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Introduction

Results and discussions

The separation of CO2 from CH4 is one of the important processes in biogas puriﬁcation. CO2
should be removed because it causes pipe corrosion, reduces the heating value, takes up
volume in the pipeline and is able to solidify in cryogenic process. In addition, being a greenhouse gas, the emission of CO2 from the combustion of fossil fuel is a serious concern associ[1, 2]
ated with global climate change.

CO2 uptake of amine solution-Isotherm

Sythesis Amine

The objectives of the present study are to develop novel range of materials and an integrated
process for separating CO2 from biogas, allowing small scale biogas upgrading.
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Biogas Seperation Technologies

Air stability

Technology

Description Process

Water Scrubbing

Halogenated compounds, sulphur compounds and ammonia can also
be removed

Chemical Scrubbing

CO2 and H2S are more soluble in solvents which results in a lower solvent demand and reduced pumping

Pressure Swing Adsorption

With PSA process, halogenated and organic silicon compounds can
[3]
also be removed

Membranes

Energy eﬃciency, simple process design, ease of scale-up and module
construction

Cryogentic Distillation

Oldest, requiring a purpose built facility beside the AD plant

Thermal stability, potential high performance for CO2 uptake and negligible vapour pressure

Ionic Liquids

Isotherm of CO2 absorption in Sythesis Amine

Next step
After six days in the air process experiment, the isotherm graph shows us the air stability of activated MDEA solution is quite good, the solution performs consistently with little variation.
Further experiments will be carried over longer timescales (7days,14days, 21days and 28days)
in order to provide data applicable to industrial processes, where amine solutions are typically
recycled for periods up to and beyond two months.

Methods and materials
Synthesis of alcohol amines

Reaction Mechanism

Amine

Glycidol

Apparatus

The Alkanolamine is then dried under
high vacuum at 40-50°C for 2 to 4h or
until the residual unreacted free
amine is removed. The Alkanolamine
obtained is then analysed by NMR.

Primary amine

Secondary amine

The combination of a primary amine
and an epoxide would be expected to
lead to the following possibilities:

The reactions of secondary amines
with epoxide were studied initially because only two reactions were possible, the formation of tertiary amine
and an etheriﬁcation process like
below.
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