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Table1 Component molar masses and abundances in native and recycled uranium

#14} Components B2UF, BHUFR,

235 26yR 238,
UFs s 'UFg

M; 346 348
Cy(Native) 0 0
Ciz (Recycled) 1.0000x10? 2.0000x10*

349 350 352
7.1400x10? 0 9.9286x10™!

8.3000x10 4.1000x10 9.8740x10™
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Fig.1 Single cascade scheme for separation of the recycled
uranjum.
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Table2 Component abundances in enriched and depleted flows of the single cascade scheme

44} Components B2UF, B4UFs BSYUR, BOUF, BBy,
C,p (Enriched) 3.5500x10°%° 7.1000x10°% 3.5292x10? 1.4519%103 9.6318x10!
Ciw(Depleted) 2.9269x10°1° 5.2743x10 7.3575x10°* 8.2444x107 9.9926x10!
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Fig.2 Double cascade scheme for separation of the recycled
uranium.
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Table3 Component abundances in enriched and depleted flows of the double cascade scheme in Fig.2.

#4443 Components BAJR, UK, B5UFR, BOUF, B8R,

Cr 6.6382x10° 1.2912x10? 5.0723x10% 2.1648x10 9.2634x10!
Cw ’ 5.0218x10"2 7.4318x10°¢ 8.1354x10* 1.0033x10? 9.9818x10
Cirz 4.4249x107 7.5404x10? 8.0284x10 4.0916x10” 8.0855x10’
Ciwn 8.7439x10 1.6257x10* 3.9269x10 2.1355x102 9.3922x10™
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Fig3 Double cascade scheme with a carrier gas for separation
of the recycled uranium
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Table4d Component abundances in feed, enriched and depleted flows of the double cascade scheme with a carrier gas in

Fig3.
#H4} Components 2CH,F 3 BIJF, faat ) 2 YR, BOUF, BBUF,
Cin 0 1.0000x10°® 2.0000x10*  8.3000x10®  4.1000x10°  9.8740x10™
Cipy ] 4.9816x10? 9.7253x10™ 3.8462x10 1.6700x102 9.4386x10™!
Com 0 4.5969x10™ 6.8683x10° 7.5942x10%  9.4990x10*  9.9828x10!
Cr2 2.0000x102 4.8820x10° 9.5308x10*  3.7693x10? 1.6366x102  9.2498x10’!
Cir 9.9021x10™! 2.4171x107 4.1447x10°3 5.5302x10° 8.9370x10°% 1.3013x10°
Cim 1.9970x10™* 4.8747x10™"! 8.8794x10* 3.8349x10? 1.6698x10? 9.4386x10™!
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Cascade calculations for separation of recycled uranium

XIE Quanxin LIDayong WU Jianjun
(Institute of Physical and Chemical Engineering of Nuclear Industry, Tianjin 300180, China)

Abstract The reuse of recycled uranium form the spent fuel can save the resource of natural uranium. The
enrichment of 23U, dilution of 22U and compensation of burning-up depth caused by U must be synthetically

considered in the separation of recycled uranium form LWR. Based on the cascade theory of multi-component isotope

separation, several different cascade schemes for the separation of recycled uranium were presented. Theoretic

calculations were conducted for different cascade schemes. The result of calculation shows that the double cascade

scheme with a carrier gas is optimum one.

Key words  Spent fuel, Recycled uranium, Multi-component cascade, Isotope, Separation
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