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Summary 

Here we report the results of photodegradation experiments of Rhodamine B promoted by 
TiO2 (5% in cement) carried out in the presence of different sources of light (sunlight,  
UV-lamps, LEDs). A comparison of the degradation profiles during the time show an 
unexpected efficiency of the LEDs despite of the low power. 
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1 Introduction 

Photocatalysis consists in using solid semiconductors that can oxidize pollutants at room 
temperature and atmospheric pressure for the action of sunlight; they include TiO2  
(Eg = 3.2 eV), WO3 (Eg = 2.8 eV), SrTiO3 (Eg = 3.2 eV), -Fe2O3 (Eg = 3.1 eV), ZnO  
(Eg = 3.2 eV) and ZnS (Eg = 3.6 eV). Among these, TiO2 has proven to be the most 
suitable for widespread environmental applications. TiO2 is biologically and chemically 
inert; stable with respect to the photocorrosion and inexpensive. TiO2 incorporation in 
cementitious construction materials and activation by near-UV fraction of incident solar 
irradiation offers promising potential. The photocatalysis may represent an integral part of 
strategies aimed at reducing pollution in the urban areas [1]. A 50% photocatalytic 
reduction of NOx and removal between 5 to 54 % of aromatic compouns (BTEX) from air 
were reported. The photocatalysis applied to building materials for indoor can lead to 
additional benefits on air quality; the possibility of applying the layer finish with 
photocatalytic properties, in combination with appropriate sources of light, can achieve to 
realize the pollution control in confined environments [2,3]. 

2 Experimental 

A series of photodegradation processes have been carried out by preparing water mixtures 
(40 mL) of TiO2 (24 mg, P25 by Degussa) and Rhodamine B 10-4 M. Different solutions 
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have been exposed to sunlight, UV light (UV-B Hg lamp, 310 nm; 0.95W) and UV LEDs 
(supplied at 380 and 35 mA). The degradation processes have been followed by recording 
the absorbance at 553 nm of the reacting solutions during the time. Analogue experiments 
have been carried out by following the degradation reactions in cement concretes 
containing 5% of TiO2 and known amounts of Rhodamine B. 

3 Results 

The aim of the paper is represented by the following purposes: (a) the design and 
realization of a simple device for the detection of photocatalytc effectiveness either in gas 
and in water solution phase; (b) a comparison of preliminar photodegradation reactions 
carried out by using commercial P25 under different UV light sources. A series of 
photodegradation processes have been carried out by using the reactor (suitably modified 
for UV LEDs) which was previously described [4]. We observed that tipically the exposure 
to sunlight afforded to a complete Rhodamine degradation in about 2 hours in both sample 
types (TiO2 water sluries and cement). A comparison between the efficiency of the UV-B 
Hg lamp and the UV-LEDs into the phenol degradation showed that phenol desappeared 
from a 4x10-4 solution in about 130 min exposed to two UV-LEDs (380 mA) while in the 
case of UV-B Hg lamp the phenol concentration was about 10-4 even after 600 min. These 
results prompetd us to use UV-LEDs at a lower power by observing that after 240 min 
Rhodamine B degradation was complete even in the presence of one UV-LED supplied at 
35 mA. These results are in agreement with the data reported in quite recent papers [5]. 

4 Conclusions 

The demonstration that UV-LEDs exhibit a significant efficiency in the photocatalytic 
degradation of organic compounds opens wider possibilities into the application of 
photocatalysis outdoor, indoor and into water purification and sterilization by using LEDs 
which do not contain Hg as most compact fluorescent blacklights. 
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