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Covalent organic frameworks (COF) are the class of compounds that impulses the boundaries of organic/polymer
chemistry and materials science to achieve the exceptional control of predesigned long-range ordered structures.
The present work deals with one-pot reaction of pyridine-2,6-diamine and terephthalaldehyde in pyrex tube at
slightly elevated temperature and resulted in the formation of PDT/COF. The obtained PDT/COF was then
functionalized using cobalt (Co@PDT/COF). The formation of COF and metal incorporation is confirmed by
Fourier transform Infrared spectroscopy (FTIR). The simulated AB staggered stacking model for both PDT/COF
and Co@PDT/COF correlate well with the observed PXRD pattern than AA eclipsed stacking. The theoretical
findings using materials studio software showed increase in the porosity and interlayer spacing after the addition
of Co to PDT/COF. The superior photocatalytic CO2 reduction activity is observed in Co@PDT/COF compared to
PDT/COF. Co@PDT/COF was able to produce 13, 24 and 45 pmol g’lh’1 of Hy, CH4 and CO, respectively. The
obtained experimental optical properties were correlated well with Density functional theory (DFT) studies.
Based on the characterization results, mechanism of photocatalysis has been discussed. Good stability and ef-
ficiency towards photocatalytic reduction CO3 in presence of the Co@PDT/COF shows its suitability for further
research on pyridine based COFs for different applications.

1. Introduction

Massive use of fossil fuel by human beings and social development
has led to global environmental problems and energy crisis. As a result of
global industrialization and urbanization, there has been an ongoing
increase in the demand for energy sources [1,2]. Reducing environ-
mental pollution and simultaneously producing value added fuels
offered a glimmer of hope for maintaining the ecological balance [3,4].
Photosynthesis in plants utilizes solar energy for transforming carbon
dioxide and water through enzyme catalysis in to carbohydrates and
oxygen. This natural phenomena encouraged the researchers worldwide
to convert CO, in to useful carbonaceous products through artificial
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photosynthesis [5,6]. Light driven CO5 reduction in presence of catalyst
is having plenty of advantages since it utilizes renewable energy, pro-
duction of alternate energy sources and thereby reduces the global
warming [7]. So, designing the photocatalyst that is stable, selective and
can efficiently reduce the COs is on high demand.

A series of novel porous, carbonaceous materials like hydrogen-
bonded organic frameworks (HOFs), metal-organic frameworks
(MOFs) and covalent organic frameworks (COFs) have been used for
photochemical applications [8-11]. In spite of many advantages of all
these organic frameworks, MOFs and HOFS exhibit some drawbacks like
low conductivity, stability, density and low porosity hinders their
practical applications [12,13]. COFs are the crystalline, predesigned
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