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Abstract— Hydrogen mordenite[HM(10)], aluminum-deficient mordenite [HM(22)] (SiO5/Al,03=22), and their
steam-treated mordenites [HM(IO)S_HC,,which is washed with hydrogen chloride solution after steam-treating, and
HM(22)s ) were prepared and characterized by measuring nitrogen adsorption capacities, XRD analysis, NMR studies,
and IR studies on ammonia adsorption and hydroxyl bands. Catalytic reaction of n-hexane with hydrogen was carried
out on these samples. HM(10) and HM(22) revealed fast deactivation rate, but elimination of IR 3600cm™" band from
these samples by steam-treating reduced the deactivation rate. The quantity of ammonia adsorption was reduced by
steam-treating and acid-leaching, but the quantity showed no correlation with the activity of the n-hexane conversion.
Isomerization selectivity was much improved by steam-treating. HM(22), and HM(10), ;;;showed high selectivity for
3-methyl pentane and > Cg, respectively.
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Fig. 1. Schematic diagram of experimental ap-
paratus.

Table 1. Nitrogen adsorption capacities of mor-
denite catalysts

\capacities mi(STP)/g
catalysts \ Vo V;

capacities mi(STP)/g
catalysts \ Vo V,

HM(10)s yqy 105 120
HM(22) 109 135

HM(10) 112 112
HM(22) 111 132

a—i*é{’— l A

% (mole 4) /&3 A4 (mole )
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Fig. 2. Silicon-29 NMR spectra of prepared cat-
alysts.
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Fig. 3. XRD powder diffraction patterns of pre-
pared catalysts.
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Fig. 4. Infrared spectra of prepared catalysts.
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Table 2. Unit cell constants (a,b,c) of the catalysts
\koc.* b u.c.c.* b

cat. a ¢ cat. a [
HM(10) 18.13 20.38 7.50 HM(10), ¢, 18.01 20.28 7.46
HM(22) 18.08 20.28 7.47 HM(22), 18.16 20.34 7.49

unit cell constant
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Fig. 5. Infrared spectra of prepared catalysts.
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Fig. 6. Conversion of n-hexane as a function of
time on stream at 280°C.
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Fig. 7. Conversion of n-hexane as a function
of time on stream at 320°C.
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Fig. 8. Conversion of n-hexane after 30 min-
utes on stream.
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Fig. 9. Selectivity of isomerization to cracking
after 30 minutes on stream.
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