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Development of melting device for firn core samples
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Continuous flow analysis (CFA) method has become one of very

powerful methods to analyze ice cores. With this method, a sample Fim Sample

is heated and melted from the bottom, and analyzed continuously. Sample Holder
However, firn cores, which are taken from shallow depths in ice Cover Metal
sheets, have porous structure. Therefore the melted water — Cover Plate
percolates up through the pores by capillary force and pressure —
from weight of the sample and a weight put on the sample. This Melting Plate
results in mixing of lower and upper layers, and prevents high- Base Metal
resolution analysis. e~

To solve this problem, we applied a vacuum system to the Heater x 2
previous design of melting device (Osterberg et al. 2006) , which Low Vacuum
can suck the melted water of the sample from whole bottom area. Chamber
For adding negative pressure to melting face, a low vacuum Regulator
chamber is located under the heated parts in which the pressure is - Vacuum
controlled by a vacuum pump and a pressure regulator. The melted I @ Pump
water flows down through the channels, and is collected in
liquid/air separators. Then it is sent to analytical instruments or
waste by a peristaltic pump. Melting experiments using the new Analysis

system were carried out with laboratory-made firn samples Peristaltic
(density : 0.5[g/cm’ ]). Although the new system showed a Pump Waste
reduction of melted water percolation, the whole melted water Liquid/Air

flowed into the inner melt-water channel. By improving the shape Separator

of melting plate and optimizing negative pressure condition, we Figurel. Melting system

could separate inner part and outer part with much reduced melt

water percolation.
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