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Abstract—A series of aluminum-deficient mordenites were prepared by treating hydrogen mordenites with
hydrochloric acid and hydrofluoric acid, respectively. Isotherms of nitrogen adsorption, XRD analysis, silicon
NMR, and characteristics of cyclohexane adsorption were studied. Mordenites treated by hydrochloric acid
formed secondary pores at more than SiO2/AL;O; of 30 and the crystal lattice contracted by removing frame-
work aluminum. Modernites treated by hydrofluoric acid made also secondary pores by extracting framework
silicon simultaneously. For the treatment with hydrochloric acid, initial equilibrium constant, k; decreased
continuouly by removing aluminum but initial heat of adsorption, q, showed a maximum point and a minimum
point. The maximum point would be explained by the improvement of site efficiency due to the enlarged
pores. The minimum point could be said by the change of surface property due to the erosed surface of
the crystals which revealed new strong adsorption sites.
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Table 1. Preparation of aluminum-deficient mordenites
Conc. Duration of Surface
Catalyst Reagent treatment Si0,/AL03 area Designation
™ ) (m/g)
m’/g
HM HCI - - 9.8 363 HM
2 3 13 448 MDy;
4 3 17 446 MDy;
6 6+6 36 475 MDg
6 6+6+6 50 431 MDs,
HM HF 0.5 24+24 16 437 MD 4
0.5 24+24+24 27 474 MDz)
0.5 42+51 15 492 MDyg3)
0.5 64+51 13 425 MD15
0.5 42+51+48 16 402 MDDy
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Fig. 1. Adsorption isotherms of nitrogen at 77.5°K from
samples treated by HCI: (a), and samples treated
by HF: (b).
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Fig. 2. Infrared spectra from samples treated by HCL
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Fig. 3. Infrared spectra from samples treated by HF.
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Fig. 4. ¥Si-NMR spectra from samples treated by HCI:
(a); HM; MDy;; MDs, and samples treated by
HF: (b); MD(“); MD(n); MD(“s).
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Fig. 5. Unit cell constants a, b, ¢ from samples treated
by HCI: (O), and samples treated by HF: (OJ).
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Fig. 8. Initial equilibrium constants of adsorption: (a), and
initial isosteric heats of adsorption: (b), from sam-
ples treated by HCI.

g7/ gFojvnlrl & 33e] AR A g A
2L FAUE YA dFFolrh

3-52. £33y A9 F2bd

dubgdoz FA548 vlS Bradley[22]9} Wil-
kins[23]¢} virial 4] (1) 3} Clausius-Clapeyron 2] (4)
2 veld A FEAIQD Boye]E ape] g
A5 aguhs nEy ¥ Jyeet FAAE 1Y
T 9ok

P=a exp (ci+c atc3 a®+-) (
o714 P+ H¥gtoln ax FAsko)ch
Atz AFH dgelA (1)4] Kiselev[24, 25]9]

virial2] 2 2 & 4 glch
p=k1'a+ k2’22+k3133+ ...... (2)

3714 ¢, ¢, K, ke ate virdal Are]e] S-2419)
AQREe AFH dqellM p=k'aF VFHEE k'=
Henry A}l sigddich =3 o, oot #3189 k', k'
e (DAF @AM oG53 22 FA7 49T
ch.

a=Ink,=—Ink,, ka=c; exp ¢ 3

a8ez dyaded ks F3 Y49 ke 9

Bt Zet H29H MSE 19914 103

18
(b)
) 16}
&
(=]
£ u}
S
<
&
12¢
10}
(a)
021
i~
017
0 40 80 120 160
Time (hr)
Si0,/Al,04

Fig. 9. Initial equilibrium constants of adsorption: (a), and
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ples treated by HF.
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