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A B S T R AC T

In this study, the treatment performance of SCWO process is evaluated on various industrial 
wastewaters such as textile dyehouse effl uent; pesticide containing model wastewater; olive 
mill wastewater and cheese whey. These wastewaters have signifi cant pollution potentials due 
to their high organic loads. The experiments were made under sub- and supercritical condi-
tions in a continuous fl ow reactor, using H2O2 as the oxygen source. The removal effi ciencies are 
evaluated in terms of total organic carbon concentrations (TOC). The results demonstrate that 
at various experimental conditions, SCWO provides high organic conversion yields up to 100% 
in very short reaction times within 30 s for each wastewater sample. 
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very dilute with a maximum organics concentration of 
1%. Incineration of dilute wastewaters is not economi-
cally favorable, because the energy balance requires a 
minimum organic content of 20% in order to minimize 
the supplemental fuel costs. This method has also the dis-
advantage of high investment costs of separation units 
for removal of stack gases from the exhaust streams. 

Wet air oxidation systems are usually operated in a 
temperature range of 150–350 ºC and pressure range of 
2–20 MPa, with residence times between 15–120 min. 
The chemical oxygen demand (COD) removal is typi-
cally between 75% and 90%. Remaining COD content 
usually consists of volatile acids such as acetic acid, thus 
this method may require to be supported with another 
treatment system in order to remove the remaining 
organics which are potentially harmful for the nature. 
Oxidation under more severe conditions can be seen as 
the key to reach nearly complete destruction of various 
organics in very short residence times [1]. Water, the most 
important solvent in nature, has very important charac-
teristics as a reaction solvent under supercritical condi-
tions. Above its critical point (374.8 °C and 22.1 MPa), 

1. Introduction

Amount of organic and toxic wastes produced is 
increasing every year, while the discharge limitations 
and environmental regulations on treatment standards 
are getting more stringent. Some technologies such as 
adsorption, biological oxidation, chemical oxidation, 
incineration and land-based solutions such as land fi ll-
ing, deep well injection and lagooning have their own 
disadvantages by organics contaminated water treat-
ment. Land-based solutions are not about removing the 
organic content; they bring the risk of contamination of 
toxic organics into soil, groundwater and even air, if vola-
tile organics exist in the waste mixture. It may be foreseen 
that land disposal will be prohibited in following years. 

Oxidation-based destruction methods include acti-
vated carbon treatment, biological treatment, incinera-
tion, wet air oxidation (WAO) and supercritical water 
oxidation (SCWO). Activated carbon treatment and bio-
logical treatment usually require the wastewater to be 
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