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Abstract:In order to improve the adsorptive capability of soil to strontium, the appropriate
eight additives and four basic materials were selected through measuring the adsorption
ratio. The results show that the K, value rises respectively from 16.5 to 3.07 X 10° and 2. 03X
10° when Na,S and Na, CO; were added to the No. 1 basic material. So did the No. 2 basic
material, the K, value rises respectively from 26.0 to 3. 50X 10* and 2. 20 X 10°. Therefore
the addition of Na,S and Na, CO; can meet the barrier need of very low-level radioactive’s
disposal. The barrier mechanism of additive was discussed, the main factor of the adsorption
ratio’s improvement is the formation of SrCOj.
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Scheme of the sampling site

— Wik ¥ ik (Preliminarily selected site of disposal) .
AD— AD — L HEHUEE 5 (Sampling site of soil) ,
S3 # — 5K 4i 5 (Spring number) ,

#1

g4 —HH %5 (Test well number)
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Table 1  Granularity and containing water of soil

Rt/ %
No. w(H,0)/ %
>10 mm 5~10 mm 2.5~5 mm < 2.5 mm
@ 7.74 30 20 30 20
® 2.74 20 10 35 35
® 13. 65 5 10 15 80
@ 6.57 30 15 25 30
7 (Note) : 5256 )7 ¥: 2 WL ik [ 14 ] (Experimental method reference to literature [14])
R2 HEMEAS
Table 2 Chemical composition of soil
(A= % w/%
(Composition) [©) @ ® @
SiO, 61.70 55. 26 63. 94 63. 48
TiO, 0. 76 0. 24 0. 83 0.59
Al Oy 12. 66 3.16 15. 36 15. 00
Fe, Oy 9.16 4. 09 3. 80 4.56
FeO 0.53 0.12 1. 56 0.92
MgO 2.09 0.59 1.52 1.78
CaO 1. 87 19. 43 1.13 1. 20
MnO 0. 20 0. 084 0. 046 0. 050
Na; O 2.21 0. 49 0. 84 2.52
K;0O 2.28 0. 40 2.15 2.65
P,0s 0. 99 13.18 0. 087 0.22
H,O" 4.59 2. 20 6. 10 4.17
H, O~ 2.66 1. 24 4.61 2.97
A HLJE (Organism) 0. 059 0.047 2.59 2.35
HA 450k B (Mass loss on ignition) 5. 94 3.48 8. 37 6.93
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Table 3 Surface electric charge density(p) of the soil
o/ Cumol + g 1)
No 1E H A K A HL fif I K A HL A 85 pH f L i A S L 7 pH pHzpe
(AEC) (CEC,) (CEC,») (CECo) (CECy»)
[©) 81.6 62. 4 249. 6 224.0(pH=7.00) 187.2 7.25 3.3
@) 48.0 81.6 249. 6 176. 0(pH=7.00) 168. 0 7.35 5.0(40.5)
® 96. 0 48.0 128.0 68. 0(pH=5. 80) 80. 0 5.70 3.8
@ 89. 6 76.0 255.9 166. 8(pH=7.00) 179.9 6. 85 2.8~3.3

7 (Notes) : +FEZ 0 5 - i FERLEE /N T 0. 25 mm(Sample granularity is less than 0. 25 mm after sifting out) ; CEC, =CEC,, —CEC,

x4 IR
Table 4 Chemical composition of the fountain
W ) Wy ) WA )
o o/(mg+ L™ o o/(mg+ L™ o o/(mg+ L™
(Composition) (Composition) (Composition)

Kt +Na 20. 38 Cl 0.29 S BF (Total hardness) 135. 43
Ca?t 51.05 SO~ 61.17 %7 i} il & ( Temporarily hardness) 115. 60
Mg?* 1.93 HCO; 140. 96 K AN JE (Permanlut hardness) 19. 83
NH/ <20.02 COZ™ 0. 00 BB EE (Total alkalinity) 115. 60
HPO?~ 0.16 NO; <C0. 004 r 220 pS/cm
pH 7.50 — — — —
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Table 5 Adsorption of Sr on the basic materials
No. pH Eh/mV 0OV /(mg « LY Kaq/(mL g™ 1)
@ 7.3 640 2.353 16. 5
® 7.3 735 3.922 26.0
® 5.9 663 2.039 11. 38
@ 7.10 735 3. 451 36. 20

7 (Note) : 1) 1 4 2 4 #5 £ (Potassium permanganate index)

6 US IR XT W B A 5 )

Table 6

Effects of the additives on adsorption of Sr

yIBIN %

(Additive composition)

1 NagS
50
11

2 AlCl;
21
; 3 25
(Coal powder) 25
4 FeS, #} (FeS, powder) 5
5 % JK %+ (Phosphorus ash rock) 20
6 Ji& i Bt (Humus) 20
7 % i %5 (Charry gritstone) 20
8 Na, CO3 5

Ku/(mL + g™

©) ©) &) @
=>3.07X10°  >3.50%10° 13.41 57.2
—0.06 —0. 008 0.71 —0.07
1.96 0.58 3.7 2.22
0.85 >1.02 3.59 0. 89
>11.43 11. 68 9.46 14.76
13. 46 10. 6 8.93 19. 23
>13.8 12.17 10. 21 11. 67
13. 38 11. 03 7.92 11.39
14. 01 13.0 >11.81 16. 16
18. 29 20. 76 18.71 19. 58
>2.03X10°  >2.20X10°  1.40X10° 81. 22

7 (Note) : 1) fil A 60 mL. AICI; (Adding in 60 mL AlCl;)
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