
This is an Accepted Manuscript, which has been through the 
Royal Society of Chemistry peer review process and has been 
accepted for publication.

Accepted Manuscripts are published online shortly after 
acceptance, before technical editing, formatting and proof reading. 
Using this free service, authors can make their results available 
to the community, in citable form, before we publish the edited 
article. We will replace this Accepted Manuscript with the edited 
and formatted Advance Article as soon as it is available.

You can find more information about Accepted Manuscripts in the 
Information for Authors.

Please note that technical editing may introduce minor changes 
to the text and/or graphics, which may alter content. The journal’s 
standard Terms & Conditions and the Ethical guidelines still 
apply. In no event shall the Royal Society of Chemistry be held 
responsible for any errors or omissions in this Accepted Manuscript 
or any consequences arising from the use of any information it 
contains. 

Accepted Manuscript

Analytical
 Methods

www.rsc.org/methods

http://www.rsc.org/Publishing/Journals/guidelines/AuthorGuidelines/JournalPolicy/accepted_manuscripts.asp
http://www.rsc.org/help/termsconditions.asp
http://www.rsc.org/publishing/journals/guidelines/


 

Comment on “Simple fluorescence-based detection of Cr(III) and Cr(VI) 

using unmodified gold nanoparticles” by M. Elavarasi, S. A. Alex, N. 

Chandrasekaran and A. Mukherjee, Anal. Methods, 2014, 6, 9554 

 

M.Reza Hormozi-Nezhad
1,2*

, J. Mohammadi
1
, A. Bigdeli

1 

1) Department of Chemistry, Sharif University of Technology, Tehran 11155-9516, Iran 

2) Institute for Nanoscience and Nanotechnology, Sharif University of Technology, Tehran, Iran 

 

 

 

 

 

 

 

 

 

 

 

*Corresponding author: 

Address: Department of Chemistry, Sharif University of Technology, Tehran 11155-9516, Iran  

Tel.: +98 2166165337; Fax: +98 2166029165 

E-mail address:  hormozi@sharif.edu 

(M.RezaHormozi-Nezhad) 

 

 

 

Page 1 of 3 Analytical Methods

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

A
na

ly
tic

al
M

et
ho

ds
A

cc
ep

te
d

M
an

us
cr

ip
t



Recently,
1 
Mukherjee et al. presented a fluorescence-based method for the 

determination of both Cr(III) and Cr(VI) in aqueous samples using 31.2 nm sized 

citrate coated gold nanoparticles (AuNPs) that were synthesized based on Frens or 

Turkevich method.
2 
They claimed that the complexation of AuNPs by Cr(III) leads 

to the quenching of the fluorescence intensity of AuNPs, which is directly 

proportional to the concentration of Cr(III). 

Gold nanoparticles exhibit a high order of magnitude extinction coefficients (~ 3 × 

10
11
 mol L

-1
 cm

-1
) when the incident photon frequency is in resonance with the 

collective excitation of the conduction electrons. This phenomena is known as 

surface plasmon resonance (SPR) and depends on the size, shape, and inter-particle 

spacing of gold nanoparticle as well as its own dielectric properties and those of its 

local environment.
3,4 

When the size of AuNPs is reduced to around 2 nm or less, 

the continuous  band structure of AuNPs breaks into discrete energy states,
5
 similar 

to the energy levels of molecules. These molecular quantum clusters of AuNPs do 

not show plasmonic properties anymore, but exhibit strong luminescence 

emission.
5
Since the particle size of the AuNPs synthesized in is around 31 nm, it 

seems that the major problem of the work done by Mukherjee et al.
1 
is: “The 

Rayleigh scattering peak of Au NPs that appeared around 580 nm was introduced 

as the fluorescence peak of Au NPs”, which is a clear mistake. In addition, the 

authors could also confirm the presence of this Rayleigh scattering peak by 

reporting different excitation wavelengths in their work (which was not reported). 

As Mukherjee and coworkers believed, multiply charged aggregants such as        

Cr (III) ions can act as cross-linking agents that bind nanoparticles into dense 

aggregates. 
6
 So, by increasing Cr(III) concentration, unstable aggregated AuNPs 

will precipitate, leading to a decrease in the intensity of their corresponding 

Rayleigh scattering peak. 
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