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Abstract

A series of tests were performed to investigate the effects of pH and contamination
level on cation exchange capacity and zeta potential in kaolinite loaded with lead. Test
results show that cation exchange capacity of kaolinite is found to be in the range from
4 to 20meq/100g and it increased with increasing pH up to the converged number about
20meq/100g over pH 8. And then CEC has a tendency to reduce and converge to zero
with increasing the concentration of Pb in the kaolinite surface. Moreover, zeta potential
of kaolinite contaminated with lead is found to be in the range from -10 to 5mV, and
zero point of charge is measured at about pH 35. Zeta potential of kaolinite
contaminated with lead decreases with increasing pH values and decreasing Pb

concentration of kaolinite.
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Table 1. Physical properties of kaolinite

. . Specific Maximum|Optimum .
Specific Lll‘qu_xtd Plli?rslgc Plasticity | surface HUscs dry water C%(ﬁg;%?ﬁt()f
gravity 22}“) (%) index arga b densﬁ;f content | P (cm/se C)y
° ° (cm%/g) (g/cm’) (%) v
262 | 429 | 258 17.1 351 16.5] CL 1.44 28.3 21 x10"
Table 2. Chemical composition of kaolinite (unit: %)

Si02 | AlO3 | FesO3z | TiO2 | MnO | CaO | MgO | KoO | Na2O | P2Os |L.OI°| Total
6415123114 1.04 | 007 | 004 | 0.09 | 015 | 432 | 0.15 | 0.03 | 534 | 9849

L.OI: Loss on Ignition



Table 3. Properties of the chemical reagent selected

. . . Sodium
Reagent Nitrate lead | Nitrate acid hydroxide NaOAc NH4OAc
Molecular |~ py(NOy), HNO; NaOH | CHsCOONa | CH:COONH;
Molecular
weight(g/M) 331.21 63.01 40 136.09 77.08
Degree of
purity (%) 99.3 93 93 98.5 95
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Table 4. Summary of cation exchange capacity and zeta potential testing program

Initial concentration Reaction Shaking
Tests of Pb(mg/1) pH time(hours) | ratio(Vw/Ws)
Cation 2, 4, 6,
exchange capacity, 0, 100, 200, 400 8710 12 72 10
Zeta potential v Y
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Fig 1. The effect of cation exchange capacity with pH variations and contamination
level in kaolinite loaded with lead
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Fig 2. The effect of zeta potential with pH variations and contamination level in



kaolinite loaded with lead
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