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ABSTRACT

A brief introduction o f solvent extraction o f  metal ions including

a) types o f  extraction systems, b) types o f ligands used and c) synergistic 

extraction using auxiliary ligands is presented in the chapter first. The scope 

o f  present work has been indicated at the end o f this chapter.

In chapter two efficacy o f potassium-dihydrobis-pyrazolyl-borate in the 

extraction o f  selected metal ions (e.g . copper (II), cadmium (II), cobalt (II), 

lead (II), manganese (II), nickel (II) and zinc(II)) has been described. The 

method o f  preparation o f ligand and the experimental techniques used in the 

study o f  extraction of the metal ions have also been given. From the 

distribution data pH 1/2 (pH at which 50% extraction o f  metal occurs using 

0.005M  ligand) and log Kex (equilibrium constant in the two phase extraction 

system ) values have been calculated. The order o f  extraction o f metals with  

potassium-dihydrobis-pyrazolyl-borate in dichloromethane as a function o f  

pH 1/2 value is as follows:

C u(II) < N i(II) < Co(II) < Z n(II) < Cd(II) < Pb(II) < M n(II)

The efficiency o f  potassium-dihydrobis-pyrazolyl-borate for the 

extraction o f  metals studied here has been compared with that o f  other w ell 

known chelating ligands like thenoyltrifluoroacetone (HTTA), 

dibenzoylm ethane (DBM) and 1 -phenyl-3 -m ethyl-4-benzoyl-5-pyrazolone 

(HPM BP). Separations o f  pairs o f  metals (eg. Cu-Mn, Ni-Mn) which are



feasib le using potassium-dihydrobis-pyrazolyl-borate have been indicated. 

The extractant has also been studied for the possible applications in

a) determination o f metal ion concentration in standard samples

b) preconcentration and group extraction o f metals.

Chapter three describes the preparation and characterisation o f  

potassium-hydrotris-pyrazolyl-borate and its utility in metal ion extraction.. 

Extraction o f  some selected metal ions like copper(II), cadmium(II), 

cobalt(II), lead(II), iron(II),manganese(II), nickel(II), zinc(II) with potassium- 

hydrotris-pyrazolyl-borate has been studied. M echanism o f  extraction has 

been discussed on the basis o f experimental evidence obtained. pH \n and 

log  K ex values have been, calculated for all the system s. The order o f  

extraction o f  metals with potassium-hydrotris-pyrazolyl-borate in 

dichloromethane as a function o f  pH \n value is:

C u(II) < N i(II) < Co(II) < Z n(II) < Cd(II) < Fe(II) < M n(II) < Pb(II)

log Kex values obtained with potassium-hydrotris-pyrazolyl-borate have been 

compared with those obtained with thenoyltrifluoroacetone (HTTA), 3- 

phenyl-4-benzoyl-5-isoxazolone (HPBI), oxine (HOx) and l-phenyl-3-m ethyl-

4-benzoyl-5-pyrazolone (HPMBP). Separations o f pairs o f  metals (eg.Cu-Mn, 

N i-M n) w hich are feasible have been described. The extractant has also been  

studied for the possible applications in a) determination o f  metal ion 

concentration in standard samples and b) preconcentration and group 

extraction o f  metals.



Chapter four describes the synergistic extraction work done with 

potassium-dihydro-bispyrazolyl-borate as primary ligand and 

trioctylphosphineoxide (TOPO) as auxiliary ligand. Mechanism o f  synergistic 

extraction has been discussed on the basis o f  experimental evidence obtained; 

pH 1/2, log Kej/  and log Ks values have been calculated for all the systems. The 

log Ks values obtained with potassium-dihydro-bispyrazolyl-borate and TOPO 

are compared with those obtained with other chelating ligands and TOPO.

Chapter five deals with preparation and characterisation o f  Octaacetate 

o f  calix(8)arene and its applicability in the extraction o f  lanthanides. Solvent 

extraction o f  some selected metal ions La(III), Nd(III), Sm(III) and Eu(III) 

with Octaacetate o f  calix(8)arene has been described. Mechanism o f  

extraction has been discussed on the basis o f  experimental evidence obtained. 

pH 1/2  and log  Ke* values have been calculated for all the systems The order o f  

extraction o f  metals with octaacetate o f calix(8)arene as a function o f pH 1/2 

value is : Eu(III) < La(HI) < Sm(III) < Nd(HI).

Chapter six describes the synergistic extraction o f  some selected metal 

ions like cadmium(II), lead(II), manganese(II) and zinc(II) with a commercial 

extractant LIX26 (Henkel corporation) and tributylphosphate (TBP). 

M echanism o f  extraction has been discussed on the basis o f  experimental 

evidence obtained. pH 1/2 and log K ^/ and log Ks values have been calculated 

for all the system s. The log Ks values obtained with LIX26 and TBP are 

compared with those obtained with other chelating ligands and TBP.
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