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Abstract

We designed an experimental system capable of handling at least 100 Ci of tritium
in an experimental run:the amount is considered to be necessary for a variety of
experiments aiming at investigating the physicochemical properties of tritium. As a
first step, we fabricated one of its subsystems, tritium circulation subsystem, in order
to examine pumping and outgassing characteristics of the subsystem as well as the
potential of Zr-based alloys for the storage and recovery of about 1000 Ci of tritium.

It has been observed that the combination of a mechanical roughing pump and
sorption pump could evacuate the subsystem down to 1x10~° Torr. It was suggested,
however, that the adsorption and desorption of HTO on/from the inner wall of tritium
systems would cause serious problems on saftey and environmental aspects as well as
pumping characteristics, requiring thus the development of surface coating layers to

protect the wall from tritium adsorption and/or absorption.
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% ﬁg—‘j [/ f‘: ° Table 1z 4 SUBSYSTEN COMPONENT SPECIFICATION
N . STORAGE STORAGE cA t of tritium: 1000 Ci
FLOBREROEEE R LT, “SUPPLY Material: Zr based alloy, 5 g
» Container: Stainless steel/passivation, ¥-alloys
D)\TV’ %“H‘ 7 2 ‘5‘ A 0)§¥m » Temperature: Room temperature to 500 °C
— B
RESERVOIR - Volume: 3
L‘: - (( \ ’C ﬁ/\ ‘,:) ° » Material: Stainless steel/passivation

PRESSURE GAUGE |- Total pressure : Capacitance manometer
(107* to 10°Torr)
: Tonization gauge

3 . 1 . ﬁ?@ - {%ﬁ% » Partial pressure: ng;;:rzgllll?x;:gzziing
(1072 to 10°Torr)
FR— Gt RIS T 5 + R A st
VF I LeREIZERLLE VACUUM PUKP |- 0il free, aintenance free
&: ‘%% l/ —C —’Iigﬁo) }‘ ]) 9L ‘7 VA :ggOVERY 5ED : ::;i:i:l;:th:?:igszliz;l9.p§s§ivation
%ﬁi\:*&j" }:) f: y) o) R ?‘. N -‘Cv gH%iSII( RESERVOIR » Same as the STORAGE-SUPPLY SUBSYSTEM.

PRESSURE GAUGE |- Same as the STORAGE-SUPPLY SUBSYSTEM.

Hbo YTV RAF AL, b

VACUUM PUNP « Same as the STORAGE-SUPPLY SUBSYSTEM.

l) 9’_ v Aﬁ?ﬁ@%, ]) ﬂs""li"'. SEPARATION | GAS « Material: Fe;0s/Al20s
CHROMATOGRAPH |- Carrier gas: Inert gas
z v #g a8~ + Temperature:Room temperature
E 73 "+ &UEI "t Mg 'ji)‘ 6 ﬁ * Detector: Thermal conductivity detector
:Ionization chamber
BZ é n 5 ° RECOVERY BED * Same as the RECOVERY and PURIFICATION SUBSYSYTEM
M FY LABRARIZIEE CIRCULATION PUNP |+ Metal bellows puap
MISCELLANEOUS| TUBE - Material: Stainless steel/passivation
BROZEEEERL CKHE + Tube 0.D.: 3/8 or 1/2 inch
ﬁﬁ:ﬁéﬁ%ﬁjﬁ-—g— 6 o ]\ ]) _3’__ CONNECTION « VCR connector, ConFlat flange, Welding
VALVE « All metal valve

vLAREBRAAEE (UF, Th
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