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A B S T R AC T

Single-solute adsorption of phenol (chosen as an organic pollutant) and single-solute adsorp-
tion of four heavy metal ions (Cu(II), Zn(II), Cd(II) and Fe(II) chosen as minerals pollutant) 
onto titanium dioxide (Dugussa P25) nanoparticles in aqueous suspension are studied. Tem-
perature effect is studied for copper and for phenol. Furthermore, competitive adsorption 
between phenol and each metal cation is also studied. Phenol is dosed via HPLC while heavy 
metals are quantifi ed by Atomic Adsorption Spectrophotometry. The single-solute adsorption 
results were well fi tted by Freundlich, Langmuir, Temkin and Kiselev isotherm models. This 
study showed that adsorption of the different pollutants onto TiO2 is favourable and adsorp-
tion energy was calculated as well. Moreover it is concluded that phenol adsorption and heavy 
metal cation adsorption do not proceed with the same mechanism. In the case of competitive 
adsorption in the 4 studied bisolute systems (phenol in presence of each heavy metal ion), the 
adsorption is decreased from 30% to 60% in comparison to single-solute results. Moreover, the 
Shiendorf-Rebuhn-Sheintuch (SRS) - a Freundlich type modifi ed equation - was successfully 
applied. This competitive model described and simulated well the bisolute isotherms results 
for both phenol and metal ion. The competition infl uence is based on competitive coeffi cients aij.
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1. Introduction

Because of human, industrial and agriculture activi-
ties, multitude of organics and heavy metal ions are 
present in the environment. Organics are mainly non 
biodegradable and heavy metal ions are generally stable 
and non-degradable, so they are concentrated in food 
chain to reach toxic levels, tend to bioaccumulate and 
cause some serious health troubles [1]. For instance, it is 

well documented that phenol and cadmium are highly 
toxic and carcinogenic agents while copper, zinc and 
iron cations are likely to initiate toxic effects [2−5].

Some conventional methods, such as precipitation, 
ion exchange, adsorption onto activated carbon, mem-
brane techniques, are widely applied to treat aqueous 
effl uent. Nevertheless these traditional methods are 
limited, for instance physical methods are only pol-
lutants transfer towards another phase while chemical 
methods can generate by-products more toxic than the 
original pollutant.




