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ABSTRACT  

The objective of the study was to fabricate particleboard using almond shell. The significance 

of the study is that it can result in creating raw material for panel industry which is in 

shortage these days. Different particleboards were made based on almond shell particles 

ratios mixed with epoxy resin. In this study, we investigated the resulting shell particleboard 

tensile properties. Results shows that when added with almond shell, the tensile properties of 

the resulting panel showed greater performance. For example, it showed better hardness 

which is a desirable quality. 
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_______________________________________________________________________________ 

INTRODUCTION  

  Every year, there are almost 13 million hectare area of forests declining resulting in 

decrease in wood production and increase in demand for alternative materials (Ashore, 2006; 

Tewari, Singh, Gope, and Arun, 2012). In the production of particleboard, there is greater 

preference for using the agricultural residues because of better economic value and greater 

concern for environmental issues. The history of industrial age shows that there was greater 

use of agricultural resides in particleboard and trend is increasing. Commercial 

manufacturing of different panels including crop residues, wheat, bagasse are now common 

in some countries (Copur, Guler, Akgul, and Tascioglu, 2007). Some studies investigated the 

feasibility of biomass for particleboard manufacturing for residuals including almond shell, 

pine cone, peanut hull, and hazelnut hust (Tewari, et al., 2012; Copur, et al., 2007; Guler, et 

  OPEN ACCESS        

Chemistry & Material Sciences Research Journal 

Vol. 2(2), pp. 51-54, February, 2020  

Fair East Publishers 

Journal Homepage: www.fepbl.com/index.php/cmsrj  

 
 

http://www.creativecommons.org/licences/by-nc/4.0/
http://www.fepbl.com/index.php/cmsrj


Chemistry & Material Sciences Research Journal, Ethmane & Yahfdhou, pp.51-54 Page 52 

 

 

 

 

al., 2008). The other dimension of the use of agricultural residual in industrial manufacturing 

is that it can help in safeguarding the future of forest industry because of bringing reduction 

in demand for wood. Almond shell, an agricultural residue is the ligno-cellulosic material 

forming the thick endocarp or husk of the almond fruit that upon processing to obtain the 

edible seeds is separated and is normally dumped due to the no industrial usage (Urrestarazu 

& Martinez, 2005). If it is burned, it can cause environmental problems such as pollution or 

soil erosion. While, making it usable in industrial production can be environmentally friendly 

and can create a source of income for the farmers. Thus, keeping this context in mind, the 

current study investigates the suitability of almond shell particles in production of 

particleboard as supplement. In this study, the chemical properties of the almond shell made 

particle board is investigated.  

MATERIALS AND METHODS 

In present study, we used almond shell which was obtained locally. Once collected, the 

almond shell was dried in sun for one day and then made to cut in smaller pieces. Later, 

Wiley mill was used for converting it into smaller particles as provided in figure 2. The 

particle size was maintained within given range using the ASTM 40 and ASTM 80 number 

of sieve. Epoxy resin (CY230), hardener (HY951) and almond shell particles with different 

weight percentage were used. Using the mechanical stirring at 3000 rpm, different weight 

percentage of almond shell (10, 15, 20, 25, 30 wt%) and epoxy resin were mixed.  

   

The resulting solution was obtained by mixing almond shell particles in resin which was kept 

in the furnace for two hours under temperature of 90 ± 10 °C. After interval of 30 minutes, 

the solution was removed from the furnace and remixed by mechanical stirrer at same speed. 

The whole solution was taken out after two hours and allowed to cool at a temperature of 

45°C. In situation when we reached to the temperature of 45C, the hardener HY951 (10 

weight percentage) was mixed immediately. Because of hardener addition, high viscous 

solution was obtained and poured into different molds of 46mm×46mm×10mm for sample 

preparation. T. ensile tests were conducted on 100 kN servo hydraulic universal testing 

machine (ADMET, USA) under displacement mode of control of 1mm/min  

  

RESULTS AND DISCUSSION 

Tensile strength    

100 KN ADMET make servo controlled universal testing machine was used for determining 

the mechanical properties of the almond shell particles. Table 1 present the properties of 

various percentage of almond shell particles along with that of epoxy resign.  
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Table 1: Tensile properties of the almond shell particles based composite materials.  

 Property  

  

10% almond  

shell particles  

15% almond  

shell particles  

20% almond  

shell particles  

25% almond  

shell particles  

30% almond  

shell particles  

Modulus of 

elasticity, E (MPa)  2752  2702  2532  2397  2299  

Ultimate stress 

(MPa)  37.27  33.57  32.29  29.94  27.24  

 The results shows that significant difference can be observed on the ultimate tensile strength 

of the composite material having various wt% of almond shell particles. The lowest tensile 

strength is 27.24 wt% almond shell particle with composition of 2299 MPa. In situation, 

when almond shell particles are reduced to 10wt%, the value of the ultimate strength 

increases and reaches to the 37.27 MPa. The reduced ultimate strength is because of increase 

in almond shell particle contents and because of pure binding with the epoxy and voids 

present in the material.  

The results shows that significant differences can be observed in the behavior of mechanical 

properties because of addition of different wt% of almond shell particles in epoxy resin.  

  

 The result leads to this conclusion that effect of weight fraction (Vf) on modulus of elasticity 

and ultimate strength can be described in equation 1 and 2 with a correlation coefficient 

greater than 0.99.  

 

Modulus of Elasticity (MPa) = -12.828 Vf
2 - 15.728 Vf + 1583.2          (1)  

Ultimate Strength (MPa) =  0.1383 Vf
2 - 3.5047 Vf + 40.442                         (2)  

   

CONCLUSIONS 

 The focus of the study was to investigate the suitability of almond shell particles for 

producing the particleboard. Results indicate that when almond shell particles are added, the 

mechanical properties of the particleboard are highly influenced. With increase of percentage 

of almond particles, the modulus of elasticity decreases. When further almond particles are 

added, the ultimate tensile stress with addition of almond particles. The benefit of using 

almond shell in particleboard production is that it has greater positive influence on natural 

environment and also bring some extra income for farmers.  
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