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ABSTRACT

For the method developed to incorporate a radioactive waste ion exchange resin from a

nuclear facility into a thermoplastic waste, the leachability of radionuclide from the solidified

product has been studied as the functions of the leachants (demineralized water, ground water

and sea water), temperature(25°C and 70°C), content of waste resin(30—60wt%) and radiation

exposure dose(107—
homogeneoty, compressibility

10°R). The specimen containing the waste resin up to 40wt% shows good
greater than 210 kg/cm? and no evidence of swelling in the

leachants. On the other hand, the cumulative fractions of Co-60 and Cs-137 leached frcem a

specimen in the demineralized water at 25°C are 0.11 and 8.39%, respectively, and the leach

rates are 2.02 X 1077 and 3.63 X 10-*g/cm?-day, respectively, during leaching time of 91 days,

and then these suggests that the product has good resistence against leaching. And the leac-

hability has a tendency to increase with the increase of the waste resin content, cation content

in leachant, temperature and radiation exposure dose.

‘The above results show that the thermoplastic waste of styrene series is applicable to solidif-

ying the waste resin, that the optimum content of the waste resin might be 30wt% in the

product and that from the viewpoint of the leachability, it should be safe to dispose the

product into the ground.
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Fig. 1. Procedure of Sample Preparation for
Leach Test
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Table 1. Physical Properties of Specimens for Leach Test
. Temperature Volume Surface Area Weight Radioactivity
Nuclide Leachant C) (cm®) (cm?) 105) (uci)
Demineralized 70 18. 64 39.70 20. 36 0. 5417
Water 25 18. 77 39,91 20. 15 0. £361
. Sea Water 70 19.26 40. 60 20.44 0. 5438
Cesium 25 18.81 39,91 20.17 0.5367
Ground Water 70 18. 68 39,76 20. 33 0. 5409
25 18. 63 40.21 20.16 0. 5364
Demineralized 70 18. 86 40. 04 20. 88 0. 4992
Water 25 19.16 40. 53 20. 85 0. 5234
70 19.08 40, 38 20. 59 0.5171
Sea Water
Cobalt 25 19. 02 40.33 29.71 0. 5201
Ground Water 70 18. 99 40. 29 20. 61 0. 5176
25 19.03 40. 52 20. 89 0. 5250

HWAHAK KONGHAK Vol. 21, No. 1, February 1983



20 4 %-

AA 2= 300°C 8 by A (o] 8em X 2)
7h #4d Hed A 342 02eme X
20cm)dl Al 1417k F &% EF F A7
2.5cmo]a Eol7l 3.75cm q] R A 7] £
FES FAAL g, AL A BAAA A5
=Y =HEetsy ngA (o]3) ‘A"zt BE
Azslgdoh(Fig. 1), 549 AH43 g
A9 FaAe Y5Pord AAe] 2.5cmeolx
¥ol7F 3.0cm S A 7HFsd e, 7 A4 3
TAtok Table 13 3,

2.3. IEAR|e ZE AU 252N &5

Oz =

23448 o274 %+ ASTM D-695 Standard
Test Method for Compressive Properties of
Rigid Plastics &] 2] wlz}4 Material Te-
sting Instrument for Compression ¢ 8 &3}

biag

(2 84

$EAE & ISO ZEAF YWl ¥l Fa
7} 41 5k iﬂz}x 120 4y 1?g et §5 4
o] exw#(25°C 9} 70°C) ¥ mshala] =l
A R]9] ek sl =& e &3} Aol
29 £E554E E4stdcl. A8 589
o Fie T AT 2 A sddl, F
frre FEEE Y Setd Hegled, &
G= Table 2] VJEPA u}e} zo] Dittman ¢
B # gz niel 2A st o, Al A

A &4

Table 2. Chemical Compositions of the Sirulated
Sea Water

. Content Content
Salt (e/D) Salt (&/D)
NaCl 27.213 K250, 0.863
MgCl, 3. 807 CaCO0, 0.123
MgS0, 1. 658 MgBr; 0. 076

CaS0, 1. 260
* Total amount of salt: 35g/1 pH=8.1

Table 3. Concentrations of Elements in the
Ground Water

Element ?&?ﬁﬁt
Na 9.89
Ca 6.21
Mg 5.18
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Fig. 2. Appearance of Plastic Waste Products
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Fig. 3. Compressive Strength of Plastic Waste
Products
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Table 4. Leach Fractions of Radionuclides from
the Specimens in the Demineralized
Water at the Leach Time of 91 days

. or
Content of Leach Fraction (%)
Spent Resin Cesium Cobalt
Y
(wt26) 2°c | 70°c | 25°C | 7ooc
30 8.35 9.92 0.11 0.21
40 11.5 17.3 1.4 2.1
50 24.9 39.4 19.5 31.9
60 33.2 50. 6 28.7 44.8
AR Eastd & sl E A4 nds 9
ZE+E 150 kg/cm? o] Ako] o] oF el 7] E£1P0]
gz ol & Agstn A4A] EFEL 50
wt% o] sh7k Hejok & Foleh
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Table 5. Leach Rates of Radionuclides from the Specimens in the Demineralize Water

at the Leach Time of 91 days

Content of Leach Rate (g/cm?-day)
Resin Spent Cesium Cobalt
(wt%) 25°C 70°C 25°C 70°C
30 3.63%1074 3.98%10°* 2.02x1077 3.36x1077
40 1.52x19°3 2.87%X10-2 1.73x10°¢ 3.09x10°¢
50 1.63x10°2 2.46x10°2 6.67x10"% 1.68x107*
60 5.07%107% 7.34Xx10°2 3.38x1073 6.13x1073
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Table 6. Equilibrium Distribution Coefficients

Temper- Equilibrium Distribution
ature Leachant Coefficient (ml/g)
) Cobalt Cesium
Deminera- 52936 6812
lized Water]
25 Ground 35246 5877
S 2547 567
Demin era-| 47779 4827
lized Water]
70 | Ground 22940 3191
e 1729 456

Table 7. Leach Rates of Radionuclides from the
Specimens Exposed by Gamma Radiation
in the Demineralized during the Leach
Time of 91 days

Exposed Dose Leach Rate (g/cm®-day)
(R) Cobalt Cesium
107 2.40%1077 3.86x1074
108 3.05%x1077 4,54%10°¢
10° 4.16X 1076 3.03%x107%
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