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Leaching Behavior of Cs* in Cement-Solidified Waste Forms
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(State Key Laboratory Cultivation Base for Nonmetal Com posites and Functional Materials,

Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: The leaching behavior of Cs™ in alkali-activated slag-clay minerals composite
cement (AASCM) and ordinary portland cement (OPC) waste forms at temperatures of
25, 40, 70, and 90 °C was researched. The leaching mechanism was also discussed. The
results indicate that the leaching behaviors of Cs* in the AASCM and OPC waste forms
are quite different. The cumulative leaching fractions (CLF) of Cs™ in the OPC waste
form tend to be a same value at the four temperatures while the CLF of Cs" in the AAS-
CM waste form increase with increasing temperature. In the AASCM waste form, the
state of adsorption/solid solution-Cs* is about 90% and the dissolution-Cs" is about
10%. The existent state of Cs' in the OPC waste form mainly includes the solid
solution-Cs™ and dissolution-Cs* , which are 40% and 60%, respectively.
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Table 1 Chemical compositions of materials

PR i/ % w/A

SiO; Al; Oy Fe, Oy CaO MgO K;O Na; O SOs TiO;  MnO
B — 34. 50 9.29 1.92 42. 69 3.07 0.52 0. 07 2.37 1.74  2.10
s+ 16. 10 49.03 31.11 0.91 0. 04 0.23 2.25 0.03 0. 04 — —
WA 4.26 72.59 12.17 1.45 1.45 0.61 0.98 4. 26
OPC 20. 20 5.28 3.52 60. 96 2.78 1.19 0.23 4.79
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0. 4% (LIZ M Cs™ ¥ BE S e M ) .
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Table 2 R, of Cs™ from waste forms

2 B OPC 1 Ry /(em + d™1) AASCM th Ry /(cm » d1)

fi] /d 25 C 40 C 70 C 90 C 25 °C 40 °C 70 C 90 °C
1 4.47X107%  6.67X107%  1.03X1071  1.43X107'  1.07X1072 2.41X1072 2.68X10°2 3.72X10°?
3 1.43X1072  1.15X10°2  2.71X10°2 2.43X10°% 4.28X10°% 7.26X10 % 1.14X10°2 8.10X10*
7 9.04X107%  7.06X1073  9.14X107%  8.91X1073 2.04X107% 1.79X1073% 2.32X107% 2.95X103
10 6.11X1073%  5.44X10%  5.40X107% 1.97X10°%  7.62X10° ' 9.95X10° ' 1.80X10°3 1.52X10*
14 3.64X107%  3.48X107%  2.57X107%  4.90X107'  4.74X107'  6.55X107"  9.67X107" 1.49X10°°
21 2.52X107%  2.52X107%  1.05X107%  8.20X107° 2.85X107% 4.45X107"  8.23X107* 1.05X1073
28 1.63X1073  1.57X107%  6.84X10" trace 9.91X1075  6.51X107°%  3.74X10%1 3.84X10"
35 1.13X1073  1.03X103 trace trace 6.57X107°  2.49X107°  3.44X10°¢ 8.54X10 ¢
42 7.48X 1074 7.96X10 1 trace trace 5.98X107°  7.00X107%  4.62X10°" 7.97X10""
72 6.74X10 %  7.80X10 ! trace trace 4.25X107%  1.15X10°1  1.97X107t  3.38X 10!
102 2.83X107% 1.90X10 ¢ trace trace 2.72X107°  5.93X107% 1.45X107* 1.70X10 ¢
R CsTREEART 0. 1 pg/mL 3k “trace”

0.15- ---25 C

CLF /ecm

0.05

0.00
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K1
Fig. 1
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CLF of Cs™ from waste form
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Table 3 Porosities and pore size distributions of some waste forms leaching in distilled water for 102 days

B AT FLAE i LR B 53 7 / 6
. MALBER/ %

ETReS <5.5 nm 5.5~10.5 nm 10.5~20.1 nm 20.1~50 nm >50 nm

AF? 61.67 22.19 8.29 0 7.85 18. 21
AF25 46. 33 39.99 6. 25 0 7.43 22. 88
AF90 25.82 58. 14 7.34 0 8.71 29. 94
OF= 17. 05 27.20 22.00 24.68 9.07 27.68
OF25 17. 54 28.03 20. 97 24.77 8. 69 29. 47
OF90 17. 11 25.54 21.79 18. 40 17. 16 40. 67

I : AF 8% AASCM [k {A . OF 183 OPC [Efb A .25 Fl 90 fRFB MR, °C sa AXE AL R 76 20 °C X =900 F 3%
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A70C A

v
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AR SR 32 R IR T OF25 K, % &
) I R R 5 A L 36 AF90 [ 4k
A B4 2H 1R R B K I 1 AR Ak 7= et Cs™ il Wiz B
PEXTREARIR RS T EZ/EM.
2.2 BRUBK pHFBEER

PN R R TR RS TR R pH.
HLF R 00R TR 2, @ H 1~102 d B, B Fp
AR TE 25.40.70.90 “C TR 3= pH #4
&L Hh AASCM 13k 11.2~12. 7, OPC f#ik
12.1~13. 4, WY HOWLEE AT, [F 1k 7R FL 3% 3
) pH AT 7R3 K B 8] P4 5 458 5 7K - 3% X6 [
i B KA P A R B G IR BT Y A
KRR H RN 42 d B, AASCM 7R
25,40,70,90 ‘C N Hy L F R4 5] K 0.020,
0. 025.0. 021.,0. 021 S/m; i OPC 0]k 0. 052,

B 53%/(Sm™)

B2 BRI pH L 5 8 B I ] 9728 A G &

Fig. 2

pH and conductivities of leachant vs. time
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