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ABSTRACT

The adsorption characteristics of nitrogen and oxygen on acid-treated and cation-exchanged
Korean natural zeolite(mordenite type) was investigated. Pore volume of natural zeolite inc-
reased, whereas adsorption amount of nitrogen decreased with the treatment of acid. When
metal ion of natural zeolite was exchanged with Mg?*, Ca2*, Sr2*, and Ba?', the adsorpti-
on amount of nitrogen increased with increasing cation size. Although a similar tendency
was observed in alkali metal ion exchange, i.e., the Na'-exchanged natural zeolite adsorbed

more nitrogen than the Li‘-exchanged, the K'-exchanged resulted in decrezse of nitrogen
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adsorption due to large decrease in pore volume. With a separation factor of 8 9 and adsorp

tion amount of 7.4m!/g nitrogen(at Pw. = 610 torr),

the Na -exchanged natural zeolite

brought a godd result as an adsorbent to be used in separation of nitrogen and oxygen.
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Fig. 1. X-ray diffraction patterns of acid-treated
and cation-exchanged zeolite
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Fig. 2. Comparison of adsorption isotherms for
nitrogen (opzn) and oxygen(filled) on na-
tural zzolite and those on zeolite CaA: A
A: CaA at 10°C, O, @: natural zeolite at
10°C, 1, W: natural zeolite at 20°C.
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Fig. 3. Adsorption isotherms at 10°C for nitrogen

(open) and oxygen(filled) on acid-treated
natural zeolites: O, @: nontreated, ¥V, V¥:
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Table 1. Pore Volumes of Acid-Treated and Cation-Exchanged Natural Zeolites

Acid-treated

cation-exchanged

Non-
Treatment treated T -
IN 2N Caz?* Baz?t Lit Na* K*
Pore volume(x10’ml/g) 4.3 9.1 7.7 3.6 6.5 4.5 3.2 1.9
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Table 2. Separation Factors and Adsorption Amounts of Nitrogen for
Cation-exchanged Natural Zeolites

Exchanged cation

None CaA Li* Na*

K* Mg* Ca2t Sr2+ Baz+

Separation factor(S) 6.8 11.8 7.6 7.1 6.9 7.1 7.2 7.1
Adsorption amount of 5.1 7.0 5.0 4.5 4.5 5.0 6.0 7.4
Nitrogen*(m!/g)

* Py2=610 torr
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