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Irradiation of mercurochrome in an aqueous medium containing Ti0 2 caused the complete mineralization of 
, this compound with deposition of metallic mercury on Ti0 2. It is suggested that the. photocatalytic decontamination 

of water would lead to the removal of highly toxic organo-mercury compounds., j^}-]:
 ^ - j . . 

•] 1. Introduction v ; i ; ^ • 

Aqueous oxygenated suspensions -of semicon­
ductor particles (eg. TiO* ZnO, Feabg) are known 
to catalyse oxidative mineralization of organic sol­
utes [1-7]. A large number of potential water 
contaminants (eg. phenols, organo-chloro and or-
gano-phosphorus compounds) undergo complete 
mineralization (i.e. decomposition to C O * N 2 , Cl~, 
P 0 4

3 " , S 0 4

2 - etc.) in this process [1-7]. As the 
inert catalyst can be physically separated, the 
photocatalytic decontamination of water has po­
tential practical applications. Heavy metals (eg. 
Hg, Pb, Cd) constitute another class of water 
contaminants. They can occur in either the in­
organic or organic forms [8, 9]. Inorganic forms 
of heavy metals (i.e. the ionic species) cannot be 
removed from solution by photocatalytic methods 
in the presence of oxygen. The electrons that are 
photogenerated in the catalyst are accepted by 
oxygen to yield 0 2 " , which combines readily with 
photogenerated holes or OH free radicals on the 
surface of the catalyst (OH free radicals are formed 
by hole capture of O H " adsorbed at the surface 
of the catalysts). In the absence of oxygen, electrons 
can be accepted by heavy metal cations resulting 

/in the deposition of the metal on the surface of 
the catalyst [10]. A sacrificial agent that consumes 
holes greatly enhances the deposition of the metal. 

The situation with respect to organic forms of 
heavy metals is different. In this case the oxidation 
of the" organic components may result in the de­
position of the metal on the surface of the catalyst. 
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As an example' Of - such a compound, we have 
studied the oxidative photocatalytic degradation 
of the dye mercurochrome (merbromin) and have 
found that it is completely mineralized with de­
position of metallic mercury on T i 0 2 . 

Mercury compounds are extremely hazardous 
and are known to contaminate water [8, 9]. An­
thropogenic and natural processes can result. in 
the mercury pollution of water. Both inorganic 
and organic mercury are cumulatively toxic and 
ihe latter form is known to be more virulent. This 
study suggests that photocatalytic methods may be 
adopted to remove organic mercury from water. 

2. Experimental details 

T i 0 2 (99.9%) was purchased from Aldrich and 
the surface area was estimated using a Horiba 
particle size distribution analyser CAPA 700 (3.9 
m 2 g - 1 ) . Deionized distilled water was used in all 
experiments. It was free from organic matter as 
tested by permanganate decoloration. Mercuro­
chrome was used as purchased from Aldrich with­
out further purification. Mercurochrome (0.15 mg) 
dissolved in 400 ml of water was ultrasonically 
agitated with 0.2 mg of T i 0 2 for 45 min to obtain 
a uniform dispersion, irradiations were carried 
out in a 500 ml water cooled (26 °C) cylindrical 
photochemical reactor (Applied Photophysics), 
with a 400 W medium pressure mercury lamp 
housed in an inner quartz jacket. In some ex­
periments, a Pyrex thimble was used to cut off 
light of less than 300 nm. T h e suspension was 
purged continuously with air (4 ml m i n - 1 ) , the 
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