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Abstract: It is very difficult to get stable ion peak intensity of ruthenium by thermal ionization mass spectrometry
because of its high ionization potential and high volatility of its oxides which causes to lose much of ruthenium
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ions, so the intensity of the signal decrease quickly. Accordingly, a study was performed in oder to increase the
ionization efficiency and to prevent sample losses due to volatilization and to check with isobaric effect by impurities
in filament for the measurement of ruthenium isotopes. Both single filament and double filament were tested. The
former was proved to be more efficient for the stable and strong intensity of signal and revealed less isobaric effect
from the molybdenum (Mo) as a filament impurity. Also, when the temperature of filament increased too high,
the isobaric effect from Mo greatly appeared. That is, Mo impurity from filament gave a serious effect for measuring
the ruthenium isotopes. It was proved to be of importance that filament current should be slowly increased with
time interval. Finally, ruthenium isotopes were accurately measured by correction with measuring **Mo/*’Ru.
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Fig. 1. None baked Re filament blank test for Ru isotope
mass range (m/z).
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Fig. 2. Baked Re filament (ATES Co.) blank test for Ru
isotope mass range (m/z).

50000

40000 p

30000 =

20000 =

Counts[cps]

9000 cps

| ..

98 99 100 101 102 103 104 105

[ |
10000

e L

92 94 96 97

0

mass(m/z)

Fig. 3. Baked Re filament (Thermo Electric Co.) blank test
for Ru isotope mass range (m/z).
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Table 1. Isobaric effect elements and isotopic composition
(%) for Ru isotope measurement

o] &3 Ru ¥

mz 96 98 99 100 101 102 104

Zr 2.8
Mo 16.7 24.1 9.63
Ru 552 188 127 126 17.0 31.6 18.7
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Table 2. Measurement of Ru isotope with none baked filament and baked filament

None Baked Filament.

Baked Filament.

Ref. V.*

Ru-I .
u-Isotopes (Isotope Ratio)

Isotope Ratio

(Mea.V."-Ref.V.)

"
Isotope Ratio (Mea.V"*.-Ref.V.)

100/Ref. V. 100/Ref. V.
96 0.1748 1.827 945 0.247 412
98 0.0589 2.321 3840 0.063 6.8
99 0.4036 0.452 12 0.405 0.4
100 0.3991 1.408 253 0.411 29
101 0.5401 0.658 22 0.541 0.1
102 1.0000 1 0 1.000 0
104 0.5911 0.517 -13 0.590 -0.1

*reference value. + measured value.
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Fig. 4. Stability of Ru-101 ion peak depend on filament
temperature (current, A).
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Table 3. Ru isotope measurements for the various filament current
Ref. V.* Measured Value(ratio)
Ru-Isotopes .

(ratio) 40 A 45A 50A 55A
96 0.3236 0.3287 0.3290 0.3293 0.3305
98 0.1091 0.1095 0.1098 0.1099 0.1105
99 0.7473 0.7373 0.7367 0.7385 0.7378
100 0.7389 0.7394 0.7397 0.7399 0.7405
101 1 1 1 1 1
102 1.8515 1.8585 1.8602 1.8593 1.8599
104 1.0944 1.1057 1.1077 1.1077 1.1089

Tuble 4. Ru isotope measurement and correction with **Mo/

99Ru
TIMS
Ru-Isot Ref. V.* P .
u-Isotopes (ratio) Mea.. V. Corr.. \A
(ratio) (ratio)
96 0.434 0.610 0.427
98 0.148 0.409 0.145
99 1.000 1.000 -
100 0.992 1.098 0.992
101 1.339 1.349 -
102 2.488 2.478 -
104 1.472 1.475 -
*reference value. 'measured value. *correction value
Mo-94/Ru-99
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Fig. 7. Comparison of ratio (94Mo/99Ru) depend on filament
current (temperature).
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