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Adsorption of nitrogen on the aluminium exiracied zeolites
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Dept, of Chem. Eng., Hanyang Univ., Seoul, Korea

Abstracts

The adsorption isotherms of nitrogen on the aluminium-extracted zeolites containing different aluminium cont.
ents in series were obtained at the temperature of liquid nitrogen and analysed by utilizing Langmuir’s and Dub.
inin-Astakhov’s equation.

These give rise to the conclusion that there are two types of adsorption site, and cffective micropore volume
of aluminium-extracted zeolites have a maximum value at about 35 aluminium atoms per unit cell but real
volumes of the solids increase linearly with decreasing aluminium atom until the corruption of zeolite crystal

sturcture is reached.

The properties of thermal resistance for some aluminium-extracted zeolites were compared to one ansther.
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Table 1 Chemical compositions of zeolites, moisture

contents and crystalinities by X-ray diffraction.
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Fig. 1-a Adsorption isotherms of nitrogen at the temper-

ature of liquid nitrogen on the zeolites: HY-0
(curve 1), HY-35(curve 2) and HY-17, 4(curve
3) which were pretreated at 550°C.
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Fig. 1-b Adsorption isotherms of nitrogen at the temper-
ature of liquid nitrogen on the zeolites HY-0

- (eurve 1), HY-35(curve 2), HY-17. J(curve 3)

and NaY (curve 4) which ware pretreated at
410°C.
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Fig. 2 Appoarent saturated adsorption quantities of nitro-
gen obtained from low pressure region of the
plots of Langmuir equation on the aluminium extr-
acted zeolites. '
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Fig. 3 Adsorption equilibrium constants of nitrogen which
were obtained from the Langmuir equation at low
pressere region on the aluminium extracted zeclites
pretreated ot 410°C (@) and 550°C (O).
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Fig. 4 Plots of Dubinin-Astakhov equation for n=2 and
n=3 on the zeolites NaY (A, A), HY-17.5(0,

@)
ol gulEEA AAETE wHAUA AT
olu] BFUNA WY S o FHEE Juldrh

28 5% 29 1—a ¥ 1—b A &RBR] ERE
el AL 20 p/pe=1 FA AAZGE 4L &
#Fe] BERAFES ¥AY & AEd BEHE
BS AAes unit cell 3 Gu]FLAFE T R3S
B A8 RAolch BEMHERS 550°C o4 A= dzie]
410°C 9 Axch Aok z8y 2 Fole LelEEA
7t AR FE FopArt, oL ¥ 24 EBOTH
o) Bgdt mEH 2 29 69 Dubinin-Astakhov £
Aoz 7% MARESS agde drle e
o] Zhao] Wil Ae)emAte] Jldwl WEE L WE
HIEHY 20 gasts 3% 2ok 23 59 4

w3 W e AW Wt widolch  upebA
05|Wes cmi/g
041
2
03L !
02 1 L L . a
20 40 Al/u.c.

Fig. 5 Micropore volumes obtained from the intercepts
taken at P/P,=1 by extrapolation of the linear
parts of isotherms of the zeolites pretreated at
A410°C(2) and 550°C(1)
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Fig. 6 Effective micropore volumes obtained from the
Dubinin-Astakhov equation on the aluminium extra-
cted zeolites pretreated at 410°C(@) and 550°C
(@),
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Fig. 7 Characteristic energies of nitrogen adsorption on
the aluminium extracted zeclites pretreated at

410°C(@) and 550°C(O).
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Fig. 8 Adsorption quantities of nitrogen for the tempera-
ture variation of pretreatement on the zeolites
HY-0(curve 1), HY-44.5(curve 2) and HY-35
(curve 3)
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