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Feasibility Study on Diffusion Separation

of Carbon Isotope Using Carbon Dioxide as Processing Gas
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Abstract: In order to further improve the separation effect of C isotope by gas diffu-
sion method, on the basis of preliminary experiments, the single-stage diffusion separa-
tion parameter optimization experimental study and the preliminary design of the cascade
scheme for the production of high-abundance " C isotope are carried out. Under relative-
ly optimized experimental parameters, the overall separation factor of gas diffusion sepa-
ration of carbon dioxide can reach more than 1.01. Calculate the experimental data of
single-stage separation and initially fit the function relationship between the feed flow
rate and the pressure before and after the membrane. The multivariate separation theory
is used to carry out cascade analysis and calculation for the diffusion separation of carbon
dioxide. With natural carbon dioxide as the feed, high abundance *C isotope can be
obtained through two cascade separations. The "*C isotope abundance of the heavy frac-

tion in the first squared-off cascade separation is greater than 42% , and it is used as the
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feed for the second squared-off cascade separation, and the *C isotope abundance of the

light fraction in the second squared-off cascade separation is greater than 90%.

Key words: carbon isotopes; gas diffusion method; carbon dioxide; overall separation

factor; squared-off cascade
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Table 1 Molecular composition and

mole percentage of natural carbon dioxide
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Fig. 1 The results of single-stage diffusion separation experiment
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Fig. 2 The relationship between the feed flow rate and

the pressure before and after the membrane
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Table 2 The proportion of the flow rate
of molecular flow and viscous flow under
different pressures before the membrane
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Fig.3 Flow distribution of two separations of two-machine squared-off cascade
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Fig. 4 The abundance of "*C isotope in two separations of two-machine squared-off cascade

WG B SR HE K 157 200F
B 5y TR 4y F TR A 44,45 .46 59 4153 1y
BEJR T 43 o4 A 2. 656,96, 0554, 1. 304
8 oy v CIAIL 3 F BE R 90. 09 %0,

3.3.2 AR BRI s k=
HILTRL Bl 0B 3 85 1 S8 584 D 900 G, = b

UM 3 R RL 3 Y 80,160,240 fi5, it
TR R R A 5 PR, ClR A 2R
F B R R A AR L an B 6 TR

S — WK 4y B 1 B 106 000F, ,
Ao P o T T Ry 44.45.,46 .47 B9 415y
I JRE A Ay 3R 1. 12% 44, 11% .54, 14 %

250F, 250F,1
200F, 200F,
= 1505, F = 1507,
2 2
;‘E{‘Q 100F, ﬂéﬂ 100F,F
! ! o
50F, 50F,r
0 T T T T 1 0 T T T T 1
0 200 400 600 800 1000 0 200 400 600 800 1000
= HLEI BRI SR — v oy B K EHLEI BRI EE — ks BRI St
BS =ZNENBEERMRASENRESH
Fig. 5 Flow distribution of two separations of three-machine squared-off cascade
80% 100%r
60% ok
il il 80%
& a0 p»
a = 60%F
= =
:U 20%| _&)
40%r
O -
1 1 1 1 1 ] 20% 1 1 1 Il 1 ]
0 200 400 600 800 1000 0 200 400 600 800 1000

ZHLEB RIS — ko B IR B

& 6

EHLBI BRI SE ik oy BRI St

ZHNEMBEERAS BN CRLEFEETL

Fig. 6 The abundance of "*C isotope in two separations of three-machine squared-off cascade
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Fig. 7 Flow distribution of two separations of four-machine squared-off cascade
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Fig. 8 The abundance of "*C isotope in two separations of four-machine squared-off cascade
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Table 3 The parameters of the first squared-off cascade separation
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