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Kinetic Research on Adsorption and Desorption of Cobalt— 60 in Soils
SHAO Min', CAI Zhi—Qiang®>, ZHAO Xi—yue’. FENG Jun—sheng'

(1. Department of Environmental and Safety Engineering, Jiangsu Polytechnic University, Changzhou
213164, China; 2. Department of Chemical Engineering, Jiangsu Polytechnic University)

Abstract: The isotopic tracer technique was applied to study the adsorption and desorption of cobalt— 60 in pad-
dy soil on powdery loam, yellow —red earth, paddy soil on blue purple clay and sea clay. The results show that
after cobalt—60 entered into the flood soil it was quickly adsorped by soil and reached the adsorption equilibri-
um, but it was difficult to be desorbed. The order of the saturated adsorption rate and K4 (distribution coeffi-
cient) of cobalt—60 at the balance value was: sea clay™ puddy soil on blue purple clay™ yellow — red earth™>
paddy soil on powdery loam. The order of D¢ (desorption factor) value is: yellow —red earth™> paddy soil on
pow dery loam™ puddy soil on blue purple clay> sea clay. The dynamic behavior of cobalt—60in the soils can be
described by a closed two— compartment model and C;=1 382.6 (1—e * ) for paddy soil on pow dery
loam, C>=1570.6 (I—e >°*) foryellow —red earth, C3=1594.9 (1—e "™ '*) for paddy soil on blue
purple clay, Ci=1643.9 (1—e 02N
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) for sea clay, respectively.
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Table 1 Physical and chemical parameters of the soils |43 6 500,
pH € ) / (g/kg) CEC/ (emol kg) /% i 14 1.
1 60 19.0 0.05 125
2 55 15. 4 1.21 183
3 64 315 0.24 235 2
4 85 80 0.87 13.9
13 2.1 *Co
BH1244 - ( 60c, 3
). 80—2 . 10mL Oco
. 25mL (Edison U. S. 0o 9. 3 . D
A Do .%Co
L4 , » S5 min Pco
65. 7% 42.6%. @
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10 mL 9 CoCly ’
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s 5 min. 15 min. 30min. 1h. 2 0o
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Table 2 Concentrations of “Co in soils as a function of time Bq g !
/h
0 0. 08 0. 25 0. 50 1 2 8 24 72 192 336
0 766. 5 901. 1 1040. 8 1144. 9 1229. 6 1321.1 1418 9 1 481. 4 1488 3 1490. 8
0 885. 4 988. 1 1045. 2 1 180. 7 12971 1422.0 1486. 6 1 531. 8 1539.6 1540. 6
0 1 000. 0 11217 1272. 0 1413. 9 1517. 4 1643.3 1 666. 9 1672 4 1675 9 1677. 6
0 1182 1 1263. 5 1355.9 14920 1.596. 9 1726.6 1744. 2 17536 1758 1 1762 8
3 9Co %
Table3 Adsorption rate of “Co in soils as a function of time %
/h
0 0. 08 0. 25 0. 50 1 2 8 24 72 192 336
0 42. 6 50. 1 57. 8 63. 6 68 3 73. 4 78. 8 823 82. 7 82 8
0 49. 2 54. 9 581 65. 6 72. 1 79. 0 82. 6 851 85.5 85. 6
0 55. 6 62 3 70. 7 78. 6 84. 3 91. 3 92. 6 92. 9 931 93. 2
0 65. 7 70. 2 75.3 82.9 88. 7 95.9 96. 9 97. 4 97. 7 97. 9
—1
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Table 4 Transportation equation and rate constant of ®°Co in soils
k[z k2l
C,=1382 6 (1—e 605 2.7725 0. 8370 0. 850 0
C,=1570.6 (1—e 33104 4. 808 1 0.7023 0.816 0
C=1594.9 (1—e ™31 6. 693 4 0. 860 7 0. 890 5
C,/=1643.9 (1—e 3021 11. 956 7 1. 1354 0. 896 5
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Table 5 K, for °°Co in soils cmiog™! ’ N
dg ’
K, 48. 21 59. 39 137. 06 473. 87 A()a VmlL,
5 ) 4 Kd ) A9 D T Df
= = AV
DIZHX 100%
> , 4 , 0
60 A
Co —
0 D= Chod— AV /d
0]
’ . Ao 2 336 h
’ pH\
, A (Bg/mL); d=
’ ’ 0.50g, V=10.00 mL.
pH ’ ’ 7 5o
’ Table7 Desorption of *°Co in soils
’ » CEC ’ / (Bg/ mL) X 1074
. %co (7=, 0 % 131 6. 66
, 1. 12 1. 45 7. 38
6 0. 87 104 5. 24
’ 0 0.8 0.94 4.75
' 7 , Do
pH ) CEC ’
" > > >
’ CO 6 4
Co s 10
60
CO )
2.4 “Co
60,
Co 60
2.6 Co
6. .
6 %Co % Co 8.
Table6 Multi— step sorption of °°Co in soils solution % 8 “Co %
Table8 Muti— step desorption of ®°Co in soils solution %
1 2 3 4 5 6
766 788 803 826 89 831 1 > 3 2 5 P3
80. 4 81. 4 83. 6 84. 3 85. 2 85. 8 0. 98 0.97 0. 94 0. 86 0. 83 0. 82
89. 3 92. 1 92.9 92. 7 93.2 93. 5 112 110 L 01 0. 95 0. 91 0. 88
96. 0 96. 8 97.2 97.9 97. 6 98. 0 0 87 0. 81 0. 79 0. 75 0. 66 0.57
6 , 6OCOC]2 0. 83 0. 60 0. 49 0. 44 0. 35 0. 32
60
, 60CO , 8 . .
R . N 60 CO CO ’ ’
60
96.0% ~98.0%. 89.3% Co

~93.5%. 80.4% ~85.8%
0,

76.6% ~ 83 1%.

1.12% ~0.88%

6()CO

0.83% ~0.32%. 0.87% ~ 0.57%.
0.98% ~ 0. 82%.
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