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ABSTRACT

The dependence of the chemical durability of simulated waste glasses containing the simplified waste similar
to the SRP waste on compositions of host glasses, amounts of waste loading, and kinds of leachants has heen
investigated as a hasic study on the waste immobilization through vitrification,

The maximum limit of the amount of waste loading for glassforming with the host sodium borosilicate
glasses selected in this study was 50 wi%. The chemical durability of waste glasses whose hest glass helonged
to the immiscible composition region was much higher than that of waste glasses whose host glass belonged to
the miscible composition region, The former waste glass showed lower chemical durability in deionized and
silicate waters than in brine, while the latter glass showed the lowest chemical durability in silicate water. It
was also observed that the total leaching rates in brine were noticeably small in comparison with those in other
solutions, The composition of the host borosilicate glass which was suitable for the treatment of the waste
through vitrification was found to be 25 Na,0—5 B,0y—70 Si0, (wt.%).
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Table 1., Composition of Various Host Sodium

Borosilicate Glasses,

Oxide Na,0 B0 S0,
Frit Na: (wt.%) {wt.%) {wt.%)
A 10 30 60
B, 20 10 70
B, 20 20 60
B: 20 30 50
By 25 h 70
B; 15 15 70

Tahble 2. Composition of Simulated Waste (SRP).

Waste Component wt.%

Fe, O 36.0

ALO, 30.0

5i0, 8.0

MnO, 7.0

Na,O 5.8

MoO, 4.0

NiD 2.5

Zr0, 2.0

Cal 4.7
e g Ar Sgae] b FEsl Lot £oief 4
b A defd £ Y= @9y 24 2
of BAGE 244L A adelst Loita) g o
el A] #H7]5 Helel 45 (host material) 2.4 &

Faitn T £ g 2Tl Fibd

13 Aok% Fe,0p, ALO,, Si0:, MnQs, Na,(Os,
Mo0,, Ni0, Zr0, % CaCO,5 Agsle] 24 f7 &5
Azekg e of wle d7)4e =42 Table 294 o
ale}7to] SRP o 71 E5 wmsf B o F4
Fgsle] gt Age e

T Sl
{Fey 0y, ALC, )2
A 24U, Sr, Cg)at ofF
g cheddl J784 24L HejFn
Tabel 13 2o o]zl 2 =248 =Za|e

Be 23skel A71ERe AdES Azgen] o4
2A)-& Table 37} 40 Fol] 734 3c}, Table 32 3¢
Aededo] Ll FAR4E Ak Fel(A)d] 2z
Table 4 & BAel] 2z 9ADe A7E5E A4 4

2] 8hs A



5ol o

F4b
ZERFELEE
2 37| H3hel
ERES

3 Ao}, Table 5 = =

| Ao} g 2] {Tahle 1)o] 47 ey 375 35wt

o] A “}5 st
4

o 24

Azg A%

28] G HeH T

o] S5k

Table 3. Composition of Simulated Waste Glasses in
the Immiscible Composition Region.,

Sample o ;?:L(“TF;? Waste (wt.%)
A 100 0
AW-20 80 2
AW-30 70 20
AW-50 50 50

Table 4. Composition of Simulated Waste Glasses in
the Miscible Composilion Region.

Sample o FIjIr(J}tS t(v?tlil/:s); Waste (wt.2)
B, 100 0
B.W-20 80 20
B,W-30 70 0
B/W-40 ) 40
B/W-50 50 0

Table 5. Composition of Various Simulated Waste
(lagges Coniaining Constant Waste-Loading.

Semple Comp. }I:Ir(:fi“ili/j? Waste {wl.%)
B.W-35 65 35
B,W-15 65 33
B,W-35 65 35
B,W-35 65 35
BsW-35 65 3
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Table 6. Composition nf Leachants.

Leachants | Silicate water Brine

Comp. {mg/ 1) (g/ i)

Na 49.0 35.4
Si 27.2

K - 25.3
Mg - 29.6
CO, 128 9 -
Cl - 164.0
pH 7.95 6.00
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Fig.1. X-ray diffraction patterns for waste glass

specimens : (a) A, (b) B, (c) AW-20, (d)
B.W-20, (e) AW-30, (f) B,W-30, (g) AW
-50, (h) B,W-50, (i) B,W-50, () B.W-70

and (k) B,W-80.
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Table 7, Effects of the Composition of Parent Glasses
{B) on the Total Leaching Rate of Waste

Glasses.

Waste Weight loss(%) for 16 days
plass in deionized water | in silicate water
B,W-35 0.057 vam |
B.W-35 0.120 0.590
B.W-35 0.145 0.694
B,W-35 0.058 0.218
B,W-35 0.069 0.322
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Table 8. Amounts of Each Oxide in the Surface and
Center of Specimen(B,W-35} Analyzed by
EDS afier Leaching in Deionized Water for
16 Days at 90°C.

Section Center Surface

Oxide (wt. %) (wt. %)
Na,0 4.99 3.7
Si0, 45 37 43.67
Ca0 4.29 437
Fe,O, 706 7.66
MnQ, 1.83 184
ALO, 10.24 9.57

Table 9. Amounts of Each Element in the Solution
Analyzed by ICP after Leaching the B;W-35
and B,W-35 Specimen in Deionized Water
for 16 Days at 90°C.

Sample B,W-35 B.W-35
Comp. (ppm) {ppm)
Na* 3.04 0.92
Sits 4.8 0.93
Ca*™® 0.83 0.28
Fe*? 0.06 0.01
Mo+ 0.09 0.05
AJr® 0.27 0.02
24255
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