
Accepted Manuscript

Biosynthesis, characterization and catalytic activity of the Pd/bentonite
nanocomposite for base- and ligand-free oxidative hydroxylation of phenylboronic
acid and reduction of chromium (VI) and nitro compounds

Mahmoud Nasrollahzadeh, S. Mohammad Sajadi, Mehdi Maham, Iraj Kohsari

PII: S1387-1811(18)30304-4

DOI: 10.1016/j.micromeso.2018.05.045

Reference: MICMAT 8947

To appear in: Microporous and Mesoporous Materials

Received Date: 25 March 2018

Revised Date: 29 April 2018

Accepted Date: 28 May 2018

Please cite this article as: M. Nasrollahzadeh, S.M. Sajadi, M. Maham, I. Kohsari, Biosynthesis,
characterization and catalytic activity of the Pd/bentonite nanocomposite for base- and ligand-free
oxidative hydroxylation of phenylboronic acid and reduction of chromium (VI) and nitro compounds,
Microporous and Mesoporous Materials (2018), doi: 10.1016/j.micromeso.2018.05.045.

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.micromeso.2018.05.045


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 

1 

 

Biosynthesis, characterization and catalytic activity of the Pd/bentonite 

nanocomposite for base- and ligand-free oxidative hydroxylation of 

phenylboronic acid and reduction of Chromium (VI) and nitro compounds 

Mahmoud Nasrollahzadeh,a,* S. Mohammad Sajadi,b Mehdi Mahamc and Iraj Kohsarid 

aDepartment of Chemistry, Faculty of Science, University of Qom, Qom 37185-359, Iran 

bDepartment of Petroleum Geoscience, Faculty of Science, Soran University, PO Box 624, Soran, Kurdistan Regional Government, Iraq 

cDepartment of Chemistry, Aliabad Katoul Branch, Islamic Azad University, Aliabad Katoul, Iran 

dFaculty of Chemistry and Chemical Engineering, Malek Ashtar University of Technology, Tehran, Iran 

 

Abstract 

In this study, an eco-friendly method was developed to synthesize Pd/bentonite nanocomposite using Gardenia 

taitensis leaf extract and bentonite as a natural support. The suggested method has the benefits of simple work 

up, high yields and elimination of toxic chemicals. The biosynthesized nanocomposite was characterized by FT-

IR, TEM, FESEM, EDS, and XRD. The stability studies showed that the biosynthesized Pd nanoparticles (NPs) 

have a good durability even for more than 2 weeks. The catalytic activity of the prepared nanocatalyst was 

evaluated in the ligand-free hydroxylation of phenylboronic acid to phenol and reduction of the chromium (VI) 

(Cr(VI)) and nitro compounds such as 4-nitrophenol (4-NP) and 2,4-dinitrophenylhydrazine (2,4-DNPH). The 

as-prepared catalyst was reused at least 5 times without remarkable loss in its catalytic activity.  
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1. Introduction 

Nitroaromatic compounds are one of the most common industrial contaminants that are non-biodegradable and 

highly toxic [1]. Elimination of nitro groups through reduction of nitroaromatic compounds leads to reduced 

toxicity and enhanced biodegradation of these pollutants [2, 3]. Furthermore, aromatic amines obtained by 

reducing nitroaromatic compounds can be used as intermediate materials for manufacturing, pharmaceutical and 

industrial compounds [4].  
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