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Coal is used for around 39% of the global production of electricity. Despite being one of the
most polluting fossil fuels, in terms of mass of CO, emitted per unit of power generated, the
use of coal globally is projected to increase from present day levels by ~ 80% by 2030. It is,
therefore, imperative to find ways of using it for power generation whilst reducing the release
of CO; into the atmosphere. One possibility would be to capture the CO, released from the
flue gas of coal-fired power plants and, subsequently, to release it as a pure stream for
sequestration, using calcium-based sorbents in a carbonation-cal cination looping process.
Naturally-occurring candidates for this process, such as limestone, undergo a fall in their
capacity to absorb CO, with repeated looping cycles of carbonation and calcination [1][2].
Work has been conducted [3] on the longer-term stability of synthetic sorbents containing
inert components. One such stabiliser is MgAIl,O, spinel and, following previous work [4],
aternative methods, involving co-precipitation and hydrolysis, have been developed to
produce a CaO-based sorbent containing it.

The resulting CaO-MgAl,O, sorbents have been tested in both a fluidised bed and a
thermogravimetric analyser. One sorbent has been found to increase its uptake of CO, with
cycling, while another has maintained a very high level of uptake, over the course of 100
cycles. Anincrease in the molar concentration of CO; in the carbonating gas has also given an
increase in CO, uptake. These trends are accompanied by a corresponding increase in the
volume of pores measured in the BJH (diameter < 200 nm) region.
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