
Accepted Manuscript

Title: SINGLE STEP RADIOLYTIC SYNTHESIS OF
IRIDIUM NANOPARTICLES ONTO GRAPHENE OXIDE

Author: J.V. Rojas M.C Molina Higgins M. Toro Gonzalez
C.E. Castano

PII: S0169-4332(15)02305-3
DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2015.09.190
Reference: APSUSC 31404

To appear in: APSUSC

Received date: 25-8-2015
Revised date: 21-9-2015
Accepted date: 22-9-2015

Please cite this article as: <doi>http://dx.doi.org/10.1016/j.apsusc.2015.09.190</doi>

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.

http://dx.doi.org/doi:10.1016/j.apsusc.2015.09.190
http://dx.doi.org/10.1016/j.apsusc.2015.09.190</doi>


Page 1 of 18

Acc
ep

te
d 

M
an

us
cr

ip
t

1 

 

SINGLE STEP RADIOLYTIC SYNTHESIS OF IRIDIUM NANOPARTICLES ONTO 

GRAPHENE OXIDE  

 

J. V. Rojas a*, M.C Molina Higgins a, M. Toro Gonzalez a, C. E. Castano b 

 

a Mechanical and Nuclear Engineering, Virginia Commonwealth University, 401 West Main 

Street, Richmond, Virginia 23284-3067301 

b Nanomaterials Core Characterization Facility, Chemical and Life Science Engineering 

Department, Virginia Commonwealth University, 401 West Main Street, Richmond, Virginia  
 

a* Corresponding author, Phone: +1 (804) 8284267. E 

jvrojas@vcu.edu 

 

Abstract 

In this work a new approach to synthesize iridium nanoparticles on reduced graphene oxide is 

presented. The nanoparticles were directly deposited and grown on the surface of the carbon-

based support using a single step reduction method through gamma irradiation. In this process, 

an aqueous isopropanol solution containing the iridium precursor, graphene oxide, and sodium 

dodecyl sulfate was initially prepared and sonicated thoroughly to obtain a homogeneous 

dispersion. The samples were irradiated with gamma rays with energies of 1.17 and 1.33 MeV 

emitted from the spontaneous decay of the 60Co irradiator. The interaction of gamma rays with 

water in the presence of isopropanol generates highly reducing species homogeneously 

distributed in the solution that can reduce the Ir precursor down to a zero valence state. An 

absorbed dose of 60 kGy was used, which according to the yield of reducing species is sufficient 

to reduce the total amount of precursor present in the solution. This novel approach leads to the 

formation of 2.3 ± 0.5 nm Ir nanoparticles distributed along the surface of the support. The 

oxygenated functionalities of graphene oxide served as nucleation sites for the formation of Ir 

nuclei and their subsequent growth. XPS results revealed that the interaction of Ir with the 

support occurs through Ir-O bonds.  
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