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ABSTRACT: Particle board research made from coconut frond powder with various concentration of 

liquid rubber compound has been done. First particle board was made by mixing 50 mesh of coconut 

front powder with various concentration of liquid rubber compound there are 25; 30; 35; 40 and 45 % 

to obtain a particle board with the length, width and height of 5 x 10 x 7.5 cm and then dried by 

drying. Subsequently the particle board pressed to a thickness of 2.5 cm and then tested the modulus 

of rupture (MOR), the modulus of elasticity (MOE), the Screw Hold Strength and water absorption. 

The results indicated that the best condition was obtained on the use of 45 % of liquid rubber 

compound. In this condition, the value of MOR, MOE, screw hold strength and water absorption are 

1436.16 g/ mm2, 2354.38 g/ mm2, 5.2708 N/ cm2 and 41.85% respectively. 

 

■ INTRODUCTION 

The particle board is a board made of wood particles or other lignocellulose materials 
bonded with an adhesive and then heat-treated [1]. The advantages of this particle board is 
the size and density can be tailored to the needs in addition to the quality can be set. In 
addition, the particles used can be obtained from materials that are generally waste that 
has been no longer used [2-5]. 
 
One of the lignocellulose materials that can be used to make particle board is coconut 
fronds powder that has been separated from the coconut fronds [6-8]. Coconut fronds is 
widely available throughout Indonesia, which is the world's major coconut producer and is 
a largely untapped waste material. As the adhesive for the particle board manufacture in 
this research will use of natural polymer in the form of liquid rubber compound which is a 
mixture of concentrated latex with certain chemicals to improve its properties [9-11]. As a 
raw material of liquid rubber compound is concentrated natural rubber latex which is also 
very much available in Indonesia considering Indonesia is the second of natural rubber 
producer in the world, so the sustainability of the production of particle board derived 
from concentrated latex and coconut fronds for the long term will not experience raw 
material constraints. 
 
The existing problem is research on particle board making by utilizing particle from 
coconut fronds powder and adhesive from liquid rubber compound so far has not been 
done, because coconut fronds is only seen as the waste material from coconut plant. So the 
research of production and characterization of natural composite polymer of coconut 
fronds powder and liquid rubber compound as alternative of particle boards become very 
interesting to do. 
 
The purpose of this research was to study the effect of liquid rubber compound percentage 
on physicochemical properties of particle board. Determination of physical properties of 
particle board was done by determination the change value of the modulus of elasticity 
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(MOE), the modulus of rupture (MOR) and the screw hold strength. As for the chemical 
properties testing is done by determining the water absorption and testing with FTIR. 

■ RESULT AND DISCUSSION 

Modulus of Rupture (MOR) Test Result 
 
The modulus of rupture (MOR) test results of particle board at various percentages of the 
liquid rubber compound are as shown in Figure 1. 
 

 

Figure 1. Modulus of Rupture of Particle Board at Various percentages of Liquid Rubber Compound 

 
From the picture above shows that the value of the modulus of rupture (MOR) of the 
particle board increase on the greater percentage of liquid rubber compound, reaching 
maximum at the use of 45%. This indicates that the particle board made has the highest 
strength when 45% of the liquid rubber compound is used. This is because in this condition 
the reaction that occurs between polyisoprene in liquid rubber compound with cellulose 
from coconut fronds powder maximum so that the polymer formed becomes the strongest. 
At lower percentages, the bonds that have not been maximal. In this condition the value of 
MOR particle board is 1436.16 g / mm2. 
 
Modulus of Elasticity (MOE) Test Result 
 
The results of modulus of elasticity (MOE) tests on various percentage of the liquid rubber 
compound are as shown in Figure 2. 
 

 

Figure 2. Modulus of Elasticity of Particle Board on Various percentages of Liquid Rubber Compound 
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From the picture above shows that the modulus of elasticity of the particle board increases 
with the greater percentage of liquid rubber compound used, reaching maximum on the 
use of liquid rubber compound by 45%. This is because in this condition the reaction that 
occurs between polyisoprene in liquid rubber compound with cellulose from coconut 
fronds powder is optimum so that the polymer formed becomes the most elastic. At lower 
percentage, the bonds that have not been maximized. This showed that at 45% of the liquid 
rubber compound percentage the particle board is made to show the highest flexibility. In 
this condition, the modulus of elasticity of the particle board is 2354.38 g / mm2. 
 
Test Results of Screw Hold Strength 
 
The result of testing the screw hold strength on the particle board at various 
concentrations of the liquid rubber compound is as shown in Figure 3. 
 

 

Figure 3. Screw Hold Strength of Particle Board on Various percentages of Liquid Rubber Compound 

 
From the picture above shows that screw hold strength of particle board is increased on 
increasing the percentage of liquid rubber compound and reaching the maximum value on 
the use of liquid rubber compound of 40% then decrease at higher concentration. At the 
best conditions the value of screw hold strength is 7.5555 N / cm2. This is because the 
higher the percentage of liquid rubber compound as an adhesive, the number of bonds that 
occur between polyisoprene from rubber and lignocellulose from coconut frond powder is 
increasing so that the bonds that occur are tighter and consequently can hold the screw 
better. 
 
Water Absorption 
 
The result of water absorption test on the particle board at various percentages of the 
liquid rubber compound is as shown in Figure 4. From the Figure 4, it can be seen that the 
water absorption capacity of particle board is getting smaller when using liquid rubber 
compound with a higher percentage. This is because the higher the percentage of liquid 
rubber compound used, the bond that occurs between polyisoprene and lignocellulose is 
getting tighter and this results in a smaller number of water molecules that can enter 
between these bonds, so that the particleboard is more resistant to water. 
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Figure 4. Water Absorption of Particle Board on Various   percentages of Liquid Rubber Compound 

 

FTIR Test Result 
 
The result of FTIR test on the particle board at various percentages of the liquid rubber 
compound is as shown as spectrum in Figure 5. From the FTIR spectrum of particleboard 
made from coconut frond powder with liquid rubber compound above, it can be seen that 
there are several functional groups derived from the bond between lignocellulose from 
coconut frond powder and polyisoprene from liquid rubber compound. The wide and sharp 
absorption peak at a wavenumber of about 3400cm-1 is the absorption of the hydroxyl 
group from lignocellulosic coconut frond powder. Strong absorption at wavenumber 
around 2900 cm-1 which is strengthened by absorption at 1350 cm-1 and 1400 cm-1 is the 
absorption of the C-H bond. The presence of strong absorption at wave numbers around 
1050 cm-1 indicates the presence of C-O. bonds. The presence of strong absorption at wave 
numbers around 1600 cm-1 indicates the presence of a C=C bond. 
 

 

Figure 5. FTIR Spectrum of Particle Board on Various percentages of Liquid Rubber Compound 
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■ CONCLUSION 

The percentage of liquid rubber compound greatly affects the chemical and mechanical 
properties of particle board. The best condition was obtained on the use of liquid rubber 
compound with percentage of 45%. Under the best conditions the value of MOR, MOE, 
screw hold strength and water absorption are 1436.16 g/ mm2, 2354.38 g/ mm2, 5.2708 
N/ cm2 and 41.85% respectively. 

■ MATERIAL AND METHOD 

The experiment begin with the separation of coconut fronds powder from coconut fronds, 
then continued to the coconut frond powder filtration process to obtain a 50 mesh 
powder. Then the particle board test pieces with a size of 10 x 5 x 7.5 cm were made by 
mixing coconut fronds powder with liquid rubber compound in various percentages 
namely 25%, 30%, 35%, 40% and 45% then dried. The next step is to test the mechanical 
and chemical properties of particle board that have been made include modulus of 
elasticity (MOE), modulus of rupture (MOR), screw hold strength, water absorption dan 
FTIR in accordance with SNI 03-2105-2006 with prior pressing particle board to obtain a 
thickness of 2.5 cm. The experiment of making particle board and testing about water 
absorption dan FTIR were done in chemistry laboratory, Faculty of Mathematics and 
Natural Sciences, University of Bengkulu, while for testing of MOR, MOE and screw hold 
strength were done in laboratory of material, Faculty of Mechanical Engineering Gadjah 
Mada University Yogyakarta.  
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