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Abstract 

 

Peanut shells could be regarded as biomass wastes generated from agricultural products, which are abundantly 

available.  The current handling of those wastes is merely through direct incineration, without a proper and controlled 

manner. Consequently, it could arouse environmental concerns, such as air pollution and human respiratory diseases.  

One alternative solution is converting those peanut shells to bio-pellet, expectedly applicable for fuels.  Relevantly, 

research on bio-pellet manufacture from peanut shells, previously treated with the torrefaction, was conducted. It’s 

aimed mainly to identify the fuel-related characteristics of bio-pellet products.  The tested bio-pellet parameters 

covered, moisture content, ash content, volatile matters, fixed carbon content, calorific values, and density.  The 

results revealed that torrefaction temperature and time at raw materials (peanut shells) could improve their qualities 

in regard to particular calorific value compared to those before such torrefaction; which referred to Indonesia’s 

Standard (SNI-8021-2014) for wood bio-pellet.  Further, torrefaction could increase bio-pellet quality which satisfied 

the SNI’s Standard, except for ash content.  Optimal torrefaction treatment was obtained at 300oC temperature for 60 

minutes, whereby it achieved remarkable bio-pellet characteristics in terms of moisture content (3.092%), ash content 

(6.116%), volatile matters (38.387%), fixed carbon (55.447%), calorific value (6174 cal/g), and density (0.703 

g/cm3). The torrefaction bio-pellets from peanut shells could achieve remarkable performances, with respect to fuel 

consumption rate (0.68 kg/hr), heating value (6174 kcal/kg), and thermal efficiency (16.67%). 

 

Keywords: biomass wastes, bio-pellet, conversion, peanut shells, torrefaction treatment 
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INTRODUCTION 

The increase in human population and 

concurrently the advancement pace in wood industry 

have brought concerns on economic growth and 

depletion of natural energy sources particularly fossil 

fuels, which cannot be renewed; and hence induced 

environment pollution. More than 80% of the global 

energy consumption originates from fossil fuels, 

which is responsible for the release of greenhouse 

gases (GHG, including CO2) and other air pollutants, 
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Abstract 

 

To be used as organic fertilizer, compost must be stable and mature enough to ensure that it is safe for agricultural 

application. The stability and maturity of compost can be viewed from physical, chemical, and biological parameters. 

One of the biological parameters is the static respiration index (SRI). In many places, the SRI is applied as a 

representative indicator of the stability and maturity of compost but not in Indonesia compost standard of the SNI 19-

7030-2004. This study aims to assess the index of the static respiration of composts and analyze their stability and 

maturity. The assessment was carried out on 10 compost samples sold in Jakarta and Depok. It is observed that 8 of 

10 tested composts was stable and mature, with a static respiration index of 0.61–1.35 mg O2 g-1 VS h-1. One of the 

10 composts was very stable and very mature, with a static respiration index of 0.46 mg O2 g-1 VS h-1 and 1 compost 

was unstable and immature, with an index of 1.79 mg O2 g-1 VS h-1. The results indicated that re-composted for seven 

days was adequate to make the compost more stable and mature than the initial state. Since maturity is not described 

by a single property, it is great assurance for the compost producer and end user in Indonesia that not only physical 

and chemical characteristics are used as indicator for compost stability and maturity but also biological indicator 

such as SRI. 

 

Keywords: compost; maturity; stability; static respiration index 
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INTRODUCTION 

High generation of wastes in Indonesia become 

a serious challenge since integrated solid waste 

management has not been implemented. Ninety 

percent of districts/cities in Indonesia are mostly 

conducted open dumping and open burning to manage 

their wastes. In 2014, it is reported that the volume of 

waste in Indonesia was around 64 million tons/year; 

among them, 69% of waste was dumped in the landfill, 

10% was buried, 5% was burned, and only 7.5% was 

used as compost and recycled, and the rest was not 

managed (KLHK, 2017). Previous study mentioned 

that these problems can be addressed by implementing 

integrated solid waste management through the 

selection of waste treatment technologies such as 

composting (Tchobanoglous & Kreith, 2002). 

Composting is an effective technique that could be 

applied to manage organic waste from urban areas 
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