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Development of melting device for continuous flow analysis of firn core samples
-Separation of analysis sample liquid and waste liquid-
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Continuous flow analysis (CFA) method has become one of very powerful methods to analyze ice cores (e.g., Sigg et al. 1994,
Osterberg et al. 2006). With this method, a sample is heated and melted from the bottom, and analyzed continuously. However,
firn cores, which are taken from shallow depths in ice sheets and glaciers, have porous structure. Therefore the melted water
percolates up through the pores by capillary force. This results in mixing of lower and upper layers, and prevents high-
resolution analysis.

To solve this problem, we have been developing a melting system specialized for firn samples. The design of the melting
system is based on Osterberg et al. (2006) and we added a sucking device of melted water which consist of a negative pressure
chamber and a customized melting plate etc. Our previous system could efficiently reduce the melt water percolation. But
separation of the melted water from the inner part of the sample, which is used for analyses, and that from the outer
contaminated part of the sample was difficult.

We made a new melting plate with an improved design to solve the separation problem and evaluated it. Melting experiments
were carried out using artificial firn samples with different densities (0.3, 0.4, 0.5, 0.6 and 0.7 g/cm’). The new melting device
can successfully separate inner and outer melt water streams. However water percolation of about 5Smm in height was
occasionally observed for higher density samples (0.6 and 0.7 g/cm®). We will further optimize sucking conditions and test the
system using firn samples drilled in polar regions.
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