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Fly ash@ o] 8% A FA A8 Fa% 71549 2 WIA&F ¥4

AV, AW, AF 3
FFHAY AT A

2 o

A AL APYF4LHEY Fly ashE o83 TENTAIIAINESY B4 #-8
13t 7HsA-E BAs gt Fly ash, SiO;, NaNOs, B,O; o} DUPIC Sjdig AxFAHo=
5B QAEE 29 scrap wasteE 20 wi% T3, 1150T oA 347 &8AH B
FAMFE AT, =3 BAgdagide AL HoEs Sso 245
soxhlet AEFAFEAY L5 HIAEHL Rt =3 IANVEY dF(EZ=
fly ash& A8 7% fly ash &FE 57%7tA F71slodE FFakfadnsAe A=zt
M e AL, fly ashe] F7t2 A% {AJYE ABHE 30% 7= FF
A £ A& Aoz q4dn

LA & .

IEAAAACIES Az A AQE Reze #8, Az, FALSYNROC,
Synthetic Rock), 3} EIYEFE & 4 Utk 2eu Jledeg o {440 4F
slo] 443" AL {EUZoln o FAME FFAREL AYY Ao HPYriEHD
=

Fly ashis 2R /RTHEAY Aot 2 SFopYR S BT 85%0)4 ¢
ot low, olF dFuyus AEATANUIE FeElusiAe A=A A&
€ PN F& EHL AT gloenz olg fEolLL HIEY AWE D A
A3 FHA 423 Fads Add

ole]l ME AFYAd2zA HEFA fly ashe] HEL EHIYI o]F DUPIC FA&
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AzFRL2 B TASHE dity scrap wasted] TAAYEZ 0|8 ¥ FFAH
23 AP € FEFHE AU

24¥AR"

2.1 113} A&

£ Ay AH8-E fly ashe RY(YLALA AAY A2 fly ashe] 333 2
4 8 B 548 439 E 1, 29 I AASA. .

22 B AFARAANIE

Aol AHgE E9 scrap waste:E U9 ZI|FEE 35% U4AE 35,000
MWD/MTU, ¥Z712 1082 7342 A3 E8E J|gezstd X 33 e
Aoz AxHAUL BE YFL AREYH AGE o]L3AUL, & FYo AH
< YFL AASE Feg A& AHESATH

3. Aduy

3.1 Base glass A&

B4 Fly ash9] 38y =48 7]8S2 Si0;, NaNO;, B,0:5 & ¥ 49 22 =4
o2 EZRF alumina crucibled] FAAIA 1150C AZIZNA 33X $8F Fa9 A
A& FAsA

32 FEAHUAZR

2 nESY BFFE gAY AL E 4] AAE base glass®] XA F waste
glassg Aol 7Hed ZA( No.,2,9,100& Agsa = HIEE 20 wth EH3
alumina crucibled] FRAAIA 1150C A7I2A 3A% §§ALFE 54 12mmz BFH
Bt A M3 YAAZ ohg  low speed diamond sawE A|HE Fw 71F, dwl
(polishing)¥ F, =ZSHAAYIZ MY ol59 EAAR{H FFS 47 230346
cm?, 0.5595- 1.0448 g o]t}
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3.3 13} 9] Soxhlet &Y

a3 13 Zo] JEAYE AUE 2dH2FHez Fo 2dFY¢ A&HFHeE A
ZF 9 (re-distilled) Eol] &AFT. FHEJL2 100mle] FHFFE AW AR
£ A2 Atomic Absorption Spectrometer % ICP-Emission Spectroscopy® ©]-8-3l¢ I &
%9 U, Cs, Na, B, Si, Al 59 5= B4z, 0g 4% o3 J2E&L A
Sk

ZA;
Ch= —m
A,
where
Cr : the cumulative fraction of component i released
2JA; : the cumulative amount of component i that has
been leached from the waste form
A, . the initial amount of component in the waste form
34 H7E FF

Base glass®] 4% waste glass®] FAJo] 7158 FA( Nol)E €3ty R 7]
B2 15, 20, 25, 30wt% 2 E§&te]  alumina crucibled] $AA|A 1150TC A72dA 3
Al £8F%F fEaAe A4S g9 n

3.5 wAlFZEH
AlEe] AEEE Eo|7] $3te AFstolA Plasmad o]-£3 Furg ¢4¥ JA&AXE
ANHEEAL 383 2A44& XPS(X-ray Photoelectron Spectroscopy)2 a3ttt

4439 u&

4.1 frElnzAe A&

3leta] zA4o] & RfIAX}AE FHTFFIN =SAHE B9 AEEEE ¥ S
o JehiAct o] FelA RE ukel ol Na, Cs, B, Si, Al Ug9 &g
Na:2.81-5.45x10°,  Cs:1.01-1.45x10°,  B:5.62X10°-1.07x10%,  Si:1.44-2.93x10°, AL
4.24-921x10"%, U:4.85-7.00x10" 8 912 4353 WEEAHL YAt
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5.8

DR 7IE] 20% FH/E fly ash& 0|83 4F 79 FiifansiAe J& gL
Na:2.81-5.78x107, Cs:1.01-1.45x10°, B:5.62X10°-1.07x107, $i:1.44-2.93x10°, Al
424-921x10%, U:4.85-7.00x10° 8 91 2 43 WIS AP L Jehi.

2)Dirty scrap®] 4H}EAR fly ashE AHE-F A4 fly ashe] F& 57%7A A7t
st BafE A Azt 7Mestia, old RIAJPEAENIE o= 30
%7tX AL FEE 5 A& Aot

3)FAe FYIHRAE A7 scrap wasted] FFL F 30%F T AGE Ao
o g€t

FaER

1. P. J. Haywar, et al., A Review and Discussion of Candidate ceramic
for Immobilization of High- Level Fuel Processing Wastes,
AECL-6815, 1982

2. L. A. Chick, et al., Effects of Composition of on Properties in an
11-Component Nuclear Waste Glass System, PNL-3118, 1981

3. IAEA, Chemical Durability and Related Properties of Solidified

High-level Waste Forms, IAEA-TR-257, 1985

¥ 1 Fly ashe) 354

Constituents |  wit(%)
SiO; 61.47
AL, 24.30
Fe;0s 5.82
CaQ 1.37
MgO 0.68
Na>O 0.35
K,O 2.08
TIO, 1.01
Others 242

¥ 2. Fly ashe] £33 54

A HEAJ/R) | WFE | HEYA
34 31.02 224 | 30xm
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¥ 3. 29 scrap wasted] £A4

Element wi(%) |Oxides form| Regents used

Sr 0.08 SrO Sr(NQs)2

Zr 0.457 Zr0Os ZrO;

Mo 0.381 MoQOs MoOs

Ru 0.322 RuO: RuO:

Pd 0.139 Pdo PdO

Cd 0.011 Cdo Cdo

Te 0.049 TeO TeO

Cs 0.233 Cs:0 CsNOs

FP Ba 0.178 BaO BaO

La 0.127 Lazx0s Laz03

Ce 0.267 CeQ;  [Ce(NOs)3 6H20

Nd 0.432 Nd-0O3 Nd20O3

Sm 0.086 Sm0s Sm:03

Eu 0.014 Euz0s Euw03

Gd 0.011 Gdz03 Gd=0s3

Y 0.054 Y203 Y203

Rb 0.042 Rb203 RbNO3

Rh 0.050 Rh2Os RhO3

Actinide| U 97.134 UsOs U0,
% A 100.00
3 4.Base glasse] ZF A R fly ash¥ &F
wt(%) Glass Fly ash

No. [Si02 |Alz03{Fex0s| CaO|MgO |TiOz K20 [Na2O [B203 |7 125 formation| |content(28)
1 |61.47] 3.06] 0.72{ 0.17 0.08 0.12]0.26 {20.31{13.51 | 0.30 Good 12.35
2 162.8713.13] 0.74{ 0.17] 0.09] 0.1310.26 |18.4813.82] 0.31 " 12.64
3 [64.79] 3.95] 0.93] 0.22 0.11{ 0.16 0.33 [15.46 |13.66 | 0.39 " 1594
4 166.73] 4.07] 0.96] 0.22] 0.11} 0.17(0.34 {1353 13.47 | 0.40 " 16.42
5 168.79] 4.20] 0.99) 0.23] 0.12] 0.170.35 |10.8613.89} 0.41 Bad 16.93
6 16730 921 | 2.16| 051 0.25| 0.3810.77 | 8.49{10.03 | 0.90 " 37.13
7 159.71]1 817] 1.92]| 045] 0.22| 0.33]0.69 |17.92| 9.79| 0.80 Good 32.94
8 15765 7.80| 1.85] 0.44 0.22] 0.32]0.66 |17.88(12.32] 0.77 " 3181
9 152401 7.17| 1.68] 0.40( 0.20| 0.2910.60 {17.8118.75! 0.70 " 2891
10 [65.28 | 7561 1.78] 042] 0.21} 0.31]0.63 117.96{15.11 | 0.74 " 30.50
11 |35.101)14.16| 3.32] 0.78] 0.39| 0.58|1.19 [23.60]19.50| 1.38 " 57.10
12 142.07 (16.9713.98 [ 0.94] 0.47| 0.69{1.42 12361! 8.18{ 1.67 " 68.44
13 |42.71(17.23| 4.04| 095 0.47| 0.70 |1.45 |20.60 |10.17 | 1.68 " 69.49
14 |1475419.18| 450] 1.06] 0.53] 0.78]1.61 |1161(11.32| 1.87 Bad 77.36
15 [52.06(21.00 493 1.16] 0.58| 0.86|1.76 | 7.13| 847 2.05 " 84.69
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B5. feluAe J&E R

Al B

Na

Cs

B

Si

Al

U

No.l
No.2
No.9
No.10

2.81x107°
5.45x10°°
5.30x102

4.97x10°3

1.00x10°3
1.30x10°?
1.36x10°°
1.45x10°3

5.62x10°
1.07x10
7.10x10°°
7.23x107?

1.44x107
2.28x1073
2.93x107

1.58x10°*

7.30x107*
9.21x10™*
8.40x10™

4.24x107*

4.85x107
6.28x10°°
6.56x10°

7.00x10°°

jw‘a 1. Photograph of soxhlet leach test apparatus
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