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length at 20MPa pressure. Water is used as a binder and lubricant for 
densi�cation process. �e wood chip and rice husk powder were mixed 
with little water before loading in the mold. Wood chips and rice husk 
were mixed using di�erent proportions (Rise husk: Wood chips, 100:0, 
50:50, 25:75, 75:25 and 0:100)

Determination of Ash Content

Ash content was determined by following equation. Pellet samples 
were placed in a pre-weighted crucible. �e samples were incinerated 
in a furnace at 760-degree Celsius. �e crucibles were allowed to cool 
and weighed.

Ash Content= (W5-W3)/(W4-W3)×100

Where:

W3= Weight of the crucible

W4= Weight of the crucible + sample before heating

W5= Weight of the crucible + sample a�er incineration

Determination of Moisture Content

�e moisture content was analyzed by the oven drying method [2]. 
�is was conducted at temperature of 105 degree Celsius for 1 hour.

Ash Content= (W7-W6)-(W8-W6)/(W5-W3)×100

Where:

W6= weight of empty container

W7= weight of container + sample before drying

W8= weight of container + sample a�er drying

Determination of Porosity Index

�e porosity was determined based on the amount of water sample 
was able to absorb [2]. Pellet sample was immersed in water at room 
temperature for 1 min. �e porosity index was calculated as the ratio 
of the mass of water absorbed to the mass of the sample immersed in 
the water.

Porosity Index= (W10-W9)/W9×100

Where:

W9= mass of sample

W10= mass of sample immersed in water

(W10 – W9)= mass of water absorbed

Determination of Calori�c Value

�e net calori�c values (NCV) was determined by using below 
equation [2].

NCV= 18.7 (1.0-AC-MC)-(2.5 MC)

Where:

NCV= net (lower) calori�c value 

AC= ash content

MC= moisture content

Determination of Burning Rate

Burning rate is the ratio of the mass of the fuel burnt to the total 
time taken. �e combustion was initiated by the addition of a little 

kerosene and igniting with matches. �e temperature of the burning 
samples was taken by means of thermocouple at every two minute 
intervals using a stop watch until it was completely burnt [2].

Burning rate= Mass of fuel burnt/Time taken

Elemental analysis

Total organic carbon was calculated by following equation using 
a factor of 1.724 [1]. Sample was calcinated at 400 degree Celsius for 
14 hours.

TOC= (((W1-W2)×100)/W1)/1.724

Where:

TOC= Total organic carbon

W1= Mass of dry materials 

W2= Mass of incinerated material

Water Boiling Test

Cooking e�ciency was compared by measures the time taken for 
each pellet to boil equal volume of water under similar condition.

Results and Discussion
Fuel pellets prepared from rice husk and wood particles with 

di�erent weight ration were uniform in structure (shape and diameter). 
All the pellets have a moisture content less than 3%and total organic 
carbon fall between (15-17.5%) (Table 1), which synchronize with 
the results reported in the literature [11]. �e solid fuel with high 
carbon content has a good potential for thermal energy conversion 
process.  �e moisture content is increased when the wood portion is 
increased. Ash level is comparatively high when the pellet has high rice 
husk portion. High ash content generally a constrain for the thermal 
conversion application because of the need of ash removal, slagging 
equipment corrosion and deposit formation in furnace [11]. �erefore, 
using ash mitigating additives with rice husk pellet is an alternative way 
to overcome this issue [12].

Signi�cant Calori�c value was observed and it was high when the 
wood particles take full portion in the pellet. As the moisture content 
value increases, calori�c value also increases. Japhet at al. [2] reported 
the contrast result of rice husk fuel pellet production, where heating 
value increases with decreasing moisture content (Table 1).

Porosity index determine the quality of fuel in terms of water 
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Water boiling test explains the suitability of pellets for domestic 
usage [13]. 100 g of each fuel pellet was used to boil 750 ml of water and 
recorded the time duration taken to reach 100 degree Celsius. Pellet 
only has wood portion took less time recorded as 6 minutes to reach 
100 degree Celsius (Figure 1).

From the burning test data (�gure 2), wood portion pellet reaches 
100ºC in 6 minutes and peak temperature in 15 minutes and keeps 
the temperature above 100ºC till �rst 40 minutes. �is means, the 
useful heat energy could be sustained for 40 minutes. In contrast, rice 
fuel pellet reaches 100ºC in 15 minutes and drops in 40 minutes and 
sustains only 15 minutes. �erefore, wood pellet has a high heating 
potential than rice husk pellet and rice husk pellet potential could be 
improved by the addition of wood chips portion (Figure 2).

Conclusion
�e study was motivated by the large quantity of rice husk and 

wood chips waste seen in the paddy �eld and timber workshop. Solid 
fuel pellet was formed by di�erent weight ration of rice husk and 
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