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Fig.1 The scheme of the electrolysis appara-
tus.
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Fig.2 The photo of the electrolysis apparatus
and the high magnetic field generator.
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Fig.4 Electrolysis conditions under the high

magnetic field.
The mark (—) means the direction of

the high magnetic field.
The mark (=) shows the electrolysis

cell.
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Tablel The relation between tritium separa-
tion factor (fa.) and magnetic flug
density (T)
Ba
T
Exp. 1 Exp. 2 Exp.3

0.0 4.74 4.74 4.74

1.0 5.17 4.93 5.22

1.8  5.36 5.09 4.92

2.5  4.90 5.42 -

3.0 5.04 5.62 5.08
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Fig.5 A plot of the tritium separation factor
(B2 vs. magnetic flux density (B) in
Experiment 1.
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Fig.6 A plot of the tritium separation factor
(Bs) vs. magnetic flux density (B) in
Experiment 2.
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Experiment 3.
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Abstract

Usefulness of Tritium Enrichment by Applying
Electrolysis under High Magnetic Field

Hiroshi IMA1zuMI, Shizuka TAKASHINO*, Masaaki SAITO**,
Mitsugi YAMAGUCHI*, Satoshi Fukur and Takao SATO

Department of Chemistry and Chemical Engineering,
Faculty of Engineering, Niigata University,
*Graduate School of Science and Technology, Niigata University
8050, Ikarashi 2-Nocho, Niigata-shi 950-2181, Japan
**Tokyo Metropolitan Industrial Technology Research Institute
Fukazawa, Setagaya-ku, Tokyo 158-0081, Japan

In general, a liquid scintillation method can be applied to determine the tritium concentration
in an environmental water such as rain water and river one. In this case the followings are
generally carried out (1) a sample solution is directly measured in a large vial for long time (about
several days) by using a low-back liquid scintillation counter;(2) after the sample solution Is
enriched by applying the electrolysis method, the solution thus enriched is measured with a normal
liquid scintillation counter. However, the tritium separation factor ( fa) in the solution obtained by
the electrolysis-apparatus having a film of solid polymer electrolyte by applying the electrolysis
method (SPE electrolysis method) is not so large (about 6). Increasing P in the solution Is an
important matter since it leads to an increase in the accuracy of tritium concentration in an
environmental water. We then considered the effect of a high magnetic field on the electrolysis, the
electrolysis-apparatus based on the SPE electrolysis method was set in the field, and the
electrolysis was carried out under each high magnetic field in the range of 0—-3 T. The electrolysis-
apparatus was set as follows : the direction of the electrolysis current was at (a) right angle, (b)
counter current, (c) reverse current to the magnetic field. Consequently, the following three were
obtained : in the case of (a), B. increased with increasing the magnetic field between 0and2 T
(0-2 T), but decreased with increasing one (2-3 T);in that of (b), a increased with increasing
the magnetic field (0-3 T), and especially, exponentially increased (2-3 T);in (c), B slightly
increased (03 T). From the above-mentioned, the following two matters were clarified:(1) the
effect of the magnetic field on the electrolysis is fairly large under a certain condition ;(2) a large
Ba can be obtained when an appropriate condition is chosen.
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