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Abstract: In the research, a stable isotope 'O separation column was set up by water
vacuum distillation with 20 m packing height and 0. 1 m diameter of the column. The
self-developed special packing named PAC-"*O was packed inside the column. Firstly, a
model was created by using the Aspen Plus software, and then the simulation results
were validated by test results. Secondly, a group of simulation results were created by
Aspen Plus, and the optimal operation conditions were gotten by using the artificial
neural network (ANN) and Statistica software. Considering comprehensive factors
drawn from column pressure and from withdrawing velocity, conclusions were reached
on the study of the impact on the abundance of the isotope '*O. The final results show
that the abundance of the isotope '"*O increases as column pressure dropping and
withdrawing velocity decreasing. Besides, the optimal column pressure and the inci-
dence formula between the abundance of the isotope '*O and withdrawing velocity were
gotten. The conclusion is that the method of simulation and optimization can be applied

to 'O industrial design and will be popular in traditional distillation process to realize
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Fig.1 Water vacuum distillation experimental column
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Table 1 Experiment conditions of isotope '* O

separation by water vacuum distillation

I H SH 1 S 2

PR AL 554 554
HORHZE R m 20 20
PATOU J7 . kPa 26. 7 13.3
R i, ke/h 10 10
HERHR B, C 40 40
WU i, ke/h 9. 990 9. 995

R, kg/h 1.0X10? 5.0X1073
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Table 2 Comparison of test and simulation results

WiH TR R/ C BRI/ C W=/ % IR WEE/ % Fk A AR /W
S 1 66. 3 76.0 0.199 1.35 6 822
A 2 51.5 69. 2 0.199 2. 42 6 740
B 1 66. 4 75.9 0. 199 1. 35 6 809
gL 2 51.5 69. 4 0.199 2.43 6 734
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Table 3 Two factors uniform experimental design table
S W/(kg+h™ 1) p/kPa
1 0. 020 20
2 0. 006 40
3 0.010 32
4 0.008 16
5 0.012 12
6 0. 004 8
7 0.016 4
8 0.018 36
9 0.002 24
10 0.014 28
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Table 5 Comparison of ANN predicting results and

Aspen Plus simulation results

F4 FF Aspen Plus IR FTB_EAEZLHWLER
Table 4 Simulation results of two factors uniform

experimental design by Aspen Plus

LS RSO EE/ N | LR RSO EE/ %
1 0. 86 6 3.05
2 1. 74 7 1.15
3 1.31 8 0. 86
4 1.70 9 3.53
5 1.31 10 1. 06

e w/ »/ BOERE/ % At
ouL R R E——
(kg-h™')  kPa  FUNME BERUE W2/

070 0.015 25.6 1. 020 1. 020 0
129 0.002 21.5 3. 345 3.298 1. 70
268 0.018 33.6  0.876  0.876 0
321 0.019 13.7 0.951 0.929 2. 37
405 0. 005 6.1 2.621 2.637 0.61
571 0.019 29.9 0. 865 0. 859 0.70
629 0. 007 37.2  1.684 1.682  0.12
788 0. 004 36.6  2.374  2.317  2.46
823 0.014 10. 0 1. 200 1. 197 0. 25
915 0. 009 25.4 1. 466 1. 467 0.07




536

FETRER AR ek

250 0.83% , AT UL, BHA SCYIN 25 J5 9 N T 0 22
W 2 B JE GG BE AT G b A DLV A 1
B ISR 1010 41503 5 A 2] Statis-
tica FAFrh il = 4Rt A (B 2 IR 3R
[T CI S PN
C=5.31—4.20X107%p —504. 56W +
2.00 X 10 *p? +1.82pW + 15 014, 31W*
KH.CHUO £ %,

P2 BETHUE 3 R R R
XFO = B R R i = 4k il T [

Fig. 2 3D surface plot of *O concentration

against pressure and output
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