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Introduction

In recent decades, the excessive consumption of
fossil fuels has raised serious concerns about the
increased production of greenhouse gases, resulting
in air pollution and climate change [1]. As a potential
solution, hydrogen has garnered significant attention
as a clean energy carrier, particularly when coupled
with carbon capture technologies to mitigate CO,
emissions from combustion processes [2-6]. Among
various carbon capture methods, post-combustion
CO, capture is considered more favorable compared to
other approaches due to its compatibility with existing
industrial infrastructure. Moreover, porous organic
polymers (POPs) are a class of multidimensional porous
network materials constructed through strong covalent
bonds between different organic building blocks with
various geometries and structures. Recently, POPs
have emerged as a rapidly growing area of research
for CO, capture. POPs can generally be classified into
two categories: amorphous and crystalline. Various
studies have investigated CO, adsorption using these
frameworks, showing promising results. Compared to
their crystalline counterparts, amorphous POPs benefit
from simpler synthesis procedures, making them more
suitable for industrial applications [6-10].

Materials and Methods
Melamine (252 mg), dimethyl sulfoxide (DMSO, 15
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mg), triethylamine (15 mL), terephthaloyl chloride (609
mg), and methanol (60 mg) were all purchased from
Merck (Germany). The instruments used for structural
characterization of the synthesized adsorbents included
a scanning electron microscope (SEM, PHILIPS
XL 30), a nitrogen adsorption—desorption analyzer
(Belsorp-mini II), and a Fourier transform infrared
spectrometer (FTIR, Tensor 27, Bruker, Germany).
Moreover, to synthesize AM-POP, 15 mL of DMSO
was poured into a round-bottom flask, followed by
the addition of 0.5 mL triethylamine. Then, 252 mg of
melamine and finally 609 mg of terephthaloyl chloride
were added sequentially. The reaction was carried out
under the specified conditions.

Results and Discussion

Nitrogen adsorption—desorption analysis was carried
out on the synthesized POP. The average pore diameter
was found to be 15 nm, and the specific surface area
of the adsorbent was measured to be 339 m?/g. Figure
1 shows the CO, adsorption isotherm, representing the
amount of gas adsorbed (in mmol/g) as a function of
pressure for the synthesized POP. The measurements
were conducted at a CO, pressure range of 0 to 16 bar
and at a temperature of 298 K. The adsorption data
were recorded after an equilibration time of 5 minutes.
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Fig. 1 Adsorption isotherm of CO, on AM-POP at 298 K and
up to 16 bar.

Conclusions

In this study, an amorphous porous organic polymer
(AM-POP) was successfully synthesized and
evaluated for CO, capture applications. Based on the
results, the synthesized porous structure is categorized
as a mesoporous material and is suitable for CO,
capture. Initially, an amorphous POP was synthesized,
and after structural characterization using various
analytical techniques, its CO, adsorption capacity
was evaluated using the volumetric method at 16 bar
and room temperature. The synthesized POP falls
into the amorphous category and benefits from a
simpler synthesis process compared to its crystalline
counterparts, making it a more practical option for
industrial applications. The average pore size was
measured to be 15 nm, with a specific surface area of
339 m?*g. The synthesized particles had sizes in the
range of 14 to 18 nm. Ultimately, the maximum CO,
adsorption capacity was found to be 2.3 mmol per
gram of adsorbent.

Nomenclatures

AM-POP: Amorphous porous organic polymer
POPs: Porous organic polymers

SEM: Scanning electron microscope
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