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Absh'act — lIon exchange properties, selectivities and standard Gibbs free energies of Ag K NH4 and
Lt has been studied with the synthetic zeolite P made from the domestic sodium feldspar calcinated at
800 C and treated with 2N sodium hydroxide solution at 100 °C for 3 ~12 his. The crystaline structure
of this synthetic zeolite P was estimated by X-ray diffraction method.

The results were as follows. The crystalline structure was the body centered cubic and the length of
the unit cell was corresponded with the other reference.

Univalent ion exchange properties of the zeolite P prepared with feldspar for 10 hrs. were excellent.
And than the selectivity series at Su << 0.6 has been reflected in the order Ag* >Nat >K+ >NH,+ > it
And/or the order of decreasing standard Gibbs free energy has been found Lit > NH,T >kt > Agt
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Fig.1. X-ray diffraction patterns of feldspar (a),
calcinated feldspar at 800°C for 8hrs(b)
and synthetic zeolite P{c).
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Table 1. Chemical composition of feldspar and zeolite P.
wt%

components Si0, Al,O, Fe,0, CaO MgO K,O Na,O Ig. loss H,0
feldspar 67.53  20.21 0.16 0.8 0.16 0.32 9.58 0.78
zeolite P 54.4 17. 4 - - - - 10.6 - 17.5
Slst5st M23T 4% 1985 8%
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Table 2. Indexing a powder pattern.

(a/d) 2 hkl Acaic. dcac.

29( ) I dabs (An) (Ao)

12.5 85 7.08 2 110 10.01  7.04
17.8 62 4.98 4,03 200 9.96 4.98
21.8 8 4.07 6.04 211 9.97 4.07
22.0 90 4.04 6,12 211 990 4.07
28.2 96 3.16 10.01 310 9.9 3.15
3.2 38 2.8 12.23 222 9.91 2.88
33.5 79 2.67 14.03 321 9.99 2.66
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Fig.2. The ion exchange isotherm for the M *-

zeolite P system at 0.1 total normality

and 25°C.
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Fig.3. The rational selectivity coefficient for
the Ag-zeolite P system at 0.1 total nor-
mality and 25°C as a function of zeolite

composition (fn=1),
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Fig. 4. The rational selectivity coefficient for
the Ag-zeolite P system at 0.1 total
normality and 25°C as a function of

zeolite composion (fn=1).
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Fig.5. The rational selectivity coefficient for

the NH, - zeolite P system at 0.1 total
normality and 25°C as a function of ze-

olite composition (fn=2).
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Fig. 6. The rational selectivity coefficient for
the Li-zeolite system at 0.1 total norm
ality and 25°C function of zeolite com
position (fn=2.5).
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Fig. 7. The rational selectivity coefficient for
the NH, — zeolite P system at 0. 1 total
normality and 25°C as a function of

zeolite composition (fn=1.515).
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Table 3. Cation exchange in zeolite P.
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Fig. 8. The rational selectivity coefficient for
the Li-zeolite P system at 0.1 total
normality and 25°C as a function of

zeolite composition (fn=1.515).
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reaction e Z4=0.2 Zy=0.5 type a b
Na*—+Ag” 0. 66 : 1.49 1.47 linear -2.00
Na*—K* 0. 66 . -0.03 -0.08 linear 0.11
Na*—+NH/ 0.5 0.23 0.33 non linear -0. 19 0.17
Na*—Li* 0.4 -0.85 -0.85 non linear 1.16 1. 03
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NOMENCLATURE
f. : Normalization factor =
AG : Gibbs free energy
ave- S
4 . rational selectivity coefficient = 70 Sam
(A, ,A,, are the charges of the cation
M and Na)
M Univalents cations
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10.

11.

12.

13.

14.

15.

16.

17.

equivalents of exchanged cation M in solution
total equivalents of cations in the solution

equivalents exchanged in zeolite

max

gram atoms Al in the zeolite
equivalents of exchanged cation M in the zeolite

total equivalents of cations in the zeolite

Zu ° SNa
Na © SN
mean molal activity coefficient
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