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Molecular Sieve-5A% &2 g %243} Pressure Swing Adsorption(PSA) A4 H,ot COg
285 (H,/CO=75/25 vol. %)% Felske A48A A5 F3sldct, PSA 54 cycle 7[23al 5

bR R (T, %ok I B2, L R, IV, 529k, V. slol)z 74slel g7le) Fados
4491 Saa A5 08 4+ Us s, —a—%}o,}ei (300~500KPa), &#% &= (20~40C)¢] 3}

whA o] W shel] EHBF el aahE mabsielrt, ol AgozfE % T Hyw IR,
l CO+= [VEkAoll4f odofct,

Abstract—An experimental study was performed for the bulk separation of a binary mixture (Ha/CO = 75/25 vol.
%) in a Pressure Swing Adsorption (PSA) process packed with molecular sieve-5A. The PSA process cycle comprised
five steps; I pressurization, 11 adsorption, 11l cocurrent depressurization, IV countercurrent depressurization, V purge.
The cycle was designed to recover two products from the binary mixture feed using a single column. The separation ef-
fects for the variation of adsorption pressure (300-500 KPa), bed temperature (20-40°C) and operations on each steps
were investigated. From the results, high purity Hy from step II, and CO-rich gas from steps IV were obtained.

1. A = n- paraffmva— 3]4-3}+= Union Carbide®l Isosiv &

(5, 6], £WE 34:[7, 8], HA7k~e] #A=[9, 10]

Pressure Swing Adsorption (PSA) 532 % 7|H e He] 5l Aol de] o]8so] ghoh,
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1. Hy cylinder 8. Pressure sensor
2. CO/H, mixture cylinder 9. Temperature indicator
3. On-off valve 10. Constant temperature
4. Micro metering valve bath
5. Flow meter 11. Pressure gauge
6. Needle valve 12. Vacuum pump
7. Check valve 13. Adsorption bed
s-1, s-2, s-3, s-4: Solenoid 14. Dryer
valves

Fig. 1. Schematic diagram of PSA apparatus.
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step I step 11 step I
H, Hy(CO)
(H2/CO) (H2/CO) cocurrent
pressurization adsorption depressurization
step IV step V
p H, P
L— CO(Hy) L— COHY
countercurrent purge
depressurization

Fig. 2. Steps in single-column PSA process.
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Fig. 3. Adsorption isotherms of H; and CO on

molecular sieve-5A (Davison 522-08-08-
237).
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Fig. 4. Adsorption amount vs. pressure and tem-
perature on molecular sieve-5A.
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Fig. 5. CO effluent concentration curve in a H,
purging cycle.
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Fig. 6. Effects of adsorption pressure on mole-
cular sieve-5A in a steady state PSA cycle
(feed flowrate; 1.21/min, purge flow rate;
0.6 //min).
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Fig. 7. Temperature histograms in a steady state
PSA cycle (feed flow rate; e: 1.6 //min,
0 : 1.2 l/min).
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e €8 §HER Sl o

Al iRkl A FE CO2| 24l Fotstelzt 4
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Table 1ol & 27elA lsr|Ael felake =
Sha[ ] 742k TIRHA (F2h) o) A17e szl Aaks

Table 1. Effects of feed rate(A,B) and adsorption
time(C,D) on outlet CO concentration in
a steady state PSA cycle.

Srep 11 111 v \'
Min

R—u—n\ 1 3] 1 3 1 3 13
A 0.2 0.1:02 0.2 8.3 52.0 ‘46.0 31.2

(%)

B 7.3 80 19.3 135 |16.5 56.0 {51.2 355
C 13 1.3 ]13 1.8 '10.2 40.3 |34.0 28.2
D 15 15 | 1.5 3.0 \ 12.0 485 [45.0 35.2

A: 500 KPa, 30°C, 3 min, 1.2 //min.
B: 500 KPa, 30°C, 3 min, 1.6 //min.
C: 400 KPa, 20°C, 3 min, 1.2 {/min.
D: 400 KPa, 20°C, 4 min, 1.2 //min.
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Fig. 8. End pressure effects of cocurrent step in a

steady state PSA cycle (step I1I end press.;
=50 KPa, 2=200 KPa).

HWAHAK KONGHAK Vol. 26, No. 4, August 1988



350 A5 ol A - 2

9 " oo m 1 v v
~ 50! 500 KPa ! i {
RS R B b N
< 3011 i P N
ol B ! ;/ 1
e 20t ; q :
310} Nl
oo

2 4 6 8 10 12 14

Time, (min)

Fig. 9. End pressure effects of countercurrent
step in a steady state PSA cycle (step IV
end press.; © =100 KPa, ~=20 KPa).
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