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Evaluation of Silanol Groups on Modified Faujasites
by Measurements of immersional heats
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The amount and the characteristics of silanol groups, which were formed by hydrothermal

and acidic treatments of H-type faujasites, were investigated by in situ IR spectroscopy,

thermogravimetry in vacuo and mesurements of immersional heats.

The amount of the silanol groups which formed “hydroxy nest” decreased with an increase

in the evacuation temperature. The amount of the silanol groups on meso pore surface and

outside the crystal, which did not form “hydroxy next”, was almost constant in the temper-

ature range between 298 and 873 K.

The influence of the formation of “hydroxy nest” on the polarit of zeolite surface was
¥ ¥ P y

investigated by measurements of immersional heats into water and some organic liquids. The

immersional heats of H-Yq5 into polar liquids were almost constant irrespective of the dif-

ference in the amount of silanol groups of zeolites.

Therefore, the silanol groups which

formed “hydroxy nest” were linked each other by hydrogen bonds and became inactive to

approaching molecules.
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Table 1 Chemical compositions of the studied

samples.
S0, ALO, Ng,0 Si0,/ALO,
wit% wi% wi%
HSZ-320NAA (Na-Y,,) 671 206 125 55
HSZ-360HUA (1-Y,,) 895 105 0.02 14.5
H$Z-370HUA (H-Y,,) 956 40 0.03 404
HSZ-380HUA (Il-Y,,,) 988  1.16 <005 144

HSZ-390HUA (H-Y,,,) 99.8 0.22 <001 770
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Fig.1  Adsorption Isotherms of N, at 77K,
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Table 2 Surface areas of zeolites calculated by
BET and t-plot method.
Sger Al Surface Outside micro Pore  meso pore
m’/g m?/g m?/g m?/g m?/g
Na-Y,s 680 1080 14 1040 28
HoY,, 570 730 27 660 45
n-Y,, 670 840 30 750 60
-y, 680 770 33 710 34
H-Y,,, 660 850 24 700 130
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Fig. 3 IR spectra of zeolites in OH region.
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Fig. 4 Changes of IR spectra of H_Yqy in
OH region with temperature increasing

in vacuo.
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Fig. 5 The amount of silanol groups of H—Yqq
in the range between 298 and 1073 K.
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Table 3 Immersional heats of zeolites into some liquids at 298 K.

Immersional Heats/mJ+m™?

Sample  Temp. n-C,H,, H,O 1-C,H,OH 1-C,H,NO, C,H,Ct
(0D) (1.94D) (1.69D) (3.46D) (2.05D)
Na-Y, 773K 157 394 306 350
H-Y,, 773K 75.3 141 161 164 193
H-Y,, 773K 103 137.5 177 164 208
H-Y, .. 773K 91.8 60.9 105 101 109
H-Y,.,, 773K 81.7 57.2 96.6 —_— 88.4
673K 78.8 55.5 96.0 202
573K 78.5 54.8 95.5 202
473K 76.3 51.7 96.2 213
423K 76.5 48.3 93.5 —
373K 76.0 54.0 91.4 200
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