Theories and Applications of Chem. Eng., 2009, Vol. 15, No. 2 1556

PSA 4-stepsE S 0[8sh MaMMo] d5ETL

A AR
Fojjeln Zojel setpeta

(suhss@wow.hongik.ac.kr#)

Evaluation of 4-step PSA Process for
O2 Production

Ki—Cheul Seo Sung—Sup Suh#*
Department of Chemical Engineering, Hongik University

(suhss@wow.hongik.ac.kr#)

PSA 5742 %719 #711x F4A HHdeto] dAle #4244, ¥7]2l, n—paraffin®]
2 o] ] FoloA AF&3tx o] 90|t} Cryogenic process+ 37|Z8EH 14
|

wol Q). o] HYE| PSAFE] cryogenic
processHTF AA A Aoz =&y Q[l]. IL=E 3= A4V 1TV old AS-EZEE o
T mAAEZA A, LERAYY] FFE Atn, AFELY AL, AETEY smelting, 2
Z, YdE5g Ata FAEC] Ao FUIENH FFAAE Aabstes ofe] W 5 diEFQ Aol
pressure swing adsorption(PSA)E& o] &3t At olt). 1958 Skarstromol] &3] =94 &
39} o]gl= EF A O F Gurein de Montgareuil @ Domined tE Walo] E3][2]0 2x =
o] At FAE 2Hx A, FA Y A, MR F2AS U 5 PSAC #HE W
< AF7F Aol ekt PSAF o] My o] AEs HUTE[3] SHANE FV|EHE AbAE
sk PSATES tifo] IaE Ath Aate] 28 w1 glon AFk bk A4 1
T akast 3715 Edste] AAAA F= Wo] dnbA ot Jhd oy ARFAl e Ak
7I1AY v Ak AtaE AFoRE AAtste A2 AR 49 FHOEE FTES] Jbe
Shoh, 2 AFo|A = 7] AQl 4—stepsd (Skarstrom) & AR 2] thoFst ALE Ao ulg} A A
AoldAE F&844 A AL 5 e AH v-dS st Ax-Ee AAE =2 35s7 A
AMdo R dojur] fsk 24 =18 AR5 A AYE AT

[‘

) (e]
T ANER AFAYEAE dehle

) Lo, xy(n]
R(%) = =, 20,205

o714 R 3F&olal y= BE= kol v HE2A A pot A= A

ek 71A1e] &2 3 loiA AL (productivity) ol 7 4 stE
o w9 T3 Qolth gy 7T PSAT A FVEtE dEE I AARE

ofetZete O/|EH EE H 152 M= 20095



Theories and Applications of Chem. Eng., 2009, Vol. 15, No. 2 1557

Hjgo] s A ¥ e dEolth ol A ¥ ARS AT &S FHA FA 7
kel d g 3l AR ol Ak A v T olFelth ol R ofH 2 FA G £¥YIE
ZPAE 7 3lo] ZAANIE HAS 7IdE g vk A 99 FEAY 9 99 AR

3.4 &

oA ARz s gbgo)

F7|R o7 WME= ZEk TS wcctnnon
FIAA AT FF A Aol

7
th. ol& fl&l Figure 1. of Y&t
T = PSA system©]| AFEE AT A
AFA = AA 4ol 100cm, W7
S5.1m®= A&d F e FREH
3t 789 moisture trap, 1831 3+
N2l product tank(20 ¢)F o] Fo]
A . F& A= molecular sieve
5AE, 35714+ 99.99% Airg A}

desy ainysiom

gahgch. -
I XEFS C O] AFO R
_]:; e 2E - ?)OO E]_ ] 24 = J/]— Figure 1. Schematic diagram of two-beds PSA apparatus

10 "kg/erfolste] k¥ o w  124]%h PRESSURIZATION ADSORPTION BLOWDOWN PURGE

O]% ‘IQI‘X] }‘]ﬁ 'g‘zl—ﬂ]% XH "33}% @ *Air *Air 4 Vent 4 Vent

Al A= AR F PSA A53A

o AYE FPFAL. 2L, =

AU, AAFY 5o 2AxAS

delstaA e AY daE Sl

S, 358, Aol dolAm o i o, i o,

2 wmstgich opi A E A

T AhRE AatetEA TP =

g BAES TS =29H

5 HAZ 219 VlEo® AAst

93\ T;]' Vent+ Vent + Air* Airf

BLOWDOWN PURGE PRESSURIZATION ADSORPTION
Figure 2. Sequence of steps in the 4-step cycle

4. 80 H EE
Figure 3.& 7}9AI7F 220%, &&9+d 3.5atm, €294 1.0atm, Y E=EF% 3500ml/min, 3

A% 900mi/minell Al F2AIIEES 10004 2024 =871 ¢Re 858 183 LS

A agzoln. FRAIR] S A9 A Ao FRade]l E7HA SRS Lgst

=

=
A ke Azl FRVA} FRBORN GFEHAA A £EE O HFEN AL
Ad T3 2 W FHA ALn)

N

| ZABoRH 858 A
kel Aol E o] W)

2

+ 2
S

Jon

1o O|Ed E& H157 Hz=s 20095

A
Jon



Theories and Applications of Chem. Eng., 2009, Vol. 15, No. 2

ot} AR gz T Yehtse] &
A Zko] AYA A dojA g F2EXA
I owAe s A4l YF¥or Frs) 3
A B okslElE g 7 o]l
13T 7k gl webA] 180%
SRS W M = 34 AAb
1805 XYM F2AIEC
3 Ll A P K S PN Pl = |
IS 18027 114
FS 240%4 20%
2 71t
44 eEE gExgxAd
35.1%% UetAR 3a&
H S BYS Figure 4.
olglA AXE 7t
180x°] ZAIZ oA T X
Aol FaE o,

ot 52

N

E

> ek

-

il

N
X
A
_E
oo
By
>
N
o,
=
o
(e

1
RS EL o
9
1y
%
FF
M

o o 2
o

¥

S N S Ty to ok rlu (B

T

il

5 & &E

Molecular sieve 5AE o]&3fe] F7|=
FE ArE sFA7]E 29 PSA ¥4l
st Aol ST, Mt -FF -1

- =
—A A= o] Foi%l AE4
Skarstrom cycles g3t APS 53
AsE AbAh gAks H3 0% s PSA

AN 2 =19 dFES A=
A3 FeEs TV A7 24

2AoRE JRMIAI ERARY F1,
AA g st BeFE FAPorn,

s AR

= HAaE A £EF Folv Welow
2

ox
2
o,
:‘_‘,
St
N
o
1o

HAFF] F7FHE A8 F AT o
7 Z2QUFES WA ST A
W Zzre] 2ol AeE Ak At

2

+ 2
S

Ry
Jon
Jon

1o O|Ed E& H157 Hz=s 20095

1558

60 040
| 0% g
. W E
r03 o [
— —8— Recovery o))
X 07 o produtivity 025 X
= —A— O, Purity (%) [0 =
> s
9 304 F020 o= ‘;
o = ¢ > | =
(%) = f=
I tots S | S
Y 20 E=] o
S
rot 3
10 o
L 005 o
0 ; ; ; ; ; ; 0.00 Lo
100 120 140 160 180 200
Adsorption step duration [sec]
Figure 3. Effect of adsorption step duration on recovery,
productivity, and purity
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Figure 4. Effect of pressurization step duration on
recovery, productivity, and purity
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Figure 5. Effect of purge flowrates on recovery,

productivity, and purity
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