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ABSTRACT

Treatment of industrial wastewater from Eshidiya phosphate mining was studied in this
work for reuse possibilities. The wastewater contains sediments and chloride ions. The
removal of chloride from the industrial wastewater by adsorption using Amberlite IRA-402
was investigated via batch and continuous adsorptions. In the batch adsorption, the amount
of chloride removal reached about 82.5%. The equilibrium data for chloride removal onto
Amberlite IRA-402 were fitted to Langmuir and Freundlich isotherms. The data followed the
Langmuir isotherm, but not the Freundlich isotherm. The continuous adsorption of chloride
ions on Amberlite IRA-402 using packed column was studied using a glass column (22 cm
length and 2 cm diameter). The effect of initial concentration, feed flow rate, bed height, and
initial pH on the breakthrough curves was evaluated. A decrease in the influent concentra-
tion resulted in a delay in the occurrence of the breakthrough curves. Higher flow rates and
higher initial pH resulted in a shorter breakthrough time.
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1. Introduction

Jordan is among a few countries in the world with
lowest water resources availability. Water scarcity will
become an even greater problem over the next two
decades due to population, which is likely to double,
and climate change potentially causing precipitation
to be more uncertain and variable. Conservation and
utilization of water resources is therefore a key issue
facing national water authorities. In Eshidiya plant,
which is a phosphate mining industry, large amount
of water is used in many stages, especially in flotation
cells, to wash up clays and the undesired impurities

in order to concentrate the phosphate content to above
70%. After the second and third expansion schemes at
Eshidiya mine complex, more than 1,000m3 of water
per hour is discharged after washing, which contains
about 20% of solid impurities, mainly phosphates and
silicates. This water also contains chloride ions, about
900 ppm.

Several methods such as ion exchange, adsorption,
liquid extraction, and membrane technologies are
used for the removal of chloride. The ion exchange
seems to be the most suitable process because of its
simplicity, effectiveness, selectivity, recovery, and rela-
tively low cost [1]. Inaya and Kraishan [2] studied the
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