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Abstract: Solid waste management has become a critical issue in cities as well as in rural areas (villages) due to 

increasing urbanization and changing lifestyle. Solid waste management is a challenge for the authorities in 

developing countries as the rate of generation of waste is very high. Hence there is an urgent need of the efforts to 

overcome these problems. Composting is one of the oldest and easy methods of organic waste stabilization. It is 

naturally occurring biological conversion, which produces suitable end products such as fertilizers and BIO-GAS. If 

these wastes are decomposed in landfills, it generates greenhouse gasses, thereby polluting the surrounding 

environment. Adopting alternatives such as composting and reusing the waste or burning it to generate energy, 

reduces both pollution and the amount of land devoted to waste disposal. Thus, composting of waste is the best 

option as its end product (compost manure) can be used for agricultural purpose. The present project work is based 

upon the heap composting technique. Normally the time taken for compost preparation in most methods is rather 

long, ranging from 100-180 days. But in these paper has therefore been done to accelerate the composting process. It 

is possible by the introduction of suitable effective microorganisms with demonstrate efficiency in the rate of 

organic matter decomposition. The compost producers are presently using microbial inoculants for fast 

decomposition of biodegradable material. Compost will be made using organic waste and for accelerating bio-

culture, bulking agents like Cow dung, Wheat bran, saw dust, Coconut coir, Sugarcane powder, Sugarcane bagasse 

charcoal, Jaggery, Egg shell powder, Wooden ash, and Used tea powder, Lime powder, Dry neem leaves, Press 

mud, Molasses were used. Therefore, composting is the best low-cost alternative solution to overcome this problem. 
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1. Introduction 

 

Several environmental problems arise from solid waste as they are not being properly managed. At present, 

there is a big problem regarding collection, transportation and disposal of waste. The main methods of disposal 

include dumping, heaping, land filling and burning and the main problems are environmental pollution, leachate, 

foul smells, greenhouse gases, spread of diseases and other health hazards. We are facing environmental and socio- 

economic problems in dealing with current and future planning of disposal and management of waste. Though, 

proper legislative rules and Standards regarding waste disposal have been made they are not strictly obeyed, and 

waste stuffs are not properly handled and they often pollute the environment. Hence more sustainable and eco-

friendly waste management systems are to be made and adopted.  

Considering India’s present urban population to be 330 million, it has an estimated potential of producing 

1.5 lakh tons of solid waste every day. Composting of waste results into several benefits such as increased soil 

fertility and soil health thereby increased agricultural productivity, improved soil biodiversity, reduced ecological 

risks and a better environment.  

 Composting is the process in which aerobic micro-organisms converts organic matter into hygienic, 

biostable product by thermophilic. This natural process is affected by some environmental conditions like 

temperature, moisture content, pH and aeration and substrate characteristics like C/N ratio, particle size, nutrients 

contents and free air space. During degradation of organic matter, moisture content influences the changes in 
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physical and chemical properties of waste material. Solid waste has high proportion of moisture (80-90%) and 

organic matter (70-80%) that give rise to odor during decomposition. When the optimum moisture level 60%, is not 

easily attainable to the micro-organisms, then microbial activity decreases. Generally, most successful moisture 

level for biodegradation of different compost mixture differs from 50% to 70 %. The composting process may be 

more fruitful when the carbon to nitrogen ratio and the moisture content will be specific according to the material of 

compost.  

For maintaining the moisture and carbon to nitrogen ratio the bulking agents play a very vital role in the 

composting. The bulking agents are very effectual to control the air supply, moisture and other important 

composting parameters. Bulking agents are usually used to create inter- particle voids, providing air- space in 

composting materials and controlling the water content of waste. The current mismanagement of solid waste 

handling and treatment is shown in fig1.1 

 

 
Fig:1.1. Current situation of village 

 

 

2. Materials and Methodology  

2.1 compost accelerators 

 

The compost production can be speeded up by using various materials which are as described below: 

 

1. Molasses: 

It is a viscous product resulting from refining sugarcane. It contains Manganese, Magnesium, Iron, Potassium, 

Calcium. 

 

2. Press-mud: 

It is the residue of the filtration of sugarcane juice. It contains Carbon, Nitrogen, Phosphorus, Potassium, Calcium, 

Manganese, Iron, Silicon. 

 

3.Cow dung:  

Fresh cow dung may be used as alternative for patented inoculum. The ratio of mixing varies with the characteristics 

of the waste material to be treated. Cow dung added in excess to the waste will not affect the quality of the compost. 

However, care is to be taken to maintain the moisture content of the overall mixture at 45% to 55% by weight, for 

aerobic digestion. Cow dung also helps to control the pH, moisture content, bulk density, total nitrogen content, and 

organic carbon.  
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It contains about 3% nitrogen, 2% phosphorus, 1% potassium. 

 

3. Wheat bran: 

Most grains like wheat have a hard outer layer, when they are processed this layer becomes a by-product called as 

bran. This bran is packed with various nutrition. It is high in magnesium, manganese, iron, potassium and 

phosphorus.   

 

4. Saw dust: 

Saw dust is very common bulking agent used in composting. Saw dust is by-product of cutting, grinding, drilling, 

sanding or otherwise pulverizing wood with a saw or other tool. It is composed of fine particles of wood, it provides 

the free air space, moisture control and maintain the carbon to nitrogen (C/N) ratio. 

  

5. Coconut Coir: 

Coconut coir is a natural fibre extracted from outer husk of coconut. Coconut fibre has high lignin content about 45-

50%, cellulose 40-45%, hemi-cellulose 0.02-0.03%, carbon 37-49%. It helps in regulating pH and temperature. 

 

6. Sugar cane powder and sugar cane bagasse charcoal: 

Bagasse is waste product fibres left after the sugarcane juice has been squeezed from sugarcane. Dried bagasse (the 

waste product from sugarcane processing) is burnt in a simple kiln. It helps in regulating carbon content, pH and 

moisture. 

 

7. Jaggery: 

Efficiency of organic compost can be increased up to 90-95% by using jaggery in composting. Jaggery acts as a 

good promoter to increase the absorption of nutrients by plants. It contains trace amount of micro-nutrients including 

iron, potassium, manganese and vitamin-B. 

 

8. Eggshell powder: 

Eggshell powder is made by discarded eggshell. It is a natural source of calcium. It also contains a certain amount of 

protein and enzyme. When eggshell is ground into powder, the conservation rate of the calcium is much higher. It 

will decompose easily. 

 

9. Lime powder: 

Lime is a calcium containing inorganic mineral composed primarily pf oxides, and hydroxide. Lime powder 

improves N, P, K (Nitrogen, Phosphorus, potassium) value. It provides source of calcium and magnesium. 

 

10. Used tea powder: 

The used tea powder has increased concentration of essential nutrients needed for plant growth and development. It 

can be a great source of biodegradable garbage. It contains vitamin A, Carbon, Potassium, Phosphorus. 

 

11.Wood ash: 

Wood ash is the residue powder left after the combustion of wood. It can be used as an organic fertilizer for soil 

nutrition. It contains Calcium carbonate, Iron, manganese, Zinc, Copper. 

 

12. Dry Neem leaves: 

Neem leaves contain Protein (7.1%), Carbohydrates (22.9%), Minerals, Calcium, Phosphorus. It contains higher 

level of nitrogen. 
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2.2 Preparation of Effective Microorganism accelerator 

                            Table 1: DIFFERENT QUANTITIES USED IN SAMPLE PREPARATION 

 

 

Various samples shall be prepared with keeping basic ingredients constant such as Fresh cow dung, Cow dung 

powder, Wood ash and Saw dust. Thess samples shall be chemically analysed for basic components of compost such 

as Carbon, Nitrogen, Potassium, and Phosphorus. 

 

2.2 Site selection for composting 

 

Dealing with current and future planning of disposal and management of waste, the experiment can be carried 

out in different villages and cities of India. The implementation of organic manure preparation is initiated with 

collection of solid waste followed by selective segregation of plastics, metals, stones and glass. Thereafter primary 

shredding was carried out and the manure was prepared by composting. Also, Bio-culum culture and absorbing 

materials were added to shredded solid wastes and then the same was chopped and mixed thoroughly. Moreover, 

visual observations were continuously done to ensure process control. 

 

2.3 Site preparation 

 

An elevated surface of dimension (1.1m x1.2m) is to be prepared on a clean ground surface at a height of about 

0.25m above ground surface. Then cover the elevated surface using a net like structure, which would act as a base 

for the heap. The raw materials used for composting are cow dung slurry (7.51kg), alternate layer of dry leaves and 

waste(739gm) and green waste(497gm) later the heap is covered it with plastic sheet to maintain proper moisture 

content and protect surrounding environment from flies and bacteria.Grass clippings and other green vegetation tend 

to have a higher proportion of nitrogen (and therefore a lower C/N ratio) than brown vegetation such as dried leaves 

or wood chips. If your compost mix is too low in nitrogen, it will not heat up. If the nitrogen proportion is too high, 

the compost may become too hot, killing the compost microorganisms, or it may go anaerobic, resulting in a foul-

smelling mess. The usual recommended range for C/N ratios at the start of the composting process is about 30:1, but 

this ideal may vary depending on the bioavailability of the carbon and nitrogen. As carbon gets converted to CO2 

(and assuming minimal nitrogen losses) the C:N ratio decreases during the composting process, with the ratio of 

finished compost typically close to 10:1. 

 

2.4 Sample preparation and discussion 

 

For this experiment we are going to make different samples of bio-culture, using various accelerators such as 

wheat bran, cow dung, coconut coir, wooden ash, sugarcane charcoal etc. in different proportions. Then we going to 

BULKING AGENTS SAMPLE 1(g) SAMPLE 2(g) 

Fresh cow dung 150 100 

Cow dung powder 150 50 

Saw dust 150 75 

Wood ash 150 75 

Sugarcane bagasse powder 150 80 

Sugarcane bagasse charcoal 150 20 

Used tea powder - 70 

Coconut coir powder - 30 

Jaggery 150 75 

Water 500 ml 340 ml 
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add these samples to the waste and allow the waste to undergo biological reaction which occurs during composting. 

Once the compost is ready, various test will be carried out on the compost and the results will be compared for all 

the different samples of bio-culture. Based on the results obtained we will be able to decide which sample of bio-

culture is best suitable or most effective as a fertilizer for agricultural purpose.     

 

 

 

 

 
Fig2.1: Shows accelerating bio-culture ingredients samples              Fig2.3: Shows Accelerated Bio-Culture 

 
Fig2.4: The heap is covered with plastic sheet 

 

2.5 Testing for identification of compost  

 

1. Moisture content  

2. Colour  

3. Odour 

4. Particle size 

5. Bulk density 

6. Total organic carbon 

7. Total Nitrogen 

8. Total Phosphate 

9. Total Potassium 
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10. C: N Ratio 

11. pH 

12. Heavy metal content (Arsenic, Cadmium, Chromium, Copper, Mercury, Nickel, Lead, Zinc) 

 

 

3. Expected outcome: 

 

 On the basis ofpreviously carried out studies following outcomes are expected to occur:  

The production of high-quality compost can be enhanced by biological, physiochemical properties of raw material 

and compost inoculums. Study indicated the usefulness of different bulking agents, for improving composting 

process to prepare high quality compost. Bulking agents can reduce the cost, labor, time duration, and increase the 

compost quality and nutritive values of compost. The compost produce had a good nutrient value and high stability. 

The compost obtained had many essential constituents which ensure effective growth of plants such as Nitrogen, 

Phosphorus, Potassium, Sodium, Carbon/Nitrogen ratio, moisture, chloride, carbonate, bicarbonate, nitrate and 

sulphate. The compost obtained also had appropriate amounts of mineral nutrients such as iron, manganese, zinc, 

copper.  

Hence the technology of processing waste to compost and its use as soil amendments must be practice as it is a 

complete clean energy solution and causes less environment pollution. Thus, it is recommended that more and more 

development of such ecofriendly organic composting technology must be encouraged for effective solid waste 

management. 
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