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Abstract

Distribution diagram of Pt(IV), PddII), and Rh(ITl) in HCI solution was obtained as a function of HCl concentration from 0.001 to
10 M by considering complex formation reaction together with mass balance. When HC] concentration was higher than 0.1 M, most
of Pt and Pd in HCI solution exist as PtCI;” and PdCI; . The concentration of HCl had a great effect on the speciation of Rh(TII).
As HCI concentration increases from 0.1 to 10 M, the predominant species changes from RhCl® to RhClg™, Interaction parameters
of PICL}" and PACL" with hydrogen jon were evaluated from the solvent extraction data of Pt and Pd reported in the literature,
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[Pt],=[PtCl,], ., =[PtCIS]+[PtCI; J+[PtClg 1 (1)

total

[Cl] total = [HC1 ] total+ 4 [PtC14] total
=[CI" |+4[PtCL)]+5[PtCl; ]+ 6[PLCIY "] )

g gake] FErF YA 2704 2 (1) 2)
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= 3
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[Pd],u=[PdCL,], . =[Pd""1+[PdCI*]+[PdCL}]

total

+[PdCI; 1+[PdCI; "] 3)

[Cl] = [HC] 11+ 2[PACL, ]

total
=[CI 1+ [PdCI"]+2[PdCI3]+3[PACI; ]+4[PdCI; ] (4)
2e HoE AakgelM =HT
& thest 2ol vehd % 3
[Rh]=[RhCl3],_, =[Rh’* ]+ [RhCT*" ]+[RhCL;]

Qo] BAA

+[RhC1)]+[RhCI; 1+ [RhCL ]+[RhCI; "] (5)

Table 2. Stability constants for the formation of Pd(Il)-chloro
complexes in HCIO, solution at 25°C'®

Table 1. Stepwise stability constant for the formation of Reaction logk d=0) logk (=1)
Pt(IV)-chloro complexes at 25°CY Pd* + CI' = PACI* 6.1 447
Reaction logk Pd* + 2CI' = PACL® 107 7.76
PCl, + CI' = PtCly 2.016 Pd* + 3CI' = PdCly 13.1 102
PtCls + CI' = PtCl> 2.010 Pd* + 4CI' = PdCL* 154 115

Table 3. Stepwise stability constant for the formation of Rh(II)-chloro complexes in 1.0 M HCIO, solution at 25°C10

Reaction logK logf (I=1)
Rh* + CI” = RhCI* 245 RW* + CI" = RhCI* 2.45
RhCI**+ CI” = RuCly* 2.09 Rh** + 2CI" = RhCl* 4.54
RhCL* + CI” = RhCly° 1.38 RW** + 3CI" = RhCl® 592
RhCly® + CI” = RhCly” 1.16 Rh* + 4CI° = RhCl,” 7.08
RhCl,™ + CI” = RhCls> 1.6 RI** + 5CI” = RhCls* 8.68
RhCl* + CI” = RhClg™ -0.32 Rh* + 6CI" = RhClg> 8.36
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[Cl]total = [HCl]total+ 3 [RhC13]total
=[CI" ]+[RhCI**]+2[RhCI}]+3[RhCIS]+4[RhCL; ]
+5[RhCIZ 1+6[RhCL] 6)
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Fig. 1. Distribution of P{(IV) containing species with HC1
concentration at 0.001 M PtCl,.
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Fig. 2. Distribution of Py(II) containing species with HCl
concentration at 0.001 M PdCl,.
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[CHorar=[HC 0+ 4PLC g+ 2[PACL o+ 3IRDACL ]
=[CI 1+4[PtCI9]+5[PtCI;1+6[PtCLZ 1+{PACI 1+2[PdCL]
+3[PACL;1+4[PACI 1+ [RhCI* 1+ 2[RhCI;]+3[RhCL

+4[RhCI;]+5[RhCET+6[RhCL ] (8)
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Fig. 4. Distribution of Pt(IV) containing species with HC]
concentration in a mixed solution of PyIV), Pd(II)
and Rh(II) of 0.001 M.
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and Rh(Ill) of 0.001 M.
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