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Abstract

A simulated mixed dry active waste(DAW) has been vitrified using a pilot scale
cold crucible melter(CCM). A processability, characteristics of the combustion and
dust generation of the DAW in the CCM, and glass properties were investigated and
evaluated. The glass melt was maintained at around 1,150°C constantly and the mixed
DAW was fed into the CCM at the feed rate of 10, 15, and 20kg/h during the test.
The viscosities of the base and the final glass were well within the desired range.
There was no electrical conductivity difference between the base glass and the final
glass and it was also within the desired range, as 0.33 S/cm. A stable combustion
process of the DAW was performed during the test. And only 3.03% of the dust was
generated from the cold crucible melter. All regulated emission gases in the stack
were well below the environmental regulation limits. The physical properties and
chemical durability of the waste glass were satisfactory the required quality.
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L35hd w7 AW SOE AR (CaSONAZ 4 d& 93 g, g 2 2A3Le SO,
FX27F 100ppm ©]3t= Sokal BEHUE 55 200CE 5437 Wi o]& H7}35HA
ook}
¥ 4. w71 A AT AR
A = No fgfding =3 HuA B9
oA W PCC 10kg/h | 15kg/h | 20 kg/h | 20 kg/h
operation 100% O» 100% O» 100% O» 70% Oq
= 52m—(1h
AL E§=
c58e2(0) | TIT-1001[1400~1200] ~1210 [1150~1230] ~1140 | 1000~1120
| # W7}y
AT () inlet ~120 ~230 | 280~330 | 325~370 ~350
outlet ~90 140 —175 ~220 ~220
« % (Nm’/h) ~30 43—33 43 50 48
« 9} (mmH:0) sp= -40 | -40(+30) | -40(+30) | -40(+30) | -40(=30)
5123 ¢
« AHmmH:0) | U ~15 2314 ~18 ~23 3022
oAb (%) outlet 21 3035 ~33 35~40 ~33
« T} (70) 5 200 200 950 —280 —950
« TR (70) outlet 180 175160 | —170 | 140—195 | 150165
Fada27]
7} e%(C) | outlet | 800~870 | ~900 | ~950 | ~990 [ ~990
A A 71
ot inlet - -70 -75 -95 -100
HE (mmHO) e - -80 -85 -110 -112
« TFAe(0) outlet ~2 ~% ~% ~23 ~21
SCR
. max. 1500
« NOx (ppm) nfet [ {2a% 00 | 710~1200 | 800~1320 | 900~1450 | 900~1450
NO, (ppm)| max. 380 | 20~60 20~ 60 20~ 60 20~ 60
CO» (%) | max. 31 | 10~14 10~14 2%6~13 2412
CO (ppm) | r%gso < 10 < 10 < 10 < 10
A=Stack) 6 o) | ~16 ~20 2 —2%5 ~2
HCI (ppm)| < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
SO, (ppm) ~5 ~5 ~5 ~5 ~5
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7 E71e ol HrIES 9 dael dES I dojyA e Aee A CCMo] 4
Z4E 7] Wi el Ao dAddEtt CCM Wzt fue Fwo] b= AACA (HE
AlZAAME o]l =2 49 YEFS s%7F 4 el v& oftk ko F
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Oxides (wt%) Base HE 79

Al>O3 14.08 15.80

B20O3 20.33 18.61

BaO 0.00 0.20

CaO 0.08 3.44

Cr203 0.00 0.10

FexOs 0.02 0.27

K20 0.20 0.13

MgO 0.01 0.18

MnO- 0.00 0.01

Na20 22.26 23.55

P20s 0.00 0.02

PbO 0.00 0.09

Si0o 42.98 43.38

SrO 0.00 0.01

TiOo 0.03 0.73

el =9, shetd #4249 & &) (Processability) ¥ F2F F4
(Structural quality)S Ar¥ X3 F7tstz] €18 & 60 Basefrdlel HE Frale #2&
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(PNNL)SI A A4 5 2ol o8] A4k5] o] 72}
frele] 32 HEEA O]%Jﬂr Folo HE YERl= R e BEF 2 9
= ]—Oﬂoﬂ:} S8 FFRAA F-5A3(Covalent bonding)S 3t o] &, 3184
ATAS JEY 4 9= Tetrahedra T2 = 9A F FElelA
3= 5 % AR zste] vt T v frE TRl A
2 EAT v Tetrahedra 7325 o|FA o] 89 s34 HAx
6ol A HoFE F AsEe =H[7F 1HEE 11 o|strb Hojof g
04124 o]Z wk=slal gt} Bacicity 94 ¥ f8 2% o=
o] Foaming Aol ¥el] tha] YEbHE Fe*'/Fe’ v &3
SEE UYHE §do2 A&HH e ofydA T 7Y
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¥ 6. 1,150°Col A Base ¥ HFFz9 o3 £4

Quality Indicators Base ¢ HZ 7 Desired Range
% (g/em’) 2.49 2.55 X >= 250
7-day PCT Leachate Si 0.24 0.18 X < 1.00
Z % (poise) 56 43 10 < X < 100
A7) AEE (S/cm) 0.33 0.33 0.18 <= X <= 0.50
g 2% (°C) 766 764 X <= 1,050
R=Anion/Cation 3.11 3.05 X > 2.00
# of Tetrahedra 104 98 X > 50
[A1:03]/[Na20] 0.38 0.41 X <= 1.00
Bacicity Ratio 0.32 0.39 X <= 1.00
Fe’' /Fe” 0.07 0.07 0.10 <= X <= 050
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H AR & FRAE FdEl R A2 Sg o wirA Ay Aadew 4
Hol gt sk MulolA felst @ Ak H A% Az, %o WA BYEHS
glstda =84, shehA Aol Hold frel nstAlE e F ATk 1,150°Cell A
o9 HES A7) AEEE BF A §429 ¢4 2 WAE wERYn. d4F
(Stack)® &%= SOx, NOx, CO, HCl & o= a4 w JASHA 1A = of oFst
= fAtage B 87 FAAE uEdgon, f¢ naAE e, BeHoz A
Aol g3 FAS JHAL AT 2By, FeEt AEE AVIE EAdske] dule] <k
A3 =24 dd ada wrlAEe] A S f2 L3Ae =9, 334 54
g A8 B AAAE AFY o4 Ao HFF o FAE AFolrt
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