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Abstract—Rhodamine B (RB) is a toxic dye used extensively in 

textile industry, which must be remediated before its drainage to 
environment. In the present study, supported gold nanoparticles on 
commercially available titania and zincite were successfully prepared 
and then their activity on the photodegradation of RB under UV A 
light irradiation were evaluated. The synthesized photocatalysts were 
characterized by ICP, BET, XRD, and TEM. Kinetic results showed 
that Au/TiO2 was an inferior photocatalyst to Au/ZnO. This 
observation could be attributed to the strong reflection of UV 
irradiation by gold nanoparticles over TiO2 support. 
 

Keywords—Supported AuNPs, Semiconductor photocatalyst, 
Photodegradation, Rhodamine B. 

I. INTRODUCTION 

ECURING suitable water for drinking and irrigation 
purposes is an important issue in the whole global. Water 

purification and recycling, in addition, is a preventing 
measurement of environment contamination and a saving tool 
of water in arid places. Industries contribute significantly to 
environment pollution by various ways such as wastewater 
effluent [1], [2]. Textile industries, for instance, contaminate 
water by draining aqueous dye pollutant solutions [3]. 
Adsorption is a good treatment technique for the abatement of 
dye wastewater stream [4]. However, this technique generates 
waste solid, which requires further purification of the 
adsorbent materials and treatment of the separated pollutant. 
Therefore, such procedure increases the cost of water 
purification, but it would avoid us the landfill with solid 
wastes. Furthermore, depending on the nature of the adsorbent 
material, regeneration process may produce the adsorbent with 
its same original activity or less. The adsorbent may lose its 
activity after a certain number of recycling. Thus, with all 
these drawbacks of adsorption technique, advanced 
heterogeneous photocatalytic oxidation of dye pollutants 
emerges as an effective, economic alternative technique 
because of the complete destruction of the dye pollutant by the 
generated active oxygen-containing species under the 
illumination of UV-visible light to much less harmful products 
and of the easiness of photocatalyst separation and 
recyclability [5]. 
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Semiconductors have been widely used as photocatalysts in 
advanced photocatalytic oxidation technique. Depending on 
the band gap energy (Eg) of the semiconductor photocatalyst, 
either UV or Visible irradiation can be used for excitation and 
generation of exciton (electron-hole pair), needed for redox 
decomposition of pullotant. Titania, TiO2, and zincite, ZnO, 
have wide Eg of ~3.2 eV [6], making them appropriate 
absorbents of long wave ultraviolet light (UV A, 3.1-3.94 eV) 
[7]. However, their Eg is tunable by doping them with other 
semiconductor or metal nanoparticles. The doping process 
enhances their photocatalytic performance through charge 
separation and minimization or elimination of electron-hole 
recombination [8]. Metal nanoparticles such as gold act as 
electron drainage or electron donating whether the excitation 
is made by UV or visible irradiation [8]. 

Several studies have focused in promoting the 
photocatalytic performance of TiO2 and ZnO by doping with 
gold nanoparticles (AuNPs) e.g. [8]. However, there is a little 
bit or no studies comparing these two semiconductor supports 
and exploring their effect on AuNPs. Therefore, in this work 
we have tried to find out the effect of TiO2 and ZnO supports 
promoted with AuNPs on the photodegradation of rhodamine 
B (RB) in aqueous medium, under UV A light irradiation.  

II.  MATERIAL AND METHODS 

A.  Materials 

Tetrachloroauric acid trihydrate (HAuCl4.3H2O, ≥99.9% 
trace metal basis, Sigma-Aldrich), sodium citrate dihydrate 
(≥99%, FG, Aldrich), tannic acid (ACS reagent, Sigma-
Aldrich), rhodam Fine B (≥95% HPLC, Sigma), titanium 
dioxide (purum, >99%, Fluka), and zinc oxide (99%, ACS 
reagent, Riedel-De Haen AG) were commercially available 
and were used without further purification. Deionized water 
(18.2 M.cm) was obtained from a Milli-Q water purification 
system (Millipore). 

B. Synthesis of Photocatalyst 

The catalysts were prepared in two steps using the 
commercially available TiO2 and ZnO as oxidic supports. The 
first step dealt with the preparation of the colloidal AuNPs by 
the reduction of HAuCl4 in aqueous solution using 1 wt.% 
tannic acid and 1 wt.% sodium citrate. The second step 
involved the impregnation of the colloidal AuNPs with an 
oxidic support to obtain slurry, which was stirred for 2 hours 
at room temperature and then the excess solvent was removed 
by a rotary evaporator. The obtained solids were oven-dried at 
120°C for 16 hours and then were calcined at 350°C for 5 
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