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Long-Term Leachability of Radionuclides from 200 L Asphalt
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Abstract

The leachability of a full-scale bituminized waste form(200 L) containing 15
wt.9% ground spent ion-exchange resins and 5 wt.9%6 sodium nitrates produced from
the Radioactive Waste Treatment Facility(RWTF) in KAERI was investigated by a
static leaching test at the Radioactive Waste Form Characterization Facility(RWFCF).
During 1600 days leaching test, the release of Cs—137 showed a multi-step process
where the effective diffusion coefficients were 2.63 x 10 '~4.68 x 10" cm”/day. And
the effective diffusion coefficient of Co-60 up to 130 days was 3.12 x 10 11cmz/day.
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Table 1. Properties of 200 L Waste Drum According to Waste Filling

Wasgteform Radioactivity Waste content
f_”\_Nas;te in drum (mCi) (Wt.%)
NG ' wol%) = Cs137  Co60 | Resn St
Sepl 585 25.603 27182 99 2.7
Sep Il 345 14539 15435 5.6 16
Total 93.0 40.142 42617 155 4.3



2] 2= A] & &) x

200L =g A/AEAGN AEE AEABEAE Fig 1o ek AR
600LS] &7, AERE AN AF 2Edolu(<l00um), FEFE AAT F Y
FZAL/minFoR TAHC Y3 JEF YEHE RE RS 2Hds o
STk 8719 ARRRS Fud oAANER so] CCTV ek Bt 470
sAlel Feld WEE AuE £ A5 ddr SHE §/UE FY R wES §ol
S @ 4 Ut 55 SEATIANE S/ dAsgon, AW G FEFE A
2317 $lete] eolulE Eelwol= Wnel ¥Hstgith

1. Asphalt drum 2. Leaching Vessel 3. Leachant 4. Waste Drum Handling Tool 5. Acryl
Cover Lid 6. Strainer 7. Leachate Circulation Pump 8. Leachate Sampling Pump 9.
Sampling Bottle 10. Leachate Filling Line

Fig. 1. Schematic Diagram of Long-Term Leaching Test Vessel

;'d%/\ &)

AEANFE =59 WAlso| =of 1A A|FA AU st A St =79
WS Adsta =9 AE T84S AAS &7 Fdstdon, AEAE gd9F
(A7) AEE < 5 mho/em)Z =8 ZHA [0u]o] 3D += 2B57LE FYetge A8

717F Qb AESo LuE TR FAFYon, A3 Fr7tAoZ 500mle] LES
HPGe 25190-P A&7]2 Cs-137¢F Co-609 WAlsS 43t WAL=

o = A HEFEVINE FYsA

At o2 stA(XF/Fol=DW e WMAE AFe] FEGMATE ofgl 2 w3

A



o] 7] A,
an = the total amount of radioactivity released in all leaching periods up to time, t,
Ao = the initial amount of radioactivity,
V = the initial volume of the waste form,
S = the initial surface area of the waste form,
D. = the effective diffusion coefficient in a porous medium,
t = the cumulative leaching time,
b = the fraction of the initial radioactivity released from the surface area of the

waste form
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Fig. 2. pH and Conductivity of Leachate
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Activity of Cs-137 in Leaching Vessel, nCi
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Fig. 3. Activities of Co-60 and Cs-137 in Leacheate in Vessel
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Fig. 4. Cumulative Fraction Leached of Cs-137
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Fig. 9. Cumulative Fraction Leached of Co-60
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