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Development of Oxygen-18 Separation Unit by Oxygen Distillation
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An industrial-scale unit for separating oxygen-18 by oxygen distillation has
been developed. On completion of the start-up operation, it was verified that the
unit attained the '0 isotopic purity of = 97 atom% and the production capacity
of 100kg/year as designed. It took 180 days to reach the given performance
from the start-up, while it usually takes more than a year for conventional isotope
distillation units. A dynamic process simulator was also developed in order to
predict instantaneous concentration profiles of each isotope component in the unit.
Calculated data by the simulator showed good agreement with observed ones during

the start-up time.
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1: Nitrogen compressor
5: Heat exchanger 3

9: Condensers (13)

13: Hydrogenator

2: Expansion turbine

6: High pressure column
10: Reboilers (13)

14: Water-"80 tank

(@]

3: Heat exchanger 1

7: Low pressure column
11: Liquid nitrogen pump
15: Cold box

4: Heat exchanger 2
8:Packed columns (13)
12: Isotope scrambler
16: Air separation unit
(existing)

Fig. 1 Flowsheet of oxygen-18 separation unit.
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Fig. 2 Oxygen-18 separation unit (right) and existing air
separation unit (left).

Table 1 Specification of oxygen-18 separation unit.

Product Water-'30
Quantity 100kg/year
Isotopic purity 80 =2 97 atom %
Start-up time 180days
Dimension L7X W7 X H70m
Insulation Pearlite
Number of distillation columns 2+13
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Fig. 3 Cascade connection.
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Fig. 4 Cascade connection (inside of the cold box).
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Fig. 6 '®0"°0 concentration in each column vs. time.
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Fig. 8 Oxygen-isotope concentration in column No. 13
vs. time.
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