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Figure 1- Comparison of waste management methods in some countries of the world
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Figure 2- Sampling location in the production process of the Rasht organic fertilizer factory
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Figure 3- Solid fuel sample (C) from fluff-like materials (B) derived from reject materials (A) of the Rasht organic fertilizer factory
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Figure 4- Solid fuel sample (B) from organic materials (A) of the Rasht organic fertilizer factory
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Table 1 - Physical analysis of raw waste

Waste Type Percentage
Wet Waste 58.72
Paper and cardboard 12.37
Cloth and textiles 94
Plastic 4.5
Wood 0.5
Types of peat 1.63
Iron 1
Non-ferrous metal 0.1
Glass 1.53
Other materials 10.25

72295 30 3l Juolo (GBS ) (K4 585061 - Jgur

Table 2- Physical analysis of fluffs obtained from reject materials

Waste Type Percentage
Paper and cardboard 45
Cloth and textiles 30
Plastic 20
Wood 5
Sum 100
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Table3 - The results of the Ultimate analysis of the waste used in the manufacture of solid fuel

The elements(%) Carbon Hydrogen Nitrogen Sulfur Oxygen
Organic fertilizer (compost) 15 3 1.5 0.2 16.3
Fluff 40.5 5.8 0.9 0.3 37.5
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Table 4- The results of the Proximate analysis of the wastes used in the manufacture of solid fuel

The parameters  Density Moisture  Ash  Volatile Matter  FixedCarbon  Minimum Calorific Value Maximum Calorific Value

Unit gr/cm’ % % % % MJ/Kg MI/Kg
Organic fertilizer 1.2 20 64 10.5 55 532 6.45
(compost)

Fluff 0.36 11.5 15 48.2 253 13.73 15.28
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Abstract

Solid biofuel includes energy produced from all cellulosic waste, which is considered a clean and cheap fuel.
The aim of this study is to obtain a solid fuel derived from the municipal waste of Rasht city. For These
materials were separately prepared in the process of crushing, grinding, and compressing solid fuel. This
purpose, organic materials (compost) and reject materials of Rasht organic fertilizer factory were sampled.
The properties of the manufactured samples were examined through proximate analysis and ultimate analysis.
In group analysis, the moisture content, volatile compounds, fixed and carbon content were measured, and in
final analysis, the amount of carbon, hydrogen, oxygen, nitrogen and sulfur elements were measured. The
calorific value of the samples was also calculated using a bomb calorimetry device and mathematical
equations. About 60% of the waste consists of food materials that have a low calorific value in the form of
compost. Therefore, only 28.4% of the input waste which are combustible can be used to produce solid fuel,
which is mainly fluff. The best type of fuel derived from waste in this study is in the form of compressed
fluff. The most common composition of it is paper and cardboard, plastic and fabric, which have a high
calorific value. This fuel has a suitable calorific value (15.28 MJ/kg).

Keywords: Waste, biofuel, calorific value, Proximate analysis , Ultimate analysis
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