Development of Fly Ash Derived Sorbents to Capture CO, from Flue Gas of Power Plants
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+¢ Anthropogenic emissions have increased the CO, concentration on the atmosphere "k'e.é. «»Current chemical absorption technologies are very energy intensive. Physical
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O rreh a 3 with expensive commercial sorbents.
“»Fossil fuels have been the main energy supplier in the US for over a century. B

—> Activated fly ash carbon, which is a byproduct of coal combustion, is a low-
cost sorbent that can be used for CO, capture.
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-> Carbon capture technologies must be developed to achieve zero emissions from

fossil fired power plants. S S S7Mt fly ash

Table 1. Porosity of the fly ash carbon samples prior to activation. Table 2. Porosity of the activated fly ash carbon samples after pretreatment.
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© studied Ily ash caroon samples presel erent surlace areas and porosity, probably due fo the « The activated fly ash carbon samples present micropores (<2nm, Vmi), but they are also properties (surface areas and pore diameter) during the activation process.

different combustion/ga tion conditions, and the parent coal used. . .
= rich in mesopores (2-50nm, Vme).
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PP 4 *»The extensive and rapid devolatilization that coal undergoes in the combustor and
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gasifier seems to promote the generation of meso- and macropores in fly ash samples.

¢ One-step activation can increase the surface area of the produced activated carbon from
fly ash, where the produced activated carbons are not only rich in micropores, but they also
present a high content of mesopores.
“»All the different pretreatment conditions studied promote the porosity of resultant
activated carbons, where the surface area increases ~50-76%, and also promote the
development of microporosity.
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¢ Activated carbons from pretreated fly ash samples can have surface areas as high as

U - X 1,139m?%g (including micropore 1,053m?%g), that are comparable to 1,176m?/g (including
RelatiVEIRIESEeI/ED) (RIS CamiIEzIAB micropore 1,041m?/g) for commercial activated carbons.
Figure 3. Porosity of activated fly ash carbons and commercial activated carbon. Tl . PR T : - .
i ivate i i <#The fly ash derived sorbents have similar porosity to commercial activated carbons for
Figure 2. Isotherms of activated fly ash carbons and commercial activated AC-FAI: Activated carbon from a fly ash sample collected from a pulverized coal combustor. ; P Y

carbon AC-FB: Activated carbon from a fly ash sample collected from a gasifier. (o), gl
¢ Activated carbons from pretreated fly ash samples can have surface areas comparable to

“»The activated carbons produced from fly ash carbon samples present similar , .
commercial activated carbons.

adsorption isotherms to that of a commercial activated carbon.

% Therefore, the activated carbons produced from fly ash samples could have “#Molasses removal efficiency for the activated carbon from fly ash is higher than that of

potential applications in CO, capture. commercial activated carbons, indicating that they have excellent mass transport structures that will
allow for rapid adsorption in applications like CO, capture.
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