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Abstract
With the steep rise in carbon dioxide levels in the
environment, direct capture of CO2 in a cost-
effective manner has become a matter of great
concern. Here we report the design and syntheses
of pillared Metal-Organic Materials (MOMs)
based upon the SIFSIX-3-M platform and
investigate the same for the direct capture of CO2.
Our goal is to find the balance between
thermodynamics and kinetics related to CO2

capture, so as to enhance the sorption performance
of these materials.

Unprecedented levels of porosity and our ability to
combine this feature with a range of other
properties has made the study of Metal-Organic
Materials (MOMs)1 of great interest. Recently,
Zaworotko and co-workers2 have reported a
platform of MOMs (SIFSIX-L-M) based on
transition metals (M2+), the use of an inorganic
pillar SiF6

2- (SIFSIX), and linear dipyridyl ligands
(L) and showed how crystal engineering can be
used to control the selectivity of the framework for
CO2 over the uptake of other gases such as
nitrogen. Eddaoudi and co-workers synthesized a
copper analogue, SIFSIX-3-Cu,3 and showed how
an isoreticular chemistry approach can be used to
make materials with enhanced adsorption kinetics
and increased uptake of CO2.

Figure 1: SIFISX-3-Zn
2
, a prototypal example of

SIFSIX-L-M.

In this presentation we report the synthesis and
characterization of new analogues of SIFSIX-3-M.
Classified as having pcu (primitive cubic)
topology, these structures are pillared square grids

consisting of 2D square grids based on metal nodes
linked via the organic ligands (L) and pillared by
the SiF6

2- (SIFSIX) anions along the c-axis so as to
form an overall 3D structure. The primary goal of
this research project is to investigate the variants of
SIFSIX-L-M and to design a material with
optimum pore-size and pore-chemistry to strike the
perfect balance between the thermodynamics and
kinetics of physisorption so as to enhance the
uptake and selectivity of carbon dioxide over other
competing gases in important separations
processes.
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