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ABSTRACT

This study employed a tri-n-octyl/decyl amine (Alamine 336) as an extractant dissolved in
kerosene to extract palladium(II) from HCI solution at 25˚C. The experiments of different
stripping reagents such as HCI, NaCl, KCl, BaCl2, AlCl3, and thiourea were compared,
respectively; and the optimal status was determined. The results showed that the extraction
distribution ratios are proportional to the extractant concentration and disproportional to
chloride ion concentration. By graphical analysis, the compositions of palladium complexes
in organic phase and equilibrium constant of recovered extraction reaction were examined.
Finally, the recovery efficiency of palladium(II) in acidic chloride solution was determined.
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1. Introduction

The platinum group metals (PGMs: Pt, Pd, Rh, Os,
Ir, and Ru) are used extensively in automobiles, chem-
icals, jewelry, medical prostheses, and dental and
extrusion devices. The PGMs demand projections
show a significant increase in the use of these metals
for current fuel cell technology, automotive technol-
ogy, and the development of fuel cell vehicles. Due to
the characteristics such as resistance to oxidation and
corrosion, catalytic activity, electrical conductivity,
and high melting points, PGMs are extremely useful
in different industries. In automobiles, demand for
platinum(IV) and palladium(II) in the autocatalyst sec-
tor has risen up by 5% each year [1]. PGMs are used
in catalytic converters to reduce harmful emissions.
Approximately 60% [1] of the annual world produc-

tion of palladium(II) and platinum(IV) was used in
automotive exhaust catalysts [2], but the amount of
PGMs currently being recycled from used autocata-
lysts remains around 20% [3,4]. For the automotive
industry, technology that uses the platinum(IV) and
palladium(II) catalysts cannot be substituted by other
metals. The recovery of palladium from waste solu-
tions as well as preconcentration techniques to facili-
tate their determination at very low levels is
important environmental and economical issues.

The traditional PGM recovery methods are costly
and complex because of the chemical separation, acid
dissolution, physical treatment, and refining processes
[5,6]. During the PGM recovery operations, the
separation technique of classical precipitation methods
[7–9] is relatively low and costly because of the
number of operations required. By contrast, the use of
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