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Abstract— Generation of municipal solid waste (MSW) continues to rise, which leads to loss of resources and increased 
environmental risks. The conventional treatment of wastes such as open dumping and land filling cause environmental 
degradation. Since the major fraction of wastes generated in India is organic wastes, composting has emerged as one of the 
best methods for treatment of wastes. Composting, besides reducing the volume of waste generated and providing nutrients 
for plants, also helps in segregation of waste at source. In this review, we have summarized the different treatments of MSW 
and factors affecting composting. Adding additives to the compost have also received much attention in recent years as they 
enhance the rate of degradation. 
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I. INTRODUCTION 
 
Rapid increase in population and change in life style 
in India have resulted in a dramatic increase in 
municipal solid waste (MSW).  MSW includes both 
domestic and commercial waste account for a 
relatively small part of the total solid waste stream in 
developed countries [1]. It includes household 
garbage and rubbish, street sweeping, construction 
and demolition debris, sanitation residues, trade and 
non-hazardous industrial refuse and treated bio-
medical solid waste [2]. Quantity of MSW is 
increasing due to increase in population and rapid 
urbanization [3] and thus, safe treatment of municipal 
solid waste (MSW) is becoming an increasingly 
important issue in most industrialised countries due to 
the desire to move towards a more sustainable society 
[4]. The quality and quantity of MSW generated by a 
particular community varies according to their socio-
economic status, cultural habits, urban structure, 
population and commercial activities etc. [5]. 
Management of municipal solid waste is becoming 
difficult due to its varying quality and increasing 
quantity. Its management includes collection, storage, 
transportation and disposal of solid waste. Poor 
collection and inadequate transportation leads to heap 
of MSW at many places, which causes health and 
environmental problems. Governments world over 
are making efforts to improve solid waste 
management in their respective countries [6]. 
Planning, designing and operation of municipal solid 
waste management system can be done on the basis 
of composition and the quantity of MSW generated 
[7]. 
In India, MSW contains more organic material and 
less hazardous material than western countries like 
USA, Canada etc. [7]. The comparative study of the 
solid wastes composition for cities in industrialized 
countries and Indian cities reveals that the organic 
matter in India solid waste is higher, due to the 
presence of a large percentage of vegetative matter 
[8]. Solid Waste Management (SWM) systems exist 
in most of the urban centers since last few decades. 

However, these systems have yet to emerge as a well-
organized practice. Although, the solid waste 
characteristics in different urban centers vary 
significantly, there is a meagre effort to tailor the 
system configuration to the waste characteristics [9]. 
The solid waste management approach in India is 
extremely inefficient, using old and obsolete system, 
technology for storage collection processing, 
treatment and disposal. There is no formal organized 
system of segregation of biodegradable and non-
biodegradable solid waste. The recovery and 
recycling of waste is only done by scavengers and 
scrap dealers which is highly hazardous to those 
which are involved in this job [8].  
The disposal of large amounts of food waste 
generated by food service establishments is one of the 
most serious problems in cities. As food waste has a 
high water content and decomposes readily, many 
unpleasant environmental consequences can arise 
during its storage, collection and transportation [10]. 
With rising interest in organic agriculture, the 
production of organic-grade MSW compost for 
agriculture is also gaining popularity because of its 
positive effect on biological, physical, and chemical 
soil properties [11]. Composting MSW reduces the 
volume of the waste, kills pathogens that may be 
present, decreases germination of weeds in 
agricultural fields, and destroys malodorous 
compounds [12] and is seen as a method of diverting 
organic waste materials from landfills while creating 
a product, at relatively low cost that is suitable for 
agricultural purposes [13]. Composting has thus, 
become a preferred method for municipalities and 
industries to recycle a variety of organic by-products 
in order to apply them as soil conditioners and 
amendments [14].  
 
II. DIFFERENT TREATMENTS OF MSW 
 
2.1. Landfilling 
In the majority of urban centers, MSW is disposed of 
by depositing it in low-lying areas outside the city 
without following the principles of sanitary 
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landfilling [15]. As no segregation of MSW at the 
source takes place, all of the wastes including 
infectious waste from hospitals generally find its way 
to the disposal site. Quite often, industrial waste is 
also deposited at the landfill sites meant for domestic 
waste [16]. At most disposal sites, compaction and 
leveling of waste and final covering by earth are 
rarely observed practices and these low-lying disposal 
sites are devoid of a leachate collection system or 
landfill gas monitoring and collection equipment 
[17]. Such dumping activity in many coastal towns 
has led to heavy metals rapidly leaching into the 
coastal waters [18]. 
 
2.2. Incineration 
Incineration is the process of control and complete 
combustion, for burning solid wastes. It leads to 
energy recovery and destruction of toxic wastes, for 
example, waste from hospitals. The temperature in 
the incinerators varies between 980 and 2000 0C. 
One of the most attractive features of the incineration 
process is that it can be used to reduce the original 
volume of combustible solid waste by 80–90% [19, 
20, 21]. Incineration of waste (with energy recovery) 
can reduce the volume of disposed waste by up to 
90% [22]. 
 
2.3. Gasification and pyrolysis 
These are methods for managing wastes by heating 
under controlled conditions to produce low to 
medium heating fuel gases, tars, char and ash, under a 
high temperature with limited oxygen [23]. 
Incineration of solid waste under oxygen deficient 
conditions is called gasification [20]. Gasification can 
also be used for MSW treatment after drying, 
removing the inerts and shredding for size reduction 
[18]. 
 
2.4. Recycling 
A number of recyclable materials such as paper, 
glass, plastic, rubber, ferrous and non-ferrous metals 
present in the MSW are suitable for recovery and 
reuse. It has been estimated that the recyclable 
content varies from 13% to 20%.  In India, about 40–
80% of plastic waste is recycled compared to 10–15% 
in the developed nations of the world [18]. 
 
III. COMPOSTING- AN OVERVIEW 
 
Composting is defined as the biological 
decomposition of organic matter under controlled 
aerobic conditions to form a stable, humus- like end 
product. The process is facilitated by a diverse 
population of microbes, whose population dynamics 
vary greatly both temporally and spatially, and 
generally involves the development of thermophilic 
temperatures as a result of biologically produced heat 
[24].  It is one of the best-known processes for the 
biological stabilization of solid organic wastes by 
transforming them into a safer and more stabilized 

material that can be used as a source of nutrients and 
soil conditioner in agricultural applications [25]. 
Aerobic composting is the process where 
decomposition takes place in the presence of oxygen 
[26]. As the quickest way to produce high quality 
compost, aerobic composting is a widely accepted 
way of stabilizing organic wastes and converting 
them to a usable, and value added compost product 
[27]. It is largely a microbiological process based 
upon the activities of several bacteria, actinomycetes, 
and fungi [28]. The main product is rich in humus 
and plant nutrients; the by-products are carbon 
dioxide, water, and heat [29]. 
 
IV. FACTORS AFFECTING COMPOSTING 
 
4.1 Microorganisms 
Microorganisms decompose or oxidize the organic 
compounds to simple, stabilized end products, with 
the production of heat [22]. The first microorganisms 
to colonize a heap of biodegradable solid waste are 
mesophilic bacteria, actinomycetes, fungi, and 
protozoa [30]. They grow between 10 and 45◦C and 
break down easily degradable components such as 
sugars and amino acids [31, 32] . When the 
temperature of a waste heap reaches 45–50◦C, 
thermophilic microorganisms replace mesophilic 
ones. The second phase called the thermophilic phase 
can last several weeks. It is the active phase of 
composting and most of the organic matter is 
degraded and consequently most oxygen is consumed 
in this phase. [30] 
 
4.2 Aeration 
With composting being an aerobic biodegradation 
process, oxygen is its lifeline [30]. Aeration is one of 
the components of the controlling process, as it 
ensures the growth of adequate aerobic microbe 
populations and the development of stabilizing 
temperature [33]. Aeration supplies the depleted 
oxygen to the composting mixture and carries away 
excess heat from the system. Inadequate oxygen may 
lead to the growth of anaerobic microorganisms, 
which can produce odorous compounds. To enable 
better aeration at appropriate stages ofcomposting, 
either themechanical means of aeration, turning, is 
employed or air is supplied through pipes with or 
without the aid of pumps [30]. 
 
4.3 Temperature 
The temperature within a composting mass 
determines the rate at which many of the biological 
processes take place and plays a selective role in the 
development and the succession of the 
microbiological communities [30]. Usually, in an 
aerobic system, the temperature rises to 50–60◦C in 
just a few days and can even go up to 70◦C in some 
cases. If done correctly, a compost pile will heat to 
high temperatures within 24 to 48 hours. A 
temperature in the range of 55 to 65◦C ensures 
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destruction of pathogenic organisms [34]. A 
temperature of 65◦C for at least 30 minutes is 
considered a critical threshold for plant pathogens 
[35]. The maximum temperature of the composting 
process reaches 60–70◦C, the temperature level where 
many microorganisms become less active. 
Temperatures of composting material below 20◦C 
have been demonstrated to significantly slow or even 
stop the composting process. Temperature in excess 
of 60◦C has also been shown to reduce the activity of 
the microbial community, and above this temperature, 
microbial activity declines as the thermophilic 
optimum of microorganisms is surpassed [30]. In a 
study [36], it was found that optimum composting 
temperatures, based on maximizing decomposition, 
were in the range of 52–60◦C.   
 
4.4  pH 
The pH is another parameter that greatly affects the 
composting process. The range of pH values suitable 
for bacterial development is 6.0–7.5, while fungi 
prefers an environment in the range of pH 5.5–8.0 
[30]. A rise in pH beyond 7.5 could make the 
environment alkaline, which may cause loss of 
nitrogen as ammonia [30]. The optimum pH for most 
microorganisms is between 6.5 and 7.5 according to 
[28]. Below pH 5.0, bacterial biocontrol agents are 
inhibited. Well-aerated compost piles generally have 
a high pH, whereas piles with anaerobic conditions 
have decreased pH values [30]. 
 
4.5 C/N ratio 
Carbon serves primarily as an energy source for the 
microorganisms, while a small fraction of the carbon 
is incorporated to the microbial cells. Nitrogen is 
critical for microbial population growth, as it is a 
constituent of protein that forms over 50% of dry 
bacterial cell mass. Rapid and entire humification of a 
substrate essentially depends on it initially having a 
C/N ratio between 25 and 35 [30]. 
 
4.6 Moisture content 
The idealmoisture content to start a compost is 
generally 60–70%. At later stages ofdecomposition, 
the ideal moisture content may be 50–60%. Moisture 
management requires a balance between microbial 
activity and oxygen supply [30]. Moisture content 
lower than 30% or higher than 75% inhibits microbial 
activities due to early dehydration or anaerobiosis 
[37]. Excess moisture will fill many of the pores 
between particles with water, thereby limiting oxygen 
transport. This in turn would create anaerobic 
conditions and brings about putrefaction, resulting in 
disagreeable odour and undesirable products [30]. 
 
4.7. Particle nature and size 
Particles size affects oxygen movement into the pile, 
as well as microbial and enzymatic access to the 
substrate. Smaller size particles of organic material 
increase the surface area available for microbial 

attack [22]. Large size particles reduce surface area 
for microbial attack which slows down or may stop 
composting process altogether [38]. 
 
V. ADDITIVES IN COMPOSTING 
 
Additives are usually mixtures of different amounts 
of various microorganisms, mineral nutrients, or 
readily available forms of carbon, enzymes and pH-
balancing compounds that are meant to enhance 
microbial activity when the additive is in contact with 
the waste material [39, 40]. The effects chemical 
additives such as coal fly ash, wood ash, green liquor 
dregs, bauxite, natural zeolites, and kaoline on 
composting of municipal solid waste, green waste, 
sludge, catering waste have been extensively studied 
by different researchers [41]. Inoculation of MSW 
with specific organisms can also enhance the speed of 
composting [42]. 
 
CONCLUSION 
 
Due to the increase in the generation of municipal 
solid wastes, proper management has to be adopted in 
order to minimize the generation.  
 Managing waste at source is more important than 

the conventional way of handling waste. 
Composting is one of the methods to manage the 
waste at source. 

 Since a place like India has higher composition 
of organic wastes, composting has become a 
convenient and effective method to treat the 
municipal solid waste.  

 It has been found throughout the world that the 
use of chemical fertilizers and other chemicals is 
harmful to soil productivity and also a cause of 
water and air pollution. On the other hand, 
compost causes no harm to environment and 
provides suitable nutrients to soil. 

 Adding additives can also help to speed up the 
biodegradation of wastesand enhance the quality 
of the finished compost as well.Hence, more 
research has to be done on additive aided 
composting. 

Therefore, composting technique is an attractive 
method of municipal solid waste management, in 
addition to being environmental friendly, wealth 
creating and a sustainable method. 
 
REFERENCES 
 
[1] White, P.R., M. Franke and P. Hindle.,“Integrated solid waste 

management: A lifecycle Inventory”, Chapman and hall, 
London, 1995. 

[2] Joseph, K., “Perspectives of solid waste management in 
India”, International Symposium on the Technology and 
Management of the treatment and Reuse of the Municipal 
Solid Waste, 2002, vol.3. pp.15-20. 

[3] Sharma, S., Shah, K.W.,“Generation and disposal of solid 
waste in Hoshangabad”, In: Book of Proceedings of the 
Second International Congress of Chemistry and 
Environment, Indore, India, 2005, pp. 749–751. 



International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009,                 Vol-4, Iss-2, Spl. Issue-1 Apr.-2016 

Municipal Solid Waste Composting - A Review 
 

16 

[4] Adani, F., Scatigna, L., Genevini, P., “Biostabilization of 
mechanically separated municipal solid waste fraction,” 
Waste Management and Research, 2000,vol. 18, 471–477. 

[5] Sharholy, M., Ahmad, K., Mahmood, G., Trivedi, R.C., 
“Analysis of municipal solid waste management systems in 
Delhi – a review”, In: Book of Proceedings for the second 
International Congress of Chemistry and Environment, 
Indore, India, 2005, pp. 773–777. 

[6] Arti Pamnani, Meka Srinivasarao, “Municipal solid waste 
management in India: a review and some new results”, 
International Journal of Civil Engineering and Technology 
(IJCIET), Volume 5, Issue 2, February (2014), pp. 01-08.  

[7] Gupta, S., Krishna, M., Prasad, R.K., Gupta, S., Kansal, A., 
“Solid waste management in India: options and 
opportunities”, Resource, Conservation and Recycling, 1998, 
vol. 24, 137–154. 

[8] Vijay Kumar, Dr. R.K.Pandit, “Problems of Solid Waste 
Management in Indian Cities”, International Journal of 
Scientific and Research Publications, Volume 3, Issue 3, 
March 2013. 

[9] Kumar S., Mondal A.N., Gaikwad S.A., Sukumar Devotta 
and Singh P.N., “Qualitative Assessment of Methane 
Emission Inventory from Municipal Solid Waste Disposal 
Sites: A Case Study”, Atmospheric Environment, 38, 2004, 
4921-4929.  

[10] M.H. Choi and Y.-H. Park, “The influence of yeast on 
thermophilic composting of food waste, Letters in Applied 
Microbiology 1998, 26, 175–178. 

[11] Iglesias-Jimenez E., Alvarez C., “Apparent availability of 
nitrogen in composted municipal refuse”, Biol. Fert. Soils 
vol.16, 1993, pp.313–318 

[12] Jakobsen S., “Aerobic decomposition of organic wastes 2. 
Value of compost as fertilizer, Resource. Conservation. Recy, 
vol.13, 1995, pp.57–71. 

[13] Eriksen G., Coale F., Bollero G., “Soil nitrogen dynamics and 
maize production in municipal solid waste amended soil”, 
Agron. J., 91, 1999, 1009–1016. 

[14] Butler T.A., Sikora L.J., Steinhilber P.M. and Douglass L.W., 
“Compost Age and Sample Storage Effects on Maturity 
Indicators of Biosolids Compost”, Journal of Environmental 
Quality, 30, 2001, 2141-2148. 

[15] Gupta S., Krishna M., Prasad R.K., Gupta S., Kansal A., 
“Solid waste management in India: options and 
opportunities”, Resource, Conservation and Recycling 24, 
1998, 137–154. 

[16] Bhide A.D., Shekdar A.V., “Solid waste management in 
Indian urban centers”, International Solid Waste Association 
Times (ISWA)vol. (1) 1998, pp. 26–28. 

[17] Datta M., “Waste Disposal in Engineered Landfills”, Narosa 
publishing house, New Delhi, India, 1997. 

[18] Mufeed Sharholy, Kafeel Ahmad, Gauhar Mahmood, R.C. 
Trivedi, “Municipal solid waste management in Indian cities 
– A review”, Waste Management 28 (2008) 459–467. 

[19] Jha, M.K., Sondhi, O.A.K., Pansare, M., “Solid waste 
management – a case study”, Indian Journal of 
Environmental Protection 23 (10), 2003, pp.1153–1160. 

[20] Ahsan, N., 1999. Solid waste management plan for Indian 
megacities. Indian Journal Of Environmental Protection 19 
(2), 90–95.Alkhafaji R. Abood et al ," Biological nutrient 
removal by internal circulation upflow sludge blanket reactor 
after landfill leachate pretreatment", Journal of environmental 
sciences, Vol 25,no 10, pp 2130-2137, 2001. 

[21] Peavey, H.S., Donald, R.R., Gorge, G., 1985. Environmental 
Engineering. McGraw-Hill Book Co, Singapore. 

[22] K.R. Atalia, D.M. Buha, K.A. Bhavsar, N.K. Shah, “Review 
on Composting of Municipal Solid Waste”, IOSR Journal of 
Environmental Science, Toxicology and Food Technology, 
Volume 9, Issue 5 Ver. I (May. 2015), PP 20-29. 

[23] Heimlich J.E., Hughes K.L. and Christy A.D., “Integrated 
Waste Management”, OSU Extension, Ohio, 2005. 

[24] Swan, J.R.M., Crook, B., Gilbert, E.J., “Microbial emissions 
from composting sites”, Issues Sci. Technol. 18, 73–101, 
2002.  

[25] Garcıá-Gó mez, A., Bernal, M.P., Roig, A., 2005. “Organic 
matter fraction involved in degradation and humification 
processes during composting”, Compost. Sci. Utiliz. 13, 127–
135. 

[26] Abdelhadi Makan, Omar Assobhei and Mohammed 
Mountadar, Iranian, “Effect of initial moisture content on the 
in-vessel composting under air pressure of organic fraction of 
municipal solid waste in Morocco”, Journal of Environmental 
Health Sciences & Engineering 2013, 10:3. 

[27] Haug RT: The Practical Handbook of Compost Engineering. 
Boca Raton: Lewis Publishers; 1993. 

[28] Bharadwaj, K.K.R., “Improvements in microbial compost 
technology: A special reference to microbiology of 
composting”,  In: Wealth from waste, Khanna, S., and 
Mohan, K. (Eds.), Tata Energy Research Institute, New 
Delhi, pp. 115–135, 1995. 

[29] Abbasi, S.A., Ramasamy, E.V., Gajalakshmi, S., Khan, F.I., 
and Abbasi, N. “A waste management project involving 
engineers and scientists of a university, a voluntary (non-
governmental) organization, and lay people—A case study”, 
In Proceedings of International Conference on 
Transdisciplinarity, Swiss Federal Institute of Technology, 
Zurich, February 1–3, 2000. 

[30] S. Gajalakshmi and S. A. Abbasi, “Solid Waste Management 
by Composting: State of the Art”,Critical Reviews in 
Environmental Science and Technology, 38:311–400, 2008. 

[31] Cooperband, L.R. “Composting: art and science of organic 
waste conversion to a valuable soil resource”, Laboratory 
Medicine, 31, 283–289, 2000. 

[32] Hellmann, B., Zelles, L., Palojarvi, A., and Bai, Q. 1997. 
“Emission of climate-relevant trace gases and succession of 
microbial communities during open-windrow composting”, 
Applied and Environmental Microbiology, 63, 1011–1018 

[33] Barrington, S., Choiniere, D., Trigui, M., and Knight, W. 
2003, “Compost convective airflow under passive aeration”, 
Bioresource Technology, 86, 259–266. 

[34] Finstein, M.S., and Morris, M.L., 1975. “Microbiology of 
municipal solid waste composting”, Advances in Applied 
Microbiology, 19, 113–151. 

[35] Bollen, G.J., Volker, D., and Wijnen, A.P. 1989. 
“Inactivation of soil-borne plant pathogens during small scale 
composting of crop residues”, Netherlands Journal of Plant 
Pathology, 95(suppl. 1), 19–30. 

[36] MacGregor, S.T., Miller, F.C., Psarianos, K.M., and Finstein, 
M.S. 1981. “Composting process-control based on the 
interaction between microbial heat output and temperature”, 
Applied and Environmental Microbiology, 41, 1321–1330. 

[37] Bertoldi, M. de, and Vallini, P.A. 1983, “The biology of 
composting: A review”, Waste Management Research, 1, 
157–176. 

[38] Zia M.S., Khalil S., Aslam M., Hussain F., “Preparation of 
compost and its use for crop-production”, Sci. Tech. 
Develop., 22, 2003, 32-44. 

[39] Himanen, M., Hennie, K., 2009. “Effect of commercial 
mineral-based additives on composting and compost quality”, 
Waste Management, 29, 2265–2273. 

[40] Jagdish Gabhane, SPM. Prince William, Rajnikant 
Bidyadhar, Priya Bhilawe, Duraisamy Anand, Atul 
N. Vaidya, Satish R. Wate, “Additives aided composting of 
green waste: Effects on organic matter 
degradation, compost maturity, and quality of the finished 
compost”, Bioresour. Technology, (2012), vol.2. 

[41] Belyaeva, O.N., Haynes, R.J., 2009. “Chemical, microbial 
and physical properties ofmanufactured soils produced by co-
composting municipal green waste withcoal fly ash.”, 
Bioresource Technol., 5203–5209.  

[42] Wei, Z.M., Xi, B.D., Zhao, Y., Wang, S.P., Liu, H.L., Jiang, 
Y.H., 2007. “Effect of inoculating microbes in municipal 
solid waste composting on characteristics of humic acid”, 
Chemosphere 68, 368–374. 

 
 


