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Determination of Trace Palladium in Chemical Bulk Drug by
ICP-MS with Microwave Digestion

LI Li,ZHAO Guili

(Comprehensive Technical Center of Qinghai Entry-Exit Inspection and

Quarantine Bureau , Xining ,Qinghai 810000, China)

Abstract A method for the determination of Pd in Hydrocodone Bitartrate Bulk Drug by ICP-MS was
established in this work. The samples were pretreated by microwave-assisted digestion method and the
contents of Pd were determined by ICP-MS under the optimized conditions. The detection limit was
0. 002 9 pg/L with 94. 90% ~103. 4% recovery. The relative standard deviation (RSD) was less than 3% .
This method is simple, rapid, sensitive and accurate for the determination of trace Pd in Hydrocodone
Bitartrate Bulk Drugs, and it is also promising in simultaneously determining the contents of other heavy
metals in similar Chemical Bulk Drugs.
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Table 1 Optimum digestion conditions of microwave

chemistry workstation
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Table 2 Optimum conditions for the determination Pd of ICP-MS
X / / /v /V /v ,
(L +min™ 1) (L+min™ ") (L*min~ ") /W
. ) Tube Lens Analog voltage Pulsed Voltage .
Atomizer flow Assist the flow  The plasma gas flow ICP Rf power
0. 95 1. 20 16. 00 6. 00 —1 950. 00 950. 00 1 000
10 )
3, RSD
3% )
3
Table 3  Analytical results of palladium content
in the samples(n=10)
Pd / )
RSD/ %
The sample batch number (mg * kg™ 1)
20110301 0. 001 1 2.8
1 20120802 0. 000 74 2.5
20130501 0. 003 1 L8
Figure 1 Palladium standard working curve,
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Table 4 Recovery tests of the method /(pg+L7")
Sample Without the sample measurements The adding standard matter amount ~ Add the sample measurements Recovery rate
1 0.278 9 0. 15 0. 434 103. 4
2 0.319 1 0. 15 0. 466 97. 93
3 0. 272 3 0. 30 0. 557 94. 90
4 0. 280 3 0. 30 0. 571 96. 90
5 0. 2811 0. 60 0. 883 100. 3
6 0. 276 1 0. 60 0. 859 97. 15
2.4 5
11 Table 5 Detection limits and quantification
, limits(n=11) /(pg+L7")
b 5 o b
Number of SD Limit of Limit of
0. 002 9 y,g/mL, ° Hmber o Concentration of ,mnt.o Ar{n't O,
measurements detection quantification
2.5 blank SD value
1 0.000 9
’ ’ 2 0.001 7
3 0. 0007
° A 0.000 9
0.4 png/L, 5 0.001 1
6 0.000 8 0.002 9 0.009 7
> 6 RSD 7 0.002 4
’ 6, ,RSD 8 0.000 1
9 0.000 1
0
2%, o 10 0.000 8
11 0.001 2
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Table 6 Analytical results of durability tests

No . 1 2 3 4 5 6 Average RSD/ %
/(pg s LD . . . . . :
Measured value 0. 393 0. 403 0. 395 0. 398 0. 394 0. 405 0. 398 1L 25
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