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Effect of LiCl on the structure of electrospun polyacrylonitrile nanofibers

QIN Xiaohong , YANG Enlong, WANG Shanyuan
( Gollege of Textile, Donghua University , Shanghai 201620, China)

Abstract Electrospinning is a relatively simple method to produce nanofibers from polymers and polymer
solutions or melt. If the solution is insulating completely , or the applied voltage is not high enough so that
electrostatic force cannot overcome the surface tension, no fiber can be produced by electrospinning . However,
if some salt is added in the solution, the problem can be overcome . The diameter of nanofibers electrospun
with polyacrylonitrile( PAN) solutions with different mass percentage of LiCl ranges from large to small : 4 %
LiCl > 3 %LiCl > 2 %LiCl >1 %LiCl. Characterization of the microstructure of the electrospun fibers was
performed by X ray diffraction and infrared spectrum . The added salts are beneficial for electrospinning and
won t change the structure of PAN nanofibers .
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Fig.1  Experimental set-up device
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Tab.1 Conductance of solutions with different
content of LiCl
La /% /(pStcm!)
0 21
1 1 981
2 2112
3 2571
4 2793
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Fig.2 SEM images of nanofibers electrospun by solutions with

different content of LiCl .(a)10 %PAN DMF +1 %LiCl solution ;
(b)10 %PAN DMF + 2 %LiCl solution;(c)10 %PAN DMF +
3 %LiCl solution ;( d)10 %PAN DMF + 4 %LiCl solution

Tab.2 Mean diameters of nanofibers electrospun by
solutiors with different content of LiCl

LiCl | % /nm

0

1 555

2 580

3 740

4 880
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Fig.3 X ray diffraction patterns
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Tab.3 Peaks of all the six samples
1 2 3
24(°) d/ nm 24(°) d/nm 24(°) d/nm
a 16 .859 52.546 27.579 32.317 38.637 23 .284
b 17.061 51 .929 27 .586 32.308 38.987 23.083
c 16 .857 52.551 27 .560 32.338 39.210 22 .957
d 16.941 52.293 27.521 32.383 38.955 23 .101
e 17.120 51.750 27.600 32.293 39.670 22 .701
f 16 .880 52.484 26.858 33.167 39.876 22 .589
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Tab .4 Crystallinity of samples
/ % | %
a 37 .26 d 22 .89
36 .02 e 27 .76
c 25.11 f 33 .14
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Fig .4 Infrared spectrum of PAN samples
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