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ABSTRACT: Low and high pressure biomass briquettes made of rice husk, bagasse, saw dust and dried leaves were studied for
physical and thermal characteristics. The physical and chemical characteristics studied were bulk density, shatter resistance,
water penetration, and calorific value. The maximum values of BD, SR, WP and CV for high pressure biomass briquettes are
1899 kg/m3, 100%, 110.5% and 4900 kcal/kg respectively. The maximum values of BD, SR, WP and CV for low pressure
biomass briquettes are 565.33kg/m3, 100%, 9.29% and 4500 kcal/kg respectively. Bulk density & water penetration were found
significant and calorific value & shatter resistance were found insignificant in high and low pressure biomass briquettes. Hence
use of low pressure biomass briquettes is economical to use in rural areas.
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INTRODUCTION

Briquetting of biomass is a booming alternative
energy source found in rural areas. Biomass fulfills
90% of the rural energy and 40% of urban energy
needs (Wakchaure et al., 2007). In India Agricultural
& Horticultural activity generates annually about 500
– 600 million tons of Agricultural waste (Madhava et
al. 2011). The major residues are rice husk, coffee husk,
coir pith, jute sticks, Bagasse, tree leaves, groundnut
shells, saw dust, mustard stalks and cotton stalks etc
(Bhattacharya et al., 2002). In this study biomass
briquettes made from low pressure and high pressure
briquetting machines were compared for its bulk
density, shatter resistance, water penetration capacity
and calorific value Low pressure machine (Fig. 1) is a
screw press type machine which can be operated
manually. High pressure machine (Fig. 2) used in the
study is power operated screw press. Low pressure
and high pressure biomass briquettes are shown in
Fig. 3 and Fig. 4.

MATERIALS AND METHODS:

Abundantly available agricultural wastes, viz., Rice
husk, bagasse, sawdust and dried leaves were taken
for the study. Binding element used was sodium

silicate. The independent parameters were High
pressure and low pressure briquettes where as
dependent parameters were bulk density, shatter
resistance, water penetration capacity and calorific
value. The bulk density was found out by dividing
the weight of the briquette with its volume. Shatter
resistance was determined by dropping the briquette
continuously 10 times from a height of 1m (Lindey et
al. 1989). Then the percentage weight loss is calculated.
For calculating amount of water absorbed each
briquette was immersed in water at 27oC for 30 s. A
measure of the percentage water absorbed by a
briquette when immersed in water is determined.
Each briquette was immersed in 25 mm of water at
room temperature for 30 s. The percent weight gain
was then calculated and recorded. The calorific value
of briquettes were calculated by using following
equation (Srivatsava et al., 1995).

[ ] [ ]
( )

W W W
f

M Cp T M LH
CV

M f

Where,
Qi  = Heat value of the fuel taken, Kcal
Mf  = Mass of the fuel taken, kg
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Figure 4: High pressure biomass briquette

Figure 1: Low pressure biomass briquetting machine

Figure 2: High pressure biomass briquetting machine

Figure 3: Low preesure biomass briquette

CVf = Calorific Value of the fuel, Kcal/kg
Qf = Heat generated by burning the fuel, Kcal
Mw = Mass of water taken, kg
Cp  = Specific heat value of water, KJ/kg K

T = Difference of initial and final temperatures, 0C
LHw = Latent Heat Vaporization of Water, KJ/kg K

RESULTS AND DISCUSSIONS

Bulk density of all the agricultural biomass namely
bagasse, rice husk, sawdust and dried leaves were
found higher in high pressure biomass briquettes than
low pressure biomass briquettes. The values are
shown in Fig. 5. A uniform and significant variation
in bulk density was observed in all the biomass
residues.

Shatter resistance indicates percentage loss of
weight from shattering. Shatter resistance of all the
agricultural biomass namely bagasse, rice husk,
sawdust and dried leaves were found nearly equal in
high pressure biomass briquettes except in Rice husk
briquettes which is because of high pressure
requirement to press the highly porous material. Fig.
6. indicates the pictorial view of the data.

Water penetration percentage was found as
discussed Art.3. A significant difference was found
in high pressure and low pressure biomass briquettes.
This is due to the reduced pore space in High pressure
biomass briquettes. The pictorial view is shown in Fig.
7.

Calorific value of the briquettes was found by
using equation 1. There is no significant difference
between high and low pressure biomass briquettes
calorific values. The pictorial view is shown in Fig. 8
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Figure 7: Water penetration in High and Low pressure Biomass briquettes

Figure 5: Bulk density in high and low pressure biomass briquettes

Figure 6: Shatter resistance in High and Low pressure Biomass briquettes
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CONCLUSION

The study was conducted to compare the properties
of briquettes made with high and low pressure
biomass briquetting machines. The bulk density and
water penetration characteristics of high pressure
briquettes were found significant compared to low
pressure briquettes. So use of low pressure biomass
briquettes occupy more space in storage and also
sensitive to water exposure. Shattering resistance and
Calorific values of the briquettes were not
significantly different in high and low pressure
biomass briquettes. This indicates the use of low
pressure biomass briquettes whose making cost is
highly less can be suggested in rural areas as the
calorific value and shattering resistance are not
affected.

Figure 8: Water penetration of High and Low pressure Biomass briquettes
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