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Abstract: The electronic structure of oxygen atom of cation-exchanged zeolite was investigated by
utilizing X-ray photoelectron spectroscopy(XPS). The obtained O spectra of Na*-, Fe’*- and Fe**- ex-
changed zeolite X and Y were deconvoluted to demonstrate electronic binding energy of framework oxygens.
There were 2-3 bands in each spectrum. The characteristics of separated band have been studied in terms of
binding energy and relative area of Oy electron with respect to the exchanged cation. Those bands were as-
signed to the bridged oxygen in framework (band 1), cation bonded oxygen in cationic site (band 2) and ox-
ygen in water coordinated to the cation (band 3) each other. The band 1 occupying the majority area of Oy
spectrum was shifted to higher region on binding energy according to the decrease of Al content in zeolite.
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Fig. 1. (a) Framework structure of faujasite with the four different oxygen types(1,2,3,4) and the

location of the cationic sites I, 1
(b) Representation of the cationic site I
(¢) Representation of the cationic site T’

I, IL, Y

(d) Representation of the cationic site Il and IIl’.
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Fig. 2. Representative O,, spectra for 13X,
SK40 and SiO,.
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of O, and Atomic Ratio( Al/Si)
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be(eV) Al/Si be(eV) Al/Si
Na* 530.0 0.69 531.2 0.33
Fe** 531.3 0.65 531.6 0.30
Fe** 532.3 0.00 532.5 0.00
Si0, 532.5 0.00 532.5 0.00
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Fig. 3. Deconvoluted O, Spectra of Na*—
Faujasite(13X).

Table 2. Deconvolutions of the O, Spectra in Fig. 2 : Binding Energy(b.e), Full Width at Half

Maximum(FWHM), and Band Area

I 13X SK40
on
b.e(eV) FWHM(eV) Area(%) b.e{(eV) FWHM(eV) Area(%)
Na* 530.0 2.63 875 531.2 2.75 964
532.0 1.61 12.5 5334 1.25 3.6
Fe* 531.3 3.13 95.9 528.8 1.38 2.9
533.9 1.45 4.1 531.6 3.01 94.4
534.0 1.52 2.7
Fet 529.6 2.32 17.9 530.1 1.94 10.0
532.3 3.19 82.1 532.5 2.50 78.3
534.5 1.86 11.7
SiO; 530.4 1.37 6.7
532.5 2.51 89.7
534.8 1.28 3.6

ref) Fe,0; : 530.1 eV
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