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A B S T R AC T

The disposal concentration from seawater desalination plant has a signifi cant impact on envi-
ronment, which needs to pay strict attention due to the rapid development of desalination plant. 
The chemical elements extracted from seawater are very scarce on land such as potassium or 
very expensive such as lithium. The abstraction selectivity of them as the salt co-products using 
the synthesis solid inorganic material was tested in the lab. The results show that the technol-
ogy is feasible to recover lithium as LiCl by ion sieve material (denoted IS-Li) which has good 
selectivity for lithium ions from the concentrated brine and the adsorption capacity is 25 mg g−1. 
And there are insignifi cant effect from the competed ions, although the order of effect on the 
capacity is K > Ca > Mg > Na. The material (denoted A-K) which obtained from zeolite has good 
adsorption capacity of potassium of about 20 mg g−1 in the condition of mixed concentrated 
brine, but the maximum adsorption amount decreased due to the effect of other ions. The effect 
of coexisting ions other than the uptake of lithium is in the order of Na > Ca >Mg. The selectiv-
ity of the inorganic material for lithium and potassium and preliminary process design with 
the seawater desalination were provided in this paper.
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1. Introduction

It has been recognized that seawater desalination can 
be costly and supplied in large quantity of fresh water, 
which plays an important role to solve the scarcity of 
fresh water for human consumption, for industrial and 
agricultural use. The desalination, which has been well 
established since the mid twentieth century, is already a 
means of compensating fresh water resources in many 
parts of the world, including the Middle East, North 
Africa, USA and European Union. Recently, expanding 

desalination capacities can be found in the United States, 
Europe and China. In 2004, a total of 17,348 desalination 
units with a total capacity of 37.75 million m3 of desalted 
water have been installed in the world. Similarly, 20 new 
desalination projects are underway in California and 
will be constructed by 2030 [1–4].

Desalination plants extract large volumes of seawater 
and discharge hypersaline brine back to the sea, thus have 
detrimental impact on the environment. Even though the 
early researches report that the effects of brine disposal 
from desalination plant on the marine fauna have not 
been considered due to its insignifi cance, more research-
ers appraised that the effect of high concentration brine 




