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A B S T R AC T

The chelating ion exchangers of the functional iminodiacetate (Amberlite IRC-718) and ami-
doxime (Duolite ES-346) groups have been applied for Pt(IV) removal from the chloride (0.1 ÷ 
8.0 M HCl) and chloride-nitrate (0.1 M HCl + 0.9 M HNO3, 0.5 M HCl + 0.5 M HNO3, 0.9 M HCl + 
0.1 M HNO3) solutions. The monolayer sorption capacities (Q0) for Amberlite IRC-718 deter-
mined from the Langmuir isotherm model were changed from 1.032 to 0.917 mmol g−1 and from 
0.948 to 0.831 mmol g−1 in the chloride and chloride-nitrate solutions, respectively. For Duolite 
ES-346 Q0 values were equal to 1.120–0.937 mmol g−1 in the chloride solutions and 0.692–0.806 
mmol g−1 in the chloride-nitrate systems. The infl uence of acid concentrations, phase contact 
time and macrocomponent addition (AlCl3, CuCl2, NiCl2) on Pt(IV) sorption was also studied. 
The pseudo second order equation provided the best fi tting of experimental values. The working 
and total ion exchange capacities as well as distribution coeffi cients of Pt(IV) were determined 
by the dynamic method. From the breakthrough curves the time required for the formation and 
moving of the exchange zone was also calculated. Pt(IV) desorption in the amount of 84.3% and 
77.6% from IRC-718 and ES-346, respectively, was performed using 6 M HCl.
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1. Introduction

Because of small amounts of platinum group metals 
(PGMs) in nature and their impoverishment in natural 
resources, physicochemical methods are of great impor-
tance for recovery of PGMs from secondary sources for 
example, used up three-way catalysts, dental alloys 
and industrial wastewaters [1,2]. One of these methods 
is ion exchange chromatography. Ion exchangers have 
long been used for the preconcentration and selective 

sorption of platinum group metal ions from analytical 
and environmental samples [1–6]. Ion-exchange sepa-
rations of palladium, platinum, rhodium and iridium 
ions were most frequently based on application of 
anion exchangers in chloride solutions making use of 
the change of valency value till a proper distribution 
coeffi cient is reached [1]. Recently very good results 
have been obtained in both sorption and separation of 
trace and milligram amounts of noble metal ions using 
chelating ion exchangers [6–10]. These resins are char-
acterised by diversifi ed affi nity and high selectivity for 
platinum metals. Their properties depend on the type of 




