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Table 1. The properties of Resins used.

MUF UF NP Quantity =S
Clear Cilas Opalescent s o - Appearance s b K5
10 8 - PH (20 C°)
53 63 % Solid content . sl esls
14 62 UGS Viscosity(20 C°) a3 s s
52 59 LS Gel time b J3
1.22 1.29 gmm ) Lo ¢J§ Density (20 C°) 4zl

A5 S (sl & e Bio-chem S i 5l Giass ol 3 eslizal 5550 O3 528
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Table 2. The properties of chitosan.

SR J;- C,._J.vb Al.;«:\é) J;\J}A QJ\) Qbé aJ‘.Lv‘
Dissolvable Di-accetilation Molecular weight Mesh size
(1%) Laol aewl /Acetic acid 85% 80000-50000 Da - /Mesh (60)
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Table 3. Introduction of research treatments and their abbreviations.

(1) O35S Ol e sled sles - oslad
The chitosan (%) Treatment temperature Adhesive type No
- - UF A
2 120 UF A2-1
2 140 UF A2-2
2 160 UF A2-3
4 120 UF A4-1
4 140 UF A4-2
4 160 UF A4-3
- - MUF AB
2 120 MUF AB2-1
2 140 MUF AB2-2
2 160 MUF AB2-3
4 120 MUF AB4-1
4 140 MUF AB4-2
4 160 MUF AB4-3
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Table 4. Results of analysis of variance of water absorption values for 2 hours.

Sols s s34y F e o g some be iz
Sig. df F Squares Variable
0.000™ 42.700 1 0.062 (Chitosan) ol; 55
0.000™ 48.479 2 0.140 (Heat treatment) Lo slos
0.000™ 214.893 1 0.310 (Adhesive type) . ¢ 5
112 0.162 (Error) Ua>
126 9.401 (Total) Js
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Figure 1. The relationship between water absorption (after 2 hours) and the amount of chitosan.
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Figure 2. The relationship between water absorption treatment (after 2 hours) and temperature.
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Figure 3. The relationship between water absorption (after 2 hours) and adhesive type.
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Table 5. Results of analysis of variance of water absorption values for 24 hours.

Sols s @bl ey F e o g some bs iz
Sig. df F Squares Variable
0.000 132.936 1 0.033 (Chitosan) ol 528
0.000™ 11.668 2 0.067 (Heat treatment) ,les gles
0.000™ 157.427 1 0.450 (Adhesive type) . ¢ 5
112 0.320 (Error) Ua>
126 27.559 (Total) Js
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Figure 5. The relationship between water absorption (after 24 hours) and the amount of chitosan.
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Figure 6. The relationship between water absorption (after 24 hours) and heat treatment temperature.
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Figure 8. Comparison of water absorption averages after 24 hours.
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Table 6. Results of analysis of variance of swelling values for 2 hours.

Sols e a1 4o F i T E e La jize
Sig. df F Squares Variable
0.000™ 132.936 1 0.030 (Chitosan) o} 525
0.000™ 32.467 2 0.015 (Heat treatment) les sles
0.000™ 300.129 1 0.067 (Adhesive type) . ¢ 5
112 0.025 (Error) Ua>
126 1.839 (Total) Js
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Figure 9. The relationship between the thickness swelling and the amount of chitosan.
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Figure 11. The relationship between the thickness swelling and adhesive type.
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Figure 12. Comparison of the swelling averages after 2 hours.

VY



Gl 5 ke 4 a5 Licsla Y8 §¢;S|,

SESls o bl Jates S dasles Slas

ol Y (Fanisly polie puibols aiow bl -V dgir

Table 7. Results of analysis of variance of swelling values for 24 hours.

Sols sme EENRESE F e o g some be iz
Sig. df F Squares Variable
0.000™ 45.870 1 0.036 (Chitosan) ol 528
0.029" 3.662 2 0.006 (Heat treatment) ;Lo (sle>
0.000* 74.406 1 0.058 (Adhesive type) . ¢ 5
112 0.087 (Error) Ua>
126 4.606 (Total) Js
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Figure 13. The relationship between the thickness swelling after 24 hours and the amount of chitosan.
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Figure 14. The relationship between the thickness swelling after 24 hours of heat treatment temperature.
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Figure 15. The relationship between the thickness swelling after 24 hours and adhesive type.
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Figure 16. Comparison of the swelling averages after 24 hours.
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Abstract

Background and Objectives: The dimension stability of wood panels is one of the most
challenges in these related industries. The humidity absorption not only changes the appearance
and physical properties but also affects the mechanical structure and reduces the strengths.
Different methods have been used to stabilize the dimensions of wood, including chemical
modification, monomer impregnation, and thermal modification. Each of these methods is
associated with disadvantages such as reduced mechanical strength or environmental issues. In
this study, Chitosan was used, which is known as the most abundant biopolymer in nature after
cellulose and is biodegradable, and reduces less the mechanical strengths. Chitosan is derived
by chitin. Chitin is an amino-polysaccharide, which is polymerized by N-acetyl-D-glucosamine
associated with B (1-4) linkages. Chitosan coated the particles and preserved them to humidity
absorption. On the other hand, the thickness swelling and water absorption are decreased
because the wood hydroxyl groups are replaced by the Chitosan acetamide groups.

Materials and Methods: In this study, the wood mixture of forest species with variable factors
(the amount of Chitosan 2%, 4%; thermal treatment temperature 120 °C, 140 °C, 160 °C; and two
types of adhesives urea-formaldehyde and urea-melamine formaldehyde (in a ratio of 50:50) were
used which followed by the fixed factors (pressure, temperature and press time, 25 bar, 165 °C,
and 6 min, respectively). Forty-two particleboard samples with 10 mm thickness and 20*30 cm’
have been made. According to EN-317 standards, the samples with 10*50*50 mm® dimensions
were examined for 2 and 24 hours to perform water absorption and thickness swelling tests.

Results: The particleboards made with urea-melamine formaldehyde indicated less water
absorption and thickness swelling rather than samples made with urea-formaldehyde. The water
absorption and thickness swelling are decreased by using Chitosan. By increasing the amount of
Chitosan utilization, the water absorption and thickness swelling are decreased. Increasing of
thermal treatment temperature reduces the water absorption and thickness swelling.

Conclusion: The results showed that using of urea-melamine formaldehyde adhesive, 4%
Chitosan and heat treatment temperature of 160 °C are the best conditions to reduce water

absorption and swelling of the thickness of the test boards.
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