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Effect of calcination temperature on isomerization
performance of Pt-S,0./Zr0,-Al, 0, catalyst prepared by microemulsion
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Abstract; Pt-S,0; /Zr0O,-Al,0,(Pt-SZA-X) solid superacid catalysts were prepared by microemulsion method
and characterized by XRD, BET, FT-IR, TPR and TEM. The effects of calcination temperatures on the
isomerization performance were studied by using n-pentane isomerization as a probe reaction. It was found that
the calcination temperature has less influence on the reduction temperature of the Pt-SZA-X, but the S content
over catalyst decreased with increasing calcination temperature. The O =S = O structure formed at calcination
temperature range of 600 to 650 C and the combination between of S and catalyst support was relatively stable.
The pure monoclinic phase of ZrO, were observed with sample calcined at 650 C. When the calcination
temperature is higher than 650 “C , the specific surface area decreases rapidly and the loss of S°* on the surface of
catalyst is seriously. Among the catalysts obtained at various calcination temperatures, the catalyst calcined at
650 C has appropriate amount of superacid sites and surface area and the highest isomerization activity. At
reaction temperature of 230 C, pressure of 2.0 MPa, hydrogen/hydrocarbon molar ratio of 4 :1 and mass hourly
space velocity of 1.0 h™' | the isopentane yield is 60. 8% .
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Figure 1 XRD patterns of Pt-SZA-X catalysts
a; Pt-SZA-700; b: Pt-SZA-650;

c: Pt-SZA-600; d: Pt-SZA-550
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Figure 3 IR spectra of Pt-SZA-X catalysts Tangchupong %5 B Y 45 1 — 2k, J0HIE B e i
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Table 1  Specific surface area and pore structure of Pt-SZA-X catalysts after calcination at different temperatures
Crystal form and Mean particle .
. ) Specific surface Pore volume Average pore
Catalyst mass fraction of ZrO,  diameter of ZrO, d /nm , )
A/(m*-g") v/(mL-g™) diameter d /nm
M T M T

Pt-SZA-550 0% 0% - - 122 1.23 4.02

Pt-SZA-600 100% 0% 13.9 - 111 1.01 3.62

Pt-SZA-650 >99% <1% 16.1 - 109 1.00 3.66

Pt-SZA-700 97.5% 2.5% 18.1 15.1 63 0.99 5.20
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Figure 4 H,-TPR patterns of Pt-SZA-X catalysts after
calcination at different temperatures
a; Pt-SZA-550; b: Pt-SZA-600;
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Figure 5 TEM images of Pt-SZA-650
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