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A Study of Physical and Chemical Properties for Dry Active Waste
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Abstract

To find out the optimum glass formulation of Dry Active Waste(DAW), Several glass
additives were used such as a KEP-A, fly ash, window glass, Nepheline, FA/MA and CE22.
The main components of ash were CaO, SiO. and TiO: concentrations of 51.09wt%,
15.66wt%, and 15.16wt%, respectively. The viscosity of the FA/MA and CE22 were well
within the desired operating viscosity range as 28 ~94 poise in the 1,100 ~ 1,250 range.
All of six glasses at 1,100 were showed the electrical conductivity as 0.19 to 058 S/cm
which are also the desired operational condition. But they were showed higher electrical
conductivity above that temperature. The KEP-A, FA/MA and CE22 were calculated the
melting temperature(Twm) as 1,122 ~ 1,195 and liquidus temperature(T.) as 1,022 ~ 1,095

T hese results help to determine the optimum glass formulation of DAW and to contribute the

process control of vitrification.
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ash

3 ah | Adh
( 100kg e W @
base)
947 021 45070 041 38.81
6.66 021 31740 0.87 57.98
8.46 021 40280 0.32 27.07
50.14 0.07 726650 046 230.63
16.10 0.37 43160 6.78 1091.60
9.17 0.53 17440 24 220.16
100 904340
2. ash /
(my/kg)
Al 3320 2080 23500 19300 1850 4780
B 2400 201 12 61 21 10
Ca 9530 38700 301000 242000 289000 92700
Fe 2410 2070 5920 8040 736 6930
K 7160 309700 13300 52300 646 12100
Mg 138000 45500 38600 61800 1330 81300
Mn 120 216 6070 3660 60 261
Na 84900 16700 47100 31100 151 7360
P 8470 14400 8900 11300 4720 9990
S 3810 11300 45900 64100 3710 85900
SiO: 28700 190000 190000 352000 60722 12248
Ti 323000 108000 10500 8400 75600 592




3. Ash

(mg/kg) (mg/kg) (Wt%)
Al 84.09 Al:0Os 158.88 144
Ca 4024 57 CaO 564244 51.09
K 340.27 K-0 409.89 3.71
Mg 42642 MgO 707.19 6.40
Na 144.96 NaO 175.84 159
Ti 1036.73 TiO: 1729.33 1566
P 113.62 P-0s 260.38 2.36
Fe 4557 Fe:Os 65.16 0.59
Mn 1149 MnO: 18.18 0.16
Si SiO; 1674.38 15.16
B 144 B-20s 3.72 0.03
7958 SOs 198.95 1.80
11044.34 100
4.
(wt %)
KEP-A FA/MA Nepheline
SiO: 56.0 6349 72.0 465 540
NaO 210 0.74 13.0 200 280
B:0s 150 - - 185 -
Al:0s 50 26.70 10 100 180
Fe.Os 3.0 3.09 - 50 -
TiO: 122 -
CaO 1.98 9.0
K0 146 10
MgO 0.88 40
0.44 -




KEP-A FA/IMA Nepheline CE22
SiO; 56.0 53.97| 6349 6160 720 69.24 465 4499 54.0 52.12 56.0 54.94
Na.O 210 2003 0.74] 0.78 130 1245 200 19.11 28.0 26.72 17.00 1652
B20s 150 1425 - 0.00 - 185 1761 - 250 24.17
Al20s 50 482 2670 2569 10 102 100 959 180 17.20 0.08
FeOs 30 288 309 299 -l 003 50 479 - 0.03 0.03
TiO: 078 122/ 187 -| 076 0.75 0.76 082
CaO 255 198 418 90 1104 246 247 268
K0 0.18) 146 157 10 113 0.18 0.18 0.19
MgO 032 088 113 40 4.12 031 0.31 034
078 044 020 -1 021 0.20 0.20 0.22

6.
KEP-A FAIMA Nepheline CE22
(paise)

1100 122) 125 12034 11651 826 823 82 85 328 331 92 94
1150 81 83 8010 7755 550 548 55 57 219 221 61 63
1200 56 57| 5515 5340, 378 377 38 39 151 152) 42 43
1250 40 41 3913 3788 268 268 27 28/ 107) 108 30 31

(20 ~ 100 poise)




KEP-A FAIMA Nepheline CE22
(§'am)
1100 044 049 017, 0.19 043 047/ 046/ 052 038 042 052 058
1150 058 064 022 024 055 060 060 067/ 049 054 067 0.75
1200 073 081 029 031 070 0.77) 076/ 085 063 069 085 0.96
1250 092 102 036 039 088 096 09 107 079 087 107 120
(0.1 ~ 06 gcm)
8.

KEP-A FAIMA Nepheline CE22
Tw(C)| 1234 1195 1907) 1847 1458 1409 1181 1146| 1390 1344/ 1150 1122
T:°C) | 1134] 1095 1807 1747/ 1358 1309 1081 1046 1290 1244 1050 1022

Tw (melting temp.) - T. (liquidus temp.) =~ 100 °C,
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