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Abstract: The adsorption of Sr*" by vermiculite and montmorillonite and the effects of experi-
mental conditions were investigated. The results show that more than 96. 8% and 98. 5% of
the total Sr** can be adsorbed by the vermiculite and montmorillonite from pH=8 Sr*" solution
of 20 MBq/L (C,) at room temperature, respectively. The equilibrium of adsorption by ver-
miculite and montmorillonite was achieved within 2 h and 15 min severally, and the optimum
pH both ranged from 3 to 10. More than 82. 7% and 98. 7% Sr*" can be desorbed by 2 mol/L
HNO; solution from the vermiculite and montmorillonite. The adsorption rate of Sr*" by ver-
miculite and montmorillonite will decrease in presence of coexistent Ca’", while modified by
[Ag(NH;),]" and 1 mol/L HCI can improve the adsorption abilities of vermiculite for Sr**,
but decreased by high temperature. As for montmorillonite, modified by [Cu(NH,), |*" can
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improve adsorption, however, by [Ag(NH;), ]" and high temperature can decrease. Addition-

ally, the modified vermiculite and montmorillonite were analyzed by X-ray diffractometer sys-

tem (XRD). The results show that the spectra of the modified vermiculite or montmorillonite

are different from that of the original one.

Key words: vermiculite; montmorillonite; Sr®" ; adsorption

90
. ' Sr

[

[2-3]

[1]

4]

Sitt AP

[8-9]
’

2+
Sr ’

[10-11]
b

pH,

9 Sr

1.1
PHS-3C
BH1217  a. 8

B )
’
90 Sy
N N
b
A b
N
90 Qp
b
b
A13+ Mg2+ .
b
[5-7]
o
’
o
Sr? .
SrH ’
2+
\Sr \ N
b
b
b ’
, s HZQC

802 s ; BS201S
. Sartorius .
0.0001 g,
*SrCl, (3. 67X 10" MBq/L, s
Sy Y ), LEA , pH=3
HNO;, 3
s
1.2 N
N s 40~ 500 , o
1,
1
Table 1  Chemical analysis of vermiculite
(Components)  w/% (Components) w/%
SiO, 49. 33 TiO, 0.94
Al O3 16.11 P,0s 0. 056
MgO 16. 60 H,O 5.23
CaO 2. 44 Na, O 1. 36
FeO 1. 64 MnO 0. 046
Fe, O3 6. 27 S 0.014
s s
, 100 s o

w(Si0,) = 66. 7%, w (ALO,) = 28. 53%.,

w(H,0)=4%,
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Fig. 1 Effect of pH on adsorption
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) ) Table 3 Desorption of Sr*™ by
2, 2 , Ca®’ Sr*? - .
vermiculite and montmorillonite
R St Ca®*t ’
R'/%
’ ’ ’ c/ V/
(Desorption
;Mgz‘ . K‘ Na‘ . X (mol + L™1) mL ) ) ) )
solution) (Vermiculite)  (Montmorillonite)
F 34
’ ;e
HNO; 0.5 5 56.6 53.6
° 10 67.3 72.1
1 5 64.5 67.4
2 10 79.9 82.8
Table 2 Effect of coexistence ions on adsorption 9 5 2.7 93. 4
R/% 10 97.3 98.7
/
o 10% 5 48.9 17.3
(Coexistence ions) pground . . .
(Vermiculite) (Montmorillonite) (Citric acid) 10 53.3 78.9
86. 6 6.6 EDTA 5 51.5 26. 8
(No coexistence (Saturation) 10 64. 4 80. 1
ions) (Note) ; * , (Mass fraction)
K 1 86.6 88.2
1000 81.6 74.9 2.9 Skt
Na™® 1 86. 6 88.2 N
1 000 83.2 73.3 4, 4 ,
Ca?t 1 73.3 88.2 Sr#t .
1 000 46. 6 66. 6
Fedt 1 84.9 88.2 , X
1 000 83.2 86.6 .
Mg?* 1 86. 6 86. 6 9—12,
1 000 78. 2 76. 6 9 10Ca), 11 12 (Ca)
(Note) : pground » (Mass ’ . 001
concentration of the same ion in groundwater) .
’
2.8 ,  Sr* , 1 mol/L HCI

(R 3.
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Table 4 Effect of modification vermiculite 14
and montmorillonite on Sr*" adsorption E‘ 12}
- m £ 10t
R =E gl
c/ &
(Modification el 6r
. (mol « L™1) B 4l
condition) (Vermiculite)  (Montmorillonite) o €
T“Z gt
a2 . .
(No 86.3 87.1 0 10 20 30 40 30
modification) 20/ (%)
HCI 1 92.3 93.7 9 XRD
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Fig. 10 XRD patterns of the modified vermiculite
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