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Development of a continuous flow analysis system for ionic species in ice cores
— Evaluation with the Antarctic Mizuho ice core -
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lonic species in ice cores have been used as proxies for the past environmental conditions. Conventional methods for
major ion analysis require time-consuming decontamination and melting procedure for ice core samples. We continue
development of a Continuous Flow Analysis system which equipped lon Chromatographs to analyze ionic species (CFA-IC
system). The development has two major targets (1) connection of 1Cs to a melting unit of a conventional CFA system and (2)
ultra-high resolution analysis with ICs. In this study, we finished development of CFA-IC system for target (1) and connected
to the melting unit of a CFA system of the National Institute of Polar Research (NIPR), and tested the CFA-IC system using an
ice core drilled at Mizuho, Antarctica.

For target (1), short runtime of ICs analysis is required. Major ionic species in ice core samples (Na*, K*, NH,", Mg*,
Ca”, F, MSA, CI, NO,, NOj, SO,*) were selected and the runtime was set to 5 minutes by adjustment of eluent
concentration and flow rate. We repeated software improvement and operation check of the CFA-IC system for target (1), and
complete this development. To test our CFA-IC system, it was brought to NIPR and connected to a melt water line from the
NIPR CFA system during two CFA campaigns for the Mizuho core analyses. In the first campaign, we succeeded to analyze
the core continuously for ions. But the system did not have a function to determine ice sample depths. Before the second
campaign, we improved the system for automated and accurate depth assignment. The ion data obtained from the CFA-IC
system agreed well with those from discrete samples. Our CFA-IC system for target (1) is now ready to use.
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