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Abstract— Two different species of mordenites having various aluminum contents were prepared by treatment
with hydrochloric acid and with wet-air, respectively. Adsorption isotherms of nitrogen at 78°K, and benzene,
cyclohexane, and n-hexane at various temperatures were measured on these solids.

Henry’s constants, second virial coefficients of virial type adsorption equation and heat of adsorption extrapolated
to zero coverage were obtained on these two series of solids. It leads to the conclusion that these constants vary with
aluminum content in mordenite and may be used as parameters describing adsorption characteristics of mordenite
having different aluminum content.
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Table 1. Si0,/Al,O; ratios and BET surface ar-
eas of dealuminated mordenites.

ol of 4

Si0, /AL O, Al atom/ BET

Samples ratio unit cell Surface area
(m*/g)

HM 10 8.0 459 (421)
HM,-12 12 6. 67 447 (437)
HM,-18 18 4. 44 -~ - -
HM,-22 22 3.64 447 (457)
HM;-31 31 2.63 -~ - -
HM,-33 33 2.42 420 (433)
HM,-50 50 1.60 400 (424)

( ):surface area of steam-treated motdenites.
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Fig. 1. Adsorbed amount(V,;—, Vg;---) of nit -
rogen obtained at P/P,=0 and P/P,=1,
respectively, in the plot of Langmuir
equation.
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Fig. 2. Adsorptien isotherm of benzene on dea-

luminated mordenite at 160T.

1:HM,-12, 2:HM,,-18, 3:HM,-22, 4: HM,-31,
5:HM,-50.
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Fig. 3. Adsorption isotherm of cyclohexane on

dealuminated mordenite at 160C.
1:HM,-12, 2: HM,-18, 3: HM,,-22, 4: HM,-31,

5:HM,-50.
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Fig. 4. Adsorption isotherm of n-hexane on dea-
luminated mordenite at 160TC.

1:HM,-12, 2:HM,-18, 3: HM,,-22, 4:HM,-31,
5:HM,-50.
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Fig. 5. Equilibrium constant of adsorption K,
as a function of Si0,/Al,0, ratio(T=160
).
open key:HCI treated mordenite
closed key:HCI and steam treated
mordenite
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Fig. 6. Change in virial coefficient K, as a fu-
netion of Si0,/AlLO, ratio(T=1607C).

open key :HCI treated mordenite
closed key :HCI and steam treated mordenite
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Table 2. q, and q, on dealuminated mordenites
and steam-treated ones.

Adsorbates Benzene Cyclohexane n-Hexane
Adsorbents Qi Q. [ PR @ 9z
HM,,-12 15,5 + 153 + 162 +
HM,,-12 155 +— 15,5 + 16.2 -+
HM,-18 155 + 1.0 + 154 +
HM,s-18 156 + 164 + 165 +
HM,-22 148 + M5 + 14.8 +
HM,-22 6.0 + 158 + 16.0 -+
HM,-31 39 + 147 + 157 +
HM,-31 5.2 + 150 + 154 +
HM,;-50 130 + 153 + 165 +
HM,s-50 150 + 156 + 155 +
18 Kcal/mol i
R i E==—
12} HM,-12 | } HM,-50
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Fig. 7. Isosteric heat of adsorption ¢*' as a fun-
ction of amount adsorbed on dealuminat-
ed mordenites:

O ;benzene, ® ;cyclohexane, [J;n-hexane.
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