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A B S T R AC T

The removal of total organic carbon (TOC) from wastewater generated from phenol-
formaldehyde resin manufacturing industry using the electrocoagulation process was studied 
in this paper. Experiments were carried out at current densities of 5.0, 7.5 and 10.0 mA/cm2 
using iron electrodes connected in parallel arrangement in an undivided electrochemical reac-
tor. TOC content was determined during the different stages of electrolysis in order to know the 
feasibility of the electrocoagulation treatment for highly concentrated bio-refractory organic 
pollutants present in the industrial wastewater. Different operational conditions such as pH, 
time, and electrical conductivity were studied for TOC removal. Experimental values indicated 
that the electrocoagulation process showed high TOC removal effi ciencies, 78.7% within 60 min 
of electrolysis, with an initial concentration of 23.8 × 103 mg/l TOC. Thus, these results showed 
that the electrocoagulation process is effective for the removal of initially high TOC content and 
may be used as pretreatment of industrial real effl uents.
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1. Introduction

Nowadays the number, variety, and composition 
of synthetic chemical compounds have increased tre-
mendously and their use has infl uenced every aspect 
of modern life. A particularly widespread group of 
chemical compounds are phenolic resins (phenol-
formaldehyde resins or Bakelite) which have been 
reported to have a high stability and high environ-
mental toxicity with additionally carcinogenic prop-
erties and so can damage human health [1]. These 

phenol-formaldehyde resin producing industries gen-
erate wastewater with high concentration of organic 
matter (40 × 103 mg/l of chemical oxygen demand and 
between 2 × 104 to 3 × 104 mg/l total organic carbon 
(TOC). Such wastewaters are diffi cult to be treated by 
biological processes when the phenol is present at high 
concentration because it causes inhibition to the normal 
function of microbial population [2]. At present, these 
residues are diluted before been discharged to a biologi-
cal water treatment or are incinerated [3]. This situation 
demands clean water and pollutes both water bodies 
and the atmospheric air which affects strongly the life 
of the environment. Several methods have been used to 




