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Determination of Silicon Isotope Ratios by Collision-Cell Multi-Collectors
Inductively Coupled Plasma Mass Spectrometry
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Abstract: The method of analyzing the silicon isotope ratios was developed by collision
cell multi-collectors inductively coupled plasma mass spectrometry (MC-ICP-MS). Re-
placing to PFA nebulizer, Pt cones and sapphire injector were proved to be helpful to
decrease the silicon concentration in the instrument; silicon ions were partly separated
with interferences after, when the mass resolution was increased by adjusting the slits’
width; using mixture of Neon (Ne) and Argon (Ar) as collision gas and keeping the
matrix(TMAH) in lower concentration could efficiently reduce the production of polya-
tomic ions, which contributed to the decrease of isobaric interferences. Subsequently,
the silicon isotope composition of samples WASO 04 and GBW (E) 080272 were deter-
mined, the uncertainty of this method was about 0.02%, the 6* Si value of GBW (E)
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080272 relative to WASO 04 was — 1. 57%.

Key words: multi-collectors inductively coupled plasma mass spectrometry (MC-ICP-MS) ;
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Table 1 Measurement condition of silicon isotope ratios with MC-ICP-MS
28 ZHE 28 ZHE
% 5 Th % 1.35 kW R S 100 yL/min
R HI 13.5 L/min ANAT AR 08 55.2
HETRE 1.20 L/min HEME FEHITI 1. 28 mm
FHA T 0. 714 L/min IKF-J7 8] —0.53 mm
SRR FE 10. 00 mL/min B 2.98 mm
Bl S 1. 00 mL/min Tk VS VR 6 mg/L
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Table 2 Possible isobaric interferences

on silicon isotopes
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Fig. 1 Comparison of Ni* signal intensity

using the Ni cones and Pt cones
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Fig.2 Comparison of silicon isotopes

adjusting the width of front slit from W1 to W2
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Fig.3 Comparison of the width of Ax slit

on signal intensities and spectra shape
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Fig.5 Mass spectrogram of silicon isotopes
and isobaric interferences

using mixture of Ne and H, as collision gas
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Fig. 6 Mass spectrogram of silicon isotopes and
isobaric interferences using mixture

of Ne and Ar as collision gas
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Fig.7 Influence of TMAH concentrations

on signal intensities and spectra shape
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Table 3 Values of silicon isotope ratios in WASO 04 and GBW(E) 080272

29/28 RSD/ % 30/28 RSD/ %

WASO 04-1 0.061 003(4) 0. 045 233(5)

WASO 04-2 0. 060 980(11) 0. 045 233(5)

WASO 04-3 0.061 005(10) 0. 045 250(5)

SEHE 0. 060 996 0. 045 239 0.021
GBW(E) 080272 0. 060 900 0.045 167
80 Si —1.57%0
3 Z£i et al. Silicon isotope fractionation between plant
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