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2.4
2 48.69 wt% .
M, PAN 3 um ey
M, M, NH;
0, 31.26 wi%.
Table 2  Effect of processing on mass changes of electrospun PAN coaxial fibers
Mass of electrospun PAN coaxial Mass of oxidationstabilized PAN Mass of carbon Weight loss in oxidation stage Ultimate carbon yield
fibers M, g coaxial fibers M, g fibers M5 g My - M, IM; wt% M3/ My wt%
21.52 11.04 6.72 48.69 31.26
3 Z,>0.7r,,
1 PAN 3
/ V!
Voul
48.69 W% . NH,
2 Z, 3 pm 1 pm
31.26 wt% .
Fow 172
REFERENCES
1 Zhu Qunyu .Study on the Preparation and Properties of Polyacrylonitrile-Base Activated Hollow Carbon Fibers
. Doctoral Dissertation of Donghua University 2005
2 Li Zuojiang He Fu Wang Maozhang . Carbon 1996 1 13~16
3 Zhang Chunxue Yuan Xiaoyan Wu Lili . Acta Polymerica Sinica 2006 2 294 ~297
4 Zhang Lu Wu Hui Shi Yiping . Acta Polymerica Sinica 2005 4 549 ~554
5 Jin Yu Nie Jun Zhou Yingshan . Acta Polymerica Sinica 2008 5 410~415
6 LiD Xia Y.Nano Lett 2004 4 5 933 ~938
7  Zussman E Yarin A L. Adv Materl 2005 18 348 ~353
8  Zhang Wangx . Synthesis and Structural Characterization of High Molecular Weight Polyacrylonitrile-Based Precursors for Carbon Fibers

. Doctoral Dissertation of ShanDong University
2003
9  Remik SN Yarin A L. Phys Fluids 2006 18 6 1~13
10 He Chuanglong Huang Zhengming . Acta Materiae Compositae Sinica 2005226 1~8



1 PAN 65

FABRICATION OF PAN-BASED HOLLOW CARBON FIBERS BY
COAXIAL ELECTROSPINNING AND TWO POST-TREATMENTS

SUN Liangkui CHENG Haifeng CHU Zengyong ZHOU Yongjiang
Key Lab of Advanced Ceramic Fibers & Composites  National University of Defence Technology —Changsha 410073

Abstract  Core/shell polyacrylonitrile PAN fibers with an outer diameter of 3 pm were prepared by coaxial
electrospinning using silicon oil as the core and PAN solution as the shell. After oxidation-stabilized and high-
temperature pyrolyzed some hollow carbon fibers with an outer diameter of 1 pm can be obtained. Morphologies and
structural changes of the fibers were characterized by scaning electron microscopy SEM and Fourier-transform
infrared FTIR spectroscopy respectively. Effects of coaxial spinneret and feeding rate ratio of the inner and the
outer liquids V,,/V,, were studied on the formation of the coaxial fibers. Results showed that the net length of the
core nozzle over the shell nozzle Z, affected the formation of the core-shell jets greatly when Z, was about half of
the shell nozzle radius r,, a coaxial jet could be obtained on the tip of the coaxial spinneret but if Z increased
larger than 0.7r,, the shell fluid was splitted into multiple jets. In addition feeding rate ratio also had a great
influence . Coaxial fibers could be obtained when V, /V i/

mn out n

=1 whereas either porous fibers were obtained when V,

i/ Ve =2

m out

Vo =0.5 or a single PAN solution jet and silicon oil droplets were obtained when V

Keywords Hollow carbon fiber Coaxial electrospinning Micro/nanotubes





