
8585KrKrによる地下水年代測定による地下水年代測定
のための地下水からの溶存のための地下水からの溶存
KrKrの抽出についての抽出について

京都大学原子炉実験所京都大学原子炉実験所

馬原保典馬原保典

H18 RIHN meeting in Hiroshima



Abundance of Kr in airAbundance of Kr in air

Volume fraction of noble gases in dry airVolume fraction of noble gases in dry air
He: (5.24He: (5.24±±0.050.05))××1010--66

NeNe: (: (1.8181.818±±0.004)0.004)××1010--55

ArAr: (: (9.349.34±±0.01)0.01)××1010--33

Kr: (1.14Kr: (1.14±±0.010.01))××1010--66

XeXe: (8.7: (8.7±±0.10.1))××1010--88
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×10-9

×10-8
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Kr in groundwaterKr in groundwater
Abundance of Kr (cmAbundance of Kr (cm33 STP/g) in waterSTP/g) in water
(Air saturation)(Air saturation)

FrshwaterFrshwater: 12.57: 12.57××1010--88 (0 (0 ººC)C)
6.226.22××1010--88 (25 (25 ººC)C)

Seawater:   Seawater:   9.059.05××1010--88 (0 (0 ººC)C)
4.744.74××1010--88 (25 (25 ººC)C)

Groundwater: 5.42~8.4Groundwater: 5.42~8.4××1010--8 8 (Israel)(Israel)
8.14~12.38.14~12.3××1010--8 8 (Japan) (Japan) 
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Radioisotopes of Kr in groundwaterRadioisotopes of Kr in groundwater
8585Kr (halfKr (half--life:10.76 years)life:10.76 years)

origin: nuclear installationsorigin: nuclear installations
8.68.6××1010--55 BqBq/L (7/L (7××1010--88 ccSTP/gccSTP/g water,water,

equilibrated with modern dry air at 25equilibrated with modern dry air at 25ººC)C)
8585Kr/Kr Kr/Kr (atoms)(atoms) :7.1:7.1××1010--1919

8181Kr (halfKr (half--life:2.29life:2.29××101055 years)years)
origin: cosmogenicorigin: cosmogenic

9.59.5××101022 atoms/L (7atoms/L (7××1010--88 ccSTP/gccSTP/g waterwater
equilibrated with modern dry air at 25equilibrated with modern dry air at 25ººC)C)

8181Kr/Kr Kr/Kr (atoms)(atoms) :5.05:5.05××1010--1313
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Diffusion coefficients of dissolved Diffusion coefficients of dissolved 
gases in water (cmgases in water (cm22/sec /sec ××101055))

T (T (ººC)C) 55 1010 2525 3030
HeHe 5.105.10 5.745.74 7.227.22 8.488.48
NeNe 2.612.61 2.942.94 4.164.16 4.824.82
ArAr 1.631.63 1.971.97 2.692.69 3.293.29
KrKr 1.021.02 1.201.20 1.841.84 2.402.40
XeXe 0.7740.774 0.9290.929 1.471.47 1.941.94
NN22 -- 1.4 1.4 -- 3.473.47
OO22 -- -- -- 3.493.49

H18 RIHN meeting in Hiroshima



H18 RIHN meeting in Hiroshima



1Torr=1mmHg=133.32 Pa=1.33x10-3 bar=1.33 mbar
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まとめまとめ

分析に必要なガス量としては、分析に必要なガス量としては、1010トンの地下トンの地下
水から水からKrKrとして、約１ｃｃとして、約１ｃｃSTPSTP程度回収できる。程度回収できる。
８５８５KrKrの放射能としては：約の放射能としては：約 1Bq 1Bq 程度程度

((測定可能な範囲）測定可能な範囲）

今後の課題：回収率をどこまで上げれるか今後の課題：回収率をどこまで上げれるか

分離膜の劣化分離膜の劣化((水質水質))
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