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A B S T R AC T

The photodegradation of aromatic compounds such as nitrobenzene (NB), phenol, 2-nitrophenol
(2-NP), 3-nitrophenol (3-NP), 4-nitrophenol (4-NP), 4-chlorophenol (4-CP), 2,4-dichlorophenol 
(2,4-DCP) and 2,4,6-trichlorophenol (2,4,6-TCP) are catalyzed by nanoparticles of zinc and cad-
mium sulfi des. The photocatalytic degradation is studied in aqueous samples. The results show 
the highest degradation in pH of 11. The optimum dosages of catalysts obtained 0.3 and 0.5 g l−1

in degradation of NB and other aromatic compounds, respectively. The degradation kinetic of 
pollutants follows pseudo-fi rst-order kinetic. The CdS semiconductor with band-gap 2.42 eV in 
comparison to ZnS with band-gap 3.54 eV indicates a higher photoactivity. The studies show 
the degradation rate of aromatic compounds in this order: NB > phenol, 2-NP > 4-NP > 3-NP > 
phenol and 2,4,6-TCP > 2,4-DCP > 4-CP > phenol. A reduction 90% in COD value and increasing 
91% in TOC removal are obtained after photo-degradation of a sample contains all of aromatic 
compounds at duration time of 24 h.
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1. Introduction

Phenol and its derivatives such as CPs and NPs are 
industrially important chemicals and thus their presence 
in the environment is relatively very common [1]. Due 
to their high toxicity, they represent a group of danger-
ous chemicals even at low concentrations. Phenol and its 
derivatives are the precursors or intermediates in many 
process industries, such as dyes, resin and plastics, phar-
maceutics, and pulp and paper. They are used as disin-
fectants, explosives, herbicides, and pesticides. They are 
irritants at low levels and affect the respiratory system 
and the central nervous system and can induce can-
cer at higher doses [2,3]. NB, also, is considered to be a 
highly toxic aromatic compound which is widely used in 

explosives, pesticides, prepharmo, and dye production 
and so on. The strong electron defi cient character of its 
nitro-group results in NB resistant to oxidation by biolog-
ical treatment and conventional chemical oxidation [4–6].

Voluminous literature is available on the photocata-
lytic degradation of NB , CPs, NPs, exploring the effect of 
number of substitutents and their positions, light inten-
sity, temperature, pH, and infl uence of anions [7–14]. The 
photocatalytic degradation of NB and substituted NBs 
under UV exposure was investigated with combustion 
synthesized nano-TiO2 and commercial TiO2 catalyst, 
Degussa P-25 by Priya and Madras [12]. The photocata-
lytic degradation rates were considerably higher when 
catalyzed with combustion synthesized TiO2 compared 
to that of Degussa P-25. Photo-degradation of CPs in 
the aqueous solution was reviewed by Czaplicka [15]. 
The review presents the CPs photo-degradation kinetics




