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Abstract —The dealuminated and alkali/alkaline-earth metal exchanged Y-zeolites were prepared as a
catalyst. Elemental compositions and structures of the prepared catalysts were analyzed by the various
spectroscopic techniques such as inductively coupled plasma-atomic emission spectroscopy(ICP-AES), X-
ray fluorescence(XRF) and X-ray diffraction(XRD), and the desorption behaviors of adsorbed species on
the catalyst surfaces were investigated via NO-TPD experiment. Comparing with the composition of the
starting material of NaY zeolite, the magnitudes of Si/Al ratio in catalytic materials were increased after
dealumination. The Si/Al ratio of catalytic materials afier dealumination followed by Cs and Ba cation
exchange were additionally decreased. Dealumination to catalysts induced a destruction of basic frame due
to a detachment of aluminum, which results in reducing framework structure, while increasing non-
framework structure. This phenomenon becomes more serious with increasing time of steam treatment and
even more significant for the cation exchanged catalysts. In NO-TPD experiments, the desorption peaks
of NO which indicates an activity point of catalysts shifted to the low temperature region after dealumination
and cation exchange. The desorption peaks of the NO-TPD profiles taken after steam treatment also shified
to the low temperature region as the steam treatment time increased. In dealuminated and cation exchanged
Y-zeolites, the catalytic activities were more influenced by exchanged cation and the formation of non-
framework structure,
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Table 1. Sample names of dealumination and alkali and
alkaline-earth metal exchanged Y-zeolites.

Dealumination
Sample name i lon
p Steam A01c.1 Exchanged
Treatment | Leaching

ZY/SM - - -
ZY/ST1/AL @® (1h) o -
ZY/STS/AL ® (5h) @ -
ZY/STY/AL ® (%h) o -
ZY/ST1/AL/CSE @ (1h) o Cs
ZY/ST1/AL/BaE ® (1h) o Ba
ZY : Y-zeolite

SM : Starting Material

ST1 : Steam Treatment (time)
AL : Acid Leaching

CsE : Cs ion Exchanged

BaE : Ba ion Exchanged
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Table 2. Analytical results of the alkali and alkaline-earth
metal exchanged Y-zeolites by ICP-AES.

(atomic %)
Sample Cs Ba Na
ZY/SM - - 15.925
ZY/STI/AL - - 6.177
ZY/STS/AL - - 8.706
ZY/STY9/AL - - 7.860
ZY/ST1/AL/CsE 0.544 - 3.364
ZY/ST1/AL/BaE - 2.048 3.005
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Table 3. Analytical results of the alkali and alkaline-earth metal exchanged Y-zeolites by X-ray Fluorescence.

(atomic %)
Sample Cation Na 0 Al Si Si/Al
ZY/SM - - 7.03 60.80 14.27 17.90 1.254
ZY/ST1/AL - - 3.19 63.39 13.29 20.13 1.515
ZY/ST5/AL - - 3.24 63.29 13.22 20.26 1.532
ZY/ST9/AL - - 3.13 63.30 12.96 20.61 1.590
ZY/STV/AL/CsE Cs 1:91 1.17 63.06 12.59 21.27 1.689
ZY/ST1/AL/BaE Ba 0.76 1.31 63.58 13.27 21.08 1.589
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Fig. 1. XRD patterns of dealuminated and cation exchanged
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Fig. 2. XRD patterns of dealuminated Y-zeolites; (a)
starting material, after steam treatment (b) for 1 hr
(c) for 5hrs (d) for 9 hrs.
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3.3. Solid-State NMR
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Fig. 3. Comparison of ®Si and 2’Al MAS NMR spectra of dealuminated (for 1 hr) and cation exchanged Y-zeolites, 400 MHz

MAS Solid State NMR.
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Fig. 4. Comparison of *Si and ¥Al MAS NMR spectra of dealuminated Y-zeolites, 400 MHz MAS Solid State NMR,
after steam treatment (a) for 1 hr (b) for Shrs (c¢) for 9 hrs.
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