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Determination of Lead in Sn-Ag-Cu Solder for CCQM Comparisons by IDMS
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Abstract; The contents of two levels of lead in Sn-Ag-Cu system solder for CCQM compari-
sons were determined by isotope dilution mass spectrometry (IDMS) after the samples were
mixed with ' Pb spike and digested by H,O,-HF in PTFE vessel. H,O,-HF digestion sys-
tem avoided forming silver chloride and @-stannic acid when using conventional nitric acid
and hydrochloric acid for Sn-Ag-Cu solder, and saved the digestion time. Matrix effects on
28 Ph /27 Ph ratio determination and the resulting Pb contents in solder were discussed, and
the result shows matrix effect was reduced by selecting the appropriate dilution factor in the
case of guaranteed precision. Established accurate determination method for high and low
level of lead in Sn-Ag-Cu system solder, the uncertainty of the measurement was also ana-
lyzed and evaluated. The good degree of equivalence of CCQM-P119 and CCQM-K&88 indi-

cates IDMS has good accuracy and small uncertainty compared with traditional methods, it
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validate reliability of this method. The established IDMS method is suitable for the certifi-

cation of similar solder reference materials.

Key words: isotope dilution mass spectrometry (IDMS); lead; solder; CCQM comparison
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Table 2 The results of Pb in lead-free solder of CCQM-P119 and CCQM-K88 by IDMS
b R 2 Rl R /g RN /g (E%ﬁfp Fedh i Pb T RSD/ % BEE
WEPh/2TPh Y E {E H 8/ (mg/kg) (mg/kg) (mg/kgd
0.192 00 1.064 14 0.611 84 953.1
0.192 88 0.926 02 0.662 62 949. 4
CCQM-P119  0.191 68 1.019 93 0.625 13 950.2 950. 8 0.28 945.9
0.192 82 0.927 40 0.661 22 947. 6
0.193 66 1. 025 30 0.628 30 953.9
0.228 02 0.232 37 0.656 12 195.6
0.225 78 0.214 54 0.682 40 196.1
CCQM-K88 0. 225 30 0.201 41 0.706 81 197.1 195. 8 0. 45 197.2
0.228 08 0.202 81 0. 709 45 194, 7
0.229 73 0.233 92 0. 659 60 195.6
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Fig. 2 Results for Pb of CCQM-P119
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Table 3 Uncertainty for lead amount content measurement in CCQM-P119 and CCQM-K88
% B7E PR e E %
. AL SR
ko P-119 K-88 P-119 K-88 Eid]
188.9 188.3 mg/kg 3.29X107¢  3.29X107*  27Ph BB AR LR A
7 5 ng HRE A A
Rs 2.370 44 2.370 44 2.40X107¢ 2.40X107¢ SRM981 £ & B
Ry 0.611 8 0. 656 3 2.21X107%  1.90X107%  REAMIEMRAE RSP Ruoszor A
R, 0.636 8 0.691 4 2.11X1078 1.70X1073 PR R £ 6 A
RZOS/ZO7
R.  2.45141 2.449 4 2.00X107%  4.90X107%  Pb RIRFEHE Raos/zo7 A
R, 0.181 94 0.181 69 1.15X1074  7.00X107¢  Pb BB ¥ Rass2or £ L A
996. 86 197.5 mg/kg 1.00 0.50 Pb KR EAEWR AL B
m, 0.192 00 0.228 02 g 4.00X1075 4.00X107%  REEFEE B
my 1.064 14 0.232 37 g 2.00X107°  4.00X107° BRI E B A R AG BR B B
my  1.08559 0.190 77 g 2.00X107%  4,00X107% g aE BB B A R £ L B
My 0.202 11 0.206 13 g 4.00X107° 4.00X107° Pb RAEMEN R E B
950. 8 195. 8 mg/kg 1.17 X103 8.70X1073 YR B R A
5.3 1.3 mg/kg B RAEE
U. 10.6 2.6 mg/kg ¥R EE (F=2)
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