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Long-Term Leachability of Radionuclides from 200 L. Asphalt

Waste Form
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ABSTRACT

The long-term leachakbility of a full-scale asphalt waste form(Z00L) containing 155 wits
ground spent ioh-exchange resing and 4.3 wi? sodium nitrates produced from the Badwaste
Treatment Facility in KAERI was investigated by a static leach test, After ¢ wears leach test,
the diffusion coefficient of radionuclides was determined using a semi-infinite diffusion meodel,
The release of Cs-137 showed a two-step process where the first step was a slow release
controlled by bitumen laver at the surface of the waste form and the second step was a rapid
melease due to the swelling of bituminized ion-ezchange resin by the uptake of water, The
slow release of Cs-137 was efficiently explained using a  diffusion medel, the diffusion
coefticiant  of Cs-137 was 361 = 107 wifsec, The release of Co-60 up to 180 davs was

-l

controlled b diffusion with an effective diffusion coefficient of 145 = 10 eiifsec, whereas

after 180 daws, it showed a complex leaching mechanism with decreasing of cumulative
fraction releases,
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Takle 1, Properties of Waste Form
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Takle 2, Properties of MMexphalt Used in Bitumninized Process
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1. Waste Form and Drum 2. Leaching Vessel 3. Leachant 4. Waste Drum Handling Tool
5. Acrylate Board 6. Strainer 7. Circulation Pump 8. Sampling Valve
9. Sampling Bottle 10. Leachate Filling Line
Flg 1 Schematic Structure of Waste Form Fig. 2. Schematic Diagram of Leach Test Apparatus
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#an = the total amount of radicactivity released in all leaching period up to time, t,
Aq = the initial amount of radicactivity,

WVo= the volume of the waste form,

% = the surface area of the waste form,

D = the diffusion coefficient

t = the curmulative leaching time, t,

&= the fraction of the initial radicactivity releagsed from the surface area of waste form,

3 49 9 g
31 Y2
2 d3poli AIRE OIAZE IIHE DI FUE Hol2nB£Fr 22 S2%d g
WEAEE UEMNE DEle] 27]3 20 o

A EEe dods UL 2 e 1A

pH{Fig, 52 HIHW 2lsiA 822 £ S0 =, Cs-1372] Y EITE S 3008 AEE FUsl
Al =3

A BastET 35t SotetEn EY 9] pHE 3008 A%E IAY Y4 Y 271
2 BYD Cs-1378 RAYSEE Yi: 02D JHAY WEo] PHA 02D BEA ¥

OlZ =212 HOZ k=] o] Zundo =3 JojH, pHE Za T3 AFHERE B Na,

Co-0 ¥ ERE2ZRYH E&53 5430 0lznEdd =234 HOlE0] 2250 o5 d4

ObA, WE0] dojubs AJEE Cs-137 2 pH? SAH 48 ME DEAe] WEE 2209y
=

C5-1378] RHAYEEES &AM T2RY Fig, 3 UERRATE &= HEY =9 £

(Region DY WE % &(Region )2 AEMHL] 2T0A=ZE L FZET
=4 HEEHE H4HEY, Y&£499 MM ZZAYUNAY 3 HEE Bol=d ol UEH
2t HEZ(Figl2l AL-IE BNsts FEo] 2ZTsH] oty F, 0] J|7ho A2 hapd

EHL OlAZE Z2] T, WIS 2o 2T O #E8 L Z30 F
S2H0 Ed o3 MO EL #E AHES Hols H£499 [ A= Ho]
A2 W= 2Ef otAEE U E}Rﬂ(F‘lgl_l FS-I7F Hag oy Cg-1372] =50] S3A 35

Cs-1372] =&= WSt S716ih B Ao T2T0 6008 O)FRY U4 0f2EE UEHH
7S BHLL

HNEI|7E YHBW Cs-1372 Fig 3014 B0 Bt USRS woln YT WD |
M wHUSE 0] AT Tt Aoz Zrtstdrh ol: ZimYo| smatA HEM
Hol Bi 25 Table 301 LERAYTH 2209 o]ZREE Zito] o)% 223 Hol2@ B3

ool Zate] oA BT AUSIPE LFERAYTH



2EZre] AEAMS B4 U2 WENEE VEENEs BEhAYDH US3TE 2 d2dd0
Ay e 20T @9 [olHe REECE B¢ B0 27WHE WE ST SHUs
28 W RHAST2 2 ATl ASYY VoI 2W TO SYLE 1112 pCIE W FY
4.0x10

o

& 3.5x10"

Q .

) o Region | Region Il

¥ 3.0x10

c

2 25x10" |

(8] - -

© -

L 2.0x10" | -

o

> -4

= 1.5x107 |-

©

E a

£ 1.0x10" [~

=}

O sox10° | i

0.0 i M '. 1 " . 1

0 5 10 15 20 25

Leaching Time(daysllz)

Fig. 3. Cumulative Fraction Release of Cs-137

Takle 3, Leach Result Data of Cs-137
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Fig.4. Cumulative Fraction Release of Co-60
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Fig.5. pH Change with Leaching Time
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