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~HAPTER 11

Use of Phosphorus-Containing Polymers for the Removal of Metal Ions from Wastewater
avinia Lupa, Adriana Popa and Gheorghe llia

The removal of heavy metals from various industrial waste effluents before discharging the effluent is a
jlobal environmental concern. In this chapter the advantages of the use of natural and synthetic chelating

dbtained by the chemical maodification of their surface with different phosphorus pendant groups. One may
notice that the modification of the polymeric matrix through phosphorylation of its surface with different
dhosphorus pendant groups leads to an increase in the adsorption efficiency of the polymer in the removal
>f metal ions from various aqueous solutions. It was observed that the selectivity for various metal ions and
‘he maximum adsorption capacity of the functionalized polymer depended on the type of the functionalized
Jroups grafted on the polymeric matrix, the properties of the lon-exchange/coordination resin, and the
dhosphorylation conditions. In conclusion, the use of a functionalized polymer with various types of
ohosphorus pendant groups showed good feasibility in the removal of metal ions from different agueous
solutions.
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Use of lonic Liquids in Solid-Liquid Separation

Processes

Lavinia Lupa, Petru Negrea and Adriana Popa
Additional information is available at the end of the chapter

http://dx.doi.org/10.5772/65890

Abstract

This chapter reports the possible use of ionic liquids (ILs) in solid-liquid separation
processes by their immobilization in suitable solid supports. This method presents some
benefits such as economical one— due to the fact that a smaller quantity of ILs is used
and the loss of ILs in the aqueous phase is avoided; and second the efficiency benefit—
because the advantages of the ILs are combined with the properties of the solid support,
and this enhances the removal process of metal ions from aqueous solutions and could
be successfully used in the removal processes of metal ions from aqueous solutions
containing trace amounts. The type of solid supports used for the immobilization of
different ILs, and the methods used for the immobilization were discussed. Also the
adsorption efficiency of these ionic liquid immobilized solid supports in the removal
process of different metal iong (Cr, Hg, Pt, Au, Pd, Cs, Sr, Tl, etc.) from aqueous solutions
were presented. The inorganic materials present a higher efficiency to be used as solid
supports for the immobilization of the ILs. It was observed that the physical method of
impregnation, especially ultrasonication, has a positive effect on the adsorption

capacities of the materials obtained.

Keywords: ionic liquids, heavy metals, impregnation, encapsulation, adsorption

1. Introduction

The huge quantities of waste, discharged from various industries and from human activities,
and their negative effect on human health and the environment, have led to some stringent
regulations. These have driven researchers to find and develop some new efficient methods for
the removal and recovery of organic and mineral contaminants from discharged wastes.

Many separation techniques have been proposed especially for the treatment of wastewa-
ters containing heavy metals, such as precipitation [1, 2] ion-exchange [3, 4] liquid-liquid

rich permits unrestricted use,
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Abstract

This chapter reports the possible use of ionic liquids {ILs) in solid-liquid separation processes by their immobilization in suitable solid

supports. This method presents some benefits such as economical one-due to the fact that a smaller quantity of ILs is used and the loss of

ILs in the aqueous phase is avoided; and second the efficiency benefit-because the advantages of the ILs are combined with the
properties of the solid support, and this enhances the removal process of metal ions from aqueous solutions and could be successfully
used in the removal processes of metal ions from aqueous solutions containing trace amounts, The type of solid supports used for the
immobilization of different ILs, and the methods used for the immobilization were discussed. Also the adsorption efficiency of these jonic
liquid immabilized solid supports in the removal process of different metal ions (Cr, Hg, Pt, Au, Pd, Cs, Sr, Tl, etc.) from aqueous solutions
were presented. The inorganic materials present a higher efficiency to be used as solid supports for the immobilization of the ILs. It was
observed that the physical method of impregnation, especially ultrasonication, has a positive effect on the adsorption capacities of the
materials obtained.
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