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A study on the Characteristics of Final Glass Form of

Radioactive Surrogate waste
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Abstract

The results of technical supporting to trial burn tests of PAM system at KAERI site and the
results of a series of test to demonstrate the system applicability for the treatment of
combustible, non—-combustible, solidified resin. The characteristics of final and vitrified products
was evaluated to Density, Microhardness, XRD, Thermal expansion coefficient. The test
results were found that density as 2.42~2.95g/cm3, microhardness as 5.48~5.83GPa, thermal
expansion coefficient as ~107°C. The results for XRD also showed that vitrified product were
satisfactory the required quality and accorded with specific curve of normal amorphous
material. Vitrified product in these tests is similar or excellent compared with others in

foreign countries.
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Table 2. Trial Burn Phase 1 ¥4 2% w4

b PR R

A A REI Spike& A 2 QA 7HY
% kg
C00:2420g
PE:40.6%) 13 CsCL1730g
794 PVC: 156% 5 19%kg PhO:500g 1741730 %
Zo] A @ 438% 141 HgCl:500g
Cd0:500g
A 26% 10 Co0:963g
A ETT% 10 CsCl:694g
a7kl F71EE 205% 40 360kg™ PhO:1000g 164 7+
#2:33.3% 65 HgCl:1000g
2 #,%:35.9% 70 CdO:200g
007 Co0:968¢g
Al E 65.6% 7 CsCl:694g
FAnE  B:150% ol 600kg® PbO:200g 124 7
%2]:19.4% HgCl:200g
CdO:200g
) (1) 29 72z HA =dRAE A9

(2) Pre-Charge Material> A9, (3) Zt A€ +dH ==
(4) Full Scale Pool 84 ¥ # % Feeding%-¥ # % Tapping 5A A7FA A7+
(5) A7MA 120kg *3+

)
)
) 2
(6) A7TAl 240kg 3
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2.990
2.422
2.690
2.952
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Azd oFe 7IA-A g5l dg ddEAe] AdRE deds 1A mAdEs
Vickers Microhardness =34 (CLARK Co., Model MHT 1 Knoop Indentor)&4# SAstA =4
I 235 F 49 29 1 YErAT Vickers HIAA A= AWzt 136° ¢ ¥ ven|
=9 HololEem gidEZded e HlE W veve =9 A= gl dolm FH v

= ol &ste] mMMAREE F3te Aok a2nstA Y HAMALE SA A= indenter”t
%2 300 g, indenters} AHS HEA 7R 1022 3

1714 H, : Vickers hardness number [kgy/mm’]
P : Applied load [g]

d : Diagonal of indentation [um]

Table 4. WA 12513kA 9] mAAE 578 23t

Az s ) A7d %, GPa H] a1
1S-NO1 553 -
1S-N02 5.48 -
1S-R01 5.60 -
1S-C09 5.83

AES] H7IEY fElaskg vAR AMEEE ZEs RIT
PNL 76-68 8+ 62 GPa%l ZAEgs zh= Ao deAd e
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3. XRD ¥4 43

48 n3Ae 2R3N e XA 3dEA7] (X-ray Diffractometer, XRD)E Ap&3le] E4
3tk Monolithic B4 28k AJ# ] XRD #2410 AH&9 7171+ Y2 Rigakurle A E o0 2 A
FAAE L Cu/a F4& o]&3slo] EAMZTE 20~80°, A 0257/ 02 AAIEITh XRD +
A Adke 29 20 YErEd Ag 1S-N01S Agstas Ag4de] EAFTS veEs 54
vz gleo] ewtst AP HE Hol=d o= fejet e AFAAd FAAA (amorphous

material) 7} B.ol= SA=A3 dAstEr o5 1A= FeAS dASATL E ¢ A
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A3} o] 5L NasSisO7 (Sodium silicate)9} (K Na)AlSisOs (Sanidine) = 4
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NAR 7L Frtete] HE Fol AAw= dAs s (Evdsh) dqEd 98 ddd 7 o
A5 Ao A, & xVF el whel o] dojuA dvk LA = oA
oA gk XFo] Ak Ajpel o Aghs wort AL A= Agho] A7] wjio] Ao A
FATE Atk o9 Fde Aol wAFEEFH EFdore] dolRAM L ool A H
drbAom of 3uf Frheth. AWAEAL v A¥ o] Hy HAFASF o H2 HiF A4
FA BE EAIHH HBE B = 309 #AAE e

ar = (1/4,) - (AL/AT) &2 (3
Bar = (1/vo) - (Av/AT) 4)

2 Ago = TMA (ThermoMechanical Analyzer, Seiko Instruments, Inc., Model TMA-SS
6300) 71715 ol&ste] &z Ae ARGAFE SASAT. A E 1S-NOL| oish 542375
a7 3o EAS AT olmAH wd AWAASF e A2FA(~695C) M= 3.24x10°/C, 3L
LG (T0~7HT)ANME LTXI0Y/CAER OiREe) fMAEY] #y wsdd. Ay
Aol vz FEE 2xVF B fre] Adojexm A= B a2usAe] 49 oF 72
8C =AM uE fFEmiAE] Hla] 47t =L AolAu A8 1S-C09= AP J(~735C)NA =
2.81x10°%/C, L&A (778~803C)oAE 1.83x10°/CAES AWFAFES AR Holens
°F 765C 2 54 =t
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5. MlAl4ZF W AFEA
FAHAH A (SEM)-S o] &3k 318A] Alge] mAl+ = @27 JE2E4S ¢3 EPMA (Elecrton
Probe Micro X-Ray Analyzer, 92 JEOL® Model JXA-8600) &A1& A&t &A1&
AAle7] Ao B Almet PCT-7¢ ZAEAY 59 2 Algs B4 dde= d3=d SEM
A E AE a2 49 ad 5ol etk AEAE Ao AR AS- A8 IS-NOLE
AQJetires Bolgh Ho] AAHA FAi AAA SR VTS A #HEY F e dHg 13HA
b FAEISS & 4 vk 1S-RO1¥ 1S-NO2ol A Hols T E&F % SEMEAA A 87}
AEAS HE2E W coating s st AAE FA Fo A Aol

= o}
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Fig 4. AEAE AN Ao vAAMd 51251804 SEM AR (R &)
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7b BlalA) AR skl ot AR =
of ®la) mlalz o] BTk ¥ 5
th A2 1S-NO1S AA oz o
Ca, Al, Fe 3 Mg® 24o] wZata 42e 2455 d4hNa, KT N027k ¢ 2wt% XJE =g
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Table 5.

NO1

RO1

C09

NO2

2.48

2.08

421

0.48

0.30

4.86

Na

173

213

1.56

3.76

2.88

07.92 30.89 30.24 36.34

40.04

47.65

Si

18.50 6.12 7.23 7.51

0

3.88

Al

1.92

1.87

1.49

Fe

0.97

0.80

0.98

0.31

Ti

176

211

1.79

3.41

1.19

Mg

08.94 8.62 46.55 46.5 48.25

34.22

Ca

Table 6. PCT-7¢%

C09 RO1

NOZ

NO1 (PCT33)

2.14

2.35

013

3.83

2.64

0.26

Na

1.82

2.93

1.64

2.05

2.04

2.30

44.64 44.05 29.13 32.83 32.38 32.91

Si

10.29 9.41 21.01 o.11 1042 7.63

Al

1.89

0.94

0.98

0.37

Fe

0.99

0.47

0.66

0.36

0.39

Ti

2.18

1.22

2.39

2.01

1.29

147

Mg

48.05

32.68 40.57 7.95 49.18 48.18

Ca
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A

#ela
FrE vl wobA wFolAuwr AR Aol EARGEU, WA AHAA o)ES NaSiOr

(Sodium silicate)®} (K Na)AlSizOs(Sanidine)® 745l Q&S o4 4 A4t #2423 F8 53t
AL FAsHA] Edk A5 1S-NO12 dA Ao tfE Alme dolstA Weyth ol F3 44
H A A E 2 432 el Aow Helt AdaAgdol o2 gAY Aldryg g
o] mZbAAd el FAAER AMES XilE FYsFon o= Si0xe #HE Eolv AdE =

#etact ohE AlgEe Hls] Sio] dEFe] =
o]2 <l3] &g Tappingol FHHA EHTE ©]
U

former)¢l SiT &&&%7F #i, Cas 89 HT7EE Eole TAld &9 &F2EE HFE
EHog EQstE B4 S 1HEYE NI Alss o278 42 ¢ dE =24 =4
=, Tuwet QUIE 2A-Ho| o]FoX A USE ouneit), dwtAoR fgEHae AR B
oW &FEY UF/t dEaAAN ey EF 2 ddETt Gola A AU dEETF dgET
AbetE st F8kEe oA ¥(Ca0/Si0n 2 FAEHE A7 E(Basicity)® @2 853U o
2l A Fe4e Za gk AeddeAe dRIASE ~109Ce) ZHE JUrk FE A
L QAL SAGY oHES nEstd Axd FEagAe] 2E AR 949 54 ToR
Hol 9)=o] & nshA|e} Hlalste] A WtAdo] M =stAY ek diE vERgof
fFrelansiald A At F - AES AVE s 2A Ageivia ddET
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