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Abstract

Tritium, a developmental fuel for use in fusion reactors, has been produced in fission research reac-
tors in Japan by extraction from neutron-irradiated ®Li-targets. This paper describes the preliminary de-
sign of a large-scale production facility capable of producing 500 g of tritium annually. The present sta-
tus of tritium production technology in Japan is also discussed.
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5x107%g-T./pellet, 50 pellets/capsule

| Transportation l Surface dose : <2mSv/hr

Cave

| Top loading

| Capsule Opening (No1) 24 capsules/day, 3 g-T,

|

ITritium Extraction (NuZ)I

3 g/day X 17 days =

Reduction, Purification

& Recovery (GBI1) 50 g-T:(1 gstter)

[ Enrichment (GB4) I

l

[ Storage & Distribution (6B3) |

Enrichment factor = >99%

TRITIUM
Fig. 1

Thermal diffusion column

ZrCo 100 g-T. (5 getters)
PRODUCTION

Tritium production processes in the facility designed preliminarily for producing 500 g of tritium in a year.

6 capsules/vessel X 2 vessels/day, 3 g-T./day

600 pellets/day(100 pellets/batch X 6 times/day)
50 g-T./RU

Reduction of tritiated water, Zr-sponge
Purlflcation of tritium gas

Recovery of tritium gas, ZrCo 50 g-T.(1 getter)
Temporary Storage, ZrCo 100g-T,(2 getters)
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GB : glove box

Analysis (GB2)

Calorimeter, Gaschromatograph
Mass spectrometer, lonization chamber

Waste Treatment

Cave(Na1), Carrying-out through top
loading
(Irradiated pins & targets)
GB 5, Liquid waste, Metal bed

FACILITY
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Extraction Furnace
Electrode Cooled with Water Gate Valve

Thermocouple
Shutter

Gate Valve

Preparation Room

Crucible Extraction & Contraction Rod
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Réflector l

Heater
Gauge Port

Heat Insulator
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Plate

: J\Ga'te Valve
-—--1‘! Waste Container

Fig. 2 Tritium extraction apparatus; Fifty neutron-irradiated pellets taken in the crucible are introduced into the extraction fur-
nace and tritium is extracted by heating the pellets at 800°C under vacuum.
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Fig. 3 ZrCo getter; Purified tritium gas (hydrogen form) is absorbed and stored in the getter through the reaction with ZrCo at
an ambient temperature. Tritium gas is taken out from the getter by heating ZrCo containing tritium at temperatures

below 400 °C.
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Supporting Rooms for Piping, Isolating, etc.
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Tritium Removal Systems for
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Area (2) for Handling > 0.1 g of Tritium

Fig. 4 Tritium removal system of tritium production facility designed preliminarily.
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Fig. 5 Conceptual design for tritium production facility.
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