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AICI;/MCM-41 as a Catalyst for Isomerization of Endo-tricyclodecane
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Abstract: The catalytic activity of AICl; immobilized on MCM-41 for the isomerization of endo-tricyclodecane to exo-tricyclodecane was
compared with that of AICI; immobilized on SiO,. At 180 °C, >95.0% exo-tricyclodecane selectivity was obtained over AICIs/MCM-41,
whereas this was only 86.3% over AICI3/SiO,. The catalysts were characterized by N, adsorption, Hammett titration, Fourier transform in-
frared spectroscopy, and chemical analysis techniques. The weaker acidity and smaller straight channels of AICIs/MCM-41 gave it the higher
exo-tricyclodecane selectivity.
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Scheme 1. Endo-tricyclodecane (endo-TCD) isomerization on an

acid catalyst. ADH—Adamantine.
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Tablel Textural properties of the supports and immobilized AICI;
catalysts

Ager/ Vol Dy/ Mass fraction of
Sample ) 3

(m*/g) (cm°/g) nm [-O-AICl,] (%)
SiO, 332 0.93 111 0.0
MCM-41 640 0.61 33 0.0
AICI3/SiO; 267 0.71 10.6 17.2
AICI;/MCM-41 500 0.44 2.9 27.8
AFIPERE R FE W, AE LLR S 36 v, A0 750 ] DUAH )
A .
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Fig. 1. FT-IR spectra of pyridine adsorbed on AICI,/SiO, and
AICI;/MCM-41 catalysts.
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Table 2  Acid distribution of AICI,/SiO, and AICI;/MCM-41 catalysts
Acid amount (mmol/g)
Catalyst
Ho<-5.6 -5.6<H,<-3.0 -3.0<Hy<+2.0 +2.0<H,<+3.3 +3.3<H,<+6.8 Total

AICI3/SiO, 2.8 1.3 0.7 0 0.4 52
AICl3/MCM-41 3.4 0.0 0.0 0 0.3 3.7
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Table 3 Catalytic activity of AICIs/SiO, and AICI;/MCM-41 catalysts
for isomerization of endo-TCD

Conversion Selectivity (%)
Catalyst
(%) exo-TCD ADH Others
AICI,/SiO, 98.3 86.3 6.2 7.5
AICI;/MCM-41 98.6 95.7 2.1 2.2

Reaction conditions: endo-TCD 0.5 g, catalyst 0.88 mmol [-O-AICl,],
cyclohexane 20 ml, 2.2 MPa, 180 °C, 4 h.
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