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Abstract 
Anaerobic digestion is the process that 
generates biogas. This process can be used 
successfully to treat municipal organic solid 
wastes and kitchen waste to produce valuable 
end products, such as Methane gas and 
fertilizer.  

This research is aimed at finding out how a 
large scale market place could successfully 
utilize its organic waste as opposed to land 
filling or dumping. The study involved 
determination of composition and 
characterization of waste produced over a 
season, and investigating the possibility of 
biogas generation using anaerobic digestion 
process. The study site was a large market place 
situated in close proximity to Colombo, the 
main city of Sri Lanka. 

The study revealed that the composition of the 
market waste as; vegetable wastes: 45%, fruit 
wastes: 35%, packing material: 15% and 
restaurant food waste: 3%. The waste also 
composed of materials in the form of stones, 
plastics, wood but was less than 1.3 % of the 
total waste quantity. Total average waste 
production per day was about 1ton. The 
average pH value, percentages of water present, 
solids and   volatiles present in fruits and 
vegetable were found to be 6.38, 92%, 8.08% and 
6.18%, respectively.   

Bio Methane Potential (BMP) in respect to fruit 
and vegetable waste and food waste were found 
to be 0.3m3 and 0.56 m3 CH4/kg, respectively, 
measured at atmospheric conditions, 100kPa 
and 25oC. This is translated into corresponding 
energy quantities generated in the form of 
methane approximately to be 10.5 and 20 
MJ/kg from fruit and vegetable waste and food 
waste. The biodegradability of fruit and 
vegetable waste and food waste were calculated 
as be 59.3%, 83.6%, respectively. 

 
Introduction 
The organic waste generated by agriculture, 
industry and households can be hazardous for 
environment when managed improperly.  

Utilization of waste for useful purpose is given 
major consideration in recent times.  
Considering the fact the largest fraction of 
waste are of organic nature, anaerobic digestion 
can be used to generate biogas as an 
economically viable option [1]. 

Treatment of organic waste using anaerobic 
digestion has become common in the past few 
decades. This is primarily due to three main 
factors: firstly disposal of   organic solid waste 
in more environment friendly manner as 
opposed to land filling, secondly derivation of a 
renewable fuel, and thirdly, lower cost involved 
in commencing and operating anaerobic 
digestion systems [2]. Further, the digestate 
resulting from anaerobic digestion as a 
byproduct is used as bio fertilizers, which add 
more value for the process [3].  

On a worldwide scale, urbanization and rapid 
population growth has led to an enormous 
increase of solid waste generation per unit land 
area. Particularly, urban and semi-urban areas 
of low and middle income countries are 
confronted with great challenges concerning 
appropriate solid waste management practices. 
Inadequate management and uncontrollable 
dumping of garbage lead to several adverse 
consequences: It not only leads to destruction of 
environment beauty, but also to a high risk of 
polluting surface and ground water through 
leachate, and furthermore, promotes the 
breeding of flies, mosquitoes, rats and other 
disease vectors. In addition, it emits unpleasant 
odors and methane, a major greenhouse gas 
contributing to global warming [4.] While 
Anaerobic Digestion (AD) for treating of animal 
dung is fairly common in rural areas of 
developing countries, information on technical 
and operational feasibilities concerning the 
treatment of organic solid waste and food waste 
is limited. Regarding the enormous waste 
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problems in the urban areas of these countries, 
the question arises whether AD could be an 
appropriate and sustainable method to treat 
organic household wastes as well as wastes 
from marketplaces and restaurants. 

The Economic Centre (EC) at Ratamalana, 
located in close proximity to Colombo in Sri 
Lanka was launched by the Trade, Marketing 
and Consumer Services Ministry of Sri Lanka as 
a large scale government-owned perishables 
wholesale market place. This complex is 
situated at the heart of a highly industrialized, 
urbanized and highly populated area. About 
130 large scale stalls have been established in 
the EC selling vegetables, fish, meat, dry 
provisions and other consumer goods. 

A large quantity of organic waste is produced 
daily in the EC and disposal of the waste 
produced, mainly organic wastes (fruit and 
vegetable, restaurant waste, fish & meat waste) 
is a serious concern, due to non-availability of a 
proper waste disposal procedure. The organic 
waste is often discarded in a disorganized 
manner and rising heaps of wastes attract flies 
and rodents, thus creating a public health 
hazard.  From time to time, these heaps of waste 
are collected and transported away by the local 
municipality for dumping in yards nearby, 
where the waste is dumped and exposed to the 
environment. 

Due to the high decomposition potential and 
production of methane as a final product, 
Anaerobic Digestion can be recognized as one 
of the best options for treating this waste, since 
it results in two valuable final products, biogas 
and compost that may be utilized as an energy 
source and as soil fertilizer, respectively. 

Waste characterization is a key aspect in design 
and operation of anaerobic digesters, as it 
affects the amount of biogas generation and 
stabilization of anaerobic digestion process [5]. 

The major feedstock parameters involved in 
anaerobic digestion are, volatile solid content, 
moisture content, nutrient content, bio 
degradability and size of particles. The biogas 
production or Bio Methane Potential (BMP) is 
an indication of the bio degradability of a 
particular feedstock [6]. 

The Bio Methane Potential (BMP) test is a 
method of measuring the amount of biogas 
produced per gram of volatile solids (VS) 
contained in the organic substrate in the 
anaerobic digestion process. This test can be 

performed in laboratory conditions using a 
known quantity of substrate by providing 
anaerobic conditions. Various methodologies 
are applied in determining BMP according to 
published literature [7, 8].   

This study aimed at examining the potential of 
biogas generation of food and organic waste 
produced at the EC by anaerobic digestion. 
Characterization and quantification of the 
wastes was also carried out as it is a very 
important aspect for the feasibility of the 
anaerobic digestion process. Further, 
determination of chemical parameters of 
feedstock and estimation of methane yield of 
substrate was carried out to determine biogas 
production.  

Materials and Methods 

Waste Selection and Quantification  

A site survey was carried out to identify 
composition of market waste and to quantify 
organic waste (food waste, vegetable and fruit 
waste etc.) produced at the EC. Further, the 
current practice of waste disposal was studied 
to evaluate problems at present. 

Waste Sampling 

To determine the compositional variability of 
organic waste over a season, weekly sampling 
was performed for a period of eight weeks. 
Waste samples of 5kg size were taken from the 
mixed waste and analyzed for compositional 
variability, and values were averaged to have 
the mean values for each category of waste. 

Waste Characterization: 

Samples were analyzed for pH, total solids and 
volatile solids according to the standard method 
(APHA, 2005)  

Bio Methane Potential Test 

Each BMP test was performed under controlled 
lab condition in a 1000ml glass bottle. The 
bottles were partially filled with substrate and 
inoculum to induce anaerobic conditions. Then, 
each bottle was added with water up to a 500ml 
total volume.  To prevent any changes in the 
pH, small amounts of Na2CO3 (0.1 - 0.60g) were 
added and then each bottle was tightly sealed. 

All bottles were shaken for 30min at 80rpm by a 
bottle shaker and then immersed up to half of 
the bottle height in hot water of 35˚C, using a 
water bath. 
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