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Internal standard control-determination of platinum content in Ni-Pt alloy by ICP-AES

ZHAO Wanchun, LI Qiuying”, SUN Qi, ZHAO Wenhu, YANG Hui
(State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals,
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Abstract: Accurate determination of platinum content in nickel-platinum alloy. It is an important index in
material balance inspection and trade. In the past, diluted Inductively coupled plasma atomic emission
spectroscopy were used, but the dilution process of this method is easy to introduce error. Yttrium internal
standard measurement control. The sample was dissolved by hydrochloric acid and nitric acid, in 15%
hydrochloric acid medium. The method of Accurate determination of platinum content in Ni-Pt alloy target
by ICP-AES is established. the influencing factors, including the line selection, effect of matrix nickel,
instrument determination conditions, were been experimented. The detection limits (ug/mL) of the method
were 0.029 for (Pt 204.937), 0.046 for (Pt 299.797), 0.035 for (Pt 265.945). The determination levels of the
platinum in the range from 1.00% to 15.00%. The standard recoveries are from 99.1% to 101.6%, RSD<1%.
The method is accurate, fast and simple. The results were in good agreement with those obtained by
Titrimetric determination.
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ARG TR BN 35 s, FAAMAFTAIA 5 s
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S KR £ BT K.
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4 0.8 L/min.
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Tab.1 Effect of nickel matrix on determination of platinum

differential analyser /(pg/mL)

5 Pt I {E
K
= ! Ni: 0.1 Ni:03 Ni:05
) mg/mL  mg/mL  mg/mL

Ni: 0.7 Ni: 1.0
mg/mL  mg/mL

Pt204.937 -0.016 -0.0061 -0.029 -0.0092  0.024
Pt299.797 -0.050  -0.030 -0.0041 0.0061  0.057
Pt 265.945 -0.027 -0.0023  0.044 0.088 0.15
Pt 214.423  0.047 0.18 0.24 0.37 0.51
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MR 1TV H, BRI ELE 0.1~1 mg/mL
2 |], %F Pt204.937nm. Pt299.797nm Al Pt265.945nm
WA HEMIKEE 03~1 mg/mL Z[[, Xf
Pt214.423nm A — @500, Bt LA T A7 e 4
Pt204.937nm. Pt299.797nm B Pt299.797nm.
2.3 BRERERE

ERTR B 5| N2 A5 7 A iR ) 42 i 2R R0 5 7T
RIS LR R AL, sl e g5 . #%2
T 5% 10%- 15%F1 20%H) 5 BRI B 5 I 52 Je 2
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Tab.2 Linear range, linear regressionequation, correlation coefficient of calibration curve and detection limit

TLE WA /mm 2 MEVE il /(ug/mL) A EIS ey R R 6 PR /(ug/mL)
Pt 204.937 5.00~100.00 y=-1.5+153.1x 0.99999 0.029
Pt 299.797 5.00~100.00 y=-21.1+331.1x 0.99999 0.046
Pt 265.945 5.00~100.00 y=-23.8+880.2x 0.99999 0.035

2.6 fnfs EICRL:

I bR VSR IGUE 7 VR IHERIE . FREL 0.10
g NiPt5 FEd 7 3, $&HRSEIR VA0 B 5 2% 200
mL, 3 NAIRAE, HA 4 OIS B R
TCE, GRAITE 3. K 3 THEAF B IR R
N 99.1%~101.6%.
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Tab.3 Recovery of standard addition

e — I E 1B IiAE WERME %
fngml)  Apg/mL)  /(ug/mL)
10.00 34.87 99.1
20.00 45.09 100.6
Pt204.937  24.96 30.00 55.05 1003
40.00 65.59 101.6
10.00 35.05 100.6
20.00 4523 101.2
30.00 55.26 100.9
Pt265.945  24.99
40.00 65.65 101.6
10.00 34.86 99.4
20.00 45.06 100.7
Pt299.797  24.91 30.00 54.97 100.2
40.00 65.52 101.5
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Tab.4 Results of precision test (n=11)

/%

TR/ K Pt N EE Pt 518 RSD
5.004, 4.964, 4.997, 4.989, 4.994, 4.893,
NiPt5 Pt204.937 4.967 0.696
4.992,4.961,4.921, 4.968, 4.953
4.976,4.961, 4.937, 4.936, 4.952, 4.955,
NiPt5 Pt299.797 4.926 0.735
4.866,4.904, 4.868,4.914, 4.919
5.019, 5.007, 5.001, 4.976, 4.990, 4.990,
NiPt5 Pt265.945 4.976 0.706
4.919, 4.946,4.914, 4.997, 4.972
14.965, 15.036, 15.033, 15.042, 14.954, 14.953,
NiPt15 Pt204.937 14.998 0.305
15.053, 14.994, 14.925, 14.962, 15.038
14.912, 15.077, 14.810, 14.953, 15.030, 14.942,
NiP1t5 Pt299.797 14.941 0.536
15.025, 14.939, 14.934, 14.894, 14.840
14.982, 15.018, 14.990, 14.880, 14.940, 15.109,
NiPt15 Pt265.945 15.002 0.487

14.953,15.030, 14.942, 15.093, 15.088
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Tab.5 Pt content analytical results of samples 1%
TR BRARAE A3 g%

NiPt5 211208-2A 5.0 4.97 5.01
NiPt5 211214-1A 5.0 4.96 4.95
NiPt5 211217-1A 5.0 4.96 4.97
NiPt5 220208-3A 5.0 4.98 4.96
NiPtl5 211215-1A 15.0 14.97 14.98
NiPtl5 220119-2A 15.0 14.99 14.96
NiPtl5 220120-1A 15.0 15.04 15.02
NiPtl5 220120-2A 15.0 15.11 15.15
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