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Fig. 1 The 2D-WAXD patterns of at-PAN fibers acquired by synchrotron measurements at different temperatures
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Fig. 2 The WAXD diffraction profiles at equatorial direction for at-

PAN fibers at different heat treatment temperatures
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Fig. 4 DSC curve of at-PAN fiber in nitrogen atmosphere
Heating rate is 10 K/min, Gas flow is 50 mL/min.
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The change of ¢ (a) and d-spacing (b) with the heat treatment temperature of at-PAN fibers
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Fig. 5 FTIR spectra of at-PAN fibers with

different heat treatment temperatures



8 I F A AL L TCHL T TR T £ 2 R4k 0 PR AR AT S 1 TR] 25 R 5 O Y 1087

em ™' A A Wi U 32 B R CH S AT A S I 2 95 9% 3
[y, (CH) ] LA K CH, 3 M 9 9E F i #2 42 4k 3h
[y(CH,) JIE[mIVE F 45 5 5 1 1230 em ™' A2b 1 1%
W2y CH, JEH W 4 8h [y, (CH,) ] B~
A2 . Minagawa ') 26 ) ] (8 BL - 21 40 33 0 =2 %
B, N [R) A5 B BE A RE S, H 2 A0 3 R R 1250
em ™ 1230 em T &b W oA U G 06 A R ORS TR Y 2
SFAE 3 F AL, 1230 em ™ Ab 0 i 06 5 K
F 1250 em ™', L2z, W 1250 em ™ Ab R i 0 B R
F 1230 em 'L AHT AT A 42 RS 4 T BE 3R E
DL 3, BRSSOk = )R]y A0 vh oy - R L
ST A R G L BIE AR AT AT DA FE 2 AN I Y A
XiF o B RAE 3, BRI KG G2 RS- 1T B U7 R G 0 A X
Fo ). S T 8T U O % i R AR A 2F A v 2 B
Oy FEEF G A AR SCRE L C = 1,50/ 1105000 2 Fil
O3 FHE R G AR X LGB, B O £ Y N R 4 T RE 4
AR H R . C H 5 R E M CRWME 6 fF
AR Al P PR, PR GO B TR T AR Ak B
SR BY B FE 110 C H B4R 25,110 °C [ 2%
Rl TN O N S o N I A v 2
110 CHy F 2L P8 5 R AFAET 110 CJ5 &
BLL 3, WRIEA R AFAE.

20 40 60 80 100 120 140 160 180
Temperature (°C)

Fig. 6  The change of C with the increasing of heat

treatment temperature
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Fig. 7 Schematic illustration of structural changes in crystalline region of at-PAN fibers during heat

treatment: (a) planar zigzag conformation and (b) 3/1 helix conformation
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Phase Transition Behavior of the at-Poly ( acrylonitrile) during

Heat Treatment Based on the in situ Synchrotron Measurements

Meng-fan Wang, Na Jiao, Shi-zhou Su, Xu Han, Liang-hua Xu, Wei-yu Cao"

( State Key Laboratory of Organic-Inorganic Composites, The Key Laboratory of Education Minisiry on Carbon Fiber and Functional Polymer,

Beijing University of Chemical Technology, Beijing 100029 )

Abstract The phase transition behavior of crystalline region in at-PAN fiber during heat treatment was
investigated based on the temperature-dependence measurements of in situ synchrotron wide-angle X-ray
diffraction ( WAXD ), DSC and FTIR. According to the results of WAXD, the position of diffraction arc for
(110) planes was shifted to low ¢ value with the increasing of temperature. However, there was an obviously
mutation at 110 °C during this shifting. At this temperature , the linear expansion rate of crystalline region
increased from 4. 15 x 10 " nm/K (a,) to 1.13 x 10 "nm/K (a,), and the DSC curve also emerged an
exothermal peak around 110 °C ,which results from the phase transition of crystalline region. From the FTIR
measurements , the relative intensity of 1230 ¢m ~'and 1250 ¢m ™' bands, which stands for the 3/1 helix and
planar zigzag conformation respectively, was also changed during heat treatment. Through the relationship
between C =1,,5,/1,,;, and heat treatment temperature ,there was also a dramatical change at 110 “C ,where C
was decreased obviously. It implies that the molecular chains in ai-PAN fiber were more likely to take the
planar zigzag conformation below 110 °C and transferred to 3/1 helix conformation above 110 °C. So it can be
concluded that the phase transition of the at-PAN fiber at 110 °C was originated from the transformation of
planar zigzag to 3/1 helix in chain conformation.

Keywords at-Poly (acrylonitrile) fiber, Phase transition behavior, In situ synchrotron WAXD, FTIR
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