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Sewage sludge is a byproduct of the sewage treatment process. After processing,
sewage sludge can be used as a raw material or substrate for energy production.
Energy recovery from sewage sludge has received increasing attention in recent
years. This can be attributed to the diminishing nature of conventional energy
sources (fossil fuels) and the belief that energy from sludge, as a renewable
resource, can help achieve a circular green economy. Biogas and synthesis gas
have been identified as two important renewable energy carriers that can replace
fossil fuels to some extent. The purpose of this research is to calculate the
potential of biogas obtained from the sludge of the wastewater treatment process
of the sugar factory in Joveyn city. Based on the obtained results, the amount of

3
biogas produced is 1891/498 mey and the amount of energy produced is 11373
%. 2600 kg of carbon dioxide is released into the atmosphere for every cubic
meter of fuel oil. Also, the amount of carbon dioxide emission per cubic meter
of biogas is 0.005 kg, and if biogas is used instead of fuel oil, we will see a

significant decrease in the emission of carbon dioxide into the atmosphere.
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EXTENDED ABSTRACT

Introduction

Sewage sludge (SS), as observed, is a by-product of wastewater treatment process. Its treatment and
management incur about 50% of the total operating costs in wastewater treatment plants. In terms of
generation capacity, approximately 10 million tons of sewage sludge are produced in Europe, 8million
in the United States, and 4 million tons in China annually. The generated sewage sludge poses a threat
to the environment and humans alike due to the presence of heavy metal pollutants, a high portion of
organic, and toxin contents.

Materials and methods

In this study, instead of a full case-specific design study, an initial potential calculation was performed.
Equation No (1) was used to calculate the amount of biogas produced from industrial sewage sludge.

So—S
Vers=(04) [y — 1.42 By] ()
kg
The value of P, is obtained from equation (2):
YO(Sa—S 1000gT
eI M
1+((K4)*SRT)

In relation (2), (Y=0.08) and (0.02<K4<0.04) are efficiency coefficient and endogenous coefficient

respectively for mesophilic conditions. Efficiency coefficient is the ratio of volatile solids production

per BODg (:];'—;SD). Kq Is constant and accepted as 0.03. SRT is the sludge residence time (days) in the
digester. Under mesophilic conditions, for SRT values higher than 12-13 days, the changes in increasing

volatile solids degradation are relatively small. Therefore SRT is accepted as 13 days.

Results and discussion
Having the value of Q, the total volatile solid production per day can be calculated.

100097
YQ(So=S) () 0.08x2400(1/666—0/055)

Px= 1+((Kg)*SRT) 1+(0/03%x13)

= 2233

Having all the required values, the volume of methane produced is calculated from the following
equation.

Vera=(0/4) | C2oX@ _ 1 42p, | = (0/4)[(1/666 — 0/055) x 2400 — 1.42 X 223.3] =

kg
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The average thermal energy of biogas is 5.96 Kilowatts per cubic meter. Therefore, the amount of biogas
energy produced per day will be equal to 11273 kilowatts. According to the value of each cubic meter
of natural gas based on the tariff of 1401 in the amount of 1350 Rials, the value of biogas in Rials per
year is calculated as follows:

Rial
biogasseconomic value= 1891.498 X 1350 X 365 = 932035639/5 E

Conclusion

The main goal of this research is to evaluate the feasibility of producing biogas from raw sewage and
reducing greenhouse emissions (case study: sugar factory). According to the findings, the following can
be concluded:

1- Considering that in the cold seasons of the year due to the increase in domestic gas consumption, most
industries are facing a shortage of gas, biogas can be introduced as a suitable alternative.

2- Due to the country's high potential in biogas production, if all refineries in the country use biogas
technology, the added value of the energy sector will increase significantly due to the production of
biogas and electricity.

3- Due to the significant amount of biogas energy produced, in the hot seasons of the year due to the
increase in per capita electricity consumption in the country and the severe lack of electricity, the
produced electric energy can compensate a part of the unit's electricity shortage in the hot seasons.

4- 1t is suggested that other researchers investigate the potential of biogas and energy produced from dry
household waste in future studies.
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