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Abstract: Borosilicate matrices are widely accepted as containment of high level wastes on ac-
count of its good chemical durability and endurable formation temperatures. However, the
yellow second phase (yellow phase) will be produced during melting if the high level liquid
wastes contain high concentration sulfate, which harms the performances of vitrification form.
To resolve the yellow phase problems, it is necessary to understand sulphur behaviors in the
borosilicate waste glasses, especially the relation between sulfate solubility and glass composi-
tion. A large amount of experiments have been done to explore the relation. The experiment
results show that the relation between the glass composition parameter x(O~ ) and sulfate sol-
ubility is linear and the relation between the glass composition parameter 2* (O~ )/x(0O") and
sulfate solubility is logarithmic.
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Table 1 Compositions of simulated HLW
(Compositions) o/(g+L™H w/ % (Compositions) o/(g+ L7 w/ %
SO; 4.24 4.16 NiO 3.78 3.71
P,0; 0. 46 0. 45 TiO, 0. 45 0. 44
Al; O3 9.26 9.09 Nd, O; 13.12 12. 88
Fe; Oy 20. 69 20. 30 BaO 0.13 0.13
K,0 0. 60 0.59 SrO 0.24 0.23
Na; O 44,95 44,11 MoOs 1.02 1. 00
Cr; O3 1. 90 1. 86 ZrO; 0. 99 0.97
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Table 2 Compositions of the first group of glass formulas
w/ %

(Formulas) SiO, B, 04 Na, O+ Li, O Al O CaO TiO, MgO
1-1 40. 0 15.0 7.3 10.0 15.0 4.7 8.0
1-2 40.0 15.0 7.3 10.0 20.0 3.7 4.0
1-3 40.0 15.0 7.3 10.0 24.0 3.7
1-4 40.0 20.0 7.3 10.0 15.0 3.7 4.0
1-5 40.0 20.0 7.3 10. 0 20.0 2.7
1-6 40.0 20.0 7.3 5.0 20.0 2.7 5.0
1-7 40.0 20.0 7.3 10.0 20.0 1.0 2.0
1-8 40.0 25.0 7.3 3.5 20.0 1.0 3.2
1-9 40.0 25.0 7.3 5.0 20.0 1.0 1.7

1-10 40.0 25.0 7.3 10.0 15.0 1.0 1.7
1-11 50.0 15.0 7.3 3.5 15.0 2.0 7.2
1-12 50.0 15.0 7.3 3.5 20.0 2.0 2.2
1-13 50.0 15.0 7.3 10.0 15.0 2.7
1-14 50.0 15.0 7.3 7.0 15.0 1.5 1.2
1-15 50.0 20.0 7.3 3.5 15.0 1.0 3.2
1-16 50.0 20.0 7.3 3.5 18.2 1.0
1-17 50.0 25.0 7.3 3.5 10.0 1.0 3.2
1-18 60. 0 15.0 7.3 3.5 10.0 1.0 3.2
1-19 60.0 15.0 7.3 3.5 13.2 1.0
1-20 60. 0 15.0 7.3 3.5 10.0 3.0 1.2
3
Table 3 Compositions of the second group of glass formulas
w/ %
(Formulas)
SiO; B2 Oy Na; O Li; O Al O3 CaO TiO, MgO BaO PbO Fe, Oy
2-1 59.8 22.0 5.0 2.3 3.5 5.4 1.0 1.0
2-2 59.8 22.0 5.0 2.3 3.5 3.4 1.0 3.0
2-3 59. 8 22.0 5.0 2.3 3.5 5.4 1.0 1.0
2-4 59. 8 22.0 5.0 2.3 3.5 3.4 1.0 3.0
2-5 59.8 22.0 5.0 3.5 5.4 1.0 1.0 2.3
2-6 59. 8 22.0 3.0 2.3 3.5 5.4 1.0 3.0
2-7 59. 8 22.0 2.3 3.5 5.4 1.0 1.0 5.0
2-8 59.8 22.0 2.3 3.5 5.4 1.0 1.0 5.0
2-9 59.8 22.0 2.3 3.5 5.4 1.0 1.0 5.0
2-10 59. 8 22.0 2.3 3.5 3.4 1.0 3.0 5.0
2-11 59. 8 22.0 2.3 3.9 1.0 6.4 5.0
90Nd/10 59.8 22.0 5.0 2.3 3.5 5.4 1.0 1.0




118

31

4
Table 4 Sulfate content in the glass
No. w(S0s) /% No. w(S03) /%
1-1 0. 749 1-17 0.523
1-2 0.724 1-18 0.474
1-3 0. 739 1-19 0.499
14 0. 739 1-20 0. 399
1-5 0. 739 2-1 0. 350
1-6 0.724 2-2 0. 325
1-7 0. 549 2-3 0. 325
1-8 0.714 2-4 0. 250
1-9 0.592 2-5 0.228
1-10 0. 549 2-6 0. 325
1-11 0.572 2-7 0. 350
1-12 0.574 2-8 0.375
1-13 0. 385 2-9 0.375
1-14 0. 608 2-10 0. 300
1-15 0.619 2-11 0. 245
1-16 0. 609 90Nd/10 0.325
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