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ABSTRACT 

This document gives information about recycling of organic waste material which is not useful to man to 

produce a fuel which can be efficiently used to replace charcoal. This recycled product has the same properties 

as that of charcoal. Using the bio waste effectively to form a fuel can help control the current rate of depletion 

of conventional fuels. Eco Gold Pellets are made by compressing the grinded bio waste which can be used to 

substitute charcoal. These eco gold pellets have better performances results than commercial charcoal. It burns 

for a longer time giving less ash and emitting lesser carbon into the atmosphere. This product thus fulfils the 

requirements as of expected and also help control the problems like global warming and depletion of 

conventional fuels. 
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I INTRODUCTION 

This Global Warming, one of the major issues facing not only India but every country in the world. Considering 

the increasing carbon content in the atmosphere, experiments are being carried out across the globe for its 

reduction from the environment or expulsion into the environment. The Global Summit regarding Global Warming 

are conducted once in every 5 years, where in enormous number of countries actively participate, propose solutions 

and possible precautions that can be taken to control it. India is a country which consumes coal at a very high rate, 

causing its depletion and adding to the total carbon content in the atmosphere. Considering the problems being 

faced, a sorted solution is a must. If the resources are being consumed at this rate, it is not too far that the resources 

would deplete and we would be left with nothing. Charcoal is one of the resource which is widely used in India for 

domestic cooking stoves, kilns, boilers and other domestic purposes.  

II CURRENT SCENARIO OF CONVENTIONAL  

2.1 Fuel Sources 

 
An easy Charcoal is made from particular types of tree. The trees are first cut down and then they are put into a 

huge pit. The pit is then put on fire; the barks into the pits are half burnt. The preparation of this fuel itself requires 

other fuel. There is pollution and cutting down of trees, which all together cause a lot of harm to the environment. 

Eco Gold Pellets can be used as a substitute to this charcoal. The preparation as well as the raw materials required 
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for this are eco friendly or causes no harm to the environment and which is made out of waste, which thus 

promotes recycling. 

LPG is one of highly used conventional recourse which is mainly derived from fossil fuel. Burning LPG releases 

carbon dioxide (CO2), a green house gas. As well as people can be exposed to LPG in workplace by breathing it in, 

skin contact and eye contact. The National Institute for Occupational  Safety and Health  (NIOSH) has set the legal 

limit (permissible exposure limit) for LPG exposure in workplace as 1000 ppm (1800 mg/m3) over an eight hour 

workday.  At levels of 2000 ppm 10% of lower explosive limit LPG is immediately dangerous to life and health. 

Though LPG is subsidised in India, there are two main dangers from this, firstly there is a possible explosion if the 

mixture of LPG and air is within the explosive limits and there is an ignition source, secondly suffocation due to 

LPG displacing air causing a decrease in oxygen concentration and finally are the increasing prices have always 

been a politically sensitive matter in India. 

III INTRODUCTION TO NEW TYPE OF COMBUSTION FUEL 

The Eco Gold Pellets are totally made from the waste products which are not useful to man. Recycling this waste 

and utilizing it for making a product which can replace charcoal, that’s the dream. 

Eco Gold Pelllets are made up raw waste materials like bagasse, saw dust, rice husk, ground nut shells, coconut 

shells etc. All these products are initially crushed into really fine powdered form. All of these are finely crushed 

with the help of a grinder. This powder is then passed through a mechanism where in it is compressed into a 

spherical shape. 

These pellets are all of uniform shape and size. Thus giving it a totally finished and uniform look. These can be 

effective used in boilers, kilns, commercial cooking stoves, tandoors etc. They have a gross calorific value almost 

equal to the gross calorific value of charcoal. 

The amount of ash produced by the pellets on combustion is very less as the pellets burns out completely. The ash 

produced by the pellets is organic that is contains potash and nitrogen; hence it can be used as fertilizers.  

 

Table No. 1 Comparative Study Between Charcoal And Eco Gold Pellets[1] 

Properties Eco Gold Pellets Charcoal 

GCV(Calorific 

Value) 

4100Kcal/Kg 3500-4500Kcal/Kg 

Moisture 

Content % 

<10% <10-30% 

Ash Content% <5% <20-45% 

Bulk Density 620-670Kg/m3 720-850Kg/m3 

Volatile Matter 70-85% 10-15% 

Quantity Of 

Steam Produced 

4.3-5.4Kg Rain/Dry 4.5-4.8 

UnBurnt Carbon 2-3% 8-10% 

Table No. 2 Specifications of Eco Gold Pellets[1] 
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Quantity Standards Eco Gold Pellets 

Diameter 8mm 

Length 15-30mm 

GCV(Gross Calorific Value) 4100Kcal/Kg+-2% 

Moisture Content <10% 

Ash Content <5% 

Bulk Density 650Kg/m3 

IV. RESOURCES TO ECO GOLD PELLETS 

4.1.1. BAGASSE 

Bagasse is the dry pulpy residue left after the extraction of juice from sugarcane. Bagasses comprises of fiber 

which is derived from the core of plants. This can be easily available at places where sugarcane farming is carried 

out. It being a waste product from the sugar industries, it can be very effectively utilized for this. Bagasse being 

sticky by nature helps to bind all the rest of the materials together and help maintain it uniform shape.  

 

Fig. 1: Bagasse 

 

4.1.2  Saw Dust 

Saw dust is a byproduct of cutting grinding drilling sanding or pulverizing wood or any other material with a saw 

or other tool, it is composed of fine particles of wood. It is a major content in the pellets due to its high flammable 

nature. It catches fire easily and hence helps to burn the charcoal quickly.  

 

Fig. 2: Saw Dust 
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4.1.3 Rice Husk 

Rice husk are the hard protecting coverings of grains of rice. In addition to the husk, the whole plant can also be 

used into this product. After removal of rice from the plants, the plants are of no use, that they are as good as waste. 

These can be very effectively used into the production of these pellets. 

 

Fig. 3 Rice Husk 

 

4.1.4 Ground Nut Shells 

Ground nut shells are the outer hard covering to the ground nuts. These are as well of no use once the ground nut 

has been extracted from it. Having a good inflammable quality it can be put to use in the production of the pellets. 

 

Fig. 4  Ground Nut Shell 

 

4.1.5 Coconut Shells 

Coconut shells are the outer hard covering of a coconut. These covering are very highly inflammable and give out a 

lot of heat on combustion. The coconut shells after grinding into fine powdery form can be effectively used as it 

burns for a very long time. These are therefore one of the major contents of the pellets. 

 

Fig. 5 Coconut Shell 
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4.1.6 Cotton Plants 

Cotton grows in a ball like covering or a protective case around the seeds of the cotton plants. The protective 

covering is peeled off and the cotton is used. This peeled off covering can used as a raw material.  

 

Fig. 6  Cotton Plant 

 

4.1.7 Coal Ash 

Coal Ash is fine powdered coal. In the mines, during mining, the coal is extracted. During this process a lot of 

rough handling of the coal is occurred. Due to this the coal gets damaged and this causes the coal to break into very 

fine pieces or powder. This being coal it is highly inflammable and also burns for a very long time. This raw 

material is therefore one of the major raw materials required for the production.  

 

Fig. 7  Coal Ash 

 

V. ADVANTAGES OF ECO GOLD PELLETS 

Eco Gold Pellets being of definite shapes and of particular dimensions, storage and handling of it becomes easier. 

They can be nicely packed into gunny or synthetic bags, which make it easy to handle and transport from one place 

to other. They are packed into the bags after weighing them, having a gross weight of 10kgs/50kgs/100kgs each. 

These packs can be stacked one on top of the other and can be stored in dry places without any problems. 

 

1. Constant Gross Calorific Value 

    On the combustion of the eco gold pellets, the energy production is of constant value. The heat produced being 

at a constant calorific value, the process for which it is being used is enhanced. Having a calorific value equal 

to that of the charcoal, eco gold pellets can be very effectively substituted to it. 
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2. Very less Ash 

On the total combustion of the product, the amount of ash produced is very low. This shows that the whole 

product which was burnt burns out completely. Lesser is the ash content, better is the product. Moreover, the 

ash which is produced is organic and can be reused as fertilizers or compost. 

3. Low Moisture content 

Considering charcoal which is made of trees, the barks of the tress do contain a good amount of moisture. The 

moisture which charcoal contains is higher than the amount of moisture which the eco gold pellets contains. 

Having a low moisture content, combustion of the EGP becomes easier and faster. The whole product is burnt 

leaving a very low content of ash.  

4. No Pollution 

        Unlike the charcoal, on the combustion of eco gold pellets, the amount of smoke produced is very low. As this 

product is extensive used in the interiors; commercial or domestic cooking stoves or burners in industries or 

kilns, lesser the smoke produced more will it be favorable. 

5. Reduced Carbon Footprints 

       Eco Gold Pellets on their combustion give very low or no carbon into the environment. The combustion thus 

does not cause any harm to the environment. Global warming is one major problem facing the world due to the 

increasing carbon emission into the environment causing depletion of the ozone layer. 

6. Ash can be reused 

       After combustion of the eco gold pellets, there is a very low amount of ash which is produced. The ash which 

is produced contains nitrogen and potash. This potash and nitrogen can be used as fertilizers. Thus even the 

byproducts of the eco gold pellets are recycled.  

 

VI  VARIOUS TESTS CARRIED OUT ON THE SAMPLE[2] 

1. Charcoal Density 

 The degree of compactness of a substance is called as density. 

The densities of the charcoal samples were determined using water displacement method. Density was calculated 

from the ratio of the mass to the volume of the charcoal in accordance with the method used by[12].The densities 

were calculated using equation (1),   

 

Where 

 ρ = Density  

mc = Mass of charcoal sample (g) 

vw = Volume of water displaced(cm−3)   

2. Percentage Moisture Content of Charcoal Samples 

 It is the ratio of the mass of water in a sample to the mass of solids in the sample, expressed as a percentage.  The 

charcoal samples were weighed and then placed in oven for 24 hours at 103 ℃, The PMC was estimated using,  
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where, 

CW Air dried weight of charcoal  

CD Oven dried weight of charcoal at103 ℃  

MC = Moisture content.  

 

3. Percentage Volatile Matter of Charcoal Samples (PVM): 

Volatile matter refers to those combustible constituents of coal that vaporize when coal is heated. The common 

coals used in Indian industry are bituminous and sub-bituminous coal The percentage volatile matter, PVM, was 

calculated using,  

 

where  

Mod = Mass of oven dried sample of charcoal (g) 

 Msf = Mass of sample after 10min in furnace at 550 ℃  (g)   

 

4. Determination of Percentage Ash Content of Charcoal Samples (PAC): 

Ash content of coal is the non-combustible residue left after coal is burnt. It represents the bulk mineral matter 

after carbon, oxygen, sulfur and water (including from clays) has been driven off during combustion. Analysis is 

fairly straight forward, with the coal thoroughly burnt and the ash material expressed as a percentage of the 

original weight. It can also give an indication about the quality of coal. Ash content may be determined as air 

dried basis and on oven dried basis. the main difference between the two is that the latter is determined after 

expelling the moisture content in the sample of coal.Percentage ash content was calculated as a proportion of the 

dried weight of the ash residue in furnace to the oven-dried weight of charcoal specimen. This was determined 

using,  

x100 

 where  

Mar  = Mass of ash residue (g)  

Mod = Mass of oven dried sample (g).   

 

5.Percentage Fixed Carbon of the Charcoal Samples (PFC) 

 The fixed carbon content of the coal is the carbon found in the material which is left after volatile materials are 

driven off. This differs from the ultimate carbon content of the coal because some carbon is lost in hydrocarbons 

with the volatiles. Fixed carbon is used as an estimate of the amount of coke that will be yielded from a sample 

of coal. Fixed carbon is determined by removing the mass of volatiles determined by the volatility test, above, 
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from the original mass of the coal sample. Heating value is the amount of heat produced by a complete 

combustion of fuel and it is measured as a unit of energy per unit mass or volume of substance (e.g., kcal/kg, 

kJ/kg, J/mol and Btu/m³). 

The percentage fixed carbon, PFC was calculated by subtracting the sum of percentage volatile matter (PVM) and 

percentage ash content (PAC) from 100. The carbon content is usually estimated as a "difference", i.e., all the other 

constituents are deducted from 100 as percentages and the remainder is assumed to be the percentage of pure or 

fixed carbon [13]. This was determined using,  

%FC=100-(%VM--%AC) 

where  

VM = % Volatile matter  

AC% = % Ash content  

FC% = % Fixed carbon   

 

6.HEATING VALUE (HV) 

 The calorific value (or heating value) is the standard measure of the energy content of a fuel. The Heating Value of 

the tropical hard wood charcoal samples were calculated using equation,   

HV = 2.326(147.6C + 144V)  -(6) 

 Where 

 C=the percentage fixed carbon  

 V= the percentage volatile matter.   

 

7. BurnRate (F): 

 The burn rates (F) corrected for moisture content of the various tropical wood charcoal in cook stove were 

calculated using the formula below,   

 

Where 

 F = Burning Rate (kg/h) 

 𝑊 𝑖 = Initial weight of the fuel before burning (kg) 

 𝑊𝑓 = Weight of fuel after burning (kg)  

M = Moisture content of the fuel   

t = Total time taken for burning fuel  

 

8.Time Spent in Cooking Per Kilogram of Cooked Food 

 

  Ts=(hr/kg)  -(8)   
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where  

Ts = Timespent 

VII MANAGEMENT 

Management is not a concern as most of the raw materials are easily available. More over government also 

provides subsides for this type of business. the labour required is not that extensive in quantity.  

VIII PROBLEMS 

The only possible problems are with the storage. It needs to be stored in a dry place way from water. 

IX SOLUTIONS 

A proper go-down storage unit can be made which are water proofed are perfect. 

 

X FUTURE SCOPE 

The world is moving towards a dead end on the path of global warming. It is the need of the hour to find 

replacements to all the naturally available resources as they are being utilized on a very large extent and their 

availability is limited. Having such a replacement to charcoal is going help for a better tomorrow. As it reduces the 

amount of carbon in the atmosphere, lesser ash content promotes recycling, avoids cutting down of tress are all 

together helping to make environment. 

XI CONCLUSION  

The Eco Gold Pellets can be effectively used to replace charcoal. All the waste is effectively utilized leading to a 

clean, green and a better environment to live in. This is a dependable substitute to charcoal. Promoting the use is 

going to be helpful as well as useful to the mankind. 
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