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Fig. 1 Thermal annealing procedure of hollow
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KJE ) P84 HFMs 15 651  BRAE 420 nm A
K. KA EEF BidE (HIM, ORION NANO-
FAB, Carl Zeiss) W< I 6 F1 #4GR & i) P84 HEMs
MBS,
1.4 SEHEEaEnis

P84 HFMs 7£ 4l fk & 4t (N, . O, . CO. . CH,
A H) Fab A . A5 AR FE 5 f 22 4R v 2s £ 4
JEE 22 . 78 0. 5 MPa #1 30 °CF i 2 1 7 it
MEBBSRG&. HEMs SR 3% & )M
AR (o 3 A (D AN 15
Q

];:m:Q/nTrDZAP (@D
Qai/j :% (2)

Ao J oA s HEMs g 1 GPU=1
X107% em® (STP)/(em® « s » emHg) |5 Ap N
HEMs JERMUFNS M 19 5 ) 25 (emHg) s A hA
BT AL (em®) 5 n N RS S e 22 50 s D O has 4
YR SR 2 Cem) 5 1y v 28 F 4 50 A 30K B
(cm).
1.5 HUHEEE R
S HL T 7 681436 WL (SHIMADZU, AGX -
10KNVD) %t P84 HFMs J7 24Pk REHEAT RAE. 165
WL SR L DL 5 mm/min B8R HE T 6 TS )
“EVEREEE R 5 AN TATRE S T S8 0E AR
AR FER 30 mm. 4% [ & (E, MPa) H i ) — [
A RPR T B R AR, PP 5E B (. MPa) 1 24 fif
KR e, YOt AKX MDA
o=F/S
L—1

I

Lo

3
4



54

AP A« PR KON T s EF R R )3 88 ISR S MERE Y50 © 3 -

K F oA 2048 fir sz 19 01 (ND 5 S R e 9 5 K
AR (mm*) , L, AR AR (mm) , 4 il
T AL A BE (mm).
2 Z£RE53H1
2.1 FTIR $#F

2 ST G kb BEE R (250 °C A 300 C)
FHGE KB E] (30, 60 T 120 min) 1Y P84 HFMs
FTIR #£&. B 721.1 099.1 366.1 727 F1 1 780
cm Y R I R W e R 1) C = O 25 il g B i
C—N—CHy i 45 41 sh ks . C — N A& {48 % 3 0% Fl
C = OXFFRFA X TR A 45 41 2y 0. iy T 2 HY i e
FEARERRE v R R IV e A e B 5 L0 i B 1 LU
a/b SO B A B HE ) & w78 k. W3R 1 AT LR
L 7E 250 ‘CRYIR KR sa/b 1 UABTE— & Y [
N AL AN . (B AE 300 “CiB KIRBET va/b Y
LA AT 52 IS AU/ N i 3. it 2 KR ] A 3 o
a/b [ E AR D8 /N, 3¢ B 6 IV ji 24 7T RE & A= 5 Wi
S402°7 S Ve B i kB ALK, T 300 C AR 1Y
PR KGR AR A T ) S B K o3 i i B 5 R
B ERELE R FEALR AR AR P e 1
A R ARk

1727
vs,c=0 1*
1366 1099 721
1780 ven YC-N-C Bc=0
—_ Vas,C=0 I \ \
5 b \
3 ‘
< | p84-300(120) \ *’\JW‘M
X [P84-300(60) 1\ Y| WA
0600~ MY \ W
R P84-30030) o RSNV NN ]
=X [P8a-250(120)
P84-250(60)
P84-250(30)

2 500 2 000 1500 1 000 500
W fem!

B2 JRIR AR R PGR Kl FE i P84 HFMs FTIR 5% &
Fig. 2 The FTIR spectra of the pristine and
thermally annealed P84 HFMs
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Fig. 3 The X-ray diffraction patterns of the
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The effect of thermal annealing on the structure and
performance of hollow fiber gas separation membranes

MU Qingdi'*, SHENG Lujie*, LIU Yuanfa', REN Jizhong®*
(1. School of Textile and Material Engineering, Dalian Polytechnic University, Dalian 116034, China;
2. National Laboratory for Clean Energy, Dalian Institute of Chemical Physics,
Chinese Academy of Sciences, Dalian 116023, China)

Abstract: In the field of gas membrane separation, hollow fiber membranes (HFMs) are widely used due
to their high specific surface area and high filling ratio. In this paper, BTDA-TDI/MDI (P84) co-polyimide
hollow fiber membranes were prepared by dry-wet spinning technology. The P84 HFMs were thermally
annealed at 250 °C and 300 °C, which were below the temperature of P84 T,(332.6 °C), to investigate the
effect of thermal annealing procedure on the structure and gas separation performance of the HFMs.
Compared with the pristine P84 HFMs, the gas separation properties of the thermally annealed P84 HFMs
at 250 C had negligible change, but their tensile strength and the elongation at break decreased
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PEI/SA/Cu ternary system modified positively charged nanofiltration
membrane and its desalting performance

MA Xiaohua , LIANG Xiaokang , XU Zhenliang

(Membrane Science and Engineering R&.D Lab, School of Chemical Engineering, East China
University of Science and Technology, Shanghai 200237, China)

Abstract; In this paper, sodium alginate (SA) and polyethylenimine (PEI) were blended as aqueous
solution for secondary interfacial polymerization (SIP) reaction. The strong interaction between PEI and
SA made SA embed into polyamide (PA) layer, thus improving the density of the membrane.
Subsequently, the surface positive charge was improved through the complexation of Cu?" with SA and
PEI, and the retention of polyvalent cations was improved. The effects of SA and Cu®*" concentrations on
physicochemical properties, surface morphology and separation performance of the composite membranes
were studied. The results showed that the optimal membrane preparation conditions were as follows: SA
concentration was 0. 01%, Cu’" concentration was 25 mmol/L. The corresponding PS/Cu-3 composite
membrane has enhanced hydrophilicity and density, and decreased pore size. Compared with Control-PEI
membrane, its flux is increased by 257% to (40. 0=£0. 8) L/(m’ « h), and the rejection of MgCl, is
increased from 92. 0% to 97. 1%, and it has good pressure resistance and stability.

Key words: PEI/SA/Cu ternary system modification; positively charged; nanofiltration membrane; desal-

ting performance
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significantly. When the thermal annealing temperature was close to T,(at 300 °C), the thermal annealing
P84 HFMs could maintain the tensile strength and elongation at break. In addition, their gas separation
selectivity was significantly improved, and the defects on the surface of P84 HFMs were reduced. To
further investigate the effect of the sub-T, thermal annealing process on the structure of the P84 HFMs,
they were characterized by XRD, FTIR, HIM, and so on.

Key words: gas separation; polyimide; hollow fiber membrane; thermal annealing



