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While using an electrokinetic method to analyze the characteristics of cement solidification of radioactive wastes from
decontaminated uranium soil and concrete, the compressive strength, pH, electrical conductivity, irradiation effects, and
volume expansion were measured for the solidified cement specimens. The workability of cement solidified from radioac-
tive waste was about 170-190%. After the solidified cement was irradiated, the compressive strength decreased by about
15%, but met the criteria (34 kgf-cm?) of KORAD (Korea Radioactive Waste Agent). According to the results of SEM-EDS
for solidified cement, the aluminum phase was well combined with cement, while the calcium phase was separated from
cement. The volume of solidified cement in radioactive wastes was dependent on the waste-to-cement ratio and the amount
of water, and increased by about 30% under the conditions used in this study. Therefore, it was concluded that permanent

disposal of electrokinetically decontaminated radioactive wastes is appropriate.
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Table 1. Condition of flow test for cement solidification

Specimen Soil () Cement (g) Water (g)
C-2.2-60 2.2(109.89) 1(49.956) 1.92(95.904)
C-2.2-70 2.2(100.27) 1(45.584) 2.24(102.09)
C-2.2-80 2.2(92.206) 1(41.917) 2.56(107.30)
C-2.0-60 2.0(106.95) 1(53.481) 1.80(96.253)
C-2.0-70 2.0(97.560) 1(48.786) 2.10(102.44)
C-2.0-80 2.0(89.687) 1(44.849) 2.40(107.62)
C-1.8-60 1.8(103.56) 1(57.541) 1.68(96.657)
C-1.8-70 1.8(94.435) 1(52.471) 1.96(102.83)
C-1.8-80 1.8(86.788) 1(48.221) 2.24(108.00)
C-1.6-45 1.6(116.60) 1(72.890) 1.17(85.270)
C-1.6-50 1.6(110.30) 1(68.970) 1.30(89.640)
C-1.6-60 1.6(99.620) 1(62.270) 1.56(97.130)
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Fig. 1. Measurement of compressive strength of cement solidification.

Table 2. Result of flow test for cement solidification (C-1.6)

Turn C-1.6-45 C-1.6-50 C-1.6-60
1 166% 182% 240%
2 168% 184% 217%
3 164% 185% 216%
4 162% 181% 219%
Average 165.0% 183.0% 223.0%

Table 3. Result of flow test for cement solidification (C-1.8)

Turn C-1.8-60 C-1.8-70 C-1.8-80

1 183% 209% 220%

2 185% 212% 219%

3 190% 207% 225%

4 188% 200% 226%
Average 186.5% 207.0% 222.5%

Table 4. Result of flow test for cement solidification (C-2.0)

Turn C-2.0-60 C-2.0-70 C-2.0-80

1 170% 200% 210%

2 175% 200% 225%

3 180% 210% 220%

4 174% 204% 213%
Average 174.8% 203.5% 217.0%

86

Table 5. Compressive strength of cement solidification

Specimen Compressive strength (kgf-cm)
C-2.0-60 C-2.0-70 C-2.0-80
C-2.0
124.49 86.23 64.90
C-1.8-60 C-1.8-70 C-1.8-80
C-1.8
127.55 99.49 82.86
C-1.6-45 C-1.6-50 C-1.6-60
C-1.6
174.90 169.18 131.94
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Table 6. Compressive strength of cement solidification (After immersion for 90 days)

Specimen Compressive strength (kgf-cm™) Standard compressive strength (kgfcm?)
C-1.5 (Before immersion for 90 days) 165.51 34
C-1.5 (After immersion for 90 days) 96.63 34
C-2.0(Before immersion for 90 days) 131.55 34
C-2.0 (After immersion for 90 days) 115.1 34
C-2.0 (After irradiation and immersion for 90 days) 111.22 34
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Fig. 3. pH of cement solidification.

Table 7. Elements of metal hydroxide waste

Element wt% Element wt% Element ug/g

Al 21.0 U 0.87 Sr 177

K 6.86 Si 0.57 Li 275

Ca 6.66 Mn 0.24 Ni 177

Fe 5.60 Cu 0.10 Nd 164

Mg 233 Zn 0.10 Th 91

Na 1.62 Y 69
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Fig. 4. Conductivity of cement solidification.
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Electron Image 1

Mg Ka1

Fig. 5. Photos of specimen (C-1.5).

Mix OKa1 KKa1

Fig. 6. Photos of specimen (C-2.0).
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Table 8. Volume of cement solidification

Specimen (V#/V;) x 100 (%)
C-2.0-60/70/80 134 164 184
C-1.8-60/70/80 157 185 204
C-1.6-45/50/60 286 253 268
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