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Research Subject: Global warming is the most important worldwide
problem. CO; is one of the greenhouse gasses and its emission to the
atmosphere causes global warming to increase. Porous adsorbents are
great candidates for CO, adsorption and graphene aerogels are po-
rous nanostructures with very low density and hierarchical porosity
which is suitable for CO, adsorption. The source of pristine graphite for
graphene oxide synthesis as a precursor plays a vital role in graphene
aerogel nanostructure.

Research Approach: In the current study, graphene oxide by modi-
fied Hummers’ method was synthesized with three different graphite
sources. Graphene aerogels were prepared with synthesized graphene
oxides via hydrothermal and freeze-drying methods to investigate their
effect on graphene aerogel nanostructure. Finally, the CO, adsorption of
graphene aerogels was evaluated. The samples were characterized by
FTIR, XRD, SEM, and BET analysis.

Main Results: The results indicated that the source of graphite has a
significant role in the process of oxidation of graphene oxide by the
modified Hummers method. XRD results of graphene oxides showed
successful oxidation of graphite. normalizing FTIR peaks of graphene
oxides showed different intensities of oxygenated functional group
peaks. SEM results of graphene aerogels showed that less oxidation
of graphite powder caused agglomeration of graphite plates and thick
walls were formed. The size of pore diameter in GAB and GAE are 2.28
and 3.84 um respectively which affect the CO, adsorption. Larger pores
led to easier mass transfer of CO, molecules and higher CO, adsorption
was achieved moreover high meso and micro surface area (112 and 115
m2/g, respectively) in GAE increased CO, adsorption. CO, adsorption of
GAE and GAB are 1.04 and 0.724 mmol/g, respectively.
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Table 1 Sample ID of pristine graphite and synthesized graphene oxide and graphene aerogels

Graphite powders GH GB GE
Average graphite particle size (pm) 30+ 1 13+4 8+1
Sample ID of synthesized graphene GOH GOB GOE
oxides
Sample ID of synthesized graphene GAH GAB GAE
aerogels
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Figure 1 SEM of graphite powders: a) GB, b) GE, c¢) GH
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Figure 2 FTIR of Graphene Oxides
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Table 2 Comparison of CO, adsorption in adsorbents

Ref Adsorption capacity (mmol/g) Adsorbent

[22] 0.99 Graphene aerogel/ZIF-8

[23] 0.257 Chitosan grafted graphene aerogel

[24] 0.77 3D graphene

[9] 8.6 3D nitrogen and boron co-doped graphene

[10] 2.27 Amine-modified graphene aerogel

[25] 0.523 Amine-modified silica aerogel
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