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Determination of Characteristics of Optimized 3-Sections Squared-off Cascade with Inter Feed
Flow to the Middle Section in Separation Stable Isotope 32Xe
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ABSTRACT

In this study 3-sections squared-off cascade with inter feed flow to the middle section used for separation the
stable isotope *¥2Xe. Using the squared-off cascade is economical because it has the ideal cascade advantages
and also decreases the cost. In this research PSO Algorithm Optimization with objective function the higher

efficiency, higher two group parameters and feed consumption and capacity production. This cascade has the
high capability in separation multi component isotopes.
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Input Constant Parameters:
ag, My, Cip, N, Machines, Fingie
I
Input Region of Variable Parameters:
F.84, Ocascades Az1, A23, Np, N1, N3, N3, Lg,, L

Sg ¢ Ls;

Set Parameters of PSO:
Max Iteration = 100 & n population = 50

Best Position of Parameters:
F,84, Bcascades A21, A23, Np, N1, Np, N3, L, L, , Ls,

Select Iteration:
Iteration =1

# | Iteration

Update Position of Parameters: | = Iteration+]

F,81, Ocascaaer A21) A2z, Nipy N1, N, N3, L, Lg, , Lg

ES

Iteration
= Max Iteration

Evaluate:
Cost & Fitness ‘
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No. Sign Value

Isotope M;(g/mol) Cir (%)
124Xe 124 0.09
126X e 126 0.09
128%e 128 1.92
129
181xe 131 21.18
132%e 132 26.89
134%e 134 10.44
136%e 136 8.87

2 0y 1.2

3 Finin 5mg/s

4 Fnax 10 mg/s

5 GC 140
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No. Parameters Name Parameters Mark
1 Feed stage Ng

2 Cascade feed flow rate Feed

3 Feed flow rate of the section 1 Lgq

4 Feed flow rate of the section 2 L,

5 Feed flow rate of the section 3 Lg3

6 Number of stages N

7 Number of stages in section 1 N,

8 Number of stages in section 2 N,

9 Number of stages in section 3 N,
10 Recycle flow rate fraction between section 1 and 2 A1
11 Recycle flow rate fraction between section 2 and 3 a3
12 Cut of stage 1 0,
13 Cascade cut Bcascade
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Stages X Machines
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No Variable parameter Step 1 Step 2

1 Feed (mg/s) 2.30 1.25
) N p 16 14

3 L, (mg/s) 30.00 28.00
4 L, (mg/s) 70.00 68.00
5 L (mg/s) 40.00  38.00
6 B cascade 0.500 0.615
7 0, 0.480 0.540
8 Ao 0.350 0.650
9 Aoz 0.600 0.450
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Suitable Cascade  Concentration Feed Product  Recovery of
Step No. . - - D (%)
Fraction of 132Xe, (%) (g/year) (g/year) Xe (%)
1 Heavy 49.82 37778 18889 92.63 92.22
2 Light 80.00 18889 11617 98.75 98.65
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Total recovery=91.48%
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