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Evaluation of Standard Leaching Tests

in Cemented Waste Forms Incorporated Borate Waste

Barg 4 AmEs A Qo FE AEAGH wE WA dF HE 5SS
AW E7] $8te] IAEA, FT-04-020 2 ANS 1619 %# HAEAFWS ol gt 7
AEAGRHNAN =& T4, AFuA7|7 2 AESFS U137 dojd AEAE 23
2 E3 2t APEE tate] YCot YCse HEE, A FE2EE SRS 19
1 HAEAFS AF vusgry 248 343 AWE nsA A YCoxt Cse] A&
A5 6014 ooyt ¥Cot ViCse] HE EAL AW AES5 FF w4
s AEAES A= Yo 1,000 Axolglor, YCool A

Abstract

To evaluate leachability of radionuclides in various standard leaching tests with
cemented waste forms incorporated borate wastes, standard leaching test methods,
TAEA, FT-04-020, and ANS 16.1, were used. With their test results obtained in
change the exposed surface and the leachant. leaching rate, cumulative fraction
leached, effective diffusion coefficient and leaching index calculated were evaluated
individually. Leachability index of %Co and "'Cs for all waste forms were above 6.0
but their leaching behavior were depending on the leaching test methods and the type
of leachant. Leachability of ""Cs was 1,000 times to that of ®Co. Leachability of *Co
was higher in simulated seawater and YCs was higher in demineralized water.
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Table 1. Activities of ®Co and Cs Incorporated in Waste Form
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Fig. 1. Specimen for Leaching Test
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Table 2. Effective Diffusivity of ®Co and “Cs in IAEA, FT and ANS 16.1

TIAEA FT-02-040 ANS 16.1
Co Cs Co Cs Co Cs
Demi. 256 x 107 [ 1.36 x 107~ [811 x 10"~ [ 401 x 10"~ [5.67 x 10 °~|554 x 107"~
Water | ~190 x 10%| 369 x 10% | 302x 10" | 162x 10% | 580 x 10" | 137 x 10
489 x 10° 1123 x 107~ [407 x 10"~ [9.17 x 10"~ 625 x 10 "~ [ 1.02 x 10°~
~953 x 107 | 131 x10% | 302x 10" | 609x10° | 174 x 10" | 147 x 10°

Sea Water

ANS 161904 A=A 24042 F
S

dEAez Yetl7] w2l 378 25 JEAEY
7‘41% =t 3] 2
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Table 4. Leachability Index of “Co and "Cs in IAEA, FT and ANS

Leaching ' [AEA FT—O4—020 ANS 16.1
Time \Ii)Veartnelf Sea Water \%eartrgr' Sea Water \%Zirgf Sea Water
(days) Co| Cs | Co| Cs | Co|Cs|Co|Cs|Co| Cs | Co|l Cs
0.08 1347 7.17 | 14.38| 6.87
0.29 14381 7.12 | 14.00| 6.84
1 11481 6.99 |11.69] 7.07 15.04| 6.82 |14.82] 7.23
2 12581 6.51 [12.02] 6.91 15.04 | 6.86 |14.36| 7.60
3 13.02] 6.41 |12.30] 6.82 |15.20| 6.82 |15.72| 7.10 |14.36| 6.83 |13.10| 7.81
4 13.18 ] 6.42 |12.32] 6.85 15.33] 6.86 |14.58 | 7.85
5 13.24 | 6.44 |12.37] 6.89 15401 6.01 |14.96| 7.77
6 13.26] 6.45 |12.401] 6.95
7 13.37] 6.45 |12.70] 7.06 |15.41| 6.77 |13.49| 7.20

14 13.30| 6.65 |13.67 | 8.21
19 16.03 ] 7.23 | 15.54 | 8.10
21 13.43] 6.76 |13.11] 7.72
28 13.45] 6.82 | 12.63 | 7.36

30 14.49| 741 | 1446 | 7.44

35 13.84 ] 6.89 |12.73] 7.02

47 16.62| 8.10 | 16.18 | 7.66
60 16.06 | 7.90 | 15.38 | 7.65

90 16.04 | 8.38 | 15.07 | 8.02 |16.23 | 8.24 |15.62 | 7.97

B 13.10] 6.62 [12.54 | 7.17 |15.22] 7.39 | 14.69| 745 |15.19] 7.21 | 14.75| 7.57
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Fig. 6. Leachability Index of ®Co in IAEA, FT and ANS 16.1
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