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ABSTRACT : Batch experiments were conducted to determine the amounts of Pb*, Cd*,
Zn*, Co”, Fe* and NH, exchanged on the untreated natural mixture of clinoptilolite and
mordenite from the Guryong mine, Guryongpo, Kyungbug-do, Korea. For cation-exchange selec-
tivity experiments, separate portions of 60~80 or >230 meshes were individually saturated
with solutions of Pb(NOJ)z, CUClz'ZHzO, Cd(NOJ)24HZO, FeClz-nHzO, CO(NO:)z'GHzO, Zn(NO;)GH;
0, and NH(OH) having the concentration of each 50ppm. After equilibrium, samples were cen-
trifuged and the supernatants were analyzed for cations using atomic absorption spectrophoto-
metry (for metallic ions) and electrode (for NH,™). Larger but less energetically solvated cations
such as Pb*" and NH," are considerably more selective than smaller but more energetically solv-
ated cations such as Co’* and Fe*. Experiments show that the selectivity series is NH,*, Pb>>»
Zn*, Cu™, Co* >Cd*, Fe*. The amounts of the removed cations from solutions are generally
much higher than those of the extracted ones from the samples. It suggests that the removal of
cations from the solutions are mainly due to the sieving effects of zeolite structure with subor-
dinate cation exchange. This study shows that the zeolite in this study can be used to remove
the pollutants such as heavy metals and ammonia.
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Fig. 1. X-ray diffraction patterns of the Nuldaeri
zeolitic tuff from the Guryong mine. a) and b): whitish
tuff, c): greyish tuff,d)and e): greenish tuff.

Fig. 2. A. Photomicrograph of zeolite tuff from the
Guryong mine. Glass shards are pseudomorphously re-
placed by clinoptilolite (c). Note the mordenite(m) crys-
tallized inside of smectite(s) globule. B. SEM photo-
graph showing the crystallization of tabular clinoptilolite
and fibrous mordenite.
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Table 1. Chemical analysis of zeolite sample
studied.

SiO; 6062
ALO; 12.65
FelO; 1.05
TiO, 0.24
MnO 0.02
CaO 2.29
MgO 1.21
KO 2.26
NaO 0.66
PO 0.02
LOI L 18.87
Total 99.89
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Fig. 3. Pb™ elimination from solution by reaction
with the zeolitic tuff from the Guryong mine.
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Fig. 4. Change of Na™ and K* concentrations of so-
lution by reaction of zeolitic tuff with Pb** solution.
Filled square: Na*. Filled triangle: K.
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Fig. 5. Cd* elimination from solution by reaction
with the zeolitic tuff from the Guryong mine.
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Fig. 6. Change of Na" and K’ concentrations of so-
lution by reaction of zeolitic tuff with Cd* solution.
Filled square: Na*. Filled triangle: K*.
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Fig. 7. Cu* elimination from solution by reaction
with the zeolitic tuff from the Guryong mine.
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Fig. 8. Change of Na' and K' concentrations of so-
lution by reaction of zeolitic tuff with Cu® solution.
Filled square: Na*. Filled triangle: K"
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Fig. 9. Zn™ elimination from solution by reaction
with the zeolitic tuff from the Guryong mine.
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Fig. 10. Change of Na' and K' concentrations of
solution by reaction of zeolitic tuff with Zn* solution.
Filled square: Na™. Filled triangle: K ".
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Fig. 11. Co® elimination from solution by reaction
with the zeolitic tuff from the Guryong mine.
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Fig. 12. Change of Na' and K* concentrations of
solution by reaction of zeolitic tuff with Co* solution.
Filled square: Na". Filled triangle: K*.
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Fig. 13. Fe*" elimination from solution by reaction
with the zeolitic tuff from the Guryong mine.
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Fig. 14. Change of Na* and K" concentrations of
solution by reaction of zeolitic tuff with Fe*

Filled square: Na*. Filled triangle: K.
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Fig. 15. NH;' elimination from solution by reaction
with the zeolitic tuff from the Guryong mine.
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Fig. 16. Change of Na' and K' concentrations of
solution by reaction of zeolitic tuff with NH," solution.
Filled square: Na'*. Filled triangle: K"
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Fig. 17. Na-K exchange isotherm in the whitish z-
olitic tuff from the Guryong mine, Korea. Exchange be-
gins with the sodium form at room temperature and 01

total normality.
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Table 2. Cation adsorption by zeolite sample.

. Adsorption for  Time requirg forequilibriur?

Cation .
. __onebour (e of adsorption)

Pb* 35(%) 20 (hours) (60%)

Cd” 8 1(8%)

Cu* 1 16(14%)

Zn™ 17 15(17%)

Co®™ 10 1(10%)

Fe® 35 3(3%)

NH/' 20 30(50%)
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Fig. 18. Comparison of sorption behaviors of Pb?,
Zn*, Cu®, Co™, Cd™, Fe** and NH," from solution on
the untreated natural mixture of clinoptilolite and
mordenite from the Guryong'mine, Korea.
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