dJ. of the Korean Radioactive Waste Society
Vol 4(3), P. 227-234, Sept. 2006.

Evaluation of Chemical Durability of Vitrified Forms for
Simulated Radioactive Waste Using Product Consistency Test(PCT)
and Vapor Hydration Test(VHT)

Product Consistency Test(PCT)2} Vapor Hydration Test(VHT)E o]-8-3F
T o] WA H 7N E el 2 skA o) 31eHA Ut B}

Cheon-Woo Kim, Ji-Yean Kim, Sung-Jun Maeng, Jong-Kil Park and Tae-Won Hwang

Nuclear Environment Technology Institute, P.O.Box 149, Yuseong, Daejeon, Korea

cheonkim@khnp.co.kr

AAF, AA G, BdE, 4, FHd
FITAAANE) VAR 2Y, HEYAN RESAT AR 1492

(Received December 29, 2005 / Approved April 25, 2006)
Abstract

Two candidate glasses, AG8W1 and DG-2, have been developed for vitrifying the mixture of
low activity resin, zeolite and Dry Active Waste(DAW), and DAW solely, respectively. In order to
evaluate the chemical durability of the glasses, two different leaching tests, Product Consistency
Test(PCT) and Vapor Hydration Test(VHT), have been performed. As the results of PCT performed
from 7 to 120 days, the leach rates of B, Na, Si and Li in the glasses were much lower than those of
the benchmark glass(SRL-EA). As the results of VHT performed for 7 days, the leach rates were 2
and 10 g/ni/day for AG8W1 and DG-2, respectively. The results of VHT met the regulatory
guideline(<50 g/ nf/day) for the low activity glasses of Hanford in the USA. Consequently, two
candidate glasses to be used at a commercial operation in the future showed that their chemical

durability is satisfactory according to the results of two leaching tests.
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Table 1. Compositions of vitrified forms.

R4 24

AG8W1 DG-2
ALO;, 12,3 7.07
B,O; 9.97 11.29
Ca0 4,82 9.77
Fe,0, 1.78 0.35
K,0 1.63 4,47
Li,0 1,24 5.25
MgO 2.12 4,63
Na,O 17.57 10,06
P,0s 0.4 0.82
Si0, 43,14 41.25
TiO, 1.24 3.09
10, 0.93 1.13
71ek 2.86 0.82
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Fig. 1. PCT bottle and glass powder samples for leach test
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Fig. 2. Apparatus for conducting VHT
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Table 2. Summary of 90°C PCT leach rate data for AG8W1

Tday 30day 60day | 120day
pH 10.66 10.80 11,00 11.30
Concentration(ppm)
B 52.5 75.6 109.2 84
Na 147 237.3 302.4 308.7
Si 84 96.6 88.2 86.1
Li 252 6.3 6.3 8.4
Normalized concentration(g/l)
B 1,695 2,442 3.527 2,713
Na 1,128 1,094 2,320 2.368
Si 0.417 1.820 0.437 0.427
Li 0,438 0.479 1,094 1.458
Leach rate(g/ m/day)
B 0.121 0.041 0.029 0.011
Na 0.081 0.030 0,019 0.010
Si 0.030 0.008 0.004 0.002
Li 0,031 0.018 0.009 0,006
Table 3. Summary of 90 C PCT leach rate data for DG-2
Tday 30day 60day | 120day
pH 11.04 11,20 11,26 11.62
Concentration(ppm)
B 65.31 93.66 84 127.47
Na 123.06 | 179.55 163.8 245.7
Si 19.11 106.05 98.28 98.49
Li 1.89 28,56 29.19 49.56
Normalized concentration(g/1)
B 1.86 2,67 2,40 3.64
Na 1,65 2.41 2,19 3.29
Si 0.10 0.55 0.51 0.51
Li 0.09 1.17 1.20 2,03
Leach rate(g/m/day)
B 0,133 0,045 0.020 0.015
Na 0,118 0.040 0.018 0.014
Si 0.007 0,009 0.004 0.002
Li 0.006 0.020 0.100 0,008
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Table 4. Summary of 90°C PCT leach rate data for SRL- EA

7 Si-O-si o] EolA -8i-0-7F §Ho =z whA

7day 30day 60day | 120day = A7) A&ukg-o] Yuis)
pH 11.69 11.74 11.80 12,07
Concentration(ppm) N
2 palnle
B 579.6 462 525 | 14175 (ol& g )
Na 1627.5 | 128415 | 1701 3399.9 Si-OM + H,0 =-Si-OH + M* + OH™ -+ &)
Si 913.5 1012.2 982.8 1449
Li 18417 14931 102,75 262.5 - =
: x ) Zn}o
Normalized concentration(g/l) ( éaﬂ- AEWs)
B 17.125 | 13.651 | 15512 | 41.883 -5i-O-Si- + OH"+=-5i-OH + -§i-O-
Na 13.458 | 10.619 | 14.066 | 28.11 —> OH' 9] AsH] weeeees )
Si 4.220 4.676 4,540 6.694 . . -
-8i-O- + =-5i-OH +
L 94403 | 7.653 | 6189 | 13.455 SHO- + HyO =-5i-OH + OH
Leach rate(g/m’/day) — OH 9] A4 -woeeeeer (3)
B 1.223 0.228 0.129 0.175
Na 0.961 0.177 0.117 0.117
' : ' o] et OHE FASERE pHE F7H
Si 0,301 0.078 0.038 0.028
L 6743 | 0128 | 0052 | 0.056 7le 98 AR, A7t &L OH 9 &
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Fig. 4. Leach rates of AG8W1 and DG-2 compared with SRL-EA
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Fig. 5. Comparisons of corrosion stages of glass in PCT and VHT
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Fig. 6. Optical micrographs of the cross section of test samples after VHTat 200°C for 7days
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