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Abstract— Synthetic zeolite NaA was prepared from Hadong kaolin in sodium hydroxide solution. The properties
and structures of the exchanged zeolite NaA with thallium, rubidium, cesium, strontium, mercury, lanthanum, ce-
rium, iron, chromium, and aluminium ion were studied.

From the ion exchange isotherm and standard Gibb's free energy of ion exchange, the ion exchange selectivity was
in the order Ti+>Rb*>Cs+* for univalent ion and Sr2+>Hg?+ for divalent ion.

The pH range of trivalent solution used in this experiment was 3 to 6, and the structure of ion exchanged zeolite
was seriously destroyed in comparison with zeolite NaA in the same pH of the distilled water solution.

By comparison of the exchanged crystalline structure with La3+, Ce3+ on each temperature, it was shown that
crystalline structure was seriously destroyed at high temperature.
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Table 1. Chemical analysis of Hadong kaolin and
synthetic zeolite A.
(wt. %)

Si0, Al,O; CaO MgO Na,0 Fe,0; Ig.loss

Kaolin 430 383 15 11 10 32 122
Zeolite 33.0 275 0.1 00 167 0.7 227
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Fig. 1 X-ray diffraction patterns of sample and
products.

A:Sample treated by 2N sodium hydroxide
solution at 100°C for 8hr.

B: Hadong kaolin.

C: Calcined kaolin at 800°C for 8hr.
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Fig. 2. Relationship between X-ray peak area and
zeolite A. Synthesis time of kaolin treated
with 2N sodium hydroxide solution at
100°C.
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Fig. 3. Infrared spectra of zeolite of different syn-
thetic time.
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Fig. 4. The T1* jon exchange properties with the
zeolite A synthesis time in 1lcc of 0.1IN
thallium nitrate solution at 25°C of the
described amount of the samples which
were reacted with 2N sodium hydroxide
solution at 100°C.
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Fig. 5. Ion exchange isotherms in synthetic zeo-
lite A at 0.1 total normality and 25°C.
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Fig. 6. Plots of rational selectivity coefficients as
a function of the equivalent fraction in the
zeolite for uni-univalent and uni-divalent

exchange in zeolite A at 0.1 total normali-
ty and 25°C.
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Table 2. Thermodynamic properties of cation ex-
change in zeolite A.

Exchange X, AG° AH° AS°

reaction (cal/g (callg (eu/g
equiv.) equiv.) equiv.)

Na+-TIl+ 1.0 -1807

Na+-Rb+ 0.66 +136 -1847% 50 -6.7

Na*—-Cs* 0.66 +682

Na*-S8r2+ 092 -490 +2014+400 +84

Na*->Hg2+ 1.0 +338

101
T 90°C
A 70°C
O 50°C
05¢ x 30°C
A e
&= of e osgxe v
R4 00 n—0 N X
¥ AN
o} 0 as, %<
-0.5}- o \\
-0t \
-1.5 ] ] ) !

Fig. 7. Plots of rational selectivity coefficients as
a function of zeolite composition at 0.1
total normality and various temperature.
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Fig. 8. Plots of rational selectivity coefficients as
function of zeolite composition at 0.1 total
normality and various temperature.
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Fig. 9. Solubilization of aluminium from zeolite
NaA on various pH conditions at 30°C.
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Fig. 10. Solubilization of aluminium from Cr-
zeolite NaA system on 0.01 total nor-
mality at 30°C.
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Fig. 11. Infrared spectra of La-Na-Zeolite A and
Ce-Na-Zeolite A system at 30°C and
90°C.
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NOMENCLATURE

Z, S
K¥ : rational selectivity coefficient = -—:'-—"L
Na 'SM
a  : the charges of the cations M and Na
_ equivalents of exchanged cation M in solution
M - total equivalents of cations in the solution




10.

1.
12.

2HPE2 YAE ALelo]EAY Fold n¥A

. equivalents exchanged in zeolite

" gram atoms Al in the zeolite

. equivalents of exchanged cation M in zeolite
" total equivalénts of cation in the zeolite

: mean molal activity coefficient

REFERENCES

. Flanigen, E.M.: “Proceedings of the 5th Interna-

tional Conference on Zeolite”. Naples, Italy
(1980).

Ravimohan, A.L. and Deo, A.V.: Chemical
Engineering World,, 6, 55 (1976).

Barrer, R.M. and Meier, W.M.: Trans. Faraday
Soc., 54, 1074 (1958).

. Broussard, L. and Shoemaker, D.P.: J Am.

Chem. Soc., 82, 1041 (1960).

Hiroshi Takahashi : “8}%t3 3l 28" 19,
73 (1979).

Breck, D.W., Eversole, W.G., Milton, R.M., Reed,
T.B. and Thomas, T.L.: J Am. Chem. Soc., 19,
5963 (1956).

Gal, L.J., Jankovic, O., Malcic, S., Padovanov, P.
and Todorovic, M.: Trans. Faraday Soc., 67, 999
(1971).

Sherry, H.S. and Walton, H.F.: J. Phys. Chem.,
29, 1457 (1967).

Brown, L.M,, Sherry, H.S. and Krambeck, F.J.: J
Phys. Chem., 75, 3846 (1971).

Barrer, R.M.: “Proceeding, of the 5th Interna-
tional Conference on Zeolite”, Naples, Italy
(1980).

Seff, K.: Acc. Chem. Res., 9, 121 (1976).

Firror, R.L. and Seff. K.: J. Am. Chem. Soc., 99,

13.

14.

15.

16.

17.

20.

21.
22.

23.

24.

25.

26.

27.

28.
29.

577

1112 (1977).

Firror, R.L. and Seff, K.: J. Am. Chem. Soc., 100,
3091 (1978).

Vance, T.B. and Seff, K.: J Phys. Chem., 79,
2163 (1975).

Subramanian, V. and Seff, K.: J. Phys. Chem., 83,
2166 (1979).

Zhdanov, 5.P.: ACS Symp. Ser., 40(Mol. Sieves-2,
Int. Conf., 4th), (1977).

Cook, T.E., Cilley, W.A., Savitsky, A.C. and
Wiers, B.H.: Environ. Sci. Technol, 16, 344
(1982).

Griffin, R.AA. and Shimp, N.F.: Environ. Sci
Technol,, 10, 1256 (1976).

Coughlan, B. and Kilmartin, S.: Proc. RIA., 75,
135 (1975).

Wiers, B.H., Grosse, RJ. and Cilley, W.A.: En-
viron. Sci. Technol,, 16, 617 (1982).

olF, o3l A 1 85idkE]Al, 14, 8201977).
Kielland, J.: J Am. Chem. Soc., 159, 1675
(1937).

Barrer, R.M. and Klinowski, J.: Trans. Faraday
Soc., 68, 73 (1972).

Nitta, M., Ogawa, K. and Aomura, K.: “Pro-
ceedings of the 5th International Conference on
Zeolite”, Naples, Italy (1980).

Ogawa, K., Nitta, M. and Aomura, K.: J Phys.
Chem., 82, 1655 (1978).

Gains, G.L. and Thomas, H.C.: J Chem. Phys.,
21, 714 (1953).

Breck, D.W.: “Zeolite Molecular Sieves”, Wiley,
New York, N.Y., (1974).

Rosseinsky, D.R.: Chem. Reuv., 65, 467 (1965).
Firror, R.L. and Seff, K.: J. Phys. Chem., 82, 1650
(1978).

HWAHAK KONGHAK Vol. 25, No. 6, December 1987




