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ABSTRACT

Effects of oxide additives such as MoOQ3, MnO,, ZrQ, and Fe; O3 on the phase separation and the
chemical durability of sodium borosilicate glasses which are the host of waste glasses have been investi-
pated as the basic study on the nuclear-waste immokbilization through vitrification.

MoO; and MnQ, were found to be phase separation promotors which increased the temperature
as well as catalyzed nucleation and growth for the phase separation of the 10Na;0-30B,03-60510,
(wi%) parent glass within the immiscibility region. The glasses had the interconnected phase-separated
structure as the amount of addition increased. On the other hand, ZrQ, and Fe, 03 were inhibitors
which showed the reverse effects to the above promotors. It was also found that addition. of MoO3
could cause the phase separation of the 20Na;0-10B,04-708i0,(wt %) glass even within the miscibi-
lity region.
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Addition of ZrO, and Fe, 05 increased the chemical durability of the pareni glass within the

immiscibility region. Within the miscibility region, however, the addition of 1.96 wt % of MoQO;

increased the chemical durability considerably, while MnO, had little effects.
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Table 1. Composition of Glasses in the Immiscibility Region.

(%t %)
Oxide
s?\]n;pl\ $i0, B,0, Na,0 Zro, Fo,0y Mo O, MaQ),
AO 60, 30, 10.
AZr-1 59.41 | 29 70 9. 90 0. 99
AZr-z 58,82 | 29.41 9. 80 1 96
AZr-4 57.60 | 28 85 9 B2 3. 85
AZr-6 S 60 | 28 30 9 43 5. 66
AZr-g 55,56 | 27.78 9 26 7. 41
AFe-2 55.82 | 2941 0. 80 1 96
AFe-q 57,69 | 2885 9 62 3 85
AFe-G 5660 | 28 30 9 43 5. 66
AFe-8 5536 | 2778 9. 26 7. 41
AMo- i 59.41 | 2070 9. 80 0. 89
AMo-2 58,82 | 29, 41 9 80 196
AMo-4 3769 | 28 85 9 62 3. 85
AMa-5 56 60 | 28 30 g 43 5. 66
AMR-0, 5 59.70 | 20 83 9. 95 0.5
AMn-1 59.41 | 2870 9 90 0. 29
AMn-2 58.82 | 2841 9 80 1 96
AMn- 4 57.69 | 2885 9 62 5 85
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Oxide
Sampls Si0, B0, | Na,0 | MoO, | MnO,
No,
BO 70, 10, 20.
BMo-2 68, 63 0. 80 | 19.61 196
EMo-4 6731 962 | 19.23 | 385
BMn-32 68, 63 0, 80 | 1861 1. 86
BMn-4 G7. 31 .62 [ 1% 23 3. 85
BMn-6 66. 04| 9.43 | 18 87 5. 66
BMn-8 4. 81 9. 26 | 18 32 741
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(wi %)
Oxide
Sample 510, B,O, Na,0 Fe,0, Zro, MoQ, MnO,
No.
AQ bo. 30 10,
AlFe-1 589 41 29 70 9. 940 0. 99
AFe-2 58. 82 29,41 9 8C 196
AFe-4 57. 69 28 85 9, 62 3. 85
AFe-ad 36. 60 28 30 9 43 5. 66
AiZr-12 58. 82 29, 41 0. 80 1 96
AMo -2 58, 82 29 41 9. 80 1 96
AMn - 2 58. 82 29. 41 0. 80 L 96
BO 70 10. 20,
BMn- 1 60, 31 9. 90 19, 80 0. 99
BMn-2 68. 63 9. 80 19. 61 1. 8h
BMn- ¢4 67. 31 9. 62 190 23 3 B3
BEMn-6 66, 04 9. 43 18, 87 5 66
BMo-2 88. 63 6. 80 19 61 1. 96
BZr- 68 63 4. 80 19. 61 L 9%
BFe-2 68, 63 g 80 19, 61 1. 96
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Fig. 3. Scanning electron micrographs of phase - separated glasses heat — treated at 630°C for
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Table 4. Weight T.osses on Leaching of Glasses
Containing Various Additives at 90°C for

12 hrs.
Sample Woeight Sample Weight
NO. los s{7) NO, loss{%)
AQ 9. 31 BO 019
AM - 2 1227 BMn -1 00
AM - 2 15 78 BMn -2 02
AF -2 12 38 BMn -4 0. 16
AZ -2 1. 37 BMn -¢ 0.2
BMo -2 0.01
BFe-z2 0. 02
BZr-z 0 02
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