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Abstract: In India, most of the food waste is sent to lahdind produce methane gas which causes

greenhouse effect. Hence, the aim of this resaanchreduce the food waste at landfill by compuastising
designed compost bin. The objectives of this rete& to reduce the amount of food waste; develop

composting process for managing food waste andawasr its quality for possible use in the growth of

plants as well as develop a composter for comppgtincess. Food wastes were collected and puthieto
designed composter with the consideration of &lghrameters that is related to aerobic composaintine

end of the composting process, the temperaturbeotompost was at ambient temperature and had &
near to neutral. It showed that the compost produmensists Nitrogen as N, Phosphorus a9sRand

Potassium as 0 which are all in the accepted range of maturearmy fertilizer. In conclusion, the
composting of basic food waste in campus can pm@ducacceptable organic fertilizer for plant usé w
greatly reduce the amount of generated food waste.

1. Introduction

From the year 2000, the global urban populationiheseased from approximateB/9billion to nearly

Sbillion people by 2030, representing a rise fronowb47%to 60% of the total world population. This

growth was largely concentrated in urban areadjcpédarly in less developed regions. The explosidn
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population and increment of urbanization with chiagglifestyles create more and more wastes being

generated in many cities and townships. This egere shift of the world population is already esid and

will produce even more remarkable amounts of urward waste, which in turn will add pressure to the

already overloaded municipal solid waste transpioriasystem and landfill sites [1]. According toeth
Central Pollution Control Board (CPCB) Annual Repfar the year 2021-22, India generated an avera
guantity 0of170,338 tons of solid waste daily

Earlier data from the CPCB's 2020-21 report indidad total generation of approximately 160,039 {mgrs
day (TPD).

Key details from the 2021-22 report include:
« Total waste generated170,338 TPD
+ Waste collected:156,449 TPD (a collection efficiency of about 92%)
+ Waste treated: 91,512 TPD (approximately 54%)
+ Waste landfilled: 41,455 TPD (about 24%)
« Unaccounted waste 37,373 TPD (about 22% of the total generated Waste

Most food waste has been land filled together vather wastes, resulting in various problems such
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emanating odor, attracting vermin, emitting toxasegs, contaminating groundwater by the leachate and

wasting landfill capacity [2]. Methane (CH4) andrfwan dioxide (CO2) emitted as a result of microbial

activity under uncontrolled anaerobic conditionsdamping sites are released into the atmosphere and

contribute to global warming [3].

Composting is a good idea to reduce the amounblaf s/aste in the landfill. Composting is a conkedl
decomposition where natural breakdown process ec€omposting is the transformations of raw organ
materials into biologically stable, humic substanseitable for a variety of soils and plant usgsQtganic
fertilizers are the end product of composting. @rgdertilizers are natural fertilizer which madp from
vegetables, fruits, animals and many more. Orgientdizers are crucial in agricultural sector besa they
have positive effect on soil without damaging grdwvater and plants [5].

2. Methods and Procedu@&
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2.1 Composting

Composting involves the conversion of organicdess of plant and animal origin into manure. Thénma
product of composting is the compost which is ficthumus and plant nutrients and the by-produats ar

carbon dioxide, water, and heat. It needs oxygeoatoy out the composting process which is called
aerobiccomposting.

2.2 The Composting Process

In the completion of the composting food wastaubing compost bin, there are three sections ofguioe
to complete the compost. Materials selection is fits¢ section which lists out what is needed fbe t
composting process. The next step is the desigorapost bin which will be used for composting. Thied
section of the research is the composting procésshwncludes the analysis of the content in theajgost.
All the materials selected will be put into the quster. Attention will be given to the whole compog
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process. Aeration, moisture content, temperatued e be constantly supervised. The content of the

compost is then being analysed in laboratory.

2.2.1 Material Selection

The material selected is the food waste from thes@bold. The food waste such as vegetables, fradés,
coffee ground, egg shells and tea leaves are us#ukamaterials for the composting process. Besidgs
leaves, soil, shredded paper and newspaper ard adddghe compost as well to reduce the excesstore..
They are the materials that can absorb water dtletoability of absorption.

(@) (b)
Fig: (&) The greens (kitchen waste); (b) The brownghredded wood).

Note: the compost should not include cooked food, meafiish as they contain pathogen, which may

contaminate the compost. Hard items such as baneisyand greasy items such as cheese also simoald
be put into the composting process.

2.2.2 Carbon and Nitrogen Source

In composting process, greens and browns are needie basic source as the composting materia¢s; T

are used to be called as Carbon and Nitrogen soBscgreens we mean the kitchen waste, while brow
mean dry leaves, sawdust, shredded paper and soil.

Table 2.1 shows the source of Carbon and Nitrogdretput into the composting process
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Table 2.1: List of Carbon and Nitrogen source

Greens (High in Nitrogen- N) Browns (High in Carbon C)
Discarded vegetables or vegetable peels Dry leavéshredded wood
Fruit peels Soill

Coffee and tea grounds Shredded paper and newspaper

3. Methodology
3.1 Design of the Compost Bin

A plastic container has been chosen. There aswahbles pierced on the lid of the container ineorib

provide the compost with air. As mentioned previgubacteria need oxygen to keep up the respirat
process that happens within aerobic systems. Auxiditiy, putting the compost in a closed contairger
better. The bin will cover the compost from thenrand will help to retain the temperature insideséd

container is also used to avoid bad smell or odmat prevent other animals from disturbing the pgece
The container will be on a base so that it can e deight to avoid the rodants and insects. Th&tewe
should be mixed time to time for proper aeratiéws the waste mixture is tumbled in its passage dthen
length of the drum, the material is gradually broldown and is well mixed with oxygen and water. T}
consequent increase in granularity causes incrglgsimtense biological activity leading to a well
established decomposition process. The compostanade to allow a healthy composting proces
Therefore, its design takes some factors into demation. Aeration and temperature are the param#iat

relate to the design of the composter. In thisaese the designed composter will be pierced witimes

holes and will be rotated for ventilation in order improve the aeration for the composting proce
Besides, the compost temperature may vary from 26°T0°C. Therefore, the composter has to retaat h
by not easily lose heat to the surrounding. Figuleshows the design of the rotary compost bin.

\\\\\\\\\\\\\\\\\m

-l-_
w

Fig: the bin with holes for aeration.

3.2 Composting Process
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The composting process included the method of caetmgp by considering the characteristic of the

materials chosen. The end product of compostingsi®ed in laboratory to obtain the content of thepost.
3.2.1 Composting Method

The composting was basically done layer by lalke browns and greens were layered alternativeiyitin
reaches half of the container. Then, it was rot&aedixing and breaking down of the size of thetenials.

The bottom of the compost bin was filled with acthiayer of browns such as soil and shredded

newspapers. These help to soak up excess moistdiienarove aeration.

The prepared greens was added into the composiey. Should form a layer above the browns th
were added in step 1.

A few handfuls of compost starters were added tihdocomposter. Then, they were mixed with the

greens that are added in the previous step.
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Another layer of shredded browns was added intactimposter. About the same amount of browns

was added as greens from step 2. Then, this neaw Vegs mixed with the greens and compost stantens f

the previous step. This introduces air spaces fthéo compost pile, ensuring an aerobic situation and

effective composting process. It also preventstrapost pile from smells and pests.

After layering all the materials, a handful of wateas sprinkled into the composter and some tueneri

powder was added to avoid ants. The composter lmasgat a warm place. This helps the microorgasis
in the compost work more efficiently, as they terim warmer temperatures. A dry layer at the tso al
functions as a first line of defence against flibat are seeking moist places to lay their eggsTdre.
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composter was put under partial sun exposure tp ke compost pile warm. The composter was avoided

from direct sunlight as extreme temperatures wdilldhe beneficial microorganisms [7]. The comparst
was then being rotated every day for mixing andii@n purpose.

Add oxygen to reduce odours and
break down materials faster. Simply
stir the pile or use an aerated

About half of the pile should be
carbon-rich ‘browns’like dried

plants, dried leaves, woodchips
or straw, You can store

About half of the pile should be
nitrogen-rich ‘greens’ like fresh
garden waste, grass clippings or
fruit and vegetables. Avoid
weed seeds.

Add moisture during hot, dry
weather to help materials break
down. Keep your pile as moist
as a damp sponge.

Include small amounts of soil to
reduce odours and add beneficial
microbes.

Fig: the layering of greens and browns.




4. Results and Discussions

4.1 Temperature profile

The temperature has been widely recognized asobtiee most important parameters in the composting
process. Initially, the temperature of the compukt was 32°C. Due to the breakdown of the avaglabl
organic matter and nitrogenous compounds by theolmi@l activities, the temperature of the pile eased
to the thermophilic phase [8]. The thermophilic pddasted for 4 days corresponding to the maximum
temperature at 42°C, 41°C and 40°C on day 2, 3ij045a When the temperature reached around 40°C, the
mesophilic bacteria will begin to die and leave flber to the thermophilic bacteria who will takeas. The
temperature will stabilize during this stage, whigh last no longer than 3 days due to the smak ®f the
compost and the regular turning [9]. During thelcwpphase, the microbial activities and organidtera
decomposition rate slowed down and the temperatiutiee compost pile gradually decreased. The compos
pile decreased to ambient temperature on day 2¢hwhiconsidered to have entered the maturatioegpha

Fig: the compost under shade with optimum temperatte.

5. Conclusion




The objectives of this research was to reduceatheunt of food waste, develop a composting profess
managing food waste and improve its quality forsidade use in the growth of plants as well as dgvelo
composter for composting process. This researchrisidered a success as the organic compost frodh f
waste composting can be used as the fertilizerdsecthe content of it is in the acceptable rangenimiure
fertilizer. The percentage of total Nitrogen, toRilosphorus and total Potassium is 0.9%, 0.8% atfb O
respectively. The final product has soil-like smafid dark brown in colour which means it is matur
enough to be used.

Fig: students adding the compost into plants.
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