du/t
A/AY/YY :

IO Y1 X ATy .
uwhais Giogy
679191930 slasp)ll
oLy g (rienayl pgle 3
2ndConference on

Applications of
Naotechnology

In Sciences,

L;b" T le@ S GT < \,:7 Engineering and’

Medicine
(NTC2011)

f\ﬁ?\)fﬁﬂw\g
101326 o Jlir Al & Wy (oo 31 &y s WS

" ANOVEL CATALYST FOR PHOTOSYNTHESIS OF GOLD
NANOPARTICLES"

SR 8 LS s g K1) cgr Gl s @
Sl ol 4y dy é.wf}ww @l f}b)b GJ}I}&}»\J

o 93T 1y (Jllir 09531555 ol 30

(o el 3131 DTN -
PrTEr
S eyt Al s
2 SN el
S s ke sl
WWS-RIF: 2y s

~O\\-AFSAVAY: ,-SAL' G

Websire:
wiew. NTC201Lir

E-maif;
Info@ NTC201Lir



NTC20110175 $

gnd Conferences on Applications of Nanotechnology in Sciences, Engineering and Medicine
(NTCz2o011)

16-17 May 2011 Mashhad - Iran

Islamic Azad University
Mashhad Branch

A NOVEL CATALYST FOR PHOTOSYNTHESIS OF GOLD
NANOPARTICLES

A. Avati®*, A. Ahmadpour®, F. F. Bamoharram®, M, M. Heravi‘, H. Rashidi®, B. Tanhaei®
“Department of Chemical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran
* Department of Chemistry, Mashhad Branch , Islamic Azad University, Mashhad, Iran
“Department of Chemistry, School of Sciences, Azzahra University, Vanak, Tehran, Iran

* Corresponding Author's E-mail:Avati_a_ali@yahoo.com

ABSTRACT

Preyssler acid, H;,[NaPsW3,01,0], as a green reducing agent and stabilizer, was used for the synthesis of gold
nanoparticles by photolysis of Au(III)/Preyssler acid/propan-2-ol solution. Preyssler acid plays both the role of
transferring electrons from propan-2-ol to Au(Ill) and also stabilizing the nanoparticles. Gold nanoparticles (Au
NPs) were characterized by ultraviolet—visible (UV-Vis) spectroscopy, transmission electron microscopy (TEM) and
particle size distribution (PSD). Synthesized Au NPs had uniform hexagonal morphology and their size was about

17 nm.
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INTRODUCTION

Polyoxometalates (POMs) are a class of molecularly
define organic metal-oxide clusters, posses intriguing
structure and diverse properties [1]. Their properties
encourage researchers to use them in the synthesis of
metal nanoparticles using simple, efficient and
ambient temperature methods [2]. A wide range of
applications have been reported for metal
nanoparticles. Among them, gold nanoparticle have
variety applications in catalysis, electronics, sensors,
medicine, etc [3].

Although, the Keggin and mixed-valance types of
POMs have been used in the synthesis of Au
nanoparticles [4], the role of Preyssler structure has
been largely overlooked. Preyssler acid is unique,
because of many advantages, including strong
Bronsted acidity, high hydrolytic stability (pH = 0—
12), high thermal stability, corrosiveness, safety, and
greenness [5]. In the recent years, a series of catalytic
reactions using Preyssler have been studied in our
group [6].

In the present work, we have used Preyssler acid to
synthesis gold nanoparticles via a simple
photoreduction technique. To best of our knowledge,
the synthesis of nanoparticles has not been
investigated using this catalyst.

EXPERIMENTAL

MATERIALS AND PROCEDURE

HAuCl,.3H,;O and propan-2-ol (analytical grade) were
obtained from Merck Company and used as received.
Hjs[NaPsW3,0;14] was prepared according to our
earlier works [7].

In a typical experiment, an aqueous solution of
Preyssler acid, H;;[NaPsW3,0,,0], HAuCl, (10° M)
and propan-2-ol were placed into a spectrophotometer
cell and deaerated with N, gas. Then, the mixture was

irradiated by UV light for 45 minutes under
continuous stirring. The color of the solution changed
from colorless to pink, indicating the formation of Au
nanoparticles [4]. The nanoparticles were separated by
a high speed centrifuge, and washed twice with water.

RESULTS AND DISCUSSION

The applied method was a one pot synthesis technique
for Au NPs preparation, which is simple and efficient
in ambient temperature and takes place within a short
time. Using Preyssler acid, H;4[NaPsW;,0;,0], as a
reducing agent and stabilizer, the synthesis of gold
NPs by photolysis of solution of Au(IIT)/Preyssler
acid/propan-2-ol was carried out. Preyssler acid plays
the role of transferring electrons from propan-2-ol to
Au(IlII) and also stabilizing the nanoparticles. To help
and speed the reaction of preyssler acid with Au(III),
Propan-2-ol was used as sacrificial reagent.

Figure 1 shows UV-Vis absorption spectra of solution
before and after photoreaction synthesis of gold NPs.
Before irradiation, there is not any distinct absorption
band in the wavelength range of 400-800 nm in the
spectrum. But, as shown in Figure 1(b), after UV light
irradiation for 30 min, the UV-Vis spectrum shows an
SPR band of gold NPs at 530 nm. Also, changing the
color of solution from colorless to pink is an
indication of gold NPs formation
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Figure.1 UV-Vis spectra of Au NPs solutions (a) before
Irradiation (b) afler irradiation for 45 min.
The gold nanoparticles obtained were characterized by
TEM. The representative TEM images are shown in
Figure 2. The shapes of the gold nanoparticles
obtained are nearly uniform hexagonal structures. The
particle size distribution of the synthesized Au
nanoparticles was quantitatively displayed in a
histogram shown in Figure 3. As seen, the particle size
distribution indicated that size of the synthesized Au
nanoparticles varied from about 13 nm to 43 nm, but
most of them are about 17 nm.

Figure.2 TEM images of synthesized Au NPs after 45
min irradiation.
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Figure.3 Particle size distribution of Au NPs after 45 min
irradiation.

Usually in the synthesis process of nanoparticles, there
is a tendency of agglomeration via coulomb or van der
Waal forces. Preyssler acid is an excellent stabilizer to
prevent agglomeration. Also, Preyssler is easily kept
out after the reaction and will not contaminate the
nano gold particles.

CONCLUSION

In this investigation, the synthesis of gold NPs was
carried out using an inexpensive and easily prepared
Preyssler as a green and solid superacid, by photolysis
of a deaerated solution of Au (III)/Preyssler
acid/propan-2-ol. :
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