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Abstract; The effect of Na, O/Al, O; molar ratios(n) on the structure and properties of boro-
silicate glass wasteforms was investigated. The structural changes of borosilicate glass
wasteforms with different Na, O/Al, O; molar ratios were characterized by Fourier transform

infrared spectroscopy(FTIR) analysis, and the chemical durability was measured by using
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dissolution rate (DR) method and direct reading plasma emission spectroscopy (ICP-OES).
The results show that: within the studied composition scope, when n<(1.0, Al exists as
[ AlO, ] tetrahedron in borosilicate glass wasteforms, but there are large number of triangu-
lar [ BO, | existed in its structure; with the increase of Na,O/Al, O, molar ratio (n=1.0),
the structure stability of the wasteform increase for the transformations of triangular [ BO; ]
to [ BO, ] tetrahedron; however, when the molar ratio of Na,O/Al, O, continually increase
(n=1.5 or 2.0), the structure of glass wasteforms become poor., because Al content is very
few result in too much decreased [ AlO, ] content, which plays an important role in influence
of the network density at this condition, and excessive alkali metal ions have the effect of

broking network in the structure. When Na,O/Al, O; mole ratio is 1. 0, the good structural

5 36 &

and chemical stability are obtained. The value of DR for the glass wasteform is 1077 g/

(em? « min) order of magnitude after 56 d at 90 ‘C, and the concentration of ions in leached

water is the lowest.
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Table 1 Compositions of borosilicate glass wasteforms for simulated high-level radioactive liquid waste
w/ %
No. n
Sl()g Alz(); Bg(); Naz() Kz() le() Cd() Zn() Ce()z Gdz()s
1 2.0 46 6 18 7 3.0 3.0 4.0 3.0 5.0 5.0
2 1.5 46 7 18 6 3.0 3.0 4.0 3.0 5. 0 5. 0
3 1.0 46 8 18 5 3.0 3.0 4.0 3.0 5.0 5.0
4 0.5 46 10 18 3 3.0 3.0 4.0 3.0 5.0 5.0
5 0.1 46 12 18 1 3.0 3.0 4.0 3.0 5. 0 5. 0
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Table 2 Leaching mass concentration of the samples after 56 d mg/L
No. Si Al B K Li Ca Zn Ce Gd
1 18. 08 1.91 4. 90 2.11 1. 29 2.58 0.17 0. 00 0.00
2 16. 10 2.22 5.16 2.51 1. 44 2.59 0.11 0. 00 0.00
3 12. 34 1.73 3. 94 1. 88 1. 05 2.12 0.01 0.01 0. 00
4 13.05 2. 36 4.21 2.06 1. 14 2.25 0. 06 0. 00 0. 00

5 13. 24 3.00 4.27 2.13

1. 14 2.26 0.11 0.01 0.00
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R AE 1(Sample 1) : (a) = LR (Before soaking) . (b)——i& 1 i (After soaking) ;
R AE 3(Sample 3) : (e) = 1R (Before soaking) , (d)——2 ¥l J5 ( After soaking)
B3 AR 1R 3 BIHT G A SEM K

Fig. 3 SEM of sample 1 and 3 wasteforms before and after soaking
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