Separation and Analysis of the Elements
in the Conversion Uranium Metal for the New Age Spent Fuel

Storage
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Abstract

Chemical analysis of spent fuel Ingot material is essential for the experimetal and
theoretical studies on the chlorination of spent fuel to build up the design basis of the
advanced spent fuel storage process. Three different analytical processes were performed
in order to find a fast and safe method producing the least amount of radio-active
wastes. Mo and the precious metals are separated from U matrix using an anion
exchange resin which has been conditioned with 0.5M HCI. Nd, Ce, La, Zr, Sr, Y, and
Ba are separated form the U matix using an cation exchange resin which has been
conditioned with 6M HCL
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Table 1. Composition of Simulated Spent Fuel Powder (M-12)

Account Typical Calculated Used weight
elements elements composition compound fraction(%)
Cs, Rb Cs 0.0041 Csl 0.649
Sr, Ba Sr 0.0031 SrO 0.297
Ir /r 0.0046 /rO2 0.503
La-Yb Nd 0.0133 Nd203 2.512
U-Cm U 1.000 U308 95.489
Pd, Ru, Rh Pd 0.0059 PdO 0.550

1) based on initial enrichment of 3.5% U-235, burn-up of 43 GWD/MTU, and

cooling time of 1 year

Table 2. Analytical Wavelengths used for the Determination of
Metallic Elements

Element Wavelength, nm Element Wavelength, nm
Mo 202.030 Sr 421.552
Mo 204.598 Sr 407.771
Ru 240.272 La 379.478
Ru 245.644 La 408.672
Zr 339.198 Nd 401.225
Zr 343.823 Nd 430.358
Pd 340.458 Ce 418.666
Pd 363.470 Ce 413.765
Rh 343.489 Ba 455.403
Rh 369.236 Ba 493.409

Y 360.073 Eu 381.967

Y 371.030 Eu 412.970




Table 3. Analysis Results of M-12 by ICP-AES without Separation

Conc. added Conc. measured Difference
% HNO:; fusion total %
U 98.0 94.6+2.0 % 25704 % 971%£2.04 % 0.9
Pd 0.59 012+0.03 % 6.3+£05 ppm 0.12+£0.03 % 79.7
Zr 0.45 0.07+0.01 % 25%02 ppm 0.07£0.01 % 98.4
Nd 1.29 014+0.02 % 63104 ppm 0.14+£0.02 % 89.1
Sr 0.03 71L2 ppm  0.6£0.03 ppm 71.6E£2 ppm 76.3

Table 4. Comparison of % Recovery using Ammonia Solution and

6M-HC1 Solution

% Recovery

Elution by Ammonia solution Elution by 6M-HCl

column-A  column-B column-C  column-A  column-B  column-C

Pd 56 74 70 6 6 7
Zr <1 <1 <1 96 100 97
Nd <1 <1 <1 929 100 99

Sr <1 <1 <1 98 100 99
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