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Zeolites for Oxygen Pressure Swing Adsorption (PSA).
Gas Adsorption Performance and Structure
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Li, Na, K, Mg, Ca or Sr ion exchanged A—, LSX—, X- and Y-type zeolites have been examined for

the oxygen pressure swing adsorption (PSA). The nitrogen adsorption capacity was found to increase

with an increase in polarizability of the metal ions and, judging from the effective nitrogen capacity

and the separation factor of nitrogen/oxygen, the lithium ion which has moderate polarizability was

found to give the best results. Among all zeolites examined, LSX proved to be most preferable ; this

would probably be due to the lithium ions at site Il jut toward the path of gases.
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Table 1 Parent zeolites investigated in this work

sample name structure type Si/Al mole ratio composition
NaA a) LTA 1. 00 NageAl%Si%Oam
NaLSX b) FAU 1.00 NageAlgaSI%0384
NaX e) FAU 1 . 23 NaseAlgasilosO(gM
NaY® FAU 1.69 NanAlnSiz:Osss

2 commercial NaA (A—4 powder ; Tosoh Corporation)

) (Na, K)LSX was synthesized by Kuhl's method® . NaLLSX was then prepared by
Na exchange.
©)commercial NaX(F-9 powder ; Tosoh Corporation)

DNaY was synthesized by Kasahara s method?’ .
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Fig. 1 Adsorption isotherms on ion—exchanged LSX at 298K.
Each exchange level of K, Na, Li, Sr, Ca, and Mg exchanged LSX is 1.00, 1.00, 0.98,
0.97, 0.97, and 0.72

(a)nitrogen capacity
{(b)oxygen capacity
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Fig. 2 Adsorption performances on ion-exchanged LSX at 298K.
Each exchange level of K, Na, Li, Sr, Ca, and Mg exchanged LSX is 1.00, 1.00, 0.98,
0.97, 0.97, and 0.72
(a)nitrogen capacity at 830torr or 250torr.
(b)effective nitrogen capacity between 830torr and 250torr.
(¢)nitrogen capacity at 830torr and oxygen capacity at 220torr.
(d)separation factor of nitrogen capacity at 830torr and oxygen capacity at 220torr.
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Fig. 3 N, capacity on (Li, Na)A at 700torr,
298K.
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Fig. 4 XRD diffraction pattern of hydrated Lil00%A and NalO0%A.

(54)




R — P

84345 (1999) 55

(a)

8-membered ring
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I

super cage

Fig. 5 Sites I, I’, 1II, and Il are possible positions of exchanged ions in FAU.

(a)Structure of Zeolite A.

(b)Structure of Zeolite FAU (LSX, X, Y).
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Fig. 6 N, capacity on (Li, Na)FAU at 700torr,
298K.
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Table 2 Positions of cations in dehydrated (Li, Na) FAU

Sample Si/Al Li/Al I I’ I m® missing (excess)  reference
LigsNas[ 96 1* 1.00 97% 4Li 30Li 27Li 63Li 31Li(excess) this study
3 Na
LigHs[86] 1.23 949% 261 32Li 22Li 5H 7)
LissHioNan[86] 1.23 75% 32Li 32Li 1Li 8)
10H, 11Na
LisNasl[92] 1.09 67% 25Li 16Li 21Li 9)
5Na 11Na 9Na 5Na
LisHNas[57] 2.37 81% 2411 21Li 7)
6H, 5Na
LigHLNa[56]  2.43 70% 32Li  7Li 8)
13Na 4 H
Nags[ 96 ] 1.00 0 27Na 28Na 42Na 1 Na(excess) this study
Nags[85] 1.25 0 INa 26Na 31Na 27Na this study

*¥[X]: AlxSiige-xOss.  ex.[86]: AlgSiiOsss. X shows the total number of cations.
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Fig. 7 Positions of cations in dehydrated (Li,
Na)FAU (hypothesis) .

Fig. 8 N adsorbed on (Li, Na)FAU at 700torr,
208K (Li/u.c. vs. Ny/u.c.).
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