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Effect of Blended Materials on U( \[) Retention Characteristics
for Portland Cement Solidification Product

TAN Hong-bin', MA Xiao-ling', LI Yu-xiang®
(1. School of Material , Shanxi University of Technology, Hanzhong 723003, China;
2. School o f Material , Southwest University of Science and Technology, Mianyang 621002, China)

Abstract: Using the simulated groundwater as leaching liquid, the retention capability of
UV in solidification products with Portland cement, the Portland cement containing
silica fume, the Portland cement containing metakaolin and the Portland cement contai-
ning fly ash was researched by leaching experiments at 25 C for 42 d. The results indi-
cate silica fume and metakaolin as blended materials can improve the U(V]) retention
capability of Portland cement solidification product, but fly ash can not.
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Table 1 Chemical compositions of raw materials
w/ %
SiO; Al; Os Fe; O3 CaO MgO Na; O SO;
3.85 19. 59 5. 54 3. 60 61. 38 1. 97 0. 66 3.09
0. 28 96. 62 0. 74 0. 68 0.47 0.32
0.93 59.09 25.49 6. 20 3.07 2.12

11. 60 46. 15 38.70 0. 05 0.19 0. 04
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Table 2 Leaching rate and accumulative leaching fraction of cement forms
/d 10'R,/ 10'P,/ 10'R,/ 10'P,/ 10'R,/ 10°P,/ 10'R,/ 10°P,/
(em+d™ 1) cm (em+d™ 1) cm (cm«d™ 1) cm (ecme«d™ 1) cm
1 1. 59 1. 59 0.22 0.22 1. 06 1. 06 2.09 2.09
3 0.18 1. 95 0. 09 0. 40 0. 18 1.42 0. 27 2.63
7 0. 16 2.59 0. 08 0.72 0. 14 1.98 0. 26 3.67
10 0. 15 3. 04 0. 05 0. 87 0.13 2.37 0.18 4.21
14 0.12 3.52 0. 04 1.03 0.07 2. 65 0. 14 4.77
21 0.12 4. 36 0.03 1. 24 0.11 3.42 0.15 5.82
28 0.07 4. 85 0.01 1. 31 0.07 3.91 0. 10 6.52
35 0.08 5.41 0.02 1. 45 0. 06 4.33 0.07 7.01
42 0. 06 5.38 0.01 1.52 0. 04 4.61 0. 08 7.57
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Table 3 pH and conductive rate of cement forms leachate

/d 10'E,/ 10'E,/ 10'E,/ 10'E,/
pH pH pH pH
(S« m™ 1) (Se m™ 1) (S« m™ b (S« m™ b
1 11.5 1. 08 9.4 0. 28 11.3 0. 50 11.7 1. 65
3 11.6 1. 65 8.8 0. 26 11.1 0. 38 11.9 1. 45
7 11.6 1. 90 8.8 0.22 11.0 0. 36 11.9 1. 25

10 11.5 1. 35 9.3 0. 22 8.9 0.23 11. 4 0.62

14 11.5 1. 35 9.9 0.22 11.2 0. 46 11.3 1. 07

21 11.3 1. 38 8.6 0. 25 10.7 0.32 11.0 1. 10

28 11.0 1. 07 10. 4 0. 28 10. 8 0.33 11. 0 0. 90

35 11.2 0. 84 10. 6 0.29 9.8 0.22 11.0 0. 70

42 11. 4 0. 85 10. 2 0.33 10. 3 0. 29 11. 4 0. 62
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Fig. 1 Relative curves of accumulative leaching fraction
P, and leaching time square root t'*of cement forms
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» Table 4 Diffusion coefficient of uranium( V[ ) in forms
R
D./
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