Accepted Manuscript o

CHEMICAL

Pd-nanoparticle decorated azobenzene based colloidal porous organic polymer ENGINEERING
for visible and natural sunlight induced Mott-Schottky junction mediated in- JOURNAL .
stantaneous Suzuki coupling T 0o

Jeet Chakraborty, Ipsita Nath, Francis Verpoort

PII: S1385-8947(18)31742-X

DOI: https://doi.org/10.1016/j.cej.2018.09.037
Reference: CEJ 19876

To appear in: Chemical Engineering Journal
Received Date: 11 April 2018

Revised Date: 3 September 2018

Accepted Date: 6 September 2018

Please cite this article as: J. Chakraborty, I. Nath, F. Verpoort, Pd-nanoparticle decorated azobenzene based colloidal
porous organic polymer for visible and natural sunlight induced Mott-Schottky junction mediated instantaneous
Suzuki coupling, Chemical Engineering Journal (2018), doi: https://doi.org/10.1016/j.cej.2018.09.037

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.cej.2018.09.037
https://doi.org/10.1016/j.cej.2018.09.037

Pd-nanoparticle decorated azobenzene based colloidal porous organic polymer for
visible and natural sunlight induced Mott-Schottky junction mediated instantaneous

Suzuki coupling

Jeet Chakraborty,™ Ipsita Nath,™ and Francis Verpoort ®*

% Laboratory of Organometallics, Catalysis and Ordered Materials, State Key Laboratory of
Advanced Technology for Materials Synthesis and Processing, Center for Chemical and Material
Engineering, Wuhan University of Technology, Wuhan 430070, China.

E-mail: francis.verpoort@ghent.ac.kr; Fax: +86 2787879468; Tel: +86 18701743583

®. National Research Tomsk Polytechnic University, Lenin Avenue 30, Tomsk 634050, Russia.

¢ Ghent University Global Campus, 119 Songdomunhwa-Ro, Yeonsu-Gu, Songdo, Incheon 406-840,
South Korea.
" Jeet Chakraborty and Ipsita Nath both authors have contributed equally to this work.

* Corresponding author

Abstract

We herein report the direct harnessing of visible-to-near-IR light energy by a novel azobenzene-based
colloidal porous organic polymer amenable to a post-synthetic loading of metallic Pd nanocrystals for
photocatalytic Suzuki and Suzuki-type couplings using in-built Mott-Schottky heterojunction. Upon
photo-illumination, the desired products were obtained in a quantitative manner with the highest ever
TOF reported till date. Identical catalytic activities were maintained under natural solar irradiance, for
bulk-scale reaction and over ten successive recycling of the catalyst. Detailed mechanistic
investigations were performed to understand the role of each variable and reactive species involved in
the course of the reaction. Inspired by the fast reactivity, a prototypal reaction was pursued in a
custom-designed pressure controlled continuous flow setup that instantaneously gave the required

product in a quantitative manner.
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