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Cation Exchange Capacity of Treated Clay Mineral

LI Hong-ying, LI Yu-xiang, YI Fa-cheng
(Southwest University of Science and Technology ,
School o f Material Science and Technology, Mianyang 621010, China)

Abstract: The research concerns in the determination of the cation exchange capacity
(CEC) of kaoline, montmorillonite, sepiolite and zeolite mineral treated by acid solu-
tion, alkali solution and heating at 80 'C, respectively. The results indicate that the pH
value and temperature of 80 ‘C all have influence on the CEC of clay mineral. And the
CEC of the samples is mainly affected by their crystal structure. Acid, alkali and heat-
ing treatment corrosion resistances of zeolite, kaoline and sepiolite are better, while the
montmorillonite’s are worse.
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Table 1 Composition of clay mineral materials
wi/ %
SiO; Al; Os Fe; O CaO MgO Na; O K;0O
GA 44,48 33.22 0.76 0.66 0.21 0.07 1. 96
JF 72.74 11.21 0.93 1. 68 0. 38 0.49 1.4
CF 62.85 14. 46 2.32 3.65 0.03 0.79 2.91
SG 45.40 38.35 0.25 0. 35 0.23 0. 30 0.02
HH 60. 64 4.79 1.91 0.94 19.17 0.09 0.33
SP 54.8 17. 68 5.31 2.88 5.38 0.08 0.52
P 62. 24 13.76 5.32 0.51 1.98 1.83 1.83
zpP 63.12 17.23 4.00 1.78 3.80 0. 34 0. 60
HP 60.97 12. 69 1. 26 1.72 2.65 0.75 0.12
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Table 2 Composition of simulated groundwater
/ (mg+ L™ / (mge+L™1) / (mg e+ L™
Na*t 25.3 Mg?* 2.0 CcOz™ 7.7
K 5.0 NO; 18.6 SO? 7.9
Ca?™ 6.0 Cl™ 16.0 F- 10. 0
.CEC (100 g M
M Q
)sc M Q sp,
,mol/L;V
,mL;m s 8o SP,
M Sp
2.1
L | | | | 1 1 | 1
GA.HH.SP.JF pH=2 0 10 29 30 40 50 60 70 80
12 XRD 20/°
) 1, 1 , . 1 SP  XRD
. Fig. 1 XRD patterns of Santai bentonite
’
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Table 3 CEC of raw mineral and clay mineral after heating treatment and acid or alkali
(CEOP
GA JF CF SG HH SP JP 7P HP
23.363 37.549 24.035 23.609 28.190 94. 275 89. 445 48. 964 71.908
80 C 28. 331 42.179 28.323 28. 345 32.970 105.673 93. 965 60. 120 82.698
pH 2 23.526 37.642 32.970 24.585 33.169 101. 655 89. 624 56. 543 79.160
80 C 37.307 47.076 36. 288 28. 359 42.603 109. 316 94, 342 60. 336 86. 803
12 32.970 47.006 27.668 24,962 32.954 98. 086 99. 407 50.018 74.755
80 C 33.036 42,475 37.831 42.454 33.136 105.673 99. 407 75.360 82.996

. 1) 100 g
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Table 4 Compositions of samples after acid treatment
’Z,L']’.//%
Si0O, Al Oy Fe, O3 CaO MgO Na, O K,0O R, O
GA; 44. 87 33. 34 0.68 0.53 0. 35 0. 06 1.91 1. 32
HH, 62.6 4.68 1. 84 0. 66 18. 66 0. 05 0. 31 0.25
SP, 56. 97 17.53 5.63 2.18 5.42 0.07 0.48 0. 39
JF, 74.2 11.18 0. 88 1. 36 0. 36 0. 36 1.93 0.29
4 , ,GA.HH.SP.JF N
Si0, AL O, , ol
o 1
, , H Ca*" | Fe'™ . , ,
Mg*™ , , , ,CEC
, CEC .
o P o
pH=2 12 2:1 .
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s s s o
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OH™ , )
s o s
Zeta . s )
s s
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Table 5§ Zeta electricity digital of clay mineral
Zeta /mV Zeta /mV Zeta /mV
GA —13.4 HH, —6.1 SPi» —6.4
GA; —6.5 HH;, —14.3 JF —14.4
GA —14.2 Sp —6.1 JF, —14.5
HH —10.5 SP; —6.8 JFi» —14.8

“on  wig» R
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