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Fig.1 Accompanying water
circulating electroly-
sis apparatus.

1: Anode side

2: Cathode side

G: Gas outlet

T : Reservoir tank
R: Gas outlet tube
D : Water inlet tube
S: Water sensor
P: Water circulating
tube
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Fig.2 Control circuit of accompanying water

circulating electrolysis.
The photo: control board, tube pump
and the electrolysis cell from the left.
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Table 1 Enriched water volume of circulating
water electrolysis

Enriched water volume Enrichment factor

Circulating water electrolysis

27+1g 103+0.2
Conventional electrolysis  (Initial sample volume = 600 g)
54+1¢g 70+02
+ Q
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Abstract

Verification of Multi-step Enrichment of Tritium by Cir-
culating Water Electrolysis
Masaaki Sarto and Hiroshi Imarzomr* @ Tokyo Met-
ropolitan Industrial Technology Research Institute,
2-4-10 Aomi, Koto-ku, Tokyo 135-0064, Japan, *De-
partment of Chemical Engineering, Faculty of Engi-
neering, Niigata University, 8050 Ikarashi 2-Nocho,
Niigata-shi, Niigata Pref. 950-2181, Japan

Hydrogen ions accompany water from the anode to the
cathode in solid polymer electrolysis for tritium water en-
richment. The conventional enrichment apparatus has a
flow pass between the anode and the cathode to mix water
continuously. When the flow pass is closed, the cathode
shows constant tritium enrichment, while the anode does
not show any tritium enrichment at all. In this study, we
built a system in which water obtained from the cathode
returns to the anode with the help of a tube pump. The
automated system repeats this process continuously and
achieves tritium enrichment factor from 7.0 to 10.3 in the
case of initial water value 600 g, decreasing the enriched
water value to half of these conventional value, i.e., from
54 gto27 g.
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