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Proton MAS NMR measurement of acidic protons over zeolites at high temperature
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1H MAS NMR spectra of proton-exchanged zeolites were measured at high temperature
up to 673 K. The proton chemical shift due to the hydroxyl groups over proton-exchanged zeolite depended
on the temperature; the chemical shift inceased with inceasing the temperature up to 623 K, and was
almost constant when the temperature was higher than 623 K. The difference in the chemical shift due to

the change in temperature depended on the zeolite. The hydroxyl group with the stronger acid strength
showed the larger chemical shift and larger change in chemical shift due to the change in temperature.
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Fig. 1 'H chemical shift due to acidic protons as a
function of temperature. O: [Al]-ZSM-5 (Si/Al =19.5),
00: [AI]-ZSM-5 (Si/Al = 67), @: mordenite (Si/Al =
5.1), 0:H(8%)-Y.
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Fig. 2 H chemical shift due to silanol as a function
of temperature. O: [B]-ZSM-5 (Si/B = 110), [
[Al]-ZSM-5 (Si/Al = 67), A:silicalite (Si/Al = 3600).
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Table 1 Conversion of ethanol @ and 1-hexene® at
673K

Zeolite Silicalite  [B]-ZSM-5
Amount of nest silanol 17 x
groups or B-OH-Si / '10_1 1.5 x10?
mmol g*
Conversion of C2HsOH 100 100
| %
Distribution of products
1%
C2Hs-0O-CoHs 0 0
C2H4 97.9 97.3
CaHs (butenes) 14 0.1
others 0.6 0.6
Conversion of 1-hexene 879 870
| %
Distribution of products / %
C2H4 0.1 0.1
CsHs 0.3 0.5
CaHs (butenes) 0.5 0.2
CsHao (pentenes) 0.6 0.2
n-hexenes 53.9 55.6
monomethylpentenes  42.1 415
dimethylbutenes 24 18
others 0.1 0.1

Pressure of C2HsOH: 33.3 kPa, W/F = 6.0 g h mol-!
Pressure of 1-hexene: 3.3 kPa, W/F = 2.9 x102 g h
mol!
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