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Abstract

We suggested a new concept on the stabilization/solidification of radioactive elements,
named by GRSS (Gel-Route Stabilization/Solidification), and made binary or ternary
material systems suitable to the concept. In this study, volatile elements or compounds
can be converted into thermal stable compounds in the micro-reaction module formed
by SiOs network. This method generates no secondary radioactive wastes like residual
solution or vaporized radionuclides, even though it is a chemical conversion by wet
method. Also, the reaction products are thermally more stable than its origin state like
chloride, nitrate, or oxide form. The GRSS would be an effective approach to control the
volatile elements and will give us a great deal of chances to develop the

stabilization/solidification process of radioactive wastes.
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Table 1. Classification of radioactive waste based on Solidification Unit Model(SUM)
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Figure 2. Change on the degree of active phase with respect to the content and
quality
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Figure 3. Schematic model on the position of control object in radioactive waste
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2.4 GRSS(Gel-Route Stabilization/Solidification)
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Figure 4. Photograph of the elastic gel formed in non-organic solvent(H:0) system
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Fugure 5. SEM image of xerogels aged at different conditions
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Figure 6. XRD pattern of heat—treated gel at different temperature
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Figure 7. SEM image of heat—-treated gel with Si/P ratio of 1 at 700C
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Figure 10. SEM image of heat-treated gel with different Si/P ratios at 1000TC
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Figure 11. Thermogravimetric Analysis of dried gel with different Si/P ratios
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Figure 12. Schematic model of GRSS in application to molten salt waste
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(A) During drying process at 110C,

(Si(OH)x(0)y¥ ,P(OH)m(0)n® ) + Na" + M" + CI°

= (Si(OH)x(0)y”", P(OH)m(O)n™, M*, Na")
+ (Si(OM)x(0)y", M', Na")
+ [P(OH)m(O)n™, M'] + NaCl(s)

less favorable phase (glassy)
less favorable phase (glassy)

more favorable phase (crystalline)

+ HCI(g) + Hy0(g)
+ HCl(aq) + H0()

favorable product

favorable product

(B) During heat treatment below 10007C,
(Si(0H)x(0)y*", P(OH)m(O)n™"", M, Na") + HCl(ag)
= (Si02—P205) + MC1 + NaCl + H,0 + HCl(g)
(Si(OH)x(0)y¥", M*, Na") + HCl(ag)
= Si0z(s) + NaCl(g) + MCl(g) + H:0 + HCl(g)
[P(OH)m(O)n"", M1 + HCl(aq)
= [P0/, M, CI] + H;0(g) + HCl(g)
NaCl(s) + HCl(aq) + H20(I) = NaCl(g) + HCIl(g) + Hz0(g)
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Figure 13. Thermogravic Analysis of xerogel with Ca or Al in GRSS system
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