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A B S T R AC T

A photocatalytic TiO2 metal membrane embedded with large surface area of anatase crystal-
lites was successfully fabricated by anodization technique. The nano-structured anodized TiO2 
membrane was characterized using SEM and XRD techniques and the operational parameters to 
fabricate such as anodization time and applied anodic potential were also investigated. Regular 
nanotubular arrays were obtained using a KH2PO4 electrolyte with 0.35 wt. % NH4F and 25 V of 
applied potential by anodization. By the SEM and XRD patterns, the anodized TiO2 membrane 
showed the enhanced photocatalytic properties of anatase phase.
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1. Introduction

Anodization is generally known as a useful method 
for modifying the surface structures to obtain nanoporous 
or nanotubular structures [1–6]. The surface of ‘valve met-
als’ (Ti, Al, Ta, Nb and so on) is instantaneously covered 
with a native oxide fi lm when these metals are exposed to 
oxygen containing environment and can be used for fabri-
cating ordered pore array [7,8]. The fabrication of nanopo-
rous metal oxide templates with well-defi ned cylindrical 
pores and variable pore spacing has attracted consider-
able fundamental and technological interests. Self-orga-
nized nano porous TiO2 structures have a large potential 
in view of their large surface area. Potential applications 
include use as biomaterials and photocatalysis for water 
and wastewater treatment [9–11].

Photocatalytic technologies for environmental puri-
fi cation have been developed to eliminate refractory 

organic contaminants. Yet, the use of aqueous sus-
pensions of photocatalysts in practical applications is 
limited, because they require separation following treat-
ment. Considerable work has been performed to develop 
immobilized TiO2 catalysts on various substrates, such as 
thin fi lms and membranes, for use in many applications 
[12]. The photocatalytic activity of immobilized TiO2, 
however, is low due to exfoliation of the deposited TiO2 
thin fi lm and to reductions in the effective surface area 
that is to be illuminated [13]. The catalytic effi ciency and 
long-term durability of catalyst-polymeric membrane 
composites tend to counteract each other, wherein effi -
cient hydroxyl radical production leads to degradation 
of the polymer matrices that embed the catalysts, such 
as TiO2. The objective of the current study is to create a 
nano-structured membrane without deposition or coat-
ing with TiO2 powders on membrane surface, but rather 
to form self-organized nano-structured photocatalytic 
nanotubes that serve as the basis for a photocatalytic 
nano-structured TiO2 metal membrane. We evaluate the 
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