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Abstract : The performance of the polysulfone hollow fiber membrane manufactured by K group
Rescarch Institute m Korea was investigated  for the separation of O'N: muxture as a function of
pressure, stage cut, and feed gas composition The ideal separation factor(O./N2) at temperature 30 C was
around 57 in the pressure ranges studied Osvgen concentration of 21 molee m feed stream was
concentrated to about 50% Although the pressure rauo between high and low pressure side showed little
effect, 1deal separation factor showed greater effect on the oxvgen ennichment However. the effect was
dechmed with ncrease m the ideal separation factor  Therefore, the optimization ol process varnable i<
necessdary - as well as development of new material with high ideal separation factor It was found that

experimental data were well correlated with the prediction of mathematical model
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Table 4 The effects of stage cut on O» concentration 1n permeate and reject stream (Ap=6 kg ,/ om”,

Temp -30 C)

Feed stream Permeate stream Reject stream
Stage cut (8) -
X0 |Flow rate [SCCM]| x o ExpCaly |[Flow rate [SCCM]| x o Exp (Cal | Flow rate [SCCM]
010 021" 7923 0497 (09D 078 0197 (0179 7143
019 021 3807 0 166 (0467 073 0166 (011 3077
034 021 2061 0 10 (0425) 069 0127 (010D 1 361
043 021 1172 0374 €0392) 064 0109 (0 070) 0832

Table 5 The cffects of stage cut on Q. concentration in permedte and reject stream (dp-9 kg ,/ om”,

Temp —300)

Feed stream Permedte sticam Reject stream
Stage cut (0) - . - A
X6 |Flow rate l\( CMI | x o Exp(Cal )|Flow rate [SCCM] | x o ExpCal) [Flow rate [SCCM)
010 021 l’()) 0520 (05IR) 120 0180 (0 180) 1080
019 021 620 0490 (0196 119 0150 (0150 307
027 021 111 0461 (0463) 111 0120 (0120 300
037 021 276 0415 (0429) 102 0084 (008D 174
040 021 232 | 02379 (0418 093 0074 (0074) - 139
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Table 6. The concentration of O» in permeate and reject stream with vanation ot feed gas composition
(dp - 6 kg, om? 0=034, Temp = 300)

Feed stream Permeate stream Rejeet stream
Xo Flow rate [SCCN] | x4, Exp (Cal) Flow rate [SCCM] Xo, Flow rate [SCCMI
0210 2051 0410 (0425) 0690 0127 1361
0403 3040 0673 (0684 1040 0281 2000
0586 | 4 440 0820 (08338) 1 450 0455 2990
0784 5700 0913 (0934) 1950 0696 3750

(Remark) Exp  experimental data, Cal calculated by modelhng (theory)
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Table 8. The caleulated O concentration in permeate by theory al various pressure ratios (p,=p . /p,,

0=034, Temp -30C)

Press ratio Calculated conc of O in permeate stream
Feed conc [ x| P16 P17 P 1/8 _h; 1/9 P-1710 P-1/11
0210 0125 0431 0436 0439 0442 0445
0403 0684 0689 2;55)3 0697 0699 0701
0586 0838 0811 “I 0813 0815 0846 0847
0784 0934 0936 T 0937 0 .‘)BU 0938 0938
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(a™) (0 031 Temp 30°C, dp 6 ke,/ em?

" Calculated conc of O: in permeate stream
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ties

Q. Q: permeamhty (STD) [em' + em/sec - em -
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h variable flow rate in permeate side

b, pressure ratio [ p /[ p4l

» dbsolute outside pressurc (low  pres
sure)

D miside diameter

oD outside diameter

D diffusion coefficient

S solubihity cocthclent

Angel, A9 41 A 2 %, 1999

ol 32|

P permeabihity

Pey Pecklet number

U Veloeity

L. module length

AP pressure ditference

b absolute nside pressurce (high pres
sure)

q, teed flow rate lemVsceel

g, reject flow rate lem 7sec]

q, permeate flow rate [cm see)

q vaniable flow rate on the high pressure
side

¢ thickness of membrane

X mcremental high pressure concentra
tion

Xo conc of faster permeating gas reject
ed trom diffusion cell

A% mcremental low pressure concentration

Yo conc of faster permeating gas at out
let

g cut or fraction permeated
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