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<Model 1: Constant diffusivity assumption>
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<Model 2: Darken model + L-F isotherm>
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<M0del 3: Structural diffusion model + L-F isotherm>
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Experimental

2 AE0 018 PSA AEEX= WH 22cm, 20| 100 cm Q! & E2Z 020N UA2H, 2
Otehet 0l & Wl &= HatE L0tE I RISt pressure transducer & &XIotH SE =2 &4
o HIIE JISoIUCH, E Ua 2% HIE 2I| ol €2 feed TLRZFEH 10cm, 50cm,
80cm 2! X &0 RTD (Resistance Temperature Detector) type 2| thermocouple & & XISt0! temperature
profile 2 JISoIUH LW & data 2F PC 242 interface & Sot0 HEEZRUCH B2F =, &
LHel &= & electronic BPR S O|Z0t0 &G |FANLEE GHA2H feed #E2 MFC 0l 25K
ZZOIRULCE 55LPM 2 E=R W Satm 2| S0 CHoKH &2 (29742 K) Z2AH0A 282 3 A
O M2 CI2 process 2| Z S Hl WAL

S22 BEEel 3329 MMES2 JIEE &A% 0l220] 95:5 HIE2 ZE U= 2
HE EE JIAE AZ20IU2H, HIAE MHUAN=E =MAZ S ZSAHA 222 RS
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S YotE AlZIE SSFG)| ot 28 L) 22 YHoZ =AAZ HSHE MEHUAM AES
ANEGIACEH 2+ step 1M 2l SE electric solenoid valve 2| JNHIM 2lHM HAHEACH &2 &
3= portable oxygen detector (Teledyne)2 ALE0tH =&AL

Descriptions of the PSA processes
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AZ QUCH DL, 2 SHE HMedctde 2F SSLEO| cocurrent R FIIHQ HAZS 0l
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EE22 HHECZ Aol L&, 8 €0l PR OlA BD1 JHX FEHE SO U2 €2 idle
time St HE HAEOFCH 3CH Lt processes II 2 1II Ol = BD1 2 BHE=0| H3E82 &, BD2 2
BHZ 20| product 2 AMEE AL Processes II 2 I = HE HI=StLE process I = BDI1 It BD2 AO|
Ol idle time Ol, process IIl = BD2 Ol &0 idle time Ol &=XHct= 20| Xt0|0I0 Ol= idle time O] & H|
SHUAM 0™ d&s B0l=Al L0t2I| & 0lCH.
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Result and Discussion
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S Ardt 8 HAHE Jts40l e Allse A& 2 = AT
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98%2| 112l processes II 2 NI M= 99%0142 =&E 20|10 ASS & = RUCL 0l= BDI1 Ol
M product & L= process 12 R0 LS HHEE2S L2222 2ol 2l E2LF JI&9 Ar
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oI5t SIHe 20| SEEMHLEE M2 JIESH Gluekauf @ LDF model 2CH &

2] 4= process [ 2] 20U 22 SURZ2H 10cm, 50cm, 80cm 20U M2l cycle 2| SIHHl T
g 2% HaE LEtW OEO0IOh =%0l HIotH ZAAEHN TEote AlZte =/AXEH FAl
10cycle Ol R & B3SO =2 & 4K HEZ non-isothermal/non-adiabatic simulation 1}
isothermal simulation 2| &2 1 =& MHZEXIOL & 03-04%&E & X0IJH B0 Ol ek &t
ALY FR0= RAE = 2= U2 AMZELCH

Table 1. Experimental and predicted cyclic performances among three different PSA processes.

Run No. Cyclic performances Experimental Model 1 Model 2 Model 3
Run 1. Purity [%] 98.01 96.068 97.390 97.357
Recovery [%] 66.85 44.464 65.48 59.393

Run 2. Purity [%] 99.24 98.515 99.369 99.185
Recovery [%] 56.63 61.827 53.675 55.644

Run 3. Purity [%] 99.87 98.847 99.801 99.706
Recovery [%] 56.896 54.050 52.427 52.053
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Figure 1. (a) Isotherms of three pure gases  Figure 2. The oxygen concentration of
on CMS and (b) diffusional time constants ~ blowdown step at 2.5atm adsorption pressure.
of O,, Ar, and N, at 303K
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Figure 3. Cyclic variation of O, purity of

three different PSA processes at Satm and

5.5LSTP/min.
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Figure 4. Temperature profiles of several

axial positions at 5Satm and 5.5LSTP/min.
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