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Preparation of super hydrophilic and super oleophobic conductive carbon membrane
and its oil-water separation performance
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Abstract: To solve the problems of low flux and poor continuous operation stability during the treatment of oily wastewater
by membrane separation process, a nanofiber conductive carbon membrane with super hydrophilic and super
oleophobic underwater is prepared using the process of electrospinning pre—oxidation carbonization, and its oil—
water separation performance is studied. The results show that when the conductive carbon membrane is used as
cathode to filter n—hexane, soybean oil and dichloromethane emulsions at the voltage of =50 V/cm, the membrane
flux is significantly increased by 57.6%, 94.3% and 53.4%, respectively, compared with that without electricity.
Moreover, the decline of membrane flux is significantly inhibited. After 10—cycle filtration, the attenuation of
membrane specific flux decreases by 9.2%, 26% and 16%, respectively, compared with that without power—on.
In addition, although the separation efficiency of the three oil-water emulsions by conductive carbon membrane
is only slightly improved compared with that without power—on, its stability of oil—water separation efficiency is
significantly enhanced. After 10 consecutive cycles of filtration, the oil-water separation efficiency of conductive
carbon membrane is always maintained at approximately 99%. Therefore, the water production efficiency and
operation stability of conductive membrane filtration process are significantly higher than those of conventional
membrane filtration process.
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Fig.1 Schematic diagram of experimental device



14

AT, A5 ORI T LB A ) 8 B HRR 2 B PR RE

-3 -

S A R T o B I K LAY 5 A
FERERCE , T B0 A 2 , Ot A 3B A 24 mmo i
Tt A TR e A BRI BEARG , TR kAT SR SO,
LR TS L, I AR 2k S TR B AR AT i
HECTth, PN AR RS AR IFTRE A 1 em, BRI R 2 7 7K A8
S A LA A s L TR ) Ak R I AR AR e B IS A i
ImANE Y, B AR LR AU A =
KA DA B L R PN IR AR X R R R
R o S ) R NIRRT v P BR R 1 30 eme
Z A IS SR , AU 100 mL SA— AN I,
A D8 SR INAS AU U S F ] 2588 7 0P 2 mine
PRI 7K 7 B Ak B o M L T e 3B
EwipiliboR

n="C-C 1 100% (1)
Co

_ v

I= Y (2)

. ;

J 7 (3)

K A TR K LR B 2 B RCR (%) 5 Co N
FES S D R i K LI IR & i (mg/L) 5 € M B BE 7=k
A i (mg/L) 5 A S LRI /K B (1/(m2+h) )5
VORI o R (m?) A R R A Rt kT
FU(m?) 5 Ar R WA S 3 B BT FRHIR] Cho) 5 7 7 A i HE 2
a5 Jo MIEA R AR 2 (L/(m?h) ).
1.5 SHhAE

K JLBG-126 BYZT AR AN R 7K H ik 5 1
K H Porolux 1000 =& 40 i FLAR S A<k v 45 2 R AE 5
HLIRALAR 0 5 K] DSA30S B4 [ B4 fih £ I+ %
T 5 B ) 7K ik £ K 7K b2 fnh £ 5 SR ) Hitachi
S4800 AU¥A 37 & SHAH B S U R A B IR 50 5 R
H Dimension Icon %4 J5i - Jf7 g f 55 I 2 6% 3 1y ML s
JE 5 FILFH 7590 TSR EE BT AN A2 1E O b K i
G BE 3 Fhyh/KZLIR Y Zeta LA ;2R H UTM2102
AU F 7 RETR G0 AL 22 5 He B S A i e 5 P b7 4
FER

2 HR5H®

21 SBEmENERMERE
SRR B RS EANER 1 Pis, R P
SN 2 s o ASSCHI A B ) S H AR 14 7K 2 i
FATEAIR A TR 0.15 s PIERAE A 0°, /KR 42 fk A1
1 s WA 155.34°,30 s JG AR PREFFE 150.8°, R BT
K GEBBUHARAE , W RHZ S B AR R B A S R
PR RE AU AT UBRGR B . Al e A K EF 2458 &

TEEIA I FLAREER o Rl 2 T F e I R AT d 25
(R TR JEE | U RO S MR JEE (R ) RN E 7 AR A
BE(R,) 35535 461 nm H1 570 nm. Bl % RS B2 14
T, R 3 1 AR o B 22 K 3 S A R R K
R

®1 SRERBREIESH

Tab.1 Main parameters of conductive carbon membrane
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Fig.2 Morphology of conductive carbon membrane
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Fig.6 Oil-water separation efficiency of conductive carbon membrane during multi—cycle continuous operation
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Fig.7 Membrane flux of oil-water separation with conductive carbon membrane during multi—cycle continuous operation
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