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ABSTRACT. In the reversed-phase ion-pair high performance liquid chromatographic (RPIP-HPLC) elution
behavior of noble metal-thiacrown ether complexes, the effects of the concentration of ion-pairing reagent and
kind of ligands were studied. It was found that the less the number of atoms in the ring of the thiacrown ether
molecule was, the larger the selectivity was, and the elution mechanism of the complexes was explained due to
the formation of ion-pair when the concentration of sodium dodecyl sulfate (SDS) in mobile phase was lower
than 10 mM and due to the formation of micelle when the SDS concentration was higher than 10 mM. As a con-
clusion, separations of the noble metal-thiactown ether complexes in an optimum separation condition were ac-
complished successfully and the method was proved to be an useful one for the separation and determination of
Ag (1) ion in a black-white photographic fixing solution.
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]|+ u-Bondapak CN H# (3.9 mmx 15 cm, 5
pm)yE F2 ARl o, o] Aol 2 AL
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Table 1. The k' values of the noble metal-thiacrown eth-
er complexes on the four kinds of columns®

Column
. Noble
Thiacrown metal  Supel p-Bon-  p-Bon-  u-Bon-
ether upelico dapak  dapak  dapak

ion
G Cis  phenyl CN

Agl) ND ND ND 150
Cul ND ND ND 110
Hg() 20 ND  ND 75
PdI) ND 115 ND 115
PIV) 65 135 60 115
Agl) ND ND ND 215
Cu(lly 45 7.0 90 200
Hg) ND ND ND 210
Pd(Il) 45 ND ND 200
P(IV) ND ND ND 205

‘Mobile phase; MeCN : water(25:75) solution containing
0.1 mM SNS and 10 mM SDS at 25°C and pH 2.20,
ND: not determined.
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Fig. 1. Effect of the kind of ligands and SDS concentration on the & of the noble metal-thiacrown ether (A: M™-9aneS;,
B: M"™-12aneS,, C: M™*-15aneSs, D: M"*-18aneSs) complexes. Mobile phase; MeCN : water (25:75) solution containing 10
mM SDS and 0.1 mM SNS at pH 2.2 and 25 °C, Metal complex identification; ®: Ag(I)-, m: Cu(Il)-, A: Hg(Il)-, w: Pd

(IT)-, @: Pt(IV)-,
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: Au(Ill}-thiacrown ether complexes, respectively.

A 7S vA A ez g AAlFE 10
mM ] Fig. 1A]4] B3 2]71= 9aneS;= Hg(Il)
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Fig. 2. Separation chromatogram of Pd(I)- and Pt(IV)-
9aneS; complexes. Condition is the same as listed in Fig.
1, Peaks identification; S: system, A: 5 ug of PddII), B: 5
ug of P(IV).
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Fig. 3. Chromatograms for the determination of Hg(II)-
15aneSs in the presence of Cu(Il)-15aneSs. Condition is
the same as listed in Fig. 1, A: 0.05 mM of Hg(Il)-
15aneSs with 5 mM Cu(ll)-15aneSs, B: 0.10 mM of Hg
(IN)-15aneSs with 5 mM Cu(ll)-15aneSs, Peak iden-
tification; S: system, I: impurity.
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Fig. 4. Chromatograms of Ag(l)-18aneSs in standard
solution (20 uL of 0.25 mM) (A) and in photographic
fixing sample solution (B). Condition is the same as
listed in Fig. 1, Peaks identification; S: system, I: im-
purity.
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Table 2. Determination of Ag(I) ion in black-white pho-
tographic fixing sample solution®

Concentraion of

Sample solution/mL Ag(l) ion/ppm

5 RS.D..%
. mM
11122‘ g)}(’l‘:le 18aneS,  RPIP- o
P o ¥ in CHCN  HPLC

) added

5.0 5.0 0.97 0.93 4.3

“Average value of triplicate determinations.
HPLCS] 7b4] S3segow 4arg 3ol 097
mg/L, AASE F-28} glo] 0.93 mg/LE §-AIRF A=}

E JeRdiich 2 Q79
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B Q9= 199795 RS 7| 2apekel 7 ghedd
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