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A B S T R AC T

The present study investigates the degradation of Acid Red 14 (AR 14), commonly used as a 
textile dye, in aqueous medium through the process of thermally activated oxidation by per-
oxydisulfate under a set of variables (concentration of 2

2 8S O −, AR 14, Ag+ and temperature). 
Degradation effi ciency was small when the oxidation was carried out in the absence of heat. 
Increasing the temperature from 20 to 70 °C accelerated the oxidation rate of AR 14, which 
achieved complete oxidation in 10 min. Also results showed that removal of dye increased with 
increasing Ag+, peroxydisulfate initial concentration, pH and dye initial concentration decreas-
ing. Our results suggest that the oxidative treatment of AR 14 by peroxydisulfate activated with 
heat is a viable option for removal of the textile dyes from effl uents.

Keywords:  Advanced oxidation process; Acid Red 14 degradation; Peroxydisulfate; Thermal; 
Wastewater treatment

1. Introduction

The textile industry produces large quantities of 
highly colored effl uents, which are generally toxic and 
resistant to destruction by biological treatment meth-
ods. Azo dyes, such as Acid Red 14 (AR 14), are widely 
used in the textile industry [1,2] Various chemical and 
physical processes, such as chemical precipitation and 
separation of pollutants, coagulation, electrocoagulation, 
elimination by adsorption on activated carbon, etc. are 
applied for color removal from textile effl uents [3]. In the 
last decades, chemical oxidation of contaminants in the 
natural environment by oxidants has been increasingly 
studied to develop novel remediation technologies. The 

oxidants H2O2, KMnO4, O3, Fenton’s reagent, peroxidisul-
fate ( 2

2 8S O − ) have been widely tested in laboratory work 
and fi eld applications and used for the remediation of soil 
and groundwater contaminated by organic compounds. 
Peroxydisulfate has drawn increasing attention as an alter-
native oxidant in the chemical oxidation of contaminants. 
The use of peroxydisulfate has several advantages; It 
is a strong oxidizing agent (E0 = 2.01 V), non-selectively 
reactive, and relatively stable at room temperature. per-
oxydisulfate, widely used in many industrial processes 
(e.g., polymerization and metal surface oxidation), has 
been recently studied as an oxidant alternative for treat-
ing contaminants [4,5]. In addition to its oxidation power, 
above-mentioned advantages make the peroxydisulfate 
oxidation a promising choice among the advanced oxida-
tion processes (AOPs) for site clean-up applications [4]. 
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