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Catalytic Performance of H-MCM-22 and H-MCM-36 Zeolites for
Alkylation of Benzene with Isopropanol
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Abstract The structure and acidity of H-MCM-22 and H-MCM-36 which were synthesized from the same precursor were investi-
gated by X-ray diffraction N, adsorption temperature-programmed desorption and infrared spectroscopy combining different post-
treatment methods. The results showed that Bronsted acid sites are mainly located on the internal surface of H-MCM-22 and mainly
located on the external surface of H-MCM-36. Both H-MCM-22 and H-MCM-36 zeolites are active for the alkylation of benzene with
isopropanol. Compared with H-MCM-22 H-MCM-36 showed higher activity and selectivity for cumene which is due to the fact
that H-MCM-36 possesses more accessible Bronsted acid sites than H-MCM-22. In other words the Brénsted acid sites located on the
external surface of zeolites are the main active centers for the alkylation of benzene with isopropanol.
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Table 1  Chemical compositions and structural parameters of H-MCM-22 and H-MCM-36 zeolites
. BET specific surface t-Plot external Total pore Mesopore
Sample n Si n Al ) 5 5 5
area m° g surface area m~ g volume cm’ g volume cm’ g
H-MCM-22 25 340 96 0.27 0.11
H-MCM-36 37 495 341 0.49 0.43
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Table 2 Catalytic activity of different zeolites for alkylation of benzene with isopropanol

Composition of main product %

Conversion of Selectivity for

Sample
Aliphatics Benzene Cumene DIPB benzene % cumene %
H-MCM-22 0.1 67.1 29.1 2.7 23.8 88.7
DTBPy H-MCM-22 10.4 85.3 4.2 — 3.2 97.7
TPA Na-MCM-22 4 77.2 19.0 3.2 12.4 84.8
H-MCM-36 0.1 66.3 31.3 2.0 24.7 93.2
DTBPy H-MCM-36 12.7 86.4 0.9 — 1.3 100
TPA Na-MCM-36 0.2 70.5 26.6 2.4 18.8 90.8
Reaction conditions 7 benzene n IPA =4:1 T=483 K WHSV=4h ' 1.0X10°Pa time on stream 5 h.
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WHSV=10 h~! 1.0X10° Pa.
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