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%%° BACKGROUND

Global energy consumption has risen exponentially
due to advancements in civilization and the world
population’s quickening expansion.

According to a report by the World Economic Forum
(WEF) in 2019, global CO, emissions were at 58.5
gigatons of carbon dioxide equivalent (GtCO.e). Of
this, the energy sector contributed as much as 19.4
GtCO, g, representing a third of all emissions, with the
combustion of fossil fuels like coal (27%), petroleum
(33%), and natural gas (24%).
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This work seeks to highlight the issue of climate
change and the impact of catalyst aided Carbon
capture in the in-direct co-combustion of natural gas
and biomass.

Based on the findings of this study, this research seeks to meet the following objectives:

.. To contribute towards the reduction of CO, emissions in the energy and power space.

ii.To identify and develop a catalyst that effectively reduces the energy requirements and
costs associated with the capture process.

iil. To evaluate the potential of catalyst-aided carbon capture technology towards achieving
net-zero carbon emissions.
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EXPERIMENTAL SETUP
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WHY DOES THIS RESEARCH MATTER?
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Catalysts considered to be super basic were introduced into the Amine CO, reaction
system (solvent-acid gas-water).

Lower capital investment and
operational cost reduction.

Lower Emissions
and sustainability.
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Hydrothermal Treatment Method
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CATALYST SYNTHESIS
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FROM LAB TO LIFE: TRANSFORMING IDEAS INTO ACTION
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<7 RESULTS AND DISCUSSIONS

LIFE CYCLE ANALYSIS - BIG/GTCC WITH CCUS
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® Processes that require the use of energ%y.
e Processes that remove CO, from the atmosphere.

CATALYST PERFORMANCE

ASPEN Hysis was employed in
simulating the carbon
capture unit and power plant
in order for the LCA to be
conducted.

FUEL MIX RATIO: 60% NATURAL GAS:40% BIOMASS
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CONCLUSIONS

The integration of biomass as a renewable energy source with natural gas in an indirect
co-combustion setup, supplemented by catalytic CO. capture, supports sustainable
electricity generation.

The life cycle analysis (LCA) indicated a notable reduction in greenhouse gas emissions
over the entire lifecycle of the electricity generation process.
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