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The Processes of Heavy Water Production in the Industrial
Scale, and Rectification of Liquid Hydrogen

By Masakichi Matsumoto and Shoichi Hirayama
Hitachi Works, Hitachi, Ltd.

Abstract

The nuclear properties of heavy water are found especially suitable as a
moderator for thermal reactors. Even the smallest thermal reactor requires
several tons of heavy water, and the demand on of high purity heavy water 1S
ever increasing. At present, the heavy water is produced only through ex-
tremely intricate, expensive process due to the fact that this water 1S very
scarcely contained (only about 0.015%) in normal water from which it 1is
extracted, and that between H,O and D:O exists a slight difference in physical
properties, and the high production expense and troubles are only justified by
such vital importance carried by the heavy water.

In the present paper, three methods used for the large scale production of
heavy water are described. They are the rectification of liquid hydrogen, com-
bination of electrolysis and water-hydrogen exchange method, and fractional
distillation of normal water. Particularly, the rectification of liquid hydrogen
is explained in detail in view of its promissing future.
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Table 2. Vapor Pressure of Ordinary Water

and Heavy Water
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Table 3. Vapor Pressure, Boiling Point and
Triple Point of Hydrogen

HOE n-Ha* HD n-Da*
("K) | (mmlig) (mmHg) (mmHg)
Solid
10 1.73 0.28 0.25
11 5.09 0.99 0.20
12 12.7 2.94 | 0.73
13 = 7.46 2.14
14 | . 16.8 | 5.44
15 | - 34.4 | 12.3
16 = 65. 2 | 25.4
|
17 | — = 48.6
18 i - | 87.2
I.iquid
14 55.4 = | -
15 95.0 = | =
16 153.3 = -
17 235.2 * 112.4 —
18 345.9 | 176.2 .
19 490.8 | 264.2 | 145.1
| .
20 675.7 i 382.0 219.9
21 906. 4 | 534.9 322.2
22 1,189.0 728.5 458.5
23 1,529.6 | 969. 0 | 636. 2
3 &E 5 13.957°K 16.604° K 18.725°K
A 20.399°K 22.133°K 23.573°K
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Table 4. Minimum Numbers of Theoretical
Plates in Water and Hydrogen
Rectification
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- W R E _
(atm) 0.015~90% @ 0.001~90%
1.00 1.02¢ 430 536

7Kk 0.44 1.035 320 399
0.11 1.059 217 270
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Yield of Hydrogen Gas in Japan
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(1,000 Nm#) (t) (100%) (1)
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r—vrFH | BERSETH  BERETH | RERSETH
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G £ i IE + kg/cm?2 2 2 50 2
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g m a & y — ¢ v ER S R Nm3/h 4,000 4,000 ==
] b i , .
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