55445 45 9 Y] ooy s BEow R Vol. 54,No. 9
20204F9 H Atomic Energy Science and Technology Sep. 2020

T HERTE R
REBESBCRMNEFEFEDH

er 2 R AR

(B TR A R W B MR R CRHARTIF 0. B 200062)

FEE ARE A 18 VE 4 B OR [FAL 3R (P CO/P COY Y 43 B R BNy 1,007, B 43 B HRAE 00 20 5 w5 42 1 16 1

B4 o S AR Tl Al 4 B 5 A7 KB, 52 B C IR A3 28 4 1 2l 25 Ao 782 300 TR0 2 T oMb Ak 5 AR 50 v iR

fi ey )R, Ryt A SCE A SR AT Aspen Dynamies B 5E CO IR IR AR 18 3 85 55¢ 7] 43 3 9 gl A 4 i, 3¢

B Il 7 28 76 4 WU R 40 5 4 3 SRS TR B AE A5 00 8 1 32 188 43 A S5 18, S I CInl o7 2R 76 B[R] Al 28

() P9 A 2 i N = B AR AL R AT A . 8 R A TR 1 S A AL (R S K 50 (R AT R A T A SR
WOR L PIE WA B LR AT B IR C 3 B RN 4 57 s I ) AR IR 25 34 78 15 %6 AR L B0 0IE 1

ST AR TR R 18 43 2 CIRI 6 28 sh A AU T 55 0 vk M e il v P alE— 5 R P £ P CRl A P2 | vp

= R AR b ok B 0 HES T

SRR IR I RO RO 51 Cs s A M5 =2 B o0 M

FES%ES:TQ028. 1 XHKFRERD A M EHE:1000-6931(2020)09-1631-07

doi:10. 7538/yzk. 2019. youxian. 0693

Abundance Analysis of *C Isotope Separation
by Cryogenic Rectification Based on Dynamic Simulation

TIAN Yesheng, LI Hulin
(Shanghai Engineering Research Center of Stable Isotope .
Shanghai Research Institute of Chemical Industry Co., Ltd., Shanghai 200062, China)

Abstract; The carbon isotope (*CO/"CQO) separation has a separation coefficient of
only 1. 007, which has typical characteristics of severe separation conditions and long
equilibrium time. In order to reduce the operational risk of industrial devices, the theo-
retical prediction of the dynamic process of ¥ C isotope enrichment is an urgent problem
to be solved in industrial technology research. Therefore, the dynamic simulation of
carbon isotope separation by CO cryogenic rectification was carried out by using Aspen
Dynamics. Through the simulation, the abundance distribution of ""C isotope was
obtained under the conditions of total reflux, concentration and continuous rectification

operation, and the visualization of the abundance change of the "C isotope in the two
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dimensions of space and time was realized. On the other hand, comparing the dynamic

simulation values with the experimental data, the results show that they are agree well,

and the relative errors of the enrichment equilibrium abundance and equilibrium time are

both less than 15% , which indicate that the accuracy of the dynamic simulation calcula-

tion method of " C isotope for cryogenic rectification separation is verified, which can be

further used to theoretically predict the abundance enrichment process in the production

plant of high abundance " C isotope.

Key words: cryogenic rectification; stable isotope; '*C; dynamic simulation; abundance

analysis
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