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Abstract— The characteristics of natural zeolite originated from Kyungbuk, Korea such as X-ray diffraction, cation

exchange capacity, ion exchiange equilibrium and ion exchange reaction heats were investigated for application to
wastewater treatment and other use. Japanese and American natural zeolite samples were also tested to compare with
Korean sample. The selectivity coefficient of cation in these materials defined from mass action law does not a constant

value as in the case of organic exchange resin.
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Table 1. Analysis results of cation and ammonium ion exchange capacity ef natural clinoptilolite.

Units: eq/kg-dry

Method Batch Method

Cation Column Method Reference
Sample Na K Ca Mg Total
K buk,

yung 0.413 0.342 0.959 0.220 1.93 1.90 This work
Korea A
Akita, 0.655 0.805 0.334 0.098 1.88 1.83 ”
Japan B
Calit. 0.964 0.262 0.606 0.118 1.95 1.93 ”
USA.C ) ’ : : ) :
Tokaj, 0.76 6
Huyngary ) (el
Hector, 1.83 9]
US.A.
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Fig. 1. X-ray diffraction diagrams of natural zeo-

lites for different origin (Rigaku, Cu K«
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Fig. 2. Ion exchange characteristics of natural
clinoptilolite with ammonium ion.
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nium ion with sodium ion in zeolite.
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Fig. 14. Differential heats of partial exchange of
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NOMENCLATURE
Cr : Total concentration of cation in the solution
leq/m’]
C, . Liquid phase concentration of A component
leq/m?]
CNH4 . Liquid phase concentration of ammonium

ion [eq/m?]

: Initial ammonium concentration in liquid
phase [eq/m?]

f.fg : Activity coefficient of A or B at particle phase

(-]

AG, : Free energy release due to ion exchange at
gas phase [kcal/mol]
4G, : Free energy release due to ion exchange at

liquid phase [kcal/mol]

AGY, : Immersion free energy of A ion type zeoiite
[kcal/mol]

4 Gg’z : Immersion free energy of B ion type zeolite
[kcal/mol]

AGH . Hydration free energy of A ion [kcal/mol]

Ayg : Hydration free energy of B ion [kcal/mol]

K4, : Thermodynamic equilibrium constant [—]

K& : Selectivity coefficient of A jon to B ion [—]

Kfos : Selectivity coefficient of A ion to B ion at
Y,=0 (=]

m,,mg: Molalities of the ions A or B [mol/m’]

Qa : Solid phase concentration of A component
(eq/kg]

do : Cation exchange capacity of clinoptilolite
{eq/kg]

V, : Contact liquid volume [m?]

W, . Sample weight [kg]

X4 0 CalCri—]

YA : QA/qo [_]

otstEst M25H H4F 198741 8 H

Z,Zg : Charges of cations A and B [—]
Ya7g : Activity coefficient of cations A or B at liquid
phase [—]
Subscripts
S . liquid phase
z . zeolite phase
Superscript
exp : Experimental value
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