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The enrichment of tritium which was mixed with Hz, D2 or He was studied by means
of thermal diffusion cylindrical columns. Four cylindrical columns with different diame-
ters were used in this study. A gas reservoir was connected to each column in order
to increase the separation efficiency. The temperature of the inner heater was changed
over a range from 200°C to 450°C keeping the column at 20°C. The results showed that
the maximum equilibrium separation factor for TH in Hz2 was 17, that for TD in D2 was
4.5, and that for Tz in He was 18. The optimum distance between the inner heater and

the cooled wall was estimated by a modified Waldmann'’s equation.
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] Fig.l. Thermal diffusion column used for
TH-Hz and TD-D: systems:
d A) separation column;

m
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g B) nichrome wire;

C) greaseless spherical joint;
D) weight;
E) mercury;

F) gas reservoir;
G) water jacket;
H) cooling water;

I and I') sample port.
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Fig.2. Thermal diffusion apparatus used for the T2—*He system:

A) separation column; B) quartz glass heater; C) tritium ampule;
D) active carbon; E) molecular sieves; F) circulating pump;
G) Hg—manometer; H) sample port; I) water jacket;

J) cooling water; K) He—balloon; L) electric wire;

M) thermocouple; N) trap.
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Fig.3. Enrichment of tritium in the mixture Fig 4.

of TH-Hz2. Each sample was taken

out of the bottom (white symbols) or

of the top (black symbols). The dia-

meters of the column and the wire

temperatures were: (O, W) 30mm

and 450°C; (A, A) 30mm and 300°C;

(O, ®) 41mm and 300°C.

Table.1

100 200 300 400

Time/min

500

Enrichment of tritium in the mixture
of TD-D2. Each sample was taken
out of the bottom (white symbols) or of
the top (black symbols). The diame-
ters of the column and the wire tem-
peratures were: (O, M) 20mm and
450°C; (A,A) 20mm and 200°C; (O,
@) 8mm and 200°C.

Radioactivities of tritium at the bottom and the top of the columns
in equilibrium state

System Column Radioactivities («Ci-cm ™)
diameter Temperature of the heater (*C)
(mmg) (mm) 200 250 300 350 400 450
TH-H: 80 3.7 (bottom) 0820 0891 0858 1082 0912 0.784
(top) 0678 0626 0599 0744 0648 0588
20.0 97 (bottom) 2034 2272 2397 2306 2366 2364
(top) 0368 0344 0325 0255 0255 0264
30.0 147 (bottom) 1295 — 1520 1619 2314 2383
(top) 0193 — 0155 0140 0160 0.141
41.0 20.2 (bottom) 0853 — 1074 — 1447 1606
(top) 0400 — 0353 — 0271 0242
TD-D: 8.0 3.7 (bottom) 0672 — 0661 0769 — 0775
(top) 0545 — 0529 0625 — 0624
20.0 9.7 (bottom) 1528 1678 1807 — 1917 1906
(top) 0479 0433 0433 — 0418 0420
30.0 147 (bottom) 0868 1072 1278 — 1488 1624
(top) 0494 0531 0558 — 0480 0441
T2—He 263 9.6 (bottom) 914 1225 1444 1686 1512 —
(top) 208 206 222 225 204 -—
37.1 15.0 (bottom) 2799 2757 2911 3909 3123 —
(top) 502 321 239 252 168 —
421 175 (bottom) 754 878 958 1074 1264 —
(top) 167 157 140 122 105 -
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Fig.5. The temperature dependence of ex-
perimental qe (—) and theoretical
Qe (- ) in TH-Hz: (a) 8 mmg; (b)
20mmg’; (¢) 30mmg; (d) 4lmmg.

(2) T2—4He (EA

100 200 300 400 500
T(°C)
Fig.6. The temperature dependence of ex-
perimental qe (——) and theoretical
Qe (------} in TD-D2: (a) 8 mmgS; (b)
20 mmg&’; (¢) 30 mmg.
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Fig.7. Enrichment of tritium in the mixture
of Tz—He: Each sample was taken out
of the bottom (white symbols) or of
the top (black symbols): (O, @) Tz;
(4, M) TH, d=15.0mm; T=400°C.
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Fig.8. The temperature dependence of ex-

1
200

perimental qe (—) and theoretical

Ge (=) in Te-He: (a) d=9.6mm; (b)
15.0; (c) 175.
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Table.2
Calculated values of @ and B of the systems
System a B

TH-H: 17401 0.140£0.005
TD—D2 1.7£0.1 0.070+0.005
Te—He 1.65+0.05 0.148+0.002
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Fig.9. Dependence of theoretical q. and ex-
perimental g. on d/d* in TH-Hz. The
wire temperatures were in the case
of theoretical qe: (@) 200°C; (b) 250;
(c) 300; (d) 350; (e) 400; (f) 450; in
the case of experimental q.: ([J) 200°
C; (W) 250; (A) 300; (O) 350; (A)
400; (V) 450.

Fig.10. Dependence of theoretical q. and
experimental q. on d/d* in TD-Da.
The wire temperatures were in the
case of theoretical ge: (a) 200°C; (b)
250; (c) 300; (d) 400; (e) 450; in the
case of experimental q.: ([J) 200°C:
(I 250; (&) 300; (A) 400; (V) 450.
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100 Fig.11. Dependence of theoretical q. and
experimental g. on d/d* in Tz-He:
(@) d=9.6 mm; (0) 15.0; () 17.5.
The temperatures of the inner heat-
er were: (a) 200°C; (b) 250; (c) 300;

' 12 (d) 350; (e) 400.
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