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Table 1 Operating parameters of ICP-MS

Parameter Value

Forward power/W 1350
Argon plasma flow rate/L min™ 15.0
Carrier gas flow rate/L min™ 1.17
Auxiliary gas flow rate/L min™ 0.00
Peristaltic pump speed/r min™ 0.1
Sampling depth/mm 7.2

Spray chamber temperature/ C 2

MS scan mode

Peak hopping
Repetition numbers 3
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Table 2 Influence of Te amount on Pt, Pd, and Rh

coprecipitation

Te amount Recovery/%
/mg Pt Pd Rh
1 62.2 57.6 55.3
10 82.9 86.7 80.8
20 94.8 95.7 96.5
50 98.1 98.6 98.4
100 99.2 98.9 98.3

# 3 EERIREXT Pty Pdy Rh HEIJTERIF G
Table 3 Influence of HCI concentration on Pt, Pd and Rh

coprecipitation

HCI concentration/ Recovery/%
mol L Pt Pd Rh

0 - - -

1 96.8 97.4 96.6
28 98.3 98.6 98.8
2 97.9 98.9 98.7
6 98.0 99.7 98.4
12 98.5 98.6 99.3

Note: @ Coprecipitate directly in the 2 mol/L HCI solution. ® Te
solution and Sn solution were added into water, and a black solution was

formed; HCI was added to adjust the HCI concentration to about 2 mol/L,
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and then a coprecipitate was formed in the solution; a lot of water was
added to make the HCI concentration decrease to less than 1 mol/L
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#4 AREEPt. Pd. RhKIEUE
Table 4 Recovery of different amount of Pt, Pd, Rh

Amount/mg Recovery/%
Pt Pd Rh Pt Pd Rh
0.1 0.1 0.02 98.0 97.9 97.6
1 1 0.2 98.4 98.5 99.1
10 10 2 99.0 99.3 97.8

*x5 WIEZR

Table 5 Validation results

Relative deviation/% Inter-
Element ABCD E F G HAv/e(;age laboratory
°  RSD/%

Pt -1 4 -8 4 -10 4 8-3 -4 5

Pd 8-2 -5 0 -10 -7 -6 -1 -5
Rh -8 -7 -8 -6 -10 -8 -9 -9 -8

3 & it

1) FRR T —Fp I E 4 8 B A L 38 S 4 )
ERMITE, AR BRI R R
T

2) T EEARHIRE, BE S, PN
Mo BT VE T DUE 5 & 8 5 B AR oy 4 B &
8, A ROESR T IREMA TIPS R BT &R
T, HEknrZ&E T ICP-MS. ICP-AES. AAS
LMo mTE.
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Determination of Precious Metals in Metal Catalytic Converter
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Abstract: The market prospect and industry management of metal catalytic converters in the automotive industry was analyzed. For the
automotive metal catalytic converter samples, a determination method for precious metal Pt, Pd and Rh using ICP-MS was established.
After soaked in 6 mol/L HCI solution, the sample turned into filtrate and insoluble, and then they were prepared into test solutions
separately after tellurium co-precipitation. The method was co-verified by eight laboratories, and the results are as following: for Pt, Pd
and Rh, the relative deviations between the determination results and the corresponding reference values are all less than 10%, and the
reproducibility uncertainties are 6.6%, 6.5% and 5.8%, respectively. It is concluded that the method has low detection limits, high

recoveries, good reproducibility and satisfactory feasibility.

Key words: metallic substrate; catalytic converter; precious metal; enrichment and separation; inductively coupled plasma mass

spectrometry
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