surface layers on water absorption after 2h and 24h immersion in water.
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Figure 6. The effect of OCC addition in surface layers on thickness swelling after 2h and 24h immersion in water.
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Figure 7. The effect of OCC addition in middle layer on thickness swelling after 2h and 24h immersion in water.
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Abstract

Background and objective: The demand for composite wood products, such as plywood,
oriented strand board (OSB), particleboard and medium density fiberboard has recently
increased substantially throughout the world. Wood-based panels allocated to 57 percent of total
consumption of wood in the world. Annual production growth of this composite is forecasted 2
to 5 percent. Despite the increasing demand for wood due to environmental issues and industrial
wood supply, there are still limitations and are decreasing. There is still an ongoing research
interest to identify alternative sources of wood for manufacturing wood composite products.
OCC (Old Corrugated Container) as one of the alternative sources to use in the particleboard
industry has been subjected to feasibility studies. The rational for choosing the OCC is
availability, fair price and the absence of impurities in cellulosic materials of the OCC. This
research investigated the use of the OCC in the surface and middle layers on the mechanical and
physical properties of three layer particleboard.

Materials and methods: In this research, researchers used 3 or 5 layered OCC which were
applied for packaging low-weight materials Particles prepared of the OCC were consisted of 10
treatments including 5 levels of incorporation: 0, 15, 30, 45, 60 percent with wood for surface
and middle layers of particleboard were used. Industrial wood chips 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 of wood particle/OCC with the adhesive and
hardener, 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
95% confidence level.

Results: The results showed, the use of the OCC up to 30 percent in the surface layers of
particleboard led to the most bending strength and modulus of elasticity while in the middle
layer at 15 percent level allocated the most aforementioned resistances; also internal bonding
decreased by increasing the OCC content. Water absorption and thickness swelling increased by
increasing the OCC content.

Conclusion: Results showed, there was usability of the OCC in the surface layers up to 30
percent and in the middle layer up to 15 percent for general purpose boards for use in dry
conditions.

Keyword: Particleboard, Old corrugated container, Composite wood products, Physical and
mechanical properties
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