
1 

 

Electronic Supplementary Information 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2014



2 

 

 

 

Mn oxide/nanodiamond composite: A new water-

oxidizing catalyst for water oxidation 

 

 

Mohammad Mahdi Najafpour
a,b*

, Mahnaz Abasi
a
, Tatsuya Tomo

c,d
, and Suleyman I.  

 

Allakhverdiev
e,f

 

 

 

 
a
Department of Chemistry, Institute for Advanced Studies in Basic Sciences (IASBS), 

Zanjan, 45137-66731, Iran  
b
Center of Climate Change and Global Warming, Institute for    Advanced Studies in 

Basic Sciences (IASBS), Zanjan, 45137-66731, Iran 
c
Department of Biology, Faculty of Science, Tokyo University of Science, Kagurazaka 1-

3, Shinjuku-ku, Tokyo 162-8601, Japan 
d
PRESTO, Japan Science and Technology Agency (JST), 4-1-8 Honcho Kawaguchi, 

Saitama 332-0012, Japan 
e
Controlled Photobiosynthesis Laboratory, Institute of Plant Physiology, Russian  

Academy of Sciences, Botanicheskaya Street 35, Moscow 127276, Russia 
f
Institute of Basic Biological Problems, Russian Academy of Sciences, Pushchino, 

Moscow Region 142290, Russia 

*Corresponding author; Phone: (+98) 241 415 3201; E-mail: mmnajafpour@iasbs.ac.ir 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:mmnajafpour@iasbs.ac.ir


3 

 

Contents 

 

 

 Set up for water oxidation............................................................................................... 4 

FTIR Spectra ................................................................................................................5-7 

TEM images ............................................................................................................... 8-23 

SEM Images ............................................................................................................. 24-35 

XRD Patterns………………………………………………………………………....37-39 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Scheme S1 Set up for water-oxidation experiments. 
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Fig. S1 FTIR spectra of nanodiamond (a), 1 (b) and 2 (c). 
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Fig. S2 TEM images from 1 (a-d), 2 (e-h), 3 (i-l) amd 4 (m-p). 
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Fig. S3 SEM images of 1 (a-c), 2 (d-f), 3 (g-i) and 4 (j-l). 
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Fig. S4 XRD patterns from 2. Black and magenta arrows show ND and layered Mn 

oxides phases. 
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Fig. S5 XRD patterns from 3. 
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Fig. S6 XRD patterns from 4. Black and magenta arrows show ND and layered Mn 

oxides phases. 

 


