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Abstract : In order to separate oxygen from air, the effects of feed gas flow rate and rinse gas flow rate on the
product purity and flow were examined using 2 bed PSA with 4 step cycle. The addition of product
pressurization step increased the product purity and flow rate. The addition of pressure equalization increased the
product flow rate. The test product was manufactured and the purity and flow rate of product oxygen was
examined. The results were compared with the commercial medical oxygen generator of 5 .¢/min and 90%
OXygen purity.
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Figure 1. PSA air separation unit for basic experiments: (a)
schematic diagram and (b) picture of the system.



Skarstrom cycle

Bed 1 PZ D BD PU

Bed 2 BD PU PZ D
Product pressurization process

Bed 1 PZ FD BD PU PP

Bed 2 BD PU PP PZ FD

Pressure equalization process
Bed 1 PZ FD PE BD PU PE
Bed 2 BD PU PE PZ FD PE

PZ: Pressurization, FD: Feed, BD: Blowdown, PU: Purge
PP: Product pressurization, PE: Pressure equalization

Figure 2. Time schedule and sequence of PSA process.
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Figure 3. A trial product of the oxygen generator: (a)
schematic diagram and (b) picture of the system.
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Figure 4. Effect of feed rate on O, purity and product rate.

=9 fEE AuRgith 3 ARIEARE 7Hg9A 50
Z, FADA 20%, 2HDAA 50%, AFDA 20x0]ch A
A3} Figure 4o Jepfith

TEFZO 14 {/min?d B A4 57t 95%E
Z7Vg A, BFFreo] 22 (/minQl ALl 038 &
=7t 82%% FAAHRJTE ol AAE EUE AvEd ¥
FH% 9.5 0/minF 22 /min Alo]el] AkxS] ST} Hujz}
S 3] SAske 2L ¢ 5 Yok FFRE] 9.5 /mindd
ZAgolle obd7A F&Age] 443 AFAHA Pty B 5
o™, 22 ¢/min?l FfollE FHgo] olv] sats o 7
9 Aot Algete|Eel o o] FAHA] Eatu AP E
gl o] MEHEE A 571 ol Aot m}
A A 2 Aol 387141 §%& 28AY FF9A
ARre 2R FAge] $33) AEA g dojof &
Holot.

BB Axe) g3 FAIA Go) NS 2o

£ A% ugth olHE Aol WAHE olfE TIIA
90l FHE5E FAY 272 WEHE Fol Z7)e7] o
otk

3.2, ME7IN R g

2% 49A FANA ATIA &l PSA FH 9 5l
A 9 2R fde) FFVIAY fFE 14 0/
min® 2 uPA7| I, BYEHANN FHEFOE FYUHE
71H9 55& vHPWEE 2Hs}] A4 £ FFS
AT T} o] AFeA AL TG Al EAIRME At
Al 50z, FahdA 20%, 2AGA 50%, AATA 20%0]t.
A AT Figure 59 LeRASITH

ARZNIA Y f#ol FrkstH A £EE FUMAT
FE AT AF 7149 o] Sl wet Atk &
Bt F7hske AL nEE) At ez Bd Age
ol FUdoz Q3 AddAedA gatd das o 272
MEA7IIL b SRR e 27t DAFH AhE AT

100 350

L 300
90 | ?
§
= 3
g L 250 §
- 8
g 80 1 g
-
~ L 200 ©
(o] B
2
70 - o

- 150

60 . . . . 100

20 25 3.0 35 4.0 45

Purge rate {mi/min)

Figure 5. Effect of purge rate on O, purity and product rate.
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Figure 6. Effect of product pressurization step on O purity
and product rate.
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Figure 7. Effect of product equalization step on O purity
and product rate.
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Figure 8. Effect of product rate on O, purity and product
rate with zeolite 5A.
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Figure 9. Effect of product rate on O, purity and product
rate with zeolite 13X.
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