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Abstract- — Energy is an essential prerequisite for
a\.ccclcraled economic development and improved quality of
!1fc for citizens of any country. Due to advancements in
industrial and commercial sectors in the last few years, there
is an increase in demand for non-conventional resources
such as crude oil, coal, and fossil fuels. This spurred for
replacing the current energy resources with renewable
resources, About 70% population of India lives in rural
areas and the majority of them are engaged in agriculture,
animal husbandry and small-scale rural industries. Biogas is
generated by anaerobic digestion of biomass such as cattle
dung, vegetable waste, poultry droppings, industrial
wastewater, municipal solid waste, and landfill, etc. In rural
areas cattle dung and vegetable waste whereas in cities and
urban area municipal solid waste are available in abundant
quantity, from which biogas can be generated. Biogas is
constituted of different component gases, the majority of
them being methane (CH4), Carbon Dioxide (CO2) with
traces of Hydrogen Sulfide, and moisture. It is possible to
improve the quality of biogas by removal of CO2, H2S and
enriching its methane content up to the natural gas level.
After methane enrichment and compression, it can be used
as vehicle fuel like compressed natural gas (CNG). Any
cheaper and portable method to extract carbon dioxide and
hydrogen sulfide from biogas can make biogas a user-
friendly viable fuel. In this paper low-cost biogas
purification system is proposed and is shown that using this
system we can covert raw biogas into bio CNG which can
be used as a vehicular fuel.

Keywords— Purification, water scrubber, silica gel, iron wool,
vacuum pump

1. Introduction

Biogas is generated by anaerobic digestion of bi(?mass and
organic waste. Micro-organisms are the main !ivmg .
organisms that contribute towards the production of biogas.
The organic waste consists of cattle dung, vegetab.les, shgep
and poultry droppings, municipal solid waste and industrial
waste water. The biogas is used as a fuel since hundreds of
years. Many researches have been done already for effective
generation of biogas and its usage. Similarly, immense
development had been done for purification of biogas.

Biogas applications are increasing day by day due to
overload consumptions of existing conventional resources.
The different constituents in biogas are-

Constituents Percentage
Methane 50-60
Carbon dioxide 30
Hydrogen Sulphide 10
Nitrogen 7
Other gas 3

The different types of biogas purification techniques are: -

A. Bio-scrubber-

In a bio-scrubber, a liquid is allowed to flow into a
adsorption column in a counter current manner. In this
column the pollutants are absorbed, similar to a water
scrubber. Later, the water is sent to a bioreactor for
microbes to cease the pollutants. Contaminants in the biogas
contact absorb and adsorb and interact with the micro-
organisms. Bio-filtration are effective for treating high- and
low-level hydrogen sulphide up to 50-120 ppm to 2000-
4500 ppm. This results in a 89.99 % removal of H,S.

1. Adsorption-

It is method of adhesion of pollutants to solid surface. When
biogas is led to flow on the adsorbent bed the impurities
tend to adhere to the surface and hence separating the
contaminants from the main stream. Effective adsorbents
have high surface area and great adhesive properties.
Pressure swing adsorption (PSA) is a technique foe
removing carbon dioxide from methane by adsorbents. The
adsorbents used mainly are activated carbon or carbon
zeolites. These adsorbents are designed to be selectively
permeable for specific pollutants.

2. Refrigeration and Chilling-

Chilling provides a quite easy means (o remove moisture
from biogas. Moisture can be reduced the effectiveness of
biogas to a considerable amount. Therefore, removing
moisture content is a primary priority. In this technique the
biogas is freezed lo a temperature of -18 to -2 degrees. In
such low temperatures the moisture content in the biogas
condenses and can be accumulated and collected in separate
traps. The main problem in this method is removal of
hydrogen sulphide before refrigeration. This is begause
hydrogen sulphide is responsible for corrosion of the inner
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