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A B S T R AC T

The effects of temperature, sparging of N2(g) (15 and 30 min), H2O2 (100 mg/l, 500 and 2000 mg/l) 
and TiO2 (0.1 mg/l, 0.5 mg/l, 10 and 20 mg/l) concentrations on the sonication of the petro-
chemical industry wastewater taken from the infl uent of the aeration tank in a petrochemi-
cal industry treatment plant was investigated. Experiments were performed at a sonication 
frequency of 35 kHz, at a power of 650 W, and at temperatures increasing from 25 °C to 30 °C 
and 60 °C. Increasing the temperature from 25 °C to 60 °C did not contribute to the total COD, 
poly aromatic hydrocarbons (PAHs) and TOC removals after 60 min of sonication time while 
a temperature of 60 °C increased the removals of the aforementioned parameters from 54% to 
72% and 92% after 120 and 150 min of sonication times. 15 and 30 min N2 sparging increased 
the PAH removals at short sonication times while no signifi cant increases in PAH removals 
were observed after 150 min of sonication time at low temperatures. Similary, N2 sparging did 
not signifi cantly affect the PAH removals at high temperatures for all sonication times. Increas-
ing the TiO2 and H2O2 concentrations did not contribute to the PAH removals at 60 °C at all 
sonication times. Sonication alone without TiO2 and H2O2 could provide higher PAH removals 
(92–98%) at 60 °C after 150 min sonication. The toxicity test performed with Daphnia magna 
showed that acute toxicity decreased signifi cantly by 92–96% at the lowest TiO2 concentration 
of 0.1 mg/l and at H2O2 and TiO2 concentrations ≤ 100 and ≤ 0.1 mg/l, respectively.
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1. Introduction

Poly aromatic hydrocarbons (PAHs) are organic 
compounds widely distributed in the environment, 
formed by the incomplete combustion of organic mate-
rials during natural or antropogenic processes. They 
comprise a large group of compounds with two or more 
fused benzene rings that are less soluble in H2O and 
less volatile with increasing molecular weigths. PAHs 
are highly hydrophobic, with low biodegradability in 

wastewater treatment plants [1–12]. PAHs are listed as 
US-EPA and EU priority pollutants, and their concen-
trations therefore need to be controlled in treated waste-
water effl uents [13]. Due to their toxic, mutagenic and 
carcinogenic properties the US-EPA classifi es sixteen 
PAHs as priority pollutants [14].

Studies in recent literature showed that sonication 
may be a useful tool in degrading recalcitrant pollutants 
like PAHs. Sonochemical destruction of PAHs in the 
aqueous phase generally occurs as the result of implod-
ing cavitation bubbles and involves several reaction 
pathways such as pyrolysis inside the bubble and/or 
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