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Development of Oxygen-17 Separation Technology by Oxygen Distillation
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A new technology for separating oxygen-17 by oxygen distillation has been developed. '7O-labeled water
(Water-'70) is applicable to contrast materials for magnetic resonance imaging (MRI) and '"O-MRI can
improve resolution in comparison with conventional methods. Small-diameter structured packing columns
and a new process were adopted for our No.3 unit to efficiently enrich 7O. In addition, an optimal start-up
operation procedure was examined by dynamic simulations. We succeeded in the production of Water-70

for the first time in Japan about 1,000 days after start-up. Currently, the unit stably continues to produce '’O

products at an 7O isotopic purity of =

designed.
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Table 1 Natural abundance of stable oxygen isotopes

Isotope Mass Abundance ratio
160 16 0.99757
170 17 0.00038
180 18 0.00205
Molecule Mass Abundance ratio
160, 32 0.99591
160170 33 0.00074
160180 34 0.00407
170, 34 1.37 X107
170180 35 1.51 X106
180, 36 4.16X10°

Table 2 Comparison of 7O separation method by isotope

distillation
Material NO (6}
Operating
100 kPa 100 kPa
pressure
Temperature 120K 90 K
1.018
1.003
Separation factor (14N16O-
(160160_160170)
14N17o)
) ) ) Combustion
Handling Toxic, corrosive )
-supporting
) Tens of kg/year is Ton/year is
Production scale o )
upper limit possible
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1 : Nitrogen compressor 2 : Expansion turbine 3 : Heat exchanger 1
4 : Heat exchanger 2 5 : Heat exchanger 3 6 : Ultra pure oxygen distillation columns
7 : Oxygen isotope distillation columns 8 : Condensers 9 : Reboilers
10 : Isotope scrambler 11 : Liquid nitrogen pump 12 : Hydrogenators
13 : Cold box 14 : Air separation unit
Figure I Flowsheet of No.3 unit
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Table 3 Specification of No.3 unit EIIARBEBENO BRI ORI E L IRIEEDOAFT
Product Water-'"0 Water-'30 BB, FHTRROIRE & 72 58 TUHERIZ T W ZR R 8
Capacity 30 kg-H20/year 300 kg-H20/year DR=NVRT v TOFERRKE, ThE THNEED
Enrichment ~ 70=10 atom% 180=98 atom% ARBESCEM T DHBAIFTREM PN FIE Lo T le®,
Dimension W12.5XD4.3XH70 X 2m 12 SRECIIABIAIEEY AMER STl Y, ABAI
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Figure 4 Flowsheet of cryogenic distillation unit

Table 4 Experimental condition of distillation test

Column 1.D. 80 mm
Packing height Im
System N2-O2 system
Pressure 150 kPa

REBEOMR, BHEEE CTOBRIEREIXIZNEN
0.37%& 68% CTh o7z, ZIUIEERAE-HE T v s
DL DHRMEEIFIERETH Y, B Lo/ NERHE
BIFRES DR OHA TS L FEOMEEEZ O &
ZoR LT, £, IESBREICOWT SISk OHHIF 1Y
LRIBETH T, L EORER LY, ISR OEE~D
BAZRE LT,

42 FRIOEXHKEH

Fuk AFREFTIL, 2 OO, O PEAAE A RIRFIC
Mz 2 EMN TN 0 X2 HIRICHE LT,
FEIZ O 120V TIE, EEWFH O S ATRE L 72 b 7
akEAL LT, ARG 2 S THEN L
TR FRIFNAR 6 By RARE R T 1 7T Lx iz,
MRRARR IS T T~ CHRIREEE & UG Lz, 8,
0 IZARBEROD X 5 EHHE S TIREY — 7 B3
RENDD, YEEIFERDB AR E WA —L
K7 v 7RREEHFHAESILLTLES, 22
T, =L KT v TO/NSWELORBEEITB N T 70
BREOEY—7 BEREND L HICEEBEICBT DR
ARIERE 2R3 L, 0%0 Z Ly & LCiliEdT s~
R & LTz, Figure S IZIRGE L7z 7' 1 2D EFIREE
BT DB EE N O RN AR A & 7~ 9

107!
1021/
103 L

104

Concentration [-]

107

10

107 LS
o) product %o product
Length of Distillation Column

Figure 5 Concentration profile of isotopic oxygen in

proposed process
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Figure 6 7O concentration and '30 production vs. time
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