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A comparison between Primary and Secondary
Sludge-Based Biogas Production in Wastewater
Treatment Plants

The Case of AL-Duwair Plant

*Eng.Aya Shahrli
** Dr. Eng.Naaema Ajeb *** Prof. Dr. Eng. Mahmoud Fattamah

ABSTRACT

Wastewater waste is considered one of the liquid organic waste
hazardous to both the environment and humans, because it contains
many toxic substances and pathogenic parasites, and to reduce the risks
of these wastes, great efforts must be made to treat them, in addition to
converting this huge living mass into an energy source rich in biogas and
environmentally friendly and a source rich in fertilizers, through the
process of anaerobic digestion of sewage waste by biogas units.

Biogas produced by anaerobic digestion of organic waste is a renewable
energy source, as studies have indicated that the production of methane-
rich biogas through anaerobic digestion of organic matter provides a
renewable energy carrier, because methane gas can serve as an
alternative to fossil fuels in power generation, heat and as a fuel for
transportation media.

In this research, the possibility of producing biogas from primary sludge
and secondary sludge resulting from wastewater treatment was studied
separately by the anaerobic digestion method and the efficiency of
anaerobic treatment of sludge was evaluated by measuring a number of

*Postgraduate student (Master) / Al -Baath University / College of
Civil Engineering / Department of Environmental Engineering/Syria
**Professor assistant/ faculty member at Al- Baath University /
College of Civil Engineering / Department of Environmental Engineering/
Syria.
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physical and chemical properties of sludge before and after anaerobic
treatment.

Samples were taken from the AL-Duwair plant in Homs city.

Anaerobic treatment of primary sludge and secondary sludge resulting
from wastewater treatment was carried out within an experimental plant
consisting of two anaerobic reactors. A single batch system was adopted
under natural conditions and with a residence time of 30 days. It was
shown that biogas can be produced at a daily production rate of 5.98 L/d
for primary sludge and 1.93 L/d for secondary sludge. the rate of biogas
production per kg of reduced organic matter

that is, the volume of gas produced by the amount of organic matter
digested by anaerobic bacteria during the digestion time is 544.46
L/kg.vs for primary sludge and 490.6 L/ kg.vss

for secondary sludge, In addition, the removal rates for total solids in
the primary sludge were 26%, and for organic substances 33%, while
for secondary sludge, the removal rate for total solids was 7.2% and
27.3%.

An increase in pH was recorded at the end of digestion to 7.5 for
primary sludge and 7.62 for secondary sludge.

Keywords : Biogas, Primary sludge, Secondary sludge, Anaerobic
digestion, Methane.
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