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A B S T R AC T

In this experimental study, the treatability of the commercially most important naphthalene 
sulfonate H-acid that is frequently being used as a raw material for the production of textile 
azo dyes with the Photo-Fenton-like (Fe3+/H2 O2/UV-A) advanced oxidation process was inves-
tigated. In the fi rst part of the study, the above-mentioned model pollutant was subjected to 
Photo-Fenton treatment under different working conditions, e.g., different pH, Fe3+ catalyst and 
H2O2 oxidant concentrations. The treatment performance of the photocatalytic treatment pro-
cess was examined on the basis of chemical oxygen demand and total organic carbon removal 
effi ciencies. In the second part of the experimental work, untreated and Photo-Fenton-treated 
H-acid solutions were subjected to an activated sludge inhibition (toxicity) test using heterotro-
phic biomass to determine changes brought about in the acute toxicity of the naphthalene sul-
fonate during advanced oxidation treatment. For synthetic wastewater containing H-acid with 
an initial COD of 450 mg/l 82% COD and 51% TOC removals were obtained (optimized experi-
mental conditionals: pH = 5.0; Fe3+ = 1.5 mM; H2O2 = 35 mM; reaction time = 24 min). In the case 
when only partial oxidation was targeted (experimental conditions: pH = 5.0; Fe3+ = 1.0 mM;
H2O2 = 40 mM; reaction time = 12 min), for the same initial COD of 450 mg/l, COD and TOC 
abatements were obtained as 67% and 44%, respectively. Activated sludge inhibition experi-
ments have demonstrated that no toxic advanced oxidation products were formed during 
Photo-Fenton oxidation.
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1. Introduction

Naphthalene sulfonates (NS) are used as precursors 
for sulfonated azo dyes, optical brighteners, pesticides, 
ion-exchange resins, pharmaceuticals and concrete plas-
ticizers. The presence of sulfonated functional group-
ings renders these compounds highly water-soluble, but 
at the same time resistant to oxidative attack by electron 

acceptors [1,2]. NS and their aromatic derivatives are 
found in river and surface waters [1,3] as well as indus-
trial wastewater and sewage [3]. They have been detected 
in receiving water bodies at concentrations in the range 
of 20–100 μg/l [4]. However, due to their poor lipophi-
licity, NS are considered less dangerous than their unsul-
fonated analogues. Although NS exert low acute toxicity 
and no signifi cant mutagenic or carcinogenic effects on 
the aquatic environment, their persistence and mobility 
in the environment due to their physical, chemical and 
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