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The dehydration of isopropanol has been studied at 180-220°C with zeolite Y catalysts which were
ion-exchanged (CaKY, LaKY), decationized (HKY, HNaY) or de-aluminated {(d-HNa¥)} up to various
levels, The solid acidity of each catalyst was determined as the acidity function Mo from absorption
spectra of an acid-base indicator absorbed on the catalyst in decaline.

The acidity of catalysts and their catalytic activity were generally enhanced with increasing exchange
or pretreatment. DBut excessive decationation or de-alumination caused deactivation due {o partial
destruction of the crystalline lattice. As seen in Figs. 10 and 11, experimental data shows good linear
relations between log ko, the zero order rate constant, and Ho. This linearity is theoreticaily supported
by assuming a surface reaction mechanisms analogus to homogenous acid catalysis. The line slopes were
less than unity in absolute value and varied somewhat with the respective catalyst as seen in Table 1,
suggesting a proton mobility characteristic for zeolite.

The application of Ho to solid acid catalysis was considered to be available by supposing a correction

of pKa of indicators suitable to the surface or intracrystalline state.
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Fig. 1 Absorption spectra of DCA adsorbed on
HNaY, with decationation rate, 1:0, 2;
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Tig. 2 Absorption spectra of BADA adsorbed

on LaKY¥, with exchange rate, 1: 0,74, 2:
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Fig. 3 Absorption spectra of DY adsorbed on
LaKY, with higher exchange rate, 1: 84,6,
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Tig. 4 Acidity function Ho vs. exchange rate
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Fig. 5 Dependency of Ho on H* number per
unit cell for decationized zeolite catalysts,
) HNaY, 13 d-HNa¥ (deal. 27, 0%), [ d-
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1.0 T
D 3¢, 5 -
% iy ﬁ/myco
<05
. o e e
[

(-]
% 9/ 130°C —
Q \O\,——"'__‘_‘
T 1 1 1 Il
e 5 9

L 5] 7
WIE (g-hrimol)

Fig. 6 Analysis of zero order rate for d~-HNa¥,
dealuminated 4.6% and decationized 13.9%
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Fig. 7 Catalytic activities vs. exchange rate

for LaK¥Y
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Table 1 Catalytic Activities and their
dependency on Ho

catalyst log &®  (1-8)? E, (kcal/mol)®
CaK¥Y —0.64 0. 46 15.5
LaKY -0, 82 0.57 13.6
HKY —Q. 85 0.63 16.8
HNaY —0, 74 0.53 11.7
d-HNaY ( 4.6)%» —0.82 0, 46 17.5

o {14.1) —0.77 0.53 18.5

# (27.0) —0.78 0. 40 17. 23

o (32,2) ~0.74 0,27 8.1

” (39.3y —0.72 0,28 17.8

a) Dealumination rate % shown in parenthesis

b} Catalytic activity at 210°C interpolated at
He=—3.0

¢} The slope of log Ae-FHo relation

d) Average activation energy
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