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ANAEROBIC SLUDGE DIGESTION: 

General: 

This is the biological degradation of organic matter in the absence of oxygen. In this 

process, much of the organic matter is converted to methane, carbon-dioxide and water 

and therefore, it is a net energy producer. Since, little carbon and energy alone is 

available to sustain further biological activity, the remaining solids are rendered stable. 

Microbiology of the Process: 

Anaerobic digestion involves several successive biochemical reactions earned by a 

mixed culture of microorganisms. There are three degradation stages namely, 

hydrolysis, acid formation and methane formation.In the first stage of digestion, 

complex organic matter like proteins, cellulose, lipids are converted by extra cellular 

enzymes into simple soluble organic matter. In the second stage, soluble organic matter 

is converted by acetogenic bacteria into acetic acid, hydrogen, carbon dioxide and other 

low molecular weight organic acids. In the third stage, two groups of strictly anaerobic 

methanogenic bacteria, are active. While one group converts acetate into methane and 

bicarbonate, the other group converts hydrogen and carbon-dioxide into methane. For 

satisfactory performance of an anaerobic digester, the second and third stages of 

degradation should be in dynamic equilibrium, that is, the volatile organic acids should 

be converted into methane at the same rate as they are produced. 

However, methanogenic microorganisms are inherently slow growing compared with 

the volatile acid formers and they are adversely affected by fluctuations in pH, 

concentration of substrates and temperature. Hence, the anaerobic process is essentially 

controlled by the methanogenic microorganisms. 

Digestion Types: 

Two different types in anaerobic sludge digestion processes are namely, low rate and 

high rate and are used in practice. The basic features are in Figure 
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Low Rate Digestion: 

Raw sludge is fed into the digester intermittently. Bubbles of sewage gas are generated 

and their rise to the surface provides some mixing. In the case of few old digesters, 

screw pumps have been installed to provide additional intermittent mixing of the 

contents, say once in 8 hours for about an hour. As a result, the digester contents are 

allowed to stratify, thereby, forming four distinct layers: a floating layer of scum, layer 

of supernatant, layer of actively digesting sludge and a bottom layer of digested sludge; 

essentially the decomposition is restricted to the middle and bottom layers. Stabilized 

sludge that accumulates and thickens at the bottom of the tank is periodically drawn off 

from the centre of the floor. Supernatant is removed from the side of the digester and 

returned to the treatment plant. 

High Rate Digestion: 

The essential elements of high rate digestion are complete mixing and more or less 

uniform feeding of raw sludge. Pre-thickening of raw sludge and heating of the digester 

contents are optional features of a high rate digestion system. All these four features 

provide the best environmental conditions for the biological process and the net results 

are reduced digester volume requirement and increased process stability. Complete 

mixing of sludge in high rate digesters creates a homogeneous environment throughout 

the digester. It also quickly brings the raw sludge into contact with microorganisms and 

evenly distributes toxic substances, if any, present in the raw sludge. Furthermore, when 

stratification is prevented because of mixing, the entire digester is available for active 

decomposition, thereby increasing the effective solids retention time. 

Pre-thickening of raw sludge before digestion results in the following benefits: 

1. Large reduction in digester volume requirements 

2. The thickener supernatant is of far better quality than digester supernatant; thereby, it 

has less adverse impact when returned to the STP 

3. Less heating energy requirements 

4. Less mixing energy requirements 

 


