
Optimization of photocatalytic degradation of β-naphthol using nano
TiO2-activated carbon composite

Hossein Ijadpanah-Saravia, Saeed Dehestaniatharb,*, Ahmad Khodadadia, Mehdi Safaric

aFaculty of Engineering, Department of Environmental Engineering, Tarbiat Modares University, Tehran, Iran,
Tel. +98 9303162646; email: hossein.ijad@gmail.com (H. Ijadpanah-Saravi), Tel. +98 9123908067; email: akdarban@modares.ac.ir
(A. Khodadadi)
bKurdistan Environmental Health Research Center, Kurdistan University of Medical Sciences, Sanandaj, Iran, Tel. +98 9127100737;
email: saeed_dehestani@yahoo.com
cFaculty of Petroleum Engineering, Department of Petroleum Engineering, Amirkabir University of Technology, Tehran, Iran,
Tel. +98 9365552919; email: Safari.mehdi@gmail.com

Received 20 July 2014; Accepted 27 November 2014

ABSTRACT

β-naphthol is a highly toxic compound and up to now, various approaches were proposed
to remove it. However, these methods indicate low removal efficiencies since these materi-
als are difficult to degrad. Hence, this research aims to synthesize TiO2 nanoparticles with
maximum photocatalytic properties suitable for application in the β-naphthol wastewater
treatment. For this purpose, firstly, two types of titanium nanoparticles in the crystalline
forms of anatase and rutile were synthesized. Here, anatase crystals indicated superior pho-
tocatalytic properties, as compared to the rutile crystals. The hypothesis behind this work is
that using a biphasic mixture of the rutile and the anatase may enhance the photocatalytic
properties of the anatase. Then these synthesized nanoparticles were stabilized on activated
carbon (AC) using the microwave thermal stabilization. Next, characterization of these
nanoparticles was performed using the X-ray diffraction and scanning electron microscopy
techniques. The results indicated when having the ratio of 4:1 anatase to rutile, this nano-
TiO2 stabilized on AC indicate the maximum catalytic activity in β-naphthol degradation. In
addition, at pH 11, catalyst content of 8 g/L, and aeration of 0.36 m3/h, the maximum
β-naphthol removal was observed. The complete removal of β-naphthol from the initial
solution occurred in a duration shorter than 90 min using the initial concentration of
C0 = 3 × 10−4 mol/L.
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