
Module 6 Composting





COMPOSTING

• Composting is one element of an integrated solid waste

management strategy that can be applied to mixed municipal solid

waste (MSW) or to separately collected leaves, yard wastes, and

food wastes.

• The four basic functions of composting are

(1) preparation orpre-processing

(2) decomposition,

(3) post processing, and

(4) marketing.



BENEFITS

• MSW composting results in a volume reduction of up to 50

percent and consumes about 50 percent of the organic mass

on a dry weight basis, by releasing mainly CO2 and water.

• Composting breaks down easily degradable plant and animal

tissue but does not produce appreciable changes in difficult-

to-degrade organics (wood, leather, polymers) or in inorganics

(dirt, glass, ceramics, and metals).



The most important pre processing stepsare

(1) receiving,

(2) removal of contaminants and recyclable materials,

(3) size reduction, and

(4)possibly some adjustment of the waste properties  (e.g., 

carbon-to-nitrogen ratio).

Three basic systems used for the decomposition stepsare

(1) static windrows (piles),  

(2) turned windrows, and

(3) in-vessel composting.



Classification

• The compost process can be classified in terms of  

distinguishing and in terms of technology.

•Cultural conditions

aerobic vs. anaerobic

• mesophylic vs. thermophylic.



Types of composting

Technologies









Classification of Compost Systems.

Compost systems fall into two verybroad  groups,

(1) windrow and

(2) in-vessel.

Reflecting their mechanisms of aeration,  windrows may be 

the turned type, forced  aeration (static pile) type, or a 

combinationof  turned and forced aeration.





Windraw composting-Aerated

• At its simplest,shredded and/or screened refuse  or source-

separated organic waste is placed in  long parallel piles, 

called windrows, and the  moisture content is maintained 

near 50%.

• The piles are periodically aerated by fluffing and  moving the 

material around.

• After several weeks, such accelerated aerobic  

decomposition results in a dark brown earthy- smelling 

material that has low nutrient value but  is an excellent soil

conditioner.



The ranges of nitrogen, phosphorus, and potassium 

in  finished compost from MSW



• Typically, windrows are constructed of sorted and shredded MSW, mixed

with wastewater sludge, and laid in long rows of about 4 to 6 ft (1.2 to 2

m) high. Because the reaction is aerobic, oxygen must be made available

to the microorganisms, and this is done either by turning the pile with a

specially constructed agitator or by placing the pile on PVC pipes so that

air can be pulled through the pile. This is called the aerated static pile

composting method.

Both of these operations offer the advantage of

• low capital cost and the simultaneous use of wastewater

sludge,

• but the operating cost can be high, and odor problems can be 
serious if  the piles are not sufficiently well aerated

Windraw composting-Aerated



in-vessel composting

• More sophisticated are the in-vessel composting plants.

• In one in-vessel process, the shredded and sorted refuse is mixed in  an aerobic 

digester with air being injected through hollow augers.

• The residence time within such a unit is short—often as little as 24  hours but usually 

more like 5 days—and the rate of decomposition is  quite rapid.

• Typically, the composted material is removed from the aerobic  digester and allowed 

to cure in windrows for several weeks prior to  sale or disposal.

• A different mechanical technique uses a long rotary drum in which the  MSW is slowly 

turned in a long barrel during a 24-hour detention  time.

• Some of these units use refuse in the unshredded and unsorted state with perhaps

only a bag opener preceding the composting barrel and screens following digestion.

• As before, the screened fines must then be stored in windrows for  several weeks 

prior to use. The rejects from the screens are sent to a  landfill



Indore

Process

















Bangalore method

• This is an anaerobic method conventionally carried out in pits.

• Initially, a layer of coarse municipal solid waste is placed at the bottom of a pit to a

depth of 15 to 25cm and is made 7.5cm thicker for 25cm width towards both the

edges of the pit. Night soil is put in the depressed portion to a thickness of 5cm and

the elevated edges prevent it from draining to the side.

• A layer of solid waste is put on top so that the night soil layer is sandwiched between

the two layers of municipal solid waste. Solid waste and night soil are put in alternate

layers till it rises to a height of 30cm above the pit edge.

• The final layer of solid waste is at least 25 to 30cm thick. The top of the deposited

material is rounded off

to avoid rain water entering into the pit.

• After 4 to 6 months of decomposition the material is stabilized and is taken out and

used as compost.



Indore method

• The Indore method of composting in pits involves filling of alternate layers of similar 

thickness as in the  Bangalore method.

• However, to ensure aerobic condition the material is turned at specific intervals for 

which a 60cm wide  strip on the longitudinal side of the pit is kept vacant.

• The first turn is manually given using long handed rakes 4 to 7 days after filling. The 

second turn is given after 5 to 10 days. Further turning is normally not required and 

the compost is ready in 2 to 4 weeks.

• Aerobic composting of solid waste and night soil can be carried out in windrows of 

more or less the same  dimensions as the pits.

• However, aerobic composting in windrows on more commonly used while 

composting municipal solid  waste alone.



Anaerobic Digestion of waste





Stages of AD

process





Feed stock



Feed stock composition



Feed stock Pretreatment



AD Process



Biogas Digester
Digestion is biological process that occurs in the absence of oxygen 

and in  the presence of anaerobic organisms at temperatures (35-

70ºc) and  atmospheric pressure. The container in which, this 

process takes place is  known as digester.



Advantages

• The initial investment is low for the construction of 
biogas  plant.

• The technology is very suitable for rural areas.

• Biogas is locally generated and can be easily 
distributed for  domestic use.

• Biogas reduces the rural poor from dependence 
on  traditional fuel sources, which lead to
deforestation.

• The use of biogas in village helps in improving the 
sanitary  condition and checks environmental
pollution.

• The by-products like nitrogen rich manure can be used 
with  advantage.

• Biogas reduces the drudgery of women and 
lowers  incidence of eye and lung diseases.



Raw materials for biogas generation

Biogas is produced mainly from

• Cow dung

• Sewage

• Crop residues

• Vegetable wastes

• Water hyacinth

• Poultry droppings

• Pig manure



Types of biogas Digesters
The different types of biogas digesters available are

• batch flow

• Continuous flow

• Continuously expanding

• plug flow and

• contact flow.
The conventional digesters are those used to process 

fluid  row materials with a high content in solids, 

additionally called  rural digesters, the fermentation 

chamber having a volume  below 100 m3.





Batch biogas designs:-Batch biogas plant designs are filled

completely and then emptied completely after a fixed retention time.

Each design and each fermentation material is suitable for batch filling.

For the gas supply it requires large numbers gasholders and digesters.

Continuous Biogas Designs:-Continuous biogas designs are filled

and emptied daily. Each design is suitable for consistent operation;

however the feed material must be flow able and uniform. Continuous

plants empty consequently through the overflow. Continuous plants are

more suitable for rural households.
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