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Table 1 Roasted products of precious metals

complex salts and compounds

Salt  (NH4),RuCly (NH4)3RhCls (NH4),PdCly  AgCl

Efoaitxi? Ru0, Rh,0; PdO Ag

Salt (NH4)20sCls  (NH4) 2IrCls  (NHy) 2PtCls AuCl3

;{:03552? 0s04 Ir0, Pt A

Note: 1. RuO; is gradually oxidized to RuO4 w hen temperature is higher
than 600 C.
2. AgCl will be decomposed as Ag, NaCl, CO; etc when it and
NayCOj3 are melted together.
3. Heated to 150~ 180 C, AuCl; is decomposed as AuCl and
Clp; higher than 220 C, decomposed as Au and Cl,.
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lonization potentials of precious metals

Table 2

lonization potentials

T Electron Sum of
construction gy v poey  EieV E i~ Es/eV
Ru 447 54! 7.36  16.76  28.46 52.58
Rh 48 55 7.46  18.07 31.05 56. 58
Pb 44" 8.33  19.42 32.92 60. 67
Ag 44" 5! 7.57 21.48 34.82 63. 87
Os a4 54°6s>  8.70  17.00
Ir 454" 6> 9.10  18.56
Pt 458 6s'  9.00  20.50

Au 4590 65! 9.22
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Table 3 Corrosion properties of precious

metals by acid or alkalil " 7!

M edium t/°C  Ru Rh Pd Ag Os Ir Pt Au
Conc. H»S04 18 A A A C A A A A
HC1 (36%) 18 A A AB C A A A A
HNO;(2 mol/L) 18 A A C D B A A A
HNO3(70%) 18 A A DD C A A A
Aqua regia 18 A A D CDATDD
HF(40%) 18 A A A C A A A A
dry Cly 18 A A C —A A B B
NH;*H,0 18 A A A A A A A A
NaOH ( solution) 18 A A A A A A A A
H,S04 100 A A B D A A A A
Aqua regia Boilng ABAB D D D A D D
HCl (36%) 100 A A B D CA B A
HNO3(70%) 100 A A D DDA A A

Note A —Very stable (uncorrodible); B—Stable ( little corrodible);
C —Not stable ( corrodible) ; D —Very unstable ( easy corrodible)
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B 1 5@ MR bk R

Fig. 1 Antrcorrosion properties of precious metal
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Fig. 2 Electronic structures of ground and

excited states of 4d precious metals
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Stability and strength
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Fig. 5 Variation tendency of atomic
stability and metalbond strength and
their synergetic influence
A —Atomic stability of precious metals;

B —Bond strength of precious metals;

C —The antrcorrodible intensity of lumpy PM
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Chemical stability differences between

atonr and metal-state precious metals

CHEN Jing
(Institute of Precious Metals, Kunming 650221, P. R. China)

[ Abstract] The chemical stability of atom-state precious metals is according with the order of Ru< Rh< Pd< Ag and Os< Ir< Pi<
Au; while the order of metal state stability and strength of metal bonds is according with Ru> Rh> Pd> Ag and Os> Ir> Pt> Au
from the data of atomized-heats, melting points, and boiling points of precious metals, The differences in concepts of atom and metal
state of precious metals were also given out, and the explanations for these were discussed from the atomic structure and metal bond
theories.

[Key words] precious metals; atomic structure; metal bond; stability (2ﬁiﬁ 5|EF.E )
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