
Goldschmidt 2023 Abstract
https://doi.org/10.7185/gold2023.16170

A data reduction scheme to use
inhomogeneous materials as primary

standards for non-U-Pb
geochronology via LA-ICP-MS

DANIIL POPOV
no affiliation
Presenting Author: d.vs.popov@gmail.com

Recent developments in LA-ICP-MS, particularly the advent
of reaction cells, solved the problem of isobaric interferences in
many isotope systems, such as K-Ca, Rb-Sr and Lu-Hf, and
thereby provided a variety of new avenues for in situ
geochronology. However, there is another challenge to overcome
before these isotope systems can be exploited at full capacity,
which is the lack of matrix-matched primary standards to correct
for elemental fractionation (hereafter, k-standards).

Ideally, k-standards should be chemically and isotopically
homogeneous materials that are isostructural to the analysed
samples. Since finding such materials is not easy, many recent
studies relied on using pressed nanoparticulate powder tablets in
their place. However, this approach can reportedly introduce
systematic errors of up to 7 % into the obtained dates, which
result from the difference in the ablation properties between
polycrystalline aggregates that serve as k-standards and
individual uninterrupted crystals that are being dated [1]. An
alternative route would be using a crystal with heterogeneously
distributed parent and daughter isotopes in place of a k-standard,
which should be possible if the variations of its composition
follow an isochron. While common in U-Pb geochronological
applications of LA-ICP-MS, with the exception of only a few
studies, this route has not been employed for other isotope
systems.

One possible reason why inhomogeneous materials were not
used as k-standards in non-U-Pb geochronology via LA-ICP-MS
is that there was no data reduction scheme for doing so. Last
year, I have published such a reduction scheme [2]. In addition to
using an inhomogeneous k-standard, this scheme invokes an
additional reference material to correct for mass-dependent
fractionation (hereafter l-standard). Due to unfortunate life
circumstances, I have not been able to test this reduction scheme
with the real world data. However, it works as intended when
applied to synthetic data, an example of which is provided in the
attached table, where each of the values in the Results sections is
reproduced by Monte Carlo simulations to within 1 %.

[1] Redaa et al. (2021), JAAS 36(2), 322-344.
https://doi.org/10.1039/D0JA00299B

[2] Popov (2022), Geochronology 4, 399–407.
https://doi.org/10.5194/gchron-4-399-2022

https://doi.org/10.7185/gold2023.16170
mailto:d.vs.popov@gmail.com
https://conf.goldschmidt.info/data/abstract/goldschmidt/2023/Paper_16170_abstract_11066_0.jpg

	Local€Disk
	Abstract: A data reduction scheme to use inhomogeneous materials as primary standards for non-U-Pb geochronology via LA-ICP-MS (Goldschmidt 2023 Conference)


