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Pb isotope analysis of low-Pb geological glasses by femto-second laser ablation-multiple
ion counter-ICP-MS
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In-situ analysis of Pb isotopes for the sample with limited size and low Pb content is still great challenging. Such samples
include basaltic melt inclusions in olivine ranging from a few ten to one hundred micrometers in size and Pb contents of ˜10
ppm. We tested the suitability of femto-second laser ablation sampling coupled to an ICP-MS equipped with multiple Faraday
cups (MFC) and ion counters (MIC). Pb isotope ratios of 207Pb/206Pb and 208Pb/206Pb can be precisely determined with MFC
for samples with high Pb (> 40 ppm) at large crater size (>100 micrometer in diameter), but this approach is not applicable to
small melt inclusions. In contrast to ion current measurement by MFC, direct ion counting using MIC provides ˜100 times better
signal-to-noise ratio allowing measurement of Pb isotopes with lower intensities (i.e. small ablation crater on low-Pb materials).
However, use of MIC detection system is a big challenge due to its poor performance in both linearity and stability. We found
that mass bias factor obtained by MIC is signal intensity dependent. Standard bracketing method using similar ion intensities
between standard and sample can correct for both the linearity and time dependent decay of MICs. However, control of signal
intensity is not always easy for sample with unknown Pb content, especially for melt inclusion with limited sample volume. To
overcome this problem, we attempted a dual intensity standard bracketing approach. Different laser repetition rate was utilized
for measuring bracketing standard glass in order to cover expected intensity range of Pb signal of unknown sample. Response of
each ion counter is calibrated by using linear regression which is then applied to determine the isotope abundance of unknown
sample. This method was tested by analyzing Pb isotopes of well characterized reference material BHVO-2G (1.7 ppm Pb). The
obtained analytical precision and accuracy of 207Pb/206Pb and 208Pb/206Pb are 0.3-0.4% (2sd) for a spatial resolution of ˜30
micrometer. The precision and accuracy are comparable to published works, but spatial resolution is improved.
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