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Abstract

This paper investigated the characteristics of wasteform containing a spent zeolite used as a separating agent of
FPs for recycling LiCl waste which would be generated from pyrochemical process of spent PWR fuel. In this study,
a conventional borosilicate and Ca-rich glass were used as a consolidating agent for spent zeolite and it’s mixing
ratio was changed in the range, 25~35wt%. The leach rates of Cs and Sr had about 0.1~0.01g/m2day and 0.001
~0.0001g/m2day, respectively. The leach resistance of Cs increased with amount of SAP and it showed about 10
times higher in the Ca-rich glass wasteform than in the conventional borosilciate glass wasteform. The compressive
strength of wasteform was affected with the amount of glass. Thermal expansion rate of containing 30wt% glass

has relatively lower than others. Also, the melting temperature was little changed in given mixing ratio of glass.
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Table 1. The Compositions of used glasses.

component mixing ratio(wt%)
lime glass(SIN) Borosilicate glass(R717)
Si0, 55.0 333
Na,O 0.5 115
CaO 218 47
ZnO _ 20
MgO 0.5 N
ALO, 145 53
Fe;,0 0.2 N
Li,0 33
TiO, ) _
B:0; 75 6.4
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Table 2. The contents of leached substance from m cont: g
glass of 25%
sample |Cl(mg/mL) | Li(ug/mL) | Na(mg/mL) | Cs(ug/mL) | Sr(ug/mL)
2.00R | 1131 1,090 5.18 1.85x10° 6.79
before 2.2-OR 10.06 780 3.29 1.65x10° 1.41
solidification | 2,4-OR 9.88 445 1.57 1.65x10° 1.09
2.60R| 776 708 3.41 1,43x10° 0.35
2.0SIN | 7.41x10° 33.4 95.7x107 6.0 0.1
solidified with | 2.2-SIN | 2.07x10” 32.6 72.4x10°3 46.0 0.79
lime glass | 2.4-SIN | 2,59x10° | 31.67 0.2x10° 10.5 0.43
2.6-SIN | 2.84x10° | 3264 1.8x10° 10.0 0.18
solidified with 2.0-R7 4.14 194 231 315 0.1
borosilicate | 2-2R7 4.08 207 2.10 345 0.10
glass 2.4-R7 4,00 215 1.76 340 0.11
26R7 | 4.24 237 2,49 430 0.47




A Study on Wastform Properties of Spent Salt Treated with ---

1LE+01
A
= 2 2 4 -
Z1E00 [-— ¢ — % |
] X .
E & . A R
E
=]
LEOL f[-— = — A
A
° 3 o
&) 8 e} o &
o
1LE-02

2.0 22 2.6

SAP/Free Salt (weight ratio)

2.8 3.0
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Table 3. The contents of crystaled substance of wasteform from
XRD results

sample | LIAISI,O4(%) | Li,PO,(%) halite(%) | Ca,(PO,),(%)
2,0-OR 82,32 11.55 6.13 -
before 2.2-OR 83.70 5.03 11.27 10,57
solidification | 2.4-OR 86.17 4,74 9.09 12,56
2.6-OR 80.97 4.73 8.30 14,38
2.0-SIN 89.06 10.34
solidified with | 2,2-SIN 80.58 8.85
lime glass 2.4-SIN 79.16 8.28
2.6-SIN 86.62 -
solidified with 2.0-R7 78.40 16.08 5.52
borosilicate 2.2R7 66.36 18.86 14.78
glass 2.4-R7 63.26 21.44 15.29
2.6-R7 47.34 30.36 16.30
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Fig. 4. Thermal Expansion Rate of Wasteforms Solidified with
Lime Glass.

Fig. 5. Heat Flow of Wasteforms Solidified with Lime Glass.
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