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Abstract: Intercalated kaolin was prepared with two dimethyl sulfoxide (DMSQ) as precursor, polyac-
rylonitrile(PAN) /K-DMSO nanocomposites was prepared by in situ polymerization with PAN and in-
tercalated kaolin, and the fiber membranes of PAN/K-DMSO composite were prepared through elec-
trostatic spinning technology. The microstructure and thermal properties of intercalation composites
PAN/K-DMSO were studied by using XRD, FTIR, TEM and TGA. The micro-morphology and ten-
sile strength of fiber membranes were characterized by SEM, POM and tensile testing machine. The
results show that PAN/K-DMSO containing hydroxyl group peak which belong to the kaolin. The
dyo1 layer spacing value of kaolinite increases with PAN into interlayer, and part of kaolinite is peeled
and forms lamellar structure with thickness of 2~5nm dispersed in a polymer matrix. The heat resist-
ance of PAN/K-DMSO composite is increased with the addition of K-DMSO. The diameter of PAN fiber
membranes decreases and the tensile strength increases with the increase of K-DMSO. When the mass ratio of
the PAN and K-DMSO is 8 : 1,the tensile strength is increased by 0. 92,1. 73MPa and 1. 96MPa in un-
treated, cold pressing and heat treatment conditions, respectively, when compared with PAN.
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Fig. 1 FT-IR spectra of K-DMSO, PAN and
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KB 2 J& @& A, K-DMSO fl PAN/K-DMSO
O DEASYH X L. N2 TUEE. &
WAy (HIZR DY doo WY 20 {H HBLAE 12, 394°, —H 3%
AR 2 08 A (TR 2) 19 doo W1 20 {8 H B FE
7.837°, M 4l Bragg H R WA, B AW do [H N
0.713nm, — W 3 W7 AR 46 )2 & 8 A W don N
1. 127nm, FbJF S 08 A /2 EFE3S K T 0. 414nm, AR %
WZ G doo W38 BE 1Y A X 28 4k, 3130 0T 45 o KA 2
RANTL 3% BN IE 52 @ A E &9 (£

DTE 17, 0°Ab B T RNIENE oo b 1T 19 R AE AT 5 0
AR R B WA 2 EE R B dooy &b T4 S 0 BN
KR L 2 B 28 0o A I D07 3R A I A J2 N ) - R T
HED FRF TS AR 28— 58T &
WA 7 1) 2 ) B L 2 0 g 0 A 3K 30 4 R B 2 4

1-Kaolin
2-K-DMSO
3-PAN/K-DMSQO

5 10 15 20 25 30 35
201°)
B2 IR RE S ) XRD [

Fig. 2 X-ray diffraction spectra of different samples
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Fig. 3 TEM images of the sample (a)PAN/K-DMSO (9 ¢ 1) ; (b) magnification of fig. 3(a)
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Fig. 5 Optical microscope photographs of fiber membranes
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Fig. 6 SEM images of different fiber membranes (a)PAN;(b)PAN/K-DMSO(9 : 1)
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Fig. 7 Tensile stress-strain curves of PAN membranes
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Table 1 Tensile strength of electrospun membranes

of different samples

PAN : K-DMSO Thermal treatment/ Cold treatment/ Untreated/

(mass ratio) MPa MPa MPa
8§:1 2.17 1.91 1.09
9:1 1.43 1.28 0. 62
10: 1 1.34 0.53 0.32
PAN 0.21 0.18 0.17
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