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INTRODUCTION AND MOTIVATION | |
Since CO, is a cheap, abundant and renewable carbon CO, Capture

source, the utilization of CO, is an ideal solution!

Excessive release of CO,, a greenhouse gas, to
~ the atmosphere

CO, capture and storage (CCS) in underground
reservoirs is method employed currently.

‘llll" However, this contributes to the waste of
abundant feedstock for valuable products.

=1 Catastrophic environmental consequences such , . ,
= Capture of CO, is not efficient and sustainable enough

as a standalone strategy.

@ﬂ: as the increase in average global temperature

CO, Conversion

De(c arbonization and climate neutrality by
2050 are extremely important!

Cycloaddition of CO, with epoxides to synthesize
cyclic carbonates

Solutions for this worldwide problem has o 2 catalyst OJ(
/ become a current Subject of modern research The CO2 molecule is thermodynamically and kinetically relatively \\C-_-_-__-o + /A m )\/O
stable, which is the main obstacle to utilization. R R
The search for an active catalyst, with the ability to Industrial Applications of Cyclic Carbonates |
simultaneously capture and convert CO,, is still a challenge. . 1. . . Sitondceee g
Electrolytes in Lithium-ion Batteries Selsgell

® Synthesis of fine chemicals, pharmaceuticals, and other

organic compounds

Metal-Organic Frameworks

Defect Engineering

v Highly porous and ordered networks

GOAL OF THE PROJECT

v’ Great mechanical and chemical stability defects in a "perfect” crystalline
v G t tential in het structure
C;teaal Ei(s) chtlalin heterogenous Design of MOF-based materials with dual
Y defects can act as active sites function: CO, capture and conversion
. . . into useful products, under ambient
0 INCrease In catalytlc performance .
| conditions (temperature and pressure)
metal

centers organic linkers
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of MOE formation and respective methods, determined by BET analysis.

Different synthetic methods alterations Conventiona Microwave o SBAT6
Preparation of DeMOFs-based S5 | S | o e | o2 | S50 | e | e active catalyst MNPsin - amine modified
cata |ysts UiO-66-Br 1313 | M09 204 | 006| 8910| e641| 2269| 062 CO, COﬂ.Ve rsein ?ilicas ?Om bined.
~ UiO-66-NH,-Br (75/25) 6582 570.5 877 027 9475 743.4 2041 | 057 Sup.ported in MOFs of with active Catalytlc
. UiO-66-NH,-Br (50/50) 5643 | 3034 | 2609 o7 | o4ss| 7783 | 1698 | 050 high CO, capture DeMOFs
4 ) 7808 | 4556 | 3252 098 | 9985| 7971| 2014| o056 Capac |ty
Conventional Microwave UiO-66-NH, 8357 | 7335 | 1021 036 | 10791| 7988| 2803| o074
: : Uio-66 10415 | 9159 | 1255 | 046 | 12764 | 9480 | 3284 o082 - . .
(convection oven)  {microwave oven) Study and optimization of catalytic
120 °C for 24h 120 °C for 1h perfOrma nce

-

Study the effect of several parameters: =

Current work

reduction of time and cost for synthesis - Amount and nature of catalyst
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