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Study of Leaching and Mechanical Properties for

Immobilization of Radioactive Waste
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Abstract

the present work is a study of leaching and mechanical properties of radioactive waste solidified by
cementation using ordinary Portland cement produced by Iragi cement state company with fly ash (fly
ash/cement ratio :0.3) , using different radioactive waste loading capacity (5% ,10% ,15% ,20% ,25% solid
and sludge wt%) .
The results showed that the compressive strength increases as the waste loading capacity decreases .a
comparison was made between leaching of radioactive nuclides from specimens of different loading capacity
for the same period of time apart for readings. It was found that leaching proportional with loading capacity.
Keywords: Cementation; radioactive waste; immobilization ;leaching test
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where, X A(t) = Cumulative radioactivity leached
Ay = Initial radioactivity present in specimen
V = Volume of specimen, em’ )
S = Exposed surface area of specimen, cm”
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Table (1) produce cement certificate

Chemical requirements

unit | 1.0.S.NO.5/1984 Ordinary

L.1.O % Max. 4 14
Ins.resd. % Max. 1.5 0.36
Max..
. Ordinary 2.8 2.49
503 v SR 25
MgO % Max. 5 2.75
C3A™ % Max. 3.5
AlF % Min. 8
L.S.F 0.66 - 1.02 0.87
Physical requirements
Min
M?/Kg | Ordinary 230 325
Blane SR 250
I.S.T Min Min. 45 160
FS.T HR Max. 10 3.25
Comp.ST. MN/m?
3d Min. 15 22
7d Min. 23 315
Aut. % Max. 0.8 0.1
Whitenss % Min. 78

* 2.8 when C3A > 5%
* 2.5 when C3A <5%

** For S.R.Cement
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Table (2) Activity and compressive strength of samples

(Solid waste)

Waste load Activity Compressive
Exp. No. W1t% Bg/Kg Strength
N/mm?
1 5 93 35.25
2 10 137 31.16
3 15 232 30.13
4 20 303 24.26
5 25 443 15.341
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Table (3) Activity and compressive strength of samples

(sludge)
Waste load Activity Compressive
Exp. No. Wt% Ba/Kg Strength
N/mm?
1 5 241 27.43
2 10 898 18.75
3 15 1393 12.63
4 20 2215 11.37
5 25 2851 5.61
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Fig(6) effect of radioactive waste load (weight percent) on the initial activity
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Fig(7) effect of radioactive waste load (weight percent) on the compressive strength
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Fig(8) Radiation activity of nuclides from solidified waste forms.
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