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Abstract— Synthetic zeolite A prepared from Hadong kaolin in sodium hydroxide solution was calcined between 400
and 900°C. Changes of ion exchange properties and structure during the thermal treatment between 400 and 900°C
were studied.

As the synthesized zeolite A was treated at 800°C, the structure was partially destroyed, whereas at 900°C,
nepheline type structure was appeared. The water adsorption capacity on zeolite A treated between 400 and 750°C was
almost constant, but that was only trace amount at 800 and 900°C.
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When zeolite A was heated from 400 to 750°C, the ion exchange properties were almost constant for the Ag*-Na+*
system, but slowly decreased for the Mg?*+-Na* system. At 800 or 900°C, the ion exchange properties were negligible.
From the experimental data at ion exchange reaction in the cation system of Ag“Na* and Mg?+-Na* Gibbs free

energy, enthalph, and entropy were calculated.
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Fig. 1. X-ray diffraction pattern
A: Synthetic zeolite A
B: Zeolite A calcined at 400°C
C: Zeolite A calcined at 750°C
D: Zeolite A calcined at 800°C
E: Zeolite A calcined at 900°C
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Fig. 2. The ion exchange isotherms at 0.1 total
normality and 50°C for Ag* Na* system
with the zeolite calcined at the described

temperature.
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Fig. 3. The ion exchange isotherms at 0.1 total
normality and 5°C for Mg’*- Na* system
with the zeolite calcined at the described

tem perature.
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Table.1. Standard Gibbs free energies, enthalpies and entropies of the ion exchange reactions

—4G —4G —4G —4G —4H — 48
System (278) (288) (298) (323)

cal/eq. cal/eq. cal/eq. cal/eq. cal/eq. cal/K. eq.
Ag*-Na* 2570 2890 3180 3600 3770 23
Mg’*-Na* —1330 —1200 —600 —120 7440 22

==

1.0 %gﬁ_ﬁ

%0/‘— Ag_NaA
0.8 O 5°C
A 15°C
J25°C
0.6 ® 50°C o« o
—
I\T ./. /alc
0.4p / U""u/ &
/ G/—— A—o—— A_A_Ao’({
oo/ 'O e e O
0.2 Mg-NaA
0 L ' e 1
0 0.2 0.4 0.6 0.8 1.0
Swu

Fig.5. The ion exchange isotherms for Ag'™-Na*
and Mg®’"-Na* system at 0.1 total norm-

ality as a function of reaction temperature.
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