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Table 2 Concentration of elements during natural flocculation process at the estuarine of Shafaroud River
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Table 3 Concentration and load of elements in the river water, flocs and discharging to Caspian Sea
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Fig. 5 Ni removal percentage during
electrocoagulation at various salinities
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Abstract

Due to its particular physical and chemical conditions, river estuary can affect the structure and
concentration of heavy metals present in river water at the time of mixing freshwater and seawater. The
mixing of saline and fresh water plays an essential role in autopurification and sedimentation of heavy
metals. In the present study, the autopurification of Cd, Co, Ni, Cr and Pb elements was assessed during
mixing of Caspian Sea and Shafarood River freshwater in its estuary under laboratory conditions and
through controlled potential reduction, pH, DO, and salinity. The rate of heavy metal flocculation at the
estuary was Cd (62.2%) <Pb (66.6%) = Cr<Ni (73.4%) < Co (92.6%). Moreover, the effect of
electrocoagulation was investigated using two vertical electrodes with 6 and 12 V voltage. Based on
the results, the general pattern of heavy metals electrocoagulation under 6V current was: Cr (22.2%)
< Co (27.7%) < Cd (62%) < Pb (94.4%) < Ni (95.5%) and under 12V current was: Cr (0%) < Co
(35.6%) < Cd (64.4%) < Ni (92.8%) < Pb (94.4%). In addition, pH and Eh were the controlling factors for
Ni and Pb coagulation and DO was one of the parameters affecting Cd removal during estuarine mixing.
However, salinity and EC had an adverse effect on this process, so that by increasing salinity and EC, the
coagulation of all the studied elements reduced.

Key word: Autopurification; Electrocoagulation; Estuary; Heavy Metals; Shafarood.
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