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Ahstract - The surface of polyimide membrane was modified by plasma treatment using Ar and NHs,
and the permeability and selectivity for the mixture gas (CO»/N2=20/80 vol24) were measured. The per-
meation experiments were performed by a variable volume method at 30T and total pressure of 5 atm.
The effect of the plasma conditions such as  treatment time, power input, gas flow rate and pressure in
the reactor on the transport properties of modified membranes was investigated. The surface of the
plasma treated membrane was anzlvzed by means of FUIR-ATR, ESCA and AFM. The dependences of
the wettability and the ctching on plasma treatment fime were investigated by use of the contact angle
and the weight loss measurement. Measurements of gas permeability characteristic were performed using
both dry and wet membranes. The effects of experimental conditions such as temperature on the meni-

brane performance were studied.
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Fig. 1. The schematic diagram of plasma treat-

ment system.

Table 1. Typical experimental conditions of
plasma treatment
Gas Power Time |Flow rate| Pressure
(99.99993)| (W) (min) | {mi/min) | {mbar)
Ar 10, 20
2~10 30 0.1
NHy 30, 50
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Table 4. AFM Measurements

RMS Particle No. of

Treatment . L
Roughness  Height (rains
Gas )
{nm) (nm) per gm
Untreated 9.9526 18.5687 405
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Table 5. Comparison of ideal separation factor with actual scparation factor in Ar. NH; plasma treated

Pl membranes

Condition Ar plasma NHs plasma
Time 0 W il 0 W il
(min Dry Wet Dry Wet
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’ a 279 256 423 39 425 5.3
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! a 3.80 4.26 6.44 392 417 597
. 4 346 3.09 535 3.11 528 563
’ a 423 373 6.76 a7 8.67 7.12
Y 322 3.02 476 384 593 8.03
i a 390 364 596 4.73 7.54 10.35
4 321 3.10 437 7.15 495 830
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Nomenclature

Diffusion flux through membranc
[em® (STPV/em® s]
{ Thickness of membrancl # mi

Mean permeability [om’ (STPlem/em” s em Hel

~l

P;  Low pressurc{upstream) [atm]
P;  High pressure(downstream) [atm]
X Mole fraction at upstream feed side

v Mole fraction at downstream (permeation) side

Actual separation factor for CO: relative to

7 Ny defined as PPz

Idcal separation factor for CO: relative to N
“ defined as Pro/Peos
p Stage cut defined by the ratio of the volumetnc

flow ratc of permeation to the sum of the
volurmetric flow rate of permeation and rejection

Barrer = 10 [en® (STP) em/em” s cmbg]
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