
Fig. XRD pattern of 
the dissolved surface
：PtZn (Ref. Nowotny et al. 
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Reduction of costs and the effect on the environment
(Reduction of time and leaching solution)
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Compounds of precious metals with zinc 
dissolve faster than pure precious metals.

Scrap
(Autocatalyst, electronic circuit, etc.)

Zinc vapor 
treatment

Leaching out
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Precious metals Compound formation

New hydrometallurgical process for precious metals

Dissolution of Pt5Zn21 at 0.7 V 

Dissolution of Pt5Zn21 at 1.0 V
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Fig. Time variations in dissolution 
rates of Pt and Zn from Pt5Zn21

Fig. Time variations in the dissolution 
rate of Zn from Pt5Zn21

Fig. SEM image of the 
dissolved surface

Preferential dissolution of Zn 
results in υ phase (Pt5Zn21→ υ) 
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Potentiodynamic measurement Potentiostatic measurement

Synthesis of Pt-Zn compound

873 K

quartz ample

Pt plate 
supported by 

Mo wire

Zn powder

Fig. XRD patterns of (a) the synthesized 
sample and (b) Pt5Zn21  
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To optimize the  process, dissolution behaviors of
precious metal compounds need to be investigated.

[Channel Flow Double Electrode (CFDE)]

pump

• The working electrode current, IW , is due to dissolutions of Pt and Zn ( IPt + IZn ). 

ICIW

Pt-Zn

Zn2+

Pt4+

Pt

• The collecting electrode current, IC , is IPt ×collection efficiency, N.
• N can be calculated theoretically from geometries of electrodes[1].

Measurement of the dissolution rate of Pt-Zn compound

5 mol / L HCl solution

The dissolution current of Pt from Pt-Zn can be derived from Ic and N

Dissolution behavior of Pt-Zn compound was investigated. 

Working electrode (Pt-Zn) was polarized anodically.

Collecting electrode (glassy carbon) was polarized to reduce Pt ions that dissolved 
from the working electrode.

Working 
electrode

Collecting 
electrode

The dissolution current density of Pt from working 
electrode, i Pt , is derived according to the following 
equation :

i Pt = I C / NA
I C : collecting electrode current, N : collection efficiency,
A : surface area of the working electrode

i Pt  was in accordance with the current dencity at the 
working electrode, iW .
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Potential of Pt5Zn21 electrode, E / V vs. SHE

Dissolution rate of Pt5Zn21

Fig. Polarization curves of Pt5Zn21 (iW) 
and dissolution rate of Zn (iZn) and Pt (iPt)

At the potentials below 0.8 V, only Zn 
dissolves.
At the potentials above 0.8 V, Zn and 
Pt dissolve. 

The working electrode current is due to 
the dissolution of Pt

The dissolution rate of Pt is two 
orders of magnitude higher from the Pt-
Zn compound than from pure Pt. 
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( ≒ iW)

Fig. Polarization curve of Pt  

Pt and Zn dissolution current from Pt5Zn21 were measured in the same manner

Pt5Zn21 working electrode was kept at a potential and time variations in the 
dissolution rates of Pt and Zn were investigated.

10 μm

10 μm

The dissolution current density of Zn, i Zn = iW - i Pt

The dissolution current density of Pt from Pt5Zn21
working electrode, i Pt = I C / NA

Heating 2 days 
973 K
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Fig. Pt-Zn Phase Diagram
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Fig. SEM image of the 
dissolved surface

The dissolution rate of Pt increases 
with time, accompanying an increase on 
the surface roughness. 

Autocatalyst

Fig. Recovery process of precious metals using zinc vapor

There is growing  demand for precious metals as functional materials. 
To recover precious metals from scrap with less environmental load and without the least leftover, 
a novel efficient process is required.

2θ / degree

Potential of working electrode (Pt)  was scanned from 0.2 V to 1.2 V at 10 mV・s-1, 
while collecting electrode was kept at 0.1 V


