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Table 1 Instrument and operating conditions of ICP-

OES

Hitachi Dual Monochro ICP optical
emission spectrometer P-5200

Instrument

RF frequency 27.12 MHz

RF power 1 kW
Plasma gas (Ar) 12 L min "’
Nebulizer gas (Ar) 0.5 L min~'
Auxiliary gas (Ar) 0.5 L min~'
Slit width 30 pm

Slit height 10 mm

15 mm (over r.f. coil)

550V (for analytical line)

500 V (for internal line)

3 s X 3 times

P1213.620 nm

Pt II 214.423 nm

Ni II 231.604 nm

Pd 1 340.458 nm

YII 371.029 nm (Internal line)

Observation height
Photomultiplier voltage

Integration time
Spectral line
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Fig. 1 Fused silica crucible with double lids” ™"

(dimension : mm)
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Table 2 Property on dissolution or fusion of platinum phosphide
Dissolution or fusion reagent Property Vessel for dissolution or fusion
HCI X (Insoluble)  Beaker
HNO, X (Insoluble)  Beaker
Aqua regia X (Insoluble)  Beaker
H,SO, X (Insoluble)  Fused silica beaker

A mixture of HCl and HNO; after heating in conc. H,SO,

Fusion with Na,S,0-,

A mixture of HCl and HNOQOj after heating in melted Na,S,0;

Fusion with NayO, only or a mixture of Nay,O, and NaOH

A mixture of HCI and HNO; after fusion with Na,O, only or a
mixture of NayO, and NaOH

O (Soluble)
X (Infusible)
O (Soluble)
O (Fusible)

O (Soluble)

Fused silica beaker

Fused silica crucible with double lids

Fused silica crucible with double lids, and beaker
Nickel crucible

Nickel crucible, and fused silica beaker
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Table 3 Determination of phosphorus and platinum in platinum phosphide
Found”, %
Dissolution
P Pt Total
A mixture of HCl and HNO;” after heating in melted Na,S:07 (2 g) 11.2, 88.1, 99.3¢
11.4, 88.0; 99.4,
11.4, 88.1, 99.54
Average 11.34 88.15 99.44
SD +0.10 +0.06 +0.12
RSD (%) 0.88 0.07 0.12
A mixture of HCl and HNO;"” after fusion with Na,Os (2 g) 11.8, 87.44 99.3,
A mixture of HCl and HNO,” after fusion with a mixture of Na,O, (1 g) and 11.7, 86.6, 98.3,
11.6, 88.7, 100.4;

NaOH (1 g)

a) Sample 50 ~ 100 mg ; b) Hydrochloric acid 10 mL + nitric acid 5 mL ; SD : Standard deviation ; RSD : Relative standard deviation

Table 4 Determination of P, Pt, Pd and Ni in HySO, or Na,S;0- and in phosphide after heating with H,SO, or

NaQSQO7
Found, %
Component in HySO, or Component in phosphide
Sample i Dissolution NayS,0O; after heating after heating with HySO, Total
with HyoSO; or NayS.0; or Na,S,0-
P Pt Pd Ni P Pt Pd Ni

Pt A mixture of HCl and HNOj after heating 11.9, 7.58 — — <0.0, 79.8, — — 99.3,
phosphide in conc. HySO,

A mixture of HCl and HNO; after heating 11.0, 0.79 — — 0.12 88.04 — — 99.3,

in melted Na,S,O,

Pt-Pd-Ni A mixture of HCl and HNOs after heating 3.65 0.06 0.62 3.86 1.9 85.4, 0.88 2.76  99.2
phosphide in conc. HySO,

A mixture of HCl and HNOj; after heating 5.5 0.47 0.50 5.59 0.0, 88.44 0.96 1.06  99.54

in melted NayS;O;

a) Sample 50 ~ 100 mg
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Dissolution of Platinum Phosphide in a Mixture of Hydrochloric Acid and
Nitric Acid after Heating in Concentrated Sulfuric Acid or
Melted Sodium Disulfate for Determination of Platinum and Phosphorus
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A platinum phosphide sample was constituted of PtP, and Pt;P, which were determined by
X-ray diffraction. It had the shape of a thin plate (thickness of about 0.5 mm), and had a plati-
num-like color. It was not dissolved in aqua regia and other acids, because it was an acid-resis-
tant substance. However, it could be dissolved in a mixture of hydrochloric and nitric acids,
after it was heated sufficiently in concentrated sulfuric acid or melted sodium disulfate. Most of
the phosphorus was first of all extracted from the phosphide by heat in concentrated sulfuric
acid or melted sodium disulfate. On the other hand, most of the platinum remained in it, and
the shape of the thin plate virtually remained the same. The platinum was dissolved in a mix-
ture of hydrochloric and nitric acids. Platinum and phosphorus in the phosphide were deter-
mined by ICP optical emission spectrometry (ICP-OES) without their loss during dissolution.

Keywords : platinum phosphide (PtP; and Pt;P,); selective dissolution of phosphorus ; hot con-
centrated sulfuric acid ; melted sodium disulfate ; ICP optical emission spectrometry.
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