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Precise and accurate analyses of major components in precious metal alloy
using the isotope dilution method

Michihisa UEMOTO

Abstract The isotope dilution mass spectrometric method is generally accepted as a primary method of

measurement (a primary ratio measurement) with high accuracy. This method has been developed with the

double focusing sector field inductively coupled plasma mass spectrometer, which is capable of making high

precise isotope ratio measurements. Major components of silver and copper in a precious metal alloy, one of the

precious brazing filler metals for vacuum services, have been determined. In spite of the demerit of excess
dilution procedures, the analytical results (Ag;72.28+0.07 %, Cu;27.77+0.01 %) coincide well with those

obtained from the primary gravimetric methods on precision and accuracy, and satisfy requests from material

industries that they must have four significant figures.

Keywords Isotope dilution, ICP-MS, Double focusing sector field, Precious metal alloy, High precision
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/ngem-3 00 /ms 00 /ms 000004d /ms (O o0o) (%) |0 0000ooogoao
(107Ag/109Ag)
Ag 40 1 4 82 1.0630 0.091 0.988
10 1 2 42 1.0606 0.048 0.985
(65Cu/63Cu)
Cu 40 1 4 82 0.4588 0.051 1.029
(26Mg/24M g)
Mg 45 1 4 123 0.15198 0.035 1.090
35 1 4 123 0.15014 0.077 1.077
(25Mg/24Mg)
Mg 45 1 4 123 0.13206 0.055 1.043
35 1 4 123 0.13159 0.055 1.039
(86Sr/87Sr)
Sr 30 1 4 123 1.4112 0.043 1.002
95 1 4 123 1.4016 0.031 0.995
(111Cd/114Cd)
Cd 46 1 4 123 0.4343 0.047 0.975
(112Cd/114Cd)
Cd 46 1 4 123 0.8263 0.066 0.984
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Ag Cu
Ooo @Oooo @(ID-ICPMS|0 00O 3)|ID-ICPMS
(AgCD (Ag) (Ag) (Cw (Cw)
oooo Ag (%) Ag (%) Ag (%) Cu (%) Cu (%)
Tst 72319 | 72203 | 72.339 | 27.791 | 27.772
2nd 72189 | #72.429 | 72.260 | 27.781 | 27.762
3rd 72282 | 72.222 | 72.355 | 27.775 -
4th 72227 | 72217 | 72524 | 27.801 -
5th 72.281 - 72.153 27.818 -
6th - S 72.055 B -
ooo 72260 | 72214 72277| 27493 27767
0ooo 0.041 0.007 0.070 0.013 0.005
0000 (%) 0.06 0.01 0.10 0.05 0.02
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Seq. 0o D AgDO0@D)| 0000  RSD | F(107)* |Rn(107)**
No. /ngcm'g 107Ag/mgAg (%)
1 [oooo 43| 105136  0.023 1.08174
2 [Doooo 6.1 1.05128  0.062 | 1.023873
3 [ooooooo 545 1.05151  0.029 1.08189
4 l[oooooooo 473 036515  0.060 0.37570
00000000@IDO
5 [ooooo 6.1 1.04074  0.380 | 1.034242
6 [DooDDOoOOO 39.6] 033258  0.120 0.34219
000000 Ist
7 |oooooooo 319) 034591  0.091 0.35590
0000002nd
8 [ooooo 6.1 1.04409  0.648 | 1.030924
9 [oooooooo 354] 040615  0.138 0.41788
000000 3rd
1000000000 280 041494  0.147 0.42693
000000 4th
11 {00000 6.1] 1.04856  0.176 | 1.026529
I EEEEEEELE 358 043063  0.101
000000 5th
1300000000 343| 038091  0.037 0.39192
000000 6th
YAgOD0DOD 0.00746 - 0.00746
WNISTOOOOO0O)
(D0Do0000000)] 1.028892

000002100x50000000000000
00000000 000O0O0O3000
*F(107) = Re(107) / Rm(107) R; 0000000, RmO000000
Re=1.0763801 (R.S.D.; 0.020%)

**Rn(107) = F(107) / Rm(107) Rn; 0000000
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Seq. 0o D CuD0@O)|0000  RSD | F(65* | Rn(65)**
No. /ngcm'3 SCu/SCu (%)
1 [Doooo 20.3] 046057  0.135 | 0.967743
2 [Dooo 46] 045976  0.008 0.44493
3 [Doooooo 34.2] 045983  0.034 0.44500
4 l[boooo 29.3] 046160  0.102 | 0.965582
5 00000000 35| 1.15382  0.099 1.11411
00000000@IDo
6 [DoDoDDOOODO 30.9] 3.11495  0.110 3.00774
0ooooo st
7 l[oboooo 29.3] 046237  0.087 | 0.963984
8 [Dooooooo 319 5.00395  0.098 4.82460
0000002nd
9 [DoDoooooo 35.4| 3.83316  0.136 3.69577
0000003
10 [ooooo 20.3] 046220  0.125 | 0.964332
11 00000000 389 453088  0.171 4368493
000000 4th
12 [0booooooo 38.0| 272569  0.106 2.62800
000000 4th
13 [0oooooo 34.2] 046147  0.069 0.44493
“Cunoon 0.003009 0.00301
NISTOO O O000)
(000000000)][0.965410
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ooooooooo0O0ODO0OO0O3000
*F(65) = Re(65) / Rm(65) RO0000000, RmO000oon
Rc=0.445630 (R.S.D.; 0.020%)

**Rn(65) = F(65) / Rm(65) Rn; 0000000
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