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Abstract 

The adsorption of 2-chlorophcnol, 2,3- and 2,4-dichlorophenols and 2,4,6-trichlorophenol in liquid and gas phase on iron, 
titanium and aluminum oxides seem to proceed in a similar way. Higher adsorption of chlorophenols either from gas phase 
or from aqueous solution was observed on oc-Fe2C>) than on ot-FcOOH. The low adsorption of chlorophenols from aqueous 
solution on oxide surfaces suggests that hydrophobic chlorophenols cannot effectively compete with water for the absorption 
on hydrophilic oxide surface sites. The adsorption of chlorophenols on iron, titanium and aluminum oxides was followed by the 
adsorption isotherm, HPLC and diffuse reflectance FT-IR (DRIFT) spectroscopy. The adsorption of the chlorophenols on the 
oxides under study is related to the amount of interfacial water content on the iron oxide. The alumina-chlorophenolate surface 
complex was found to be weak when compared with either the iron or titanium analogs as seen by the C-0 stretching vibrations, 
leading to a lower adsorption on alumina than on iron and titanium oxides. © 2001 Elsevier Science B.V. All rights reserved. 
Keywords: Chlorophenols; Iron oxides; FT-IR (DRIFT) spectroscopy 

1 . Introduction 

The presence and widespread use of chlorinated 
aromatic solvents, chemical cleaning agents, biocides, 
preservatives and pesticides in the environment rep­
resents a serious problem because of their toxicity, 
persistence and accumulation potential in plants and 
animal tissues [1,2]. Soluble chlorinated organic com­
pounds have recently shown their extended potential 
to enter the food chain [3]. Due to their low and inef­
ficient bio-degradability these compounds are found 
in natural water bodies. Chlorination of drinking 
waters (disinfection) under day light irradiation leads 
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to the formation of chlorophenols specially in the 
presence of humic acid [4]. Therefore, a study ad­
dressing the features of the absorption and degrada­
tion of chlorocarbons on oxide materials commonly 
found in nature is warranted. The environmental ob­
jective of this study relates to the adsorption step 
preceding the degradation of common chlorocarbons 
on semiconductor and non-semiconducting oxides. 
Only in this way, the degradation of these chlorocar­
bons by environmental photocatalysis reported in part 
2 of this studies can be fully understood. Environ­
mental photochemistry on semiconducting surfaces 
have been shown during the last few years to be de­
termined by the surface adsorbed species which play 
an important role in scavenging the photogenerated 
charges [5-11]. 

0926-3373/01/$ - see front matter © 2001 Elsevier Science B.V. All rights reserved 
PII: S 0 9 2 6 - 3 3 7 3 ( 0 1 ) 0 0 2 2 4 - 7 

http://vvww.elsevier.com/locate/apcatb
mailto:john.kiwi@epfl.ch

