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Fig. 1 Schematic diagram of plasma Fig. 2 Schematic diagram of experimental
polymerization equipment apparatus of membrane distillation
1. RF plasma generator; 2. electrodes; 3. base 1. membrane; 2. pump; 3. container of
membrane 4. reactor; S. monomer inlet; 6. NaCl solution; 4. container of distillates
needle valve; 7. monomer; 8. vacuum gauge; . 5. beaker; 6, heating system; 7. cooling
9, valve; 10. liquid N, trap; 11, rotary pump ' system

VE A 2 M 28 AT B B K24 500mm, N2 45mm, HLRAIH 13.56 MHz; HLARBEE X
200mm; JEEE THREAAD, RENERS, AEREXNZE, BEKES 12Pa,
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Fig. 4 SEM pictures of the original and modified CN membranes

a, original membrane b. modified membrane
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Fig. 5 SEM pictures of the surfaces of CN modified membranes prepared at different
discharge powers, duration of deposition 5 minutes

a, 60 W b, 150 W ¢, 200 W
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Fig. 6 Effect of discharge power on the Fig. 7 Effect of discharge power on the

N/C ratio of the surfaces of modified F/C and O/C ratio of the surfaces of the

membranes prepared at the deposition CN modified membranes at the deposition
time of 5 minutes time of 5 minutes
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Tab. 1 Membrane distillation performance of CN modified membranes prepared at

different discharge powers during of deposition 5 minutes*

Discharge power (W) 60 100 150 175 200
Contact angle**(°) 13 101 100 120 120

Flux (Kg/m?-h) 32.0 - — 12.0 31.5
Rejection (%) 92.1 0 0 89.6 92.0

* Measuring condition: T, = 70°C, T, = 25°C,
** Mcasured after 4 months
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Fig. 8 SEM pictures of the surfaces of the CN modified membranes at different
deposition times/while discharge power is 60 watts

a. 10min b, 30min c. 90min
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Fig. 9 MD performance of the CN modified

membranes prepared with different depositi-

on times at the discharge power of 60 watts
(T,: 70Cs T.: 25C)
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Fig. 10 Effect of work time on MD performa-

nce of the CN modified membrane (modifying

condition: 60 W, 15 min.; measuring condition:
T,=58C, T,=24C)
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Fig. 11 Relationship between MD flux and vapor pressure difference for CN

modified membranes (@: 10 min @ 30 min O 90 min)
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PREPARATION OF HYDROPHOBIC MICROPOROUS
COMPOSITE MEMBRANES FOR MEMBRANE DISTIL-
LATION BY PLASMA POLYMERIZATION*

KONG Ying, LIN Xiao, WU Yonglie, CHEN Jie, XU Jiping
(Changchun Instisure of Applied Chemisiry, Academia Sinica, Changchun, Post code: 130022)

ABSTRACT

In this paper, the hydrophobic celllose nitrate microporous composite membranes have
been obtained by modification of hydrophilic cellulose nitrate microporous membranes by the
use of plasma polymerization 'of octafluorocyclobutane. The obtained hydrophobic microporous
composite membranes have been used in membrane distillation (MD) process. The effect of pre-
paration condition of the membranes on their structure and performance has been investigated
by SEM, X-ray microscopical analysis and XPS.

Key words Surface modification, Plasma polymerization, Membrane distillation, Cel-
lulose nitrate
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