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Abstract : Stable water vapor isotopes have been utilized as a tracer for studying atmospheric global
circulations, climate change and paleoclimate with ice cores. Recently, since laser spectroscopy has been
available, water vapor isotopes can be measured more precisely and continuously. Studies of water vapor
isotopes have been conducted over the world, but it is the early stage in south Korea. For vapor isotopes
study, a cryogenic sampling device for water vapor isotopes has been developed. The cryogenic sampling
device consists of the dewar bottle, filled with extremely low temperature material and impinger connected
with a vacuum pump. Impinger stays put in the dewar bottle to change the water vapor which passes
through the inside of impinger into the solid phase as ice. The fact that water vapor has not sampled
completely leads to isotopic fractionation in the impinger. To minimize the isotopic fractionation during
sampling water vapor, we have tested the method using a serial connection with two sets of impinger device
in the laboratory. We trapped 98.02% of water vapor in the first trap and the isotopic difference of the
trapped water vapor between two impinger were about 20%o and 6% for hydrogen and oxygen,
respectively. Considering the amount of water vapor trapped in each impinger, the isotopic differences for
hydrogen and oxygen were 0.33%o0 and 0.06%o, respectively, which is significantly smaller than the
precision of isotopic measurements. This work can conclude that there is no significant fractionation during

water vapor trapping.
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Fig. 1. A schematic diagram of cryogenic sampling device
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Table 1. The isotopic values and mass of the two vapor samples collected with the series connection

3D (%o) 8180 (%) d-value
07/17 Mass (g) Mass (%)
Average sd Average sd Average sd
Im;" -92.09 0.08 -12.97 0.03 11.66 0.23 4.96 98.02
Im,"" -114.55 0.10 -18.81 0.04 35.96 0.30 0.10 1.98
Imy""" -92.36 -13.06 5.07 100
*A sample collected in primary connection
*A sample collected in secondary connection
“*Weighted mean of primary and secondary connection
Table 2. The isotopic values of vapor analyzed with IRIS and IRMS
ODris (%0) 8D rMs(%0) OD1rIs—0DirMs 3"®Ojris (%o) 3" Orrums (%) 8" Orris—3"*Orrwmis
-89.3 -83.9 5.4 -16.6 -16.5 0.1
-93.6 -91.7 1.9 -16.5 -16.4 0.1
-105.5 -103.3 2.2 -18.9 -18.8 0.1
-78.5 -71.5 1 -15.4 -15.3 0.1
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Fig. 3. Correlations of stable isotope of water vapor analyzed by IRIS versus IRMS. (a) Correlation of 6D analyzed
IRIS versus 3D analyzed by IRMS. (b) Correlation of 3'%0 analyzed IRIS versus 5'°0 analyzed by IRMS
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