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Platinum and Rhodium Dissolution Behavior in
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The dissolution behavior of platinum(Pt) and rhodium(Rh) metals in non-alkaline glass
melts was investigated, using Pt and Pt-Rh alloy crucible under a different temperature
and oxygen partial pressure in the atmosphere(pO.). The Pt and Rh concentrations in
non-alkaline glass melt increased with increasing time and temperature. The equilibrium
concentration of Rh was 10-fold higher than that of Pt. As pO, was decreased, the Pt and
Rh solubility in the glass melt were decreased and the valence state of Pt and Rh were
also decreased. Additionally, it was clarified from the relationship between pO, and
log(Pt or Rh solubility) that the valence states of Pt and Rh changed around pO,=14kPa
in the following series of Pt*, Pt° or Rh*, Rh*". The Pt concentration in the glass melt
using 82Pt-18Rh(in atm%o) crucible was lower than in 100%Pt, which indicated that the
Pt solubility in the glass melts was influence by Pt metal activity in the crucible.
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O, : physically dissolved oxygen
a0, : oxygen activity
m,n : valence state
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Fig. 1 Transfer of O, molecule into glass melt from

atmosphere by the local cell on platinum.®®

Table 1 Isotopic Abundance of Rh,SrO,SrOH.
Mass No. 101 102 103 104 105 106
Rh 100
SrO 9.84 6.99 8241 0.05 0.17
SrOH 0.56 9.84 6.99 8241 0.05
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Fig.2 Schematic drawing of experimental set-up for
investigating about Pt and Rh dissolution
behavior in NAABS glass.
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Fig. 3 Glass dissolution process for measurement of
Pt and Rh concentrations in NAABS glass.
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Fig. 4 Strontium-resin treatment to remove Sr ions in
the glass dissolution sample.
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Fig. 5 Pt concentration in NAABS glass heated in
82Pt18Rh crucible as a function of time and
temperature in the air.
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Fig. 6 Rh concentration in NAABS glass heated in
82Pt18Rh crucible as a function of time and
temperature in the air.
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Fig. 7 Pt and Rh solubility in NAABS glass heated in
82Pt12Rh crucible as a function of
temperature in the air.
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Fig. 8 Pt and Rh ion concentrations in NAABS glass
heated at 1673K for 48hrs in 82Pt18Rh crucible
as a function of oxygen partial pressure in the
atmosphere.
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Table 2 Average Valence State of Pt and Rh in
NAABS Glass at 1673K.
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Fig. 9 Pt concentration change in NAABS glass in
100Pt and 82Pt18Rh crucible as a function of
time and temperature.

JOAT-IEZEHRE 56 (2006)

—JEPEROE X B L O (7], [8] XhH KD
72Pt3B & ORhO - 5 i 8 %2 779

—Ji TV AH ) H 5 A XN hDOEEFEIGERO,IX
lkPaﬁ ThHHIERFELLOMETHLNE o
TWwbY, fit-> T, NABSSH F A X )V | fHTidPt.
Imi%h%nM%RWth@%waékﬁmé
N5,

Fig. 98 & U'Table 312100PtH{ 3 & 82Pt18Rh 3
EHOWIBAD T 5 AP OPHEE ORRFZEILB X O
Pt (A8hM#EL) # Wk L 7245 % /R9 . Fig. 9
#%\#é@b\ummﬁﬂ%ﬁmbﬁﬁﬁﬁix¢
DOPHEEHDHH S ITE V. F /2Table 355555
memwwﬂnﬂ&mﬁﬂkwmﬁﬁéww+m
BT OPUEFHE (1:082) 26 THENLEE
MRS —HLTwb, IS0 E, S, 100Pt
R D F5 DSPHE R & 255 WELHNZ BEA T d 2 Hif
DPYRXZ VIERBENOTHLEELZ NS,

Table 3 Comparison of Pt Concentration in 100Pt
and 82Pt18Rh Crucible for NAABS Glass
Heated at 1673 and 1873K for 48hrs.

Pt concentration / ppm

Temperature 1673K 1873K
100Pt 0.95 2.3
82Pt18Rh 0.6 1.8
Ratio of Pt concentration
1:0.6 1:0.8
(100Pt:82Pt18Rh)
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