
* Corresponding author.

1944-3994/1944-3986 © 2017 Desalination Publications. All rights reserved.

Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2017.20666

77 (2017) 52–56
May

TOC reduction using Fenton and sono-Fenton process as membrane 
distillation pretreatment

Muhammad Irfan Siyala, Chang-Kyu Leea,b, Aftab Ahmad Khana, Chansoo Parka, 
Jong-Oh Kima,*
aDepartment of Civil and Environmental Engineering, Hanyang University 222 Wangsimni-ro-, Seongdong-gu, 
Seoul 04763, Korea, Tel. +82 2 2220 0325; Fax: +82 2 2220 1945; email: jk120@hanyang.ac.kr (J.-O. Kim), 
Tel. +82 2 2220 4512; emails: irfan.tex@gmail.com (M.I. Siyal), changkyulee@hanyang.ac.kr (C.-K. Lee), 
aftabmk.94@gmail.com (A.A. Khan), parkpcs313@naver.com (C. Park)
bResearch Engineering Development Inc., 94 Seohae-daero, Nam-gu, Incheon 22195, Korea 

Received 6 October 2016; Accepted 16 December 2016

a b s t r a c t
Reduction of total organic carbon was focused in seawater with humic acid (HA) by one of the most 
important methods of advanced oxidation process. Among the advanced oxidation processes, Fenton 
processes are cost effective and use green oxidizing agent hydrogen peroxide, which is safer than 
other oxidizing agents, while sono-Fenton has shown some enhanced hydroxyl ion generation that 
results in faster oxidization of organic matter. Concentration of chemicals was varied as 2–4 mL L–1 of 
H2O2 along with 0.2–0.4 g L–1 of ferric sulfate as a catalyst considering ratio of ferric to H2O2 as 1:10, 
which is optimized one found in previous research. Results showed that sono-Fenton is more effective 
than Fenton only in case of HA as well as in case of seawater with HA. Fenton produces large sludge 
while sono-Fenton did not show higher amount of sludge in this case. This is because of synergistic 
effects of ultrasonic waves, which have also effect on water molecules as well as boost up power of 
hydrogen peroxide oxidative species.
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