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Determination of Forward Dissolution Rate of Glass by a Single-Pass
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Abstract

The forward dissolution rate of a borosilicate waste glass was determined as an interlaboratory
study(ILS) testing program for the evaluation of precision in the measurement of the dissolution rate
of a waste glass using a single-pass flow-through(SPFT) test, whose conducting practice has been
written for standardization through American Society for Testing and Materials (ASTM). A simulated
low-activity waste glass powder with a size of 100/200 mesh was dissolved by lithium buffer solution
{pH=10) at 70? under Ar atmosphere. By plotting the dissolution rates as a function of silicon and
boron concentration in eluate, the forward dissolution rate of the glass was obtained as about 2.7 x

10°g- m® - s* in our laboratory.
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Fig. 1. Schematic drawing of SPFT apparatus.

Table 1. Composition of LRM glass, wt,

%

Oxide | B203 | AlzOs | Na20 | SiO2 | Cr20s | KeO | Fe203| CaO | P20s | Li2O | MgO
Mass% | 7.85 | 9.51 | 20.03|54.20 | 0.19 | 148 | 1.38 | 054 | 0.54 | 0.11 | 0.10
Oxide | La20s|{ NiQO | CdO | PbO | SOs F TiOz2 | ZrO2 { MnO | MoO:s
mss% 002 | 009 | 016 { 010 | 030 | 0.86 | 0.10 | 093 | 0.08 | 0.10
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Table 2. Sample weight and SPFT test results

Glass FiS Coincg[ltragon Dissolution r_?te
Series | weight (ms) pH® ?méﬁ (g -m”.s’)
(g) B Si B Si
02015 | 226x10°| 11.3 | 2.88 318 2.67x10° | 2.80x10°
1 02012 | 227x10°) 113 | 290 320 2.70x10° | 2.83%10°
0.1997 | 220x10°| 11.3 | 3.03 33.6 2.77x10° | 2.89x10°
2 0.0967 | 765%x10°| 11.6 | 1.70 16.8 533x10° | 4.97x10°
3 0.0517 | 186x107| 11.8 | 1.05 10.5 8.00x10° | 7.37 x10°
0.0507 | 1.65%x107| 11.8 | 0.98 10.2 6.60 x10° | 6.36 x10°
4 0.2890 | 1.72x10°| 11.4 34 31.0 2.40x10° | 2.08 x10°
02939 | 1.74x10°| 11.2 30 285 212x10° | 193 x10°
0.0495 | 259x107| 11.9 | 061 9.31 6.47 x10° | 9.12x10°
5 0.0509 | 249x107| 11.9 | 0.76 109 7.79%x10° | 1.03x10°
0.0503 | 253x107} 11.9 | 0.99 13.6 1.03 x10® | 1.32x10°
6 0.0305 |574%x10"| 118 | 051 848 120%10° | 1.82%10°
0.0301 |565x107| 11.8 - 6.23 - 1.34 x 10°
00151 |354x10°| 116 | 0.17 1.88 247x10° | 250x10°
7 0.0264 |563x107| 115 | 047 4.85 1.09x10° | 1.08x10°
0.0206 | 2.58x10°| 11.6 | 0.27 293 290x10° | 2.88x10°
0.00647 | 1.55x10° | 11.6 | 0.037 0.40 2.36 x10° | 240x10°
8 0.00796 | 1.35x10°| 11,6 | 0.051 0.53 2.84x10° | 2.77x10°
0.00488 | 2.38x10° | 11.5 | 0.026 0.29 254 x10° | 2.62x10°
0.00791 | 1.27x10°| 11.6 | 0.039 0.40 2.04x10° | 1.92x10° ,

°F/S : flow rate of eluent/ surface area of glass
“pH : pH was measured at room temperature, pH=11,5 at room temperature corresponds to
pH=10 at 70°C for this buffer solution,
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Fig. 2. Concentration of silicon and boron in eluates at
the collection time.
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Fig. 4. Variation of dissolution rates of silicon from LRM
glass as a function of steady-state silicon
concentration in eluate.

5.0¢10° 1
4.0x10° 4
&
£
S o
e 3.0x10 o
g o
S
= 240x105-F
S
174
k]
2 foxto & o Oo
o o
(<SR
T T v T T M L
a 1 2 3 4
[B]. mg/L

Fig. 3. Variation of dissolution rates as a function of
eluent flow rate/ glass surface area.

Fig. 5. Variation of dissolution rates of boron from LRM
glass as a function of steady-state boron
concentration in eluate,
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