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Adsorption and photocatalytic degradation of
methylene blue on carbon monolith with TiO, coating

Marina Vukasinovi¢', Marija Vukéevi¢!, Ana Kalijadis?,
Zoran Lausevi¢?, Mila D. Lausevic!

'Faculty of Technology and Metallurgy, University of Belgrade, P.O:Box 494, 11000
Belgrade, Serbia (marijab@tmf.bg.ac.rs)

“Laboratory of Physics, Vinca Institute of Nuclear Sciences, University of Belgrade, P.O.Box
522, 11001 Belgrade, Serbia

Recently, more attention has been paid to photocatalytic degradation as an ef-
fective method for removal of organic pollutants from the environment, especially
from water. Titanium dioxide (TiO,) has been proven to be a good photocatalyst
due to good stability, high activity, little harmfulness to humans, easy availability
and low cost [1,2]. Nowadays, different materials can be used as catalytic carrier
for TiO, in the photocatalytic degradation process.

We have used cheap and simple methods for loading TiO, particles on carbon
monolith (CM) carrier. Photocatalysts were prepared by impregnation of CM with
TiO, using titanium solution. Additionaly, the CM composite photocatalysts were
obtained by dip-coating method which implies the use of different binders [1].

CM is composite carbon material containing activated carbon on the inner cap-
illary walls [3], which is good sorbent for methylene blue (MB) [4]. The amount
of surface oxygen groups and specific surface area, obtained by temperature-pro-
grammed desorption and BET method, respectively, as well the adsorption test,
showed that the high level of MB adsorption on CM elevates the photocatalytic
activity of TiO, [2]. The presence of TiO, on CM carrier was determined by Ra-
man spectroscopy and scanning electron microscopy (Fig. 1).
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Figure 1. SEM photograph (a) and Raman spectrum (b) of carbon monolith
loaded with TiO, particles

Photocatalytic degradation of MB on CM impregnated with TiO, was inves-
tigated in the presence UV irradiation. It was found that CM discs thickness and
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the binder mass fraction in the composite photocatalysts affect the photocata-
lytic activity. The best photocatalytic activity of CM composite photocatalysts was
achieved in the presence of a small mass fraction of binder and with increased CM
disc thickness (Fig. 2).
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Figure 2. Degradation of methylene blue in the presence of TiO, with a) Teflon
(Bp,,)> Sodium carboxymethyl cellulose (B¢ ,) and without binder; and b)
different mass fraction of Bc

In order to investigate the influence of incident angle between UV rays and CM
cross section on the photocatalytic activity, photocatalytic experiments were per-
formed using different angles value: 90° and 82°. For the thinner sample (2mm),
angle alternation has no major impact on photocatalytic activity. On the other
hand, for the thicker CM disc (5mm), changes in the incident angle of UV rays
leads to reflection from the walls of the CM capillary column. Consequently, the
probability of collision between UV rays and TiO, particles increases, and there-
fore improve the photocatalytic activity of CM photocatalysts.
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