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Study of The Possibility of Radioactive Waste Cementation By
Different Types of Improved Iragi Cement
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Abstract
In the present work study of the possibility of radioactive waste cementation by using ordinary portland
cement and Sulphate resisting cement obtained from Iragi cement state company ( AL-Qaim plant) .The
solidified samples prepared with different weight (Water/Cement ratio: 0.62 ,0.55 ,0.44) into cubic of length
50 mm .The chemical additives (Fly ash/Cement ratio: 0.2 ,0.3,0.5) and Topflow SP703,SP603 with
(1 liter/100 Kg cement).Resulting mixture were stirred for 30 min.The result showed that the maximum
compressive strength after 28 days from preparation of specimens when used ordinary Portland cement and
increases with chemical additives .
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Portland cement(PC) +water(H,0) =
Calcium Silicate Hydrate (Durable binder)+Free lime (CaOH)(Non durable)
PC+Water+Fly ash= Calcium Silicate Hydrate
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Table (1) produce cement certificate

Chemical requirements

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

L.1.O % Max. 4 1.4 0.8
Ins.resd. % Max. 1.5 0.36 0.32
Max..
. Ordinary 2.8 2.49
50 7 SR 25 2.15
MgO % Max. 5 2.75 1.35
C3A™ % Max. 3.5 2.3
A/F % Min. 8
L.S.F 0.66 - 1.02 0.87 0.88
Physical requirements
Min
M?/Kg | Ordinary 230 325
Blane S.R 250 300
I.S.T Min Min. 45 160 155
F.S.T HR Max. 10 3.25 3.5
Comp.ST. MN/m?
3d Min. 15 22 23.5
7d Min. 23 315 23.5
Aut. % Max. 0.8 0.1 0.09
Whitenss % Min. 78
* 2.8 when C3A > 5%
* 2.5 when C3A <5%

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

(Ordinary Portland cement)

Water/ Flay ash/ Top flow Top flow Densit;/ Compressive
Exp. No. Cement ratio | Cement ratio SP 703 SP 603 g/Cm strength
1Liter/100Kg | 1Liter/100Kg N/mm?
Cement Cement
1 0.62 1.536 13
2 0.5 1.571 14
3 0.44 1.769 23
4 0.62 0.2 1.540 15
5 0.5 0.2 1.652 16
6 0.44 0.2 1.811 28
7 0.62 0.3 1.617 21
8 0.5 0.3 1.675 22
9 0.44 0.3 1.812 29
10 0.62 0.5 1.675 29
11 0.5 0.5 1.731 31
12 0.44 0.5 1.870 40
13 0.62 N 1.759 20
14 0.5 N 1.795 34
15 0.44 N 1.860 42
16 0.62 N 1.702 20
17 0.5 N 1.640 22
18 0.44 N 1.910 39

samples with size 5cm x5¢cm x 5¢cm after 28 days solidification
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Table (3) Density and compressive strength of samples

(Sulphate resisting cement)

Water/ Flay ash/ Top flow Top flow Density | Compressive
Exp. No. Cement ratio | Cement ratio SP 703 SP 603 g/lCm® strength
1Liter/100Kg | 1Liter/100Kg N/mm?
Cement Cement

1 0.62 141 11
2 0.5 1.443 12
3 0.44 1.489 16
4 0.62 0.3 1.496 12
5 0.5 0.3 1.538 14
6 0.44 0.3 1.718 22
7 0.62 \ 1.561 8
8 0.5 \ 1.623 16
9 0.44 \ 1.693 19
10 0.62 \ 1.603 18
11 0.5 \ 1.641 20
12 0.44 \ 1.843 28

samples with size 5cm x5¢cm x 5¢cm after 28 days solidification
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* Sulphate resisting cement
¢ Ordinary portland cement
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Fig(5) effect of W/C ratio against compressive strength of the solidified samples

(without additives)

* Sulphate resisting cement
¢ Ordinary portland cement
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Fig(6) effect of W/C ratio against compressive strength of the solidified samples

(with fly ash/cement ratio =0.3)
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* Sulphate resisting cement

¢ Ordinary portland cement
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Fig(7) effect of W/C ratio against compressive strength of the solidified samples

(with Top flow SP703)
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Fig(8) effect of W/C ratio against compressive strength of the solidified samples

(with Top flow SP603)
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¢ fly ash to cement ratio = 0.3
45 *fly ash to cement ratio = 0.2
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Fig(9) effect of W/C ratio against compressive strength of the solidified samples

(Ordinary Portland cement)
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