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A B S T R AC T

The purpose of this work was to provide an alternative to effl uent treatment of an OCC paper 
recycling mill by electro-coagulation technique. The experiments carried out to fi nd the opti-
mum conditions for turbidity and biological oxygen demand (BOD) reduction of the effl uent 
at four levels of electrolysis time (10, 20, 30 and 60 min), three initial suspension pH levels 
(3, 7.5 and 10), by two constant voltage of 9.0 and 12.0. The results indicated that electro-coagula-
tion is an effective technique for treatment of paper recycling mill effl uent. At optimum condi-
tions, more than 99.7% of turbidity and 96.1% of BOD were effectively removed.
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1. Introduction

In terms of chemical composition, pulp and paper 
mills effl uents are still not completely understood. This 
naturally causes diffi culty in making a proper assessment 
of the effects of such effl uents and to choose the most 
appropriate methods of treatment. Effl uent loadings 
depend on the raw materials and production process [1].

Paper industry consumes a high quantity of water 
resulting in large amounts of wastewater generation 
and environmental problems [2]. Part of the high vol-
ume of water returned to recycling system at the mill 
but the other part fl ows out of the process that contains 
high organic matter, suspended solids (mainly fi bers), 
dark color, biological oxygen demand (BOD) and chemi-
cal oxygen demand (COD) [3–6].

Effl uent color may increase water temperature and 
decrease photosynthesis, both of which probably lead to a 
decreased concentration of dissolved oxygen. The waste-
water color is primarily due to lignin and its derivatives, 

which rejection of this effl uent in nature without any treat-
ment is responsible of serious damage for the environ-
ment and constitutes a threat for human health [7].

Paper recycling industry is one of the rapidly 
developing industries in Iran due to insuffi cient forest 
resources in the country. Although, waste paper recy-
cling from environmentally point of view is attractive 
but the recycling process have some effl uent which are 
signifi cant contributors of pollutant to the environment.

Since pulp and paper industry discharges varieties 
of pollutants, the treatment methods also vary such as, 
physicochemical treatment, biological treatment, fungal 
treatment and integrated treatment processes [19].

Although these methods are available but however, 
there are several problems with them, for example, 
activated sludge produces sludge with very variable 
settlement properties, it is sensitive to shock loading 
and toxicity, and its capacity to remove poorly biode-
gradable toxic substances is limit [2]. Color removal is 
a signifi cant problem for the industry; traditional bio-
logical treatments are ineffective [8] and many uncon-
ventional approaches are ineffi cient and expensive. 
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