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Abstract: Municipal solid waste (MSW) generated is increasing day by day due to the growing population and 

hence, the management of such large quantity of waste is a major issue in developing countries. The MSW contains 

significant amount of biodegradable waste which can be turned into a stable material by utilizing composting 

technique. Composting is the process involving biological stabilization of waste which transforms organic wastes 

into organic amendments, valuable as soil conditioner or manure. However, the negative aspects of this process 

arelabor intensive, time consuming and huge space requirement. These negative aspects can be eliminated by the 

addition of organic, inorganic or biological additives and by implementing various techniques. Rapid composting of 

organic waste is the need of the hour in order to accelerate the composting process so as to get the compost in lesser 

time compared to normal composting. Rapid composting can be achieved by the use of various additives and 

techniques which enhance the biological activities involved in composting process. The aims of this review are (1) 

to present main characteristics of composting process, (2) to identify various additives and techniques for achieving 

rapid composting and (3) to report the effects of additives on composting process and quality of final compost. The 

study revealed that the utilization of various additives and techniques in the composting process affect composting 

parameters such as temperature, pH and moisture and thus have an impact on the composting process. 
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1. INTRODUCTION 

In developing countries, municipal solid waste (MSW) contains significant amount (~50%) of organic 

biodegradable wet waste which upon degradation releases undesirable odourous gaseous emissions [1]. The organic 

fraction of the waste represents a valuable organic resource, which could be recycled and transformed into a nutrient 

rich manure/ soil conditioner. Composting 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 (compost) that can be used as a source 

of nutrients and soil conditioner in agricultural applications [2]. Composting is an aerobic process which is generally 

carried out in windrows or piles. Composting process is used to treat a variety of wastes including manures, 

green/dry waste and municipal solid waste. 

The composting process typically consists of three phases: initial activation, followed by thermophilic phase and 

then maturation phase. The initial activation stage generally lasts for 1–3 days, during which simple organic 

compounds such as sugars are consumed and mineralized by microbial communities, producing CO2, NH3, organic 

acids and heat [3]. During this phase, the temperature in the composting pile increases. Thereafter, during the 

thermophilic phase, the temperature reaches a maximum. The optimum temperature range for composting is 40–65 

°C [4], allowing to kill pathogens above 55 °C. During this phase, thermophilic microorganisms degrade fats, 
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cellulose and lignin [3]. Finally, during the mesophilic phase or maturation, temperature slowly decreases due to 

reduced microbial activity resulting from a decrease of biodegradable compounds.  

Composting involves a succession of microbial communities [5], according to the temperature of the composting 

pile. For instance, fungi are not present at a temperature above 60 °C, when bacteria predominate [6]. Thus, the 

relative abundance of specific microorganisms and temperature are good indicators of the compost evolution.The 

composting process and compost quality and maturity are controlled by several parameters influencing the microbial 

activity, such as the initial pH and C/N ratio of the feedstock, their particle size and their distribution, as well as the 

aeration and humidity of the compost pile [7]. 

The temperature profile during composting is influenced by the composition of the initial feedstock, aeration 

through pile turning, compost humidity and the addition of additives or bulking agents [8].The addition of various 

additives and implementation of techniques influences compost duration, compost quality and maturity[9].CO2 and 

NH3 emissions, mainly produced during the thermophilic stage of organic matter degradation [10], are affected by 

the C/N ratio of the composted material, the maximum temperature reached during the process and the aeration of 

the pile. The presence of anaerobic zones is responsible for N2O and CH4 emissions [11]Controlling the parameters 

involved in composting process and influencing them with utilization of additives/techniques have a major impact 

on quality of finished compost. 

2.  ADDITIVES UTILIZED IN COMPOSTING PROCESS  

During the composting process, the addition of additives may directly affect the naturally developing microbial 

community.Certain additives stimulate the growth of microbes which accelerates the composting process. Whereas, 

certain additives may negatively affect the growth of waste degrading microbes.The composting parameters e.g. pH, 

temperature, moisture, etc. are also affected by the utilization of additives. The current review includes the study of 

effect of the following additives composting process. 

2.1. Biochar 

Utilization of biochar have been shown to stimulate the microbial activity, leading to earlier start of thermophilic 

phase as compared to normal composting [12]. The duration of thermophilic phase increased from 2 to 3 weeks, 

thereby shortening the composting process. Due to porous structure of Biochar, microbial activity was enhanced 

through moisture and aeration [13]. 

2.2. Lime 

The addition of lime enhances the composting process by increasing the temperature and CO2 evolution without any 

negative effect on microbial community [14]. Lime contain vital nutrients useful for microbial growth, however, 

they could not increase the microbial biomass and enzymatic activity because of its high pH. At high pH the activity 

of cellulase and microbial growth are very slow because it creates an uncongenial condition for cellulose activity 

and for the growth of cellulose decomposers [15]. 

2.3. Fly ash 

Fly ash has water holding capacity due to high porosity which maintains the moisture content required for 

composting process[16]. Utilization of fly ash in composting process inhibited the rise in temperature during 

thermophilic phase [17]. Due to the porous structure of fly ash it creates voids in the compost pile leading to proper 
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aeration throughout the pile. Addition of fly ash in compost can decrease the thermophilic phase by increasing the 

water holding capacity of the compost [18]. Fly ash being alkaline in nature may inhibit the metabolic activity [19]. 

2.4. Polyethylene glycol 

Polyethylene glycol is a readily available carbon source that can facilitate fast growth of microbes and microbial 

metabolism leading to an increase in temperature during thermophilic phase[17].Polyethylene glycol treatment 

despite having low microbial biomass its cellulase activity is significantly high due to the stimulatory action of 

polyethylene glycol on cellulase production [20]. 

2.5. Jaggery 

Addition of jaggery increased the number of microorganisms and thus enhanced the enzymatic degradation of 

cellulose during composting of green wastes. The more rapid temperature increase with these additives may be due 

to the increase of microbial biomass and microbial activity.The maximum temperature during thermophilic phase 

observed in case of jaggery[17]. The early start and extended duration of thermophilic phase in jaggery treatment 

could be due to the instant supply of sugars by jaggery to the composting matrix that swiftly boosted the growth of 

microbes leading to an increase in microbial metabolism and consequent metabolic heat [21]. 

2.6. Bio-culture 

A commercial microbial bio-culture consists of mixture of waste degrading microbes. The use of bio-culture as an 

additive in composting leads to change in the temperature profile of the composting process [22]. The addition of a 

suitable microbial inoculum can reduce duration of waste stabilization as the thermophilic phase occurs within less 

time due to high initial concentration of microbial community.One-time addition of inoculum reduced the time 

required to finish active decomposition period to 30-36 days [23]. 

3. Techniques adopted in composting process  

Various techniques adopted in composting process so as to achieve rapid composting of waste are listed below. 

Implementing these techniques individually or in combination with additives may accelerate the composting 

process. 

3.1. Aeration  

An optimal aeration during composting is required as explained by [24]. A low aeration rate might lead to anaerobic 

conditions, while a high aeration rate might result in excessive cooling, thus preventing thermophilic conditions.The 

common way to enhance aeration is through forced aeration using pirforated pipes [25]. The continuous supply of 

oxygen stimulates the growth of waste degrading microbes, and thus favors enhanced microbial activity during 

composting which accelerates the composting process. 

3.2. Turning 

Once the compost pile is formed and decomposition starts, the only technique to improve the aeration is turning. 

Turning not only distributes air throughout the composting unit, it also prevents overheating as it kills the microbes 

in the pile and terminates decomposition. Turning the composted enhances the aeration throughout the pile and can 

be done manually or mechanically [26]. 
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3.3. Shredding 

Technique of shredding downsizes the bulky waste which leads to volume reduction [17] hence, a large quantity of 

waste can be treated in small space. It increases the surface area available for the microbial action and provides 

better aeration resulting in quick degradation of organic waste achieving rapid composting. 

4. CONCLUSION 

This review examined the composting process and the various process parameters involved in the composting 

process. The various additives and techniquesenhancing the composting process were identifiedand their effect on 

compost process parameters and final compost was studied. The study inferred that the various additives and 

techniques adopted during the composting have a certain effect on compost process parameters i.e. temperature, 

moisture, pH, etc. The additives or techniques utilized may stimulate/inhibit microbial action of the waste degrading 

microbes. The normal composting process can be enhanced by utilizing additives/techniques which facilitates rapid 

composting of organic wastehence, the negative aspects of composting process can be eliminated. 
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