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Abstract

Demand for functionalized adsorbent that contains not only high surface area but also
selectivity and recyclability has been increased for several decades. Especially, growing
environmental problems such as water pollution by heavy metal ions and global warming due
to carbon dioxide concentration introduced various application possibilities of functionalized
adsorbents for pollutant treatment. Since both carbon dioxide and heavy metal ions are non-
degradable and stable compounds, those are difficult to be removed from polluted sites.
Therefore, adsorption mechanism considered as a promise solution for removing those
pollutants. Conventional technologies for both heavy metal ions and CO- treatment systems
have encountered a number of limitations. In case of CO; treatment system,
monoethanolamine (MEA) has been used for more than 60 years because of their low-cost
with rapid reaction, however, insufficient CO, loading capacity and easy degradation of
materials are still remained as a barrier [1]. Also, in the case of heavy metal ions treatment,
activated carbon (AC) is commonly used for treatment due to its high porosity and low-cost, it
has no functionality to wuptake targeted pollutant selectively from heterogeneous
circumstance. Besides, both MEA and AC regeneration process consumes considerable
amount of energy, hence, used materials tend to be incinerated or thrown out rather than
regenerated. Likewise, fulfilling only some conditions and ignoring others will lower the whole
process efficiency during the treatment. Recently, porous polymers with various
functionalities are suggested as a replacement of conventional methods to overcome several
constrains. In this study, we designed functionalized covalent organic polymers (COPs) and
synthesized it by bottom up methods to generate specific functionalities. By introducing
functionalities into COPs we could enhance selectivity of adsorbent towards treatment target
substances with sufficient surface area and porosity of adsorbent [2,3]. Surface area and
porosity of functionalized COPs are analysed by Brunauer-Emmett-Teller (BET) surface area
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method and scanning electron microscope (SEM) and functionalities are confirmed by
elemental analysis (EA), Fourier transform infrared (IR), and Thermo-gravimetric analysis
(TGA). CO, capacity, selectivity, isosteric heat of CO, adsorption was measured\ and
calculated by BET, Idea Adsorbed Solution Theory (IAST) equation and Van't Hoff equation.
Lastly, heavy metal removal amount, isotherm, and kinetic were measured by Inductive
coupled plasma mass spectrometry (ICP-MS) and Atomic adsorption spectroscopy (AAS).
Here, we present functionalized COPs, one for CO; adsorption that achieved sufficient CO-
capacity with 61 of CO.—N, selectivity owing to a nitrogen-rich structure and other for heavy
metal ion treatment which carried sulfur functionality and achieved high selectivity towards
heavy metals ions. All COPs showed thermal stability and low heat of adsorption which
facilitating easy regeneration.

Keywords: Covalent organic polymer, Functionalized adsorbent, Carbon dioxide capture,
Heavy metal ions, Environment
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Abstract

Carbon dioxide is an important factor related to greenhouse gases and has a significant
contribution to global warming. Therefore the importance of researching, optimizing and
developing the concept of CO2 capture from flue has increased. To date, it exist three main
approaches to capture CO2 generated from a primary fossil fuel (coal, natural gas or oil),
biomass, or mixture of these fuels, and these are as follows; post-combustion, pre-
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The demand for functionalized adsorbent that contains not only high surface area but also selectivity and recyclability has increased for several decades. Especially, growing
environmental problems such as water pollution and global warming introduced various application possibilities of functionalized adsorbents for pollutant treatment. Our targst
contaminants are CQ, and heavy metal ions and they are non-degradable, stable compounds. Hence, adserption mechanism is considered as a promising selution for removing
those pollutants. In this study, we developed several kinds of Covalent Organic Polymers (COPs) and applied them as a functionalized adsorbent for pollutant treatment systems.

1. Covalent Organic Polymers (COPs)
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