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Fig. 1 The WAXD curves of UHMW-PAN based porous oxidation fibers
a) Oxidation temperatire 200°C , oxidation time 0.5 h; b) Oxidation temperature 210°C , oxidation time 0.5 h; ¢) Oxidation temperature 220C ,

oxidation time 0.5 h; d) Oxidation temperature 230°C , oxidation time 0.5 h; e) Oxidation temperature 240°C , oxidation time 0.5 h
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Table 1 Comparison of aromatization index of UHMW-PAN based porous

oxidation fiber

Oxidation temperatuse{ C ) Aromatization index( Af}

200 0.292
210 0.306
220 0.346
230 0.745
240 0.645

Oxidation time 0.5 h
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Fig. 2 The D5C curves of UHMW-PAN hased porous oxidation fibers
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a) Precursor fiber; b} Oxidation temperature 200°C, oxidation time 0.5 h: c¢) Oxidation temperature 210°C, oxidation time 0.5 h; d) Oxidation

temperature 220°C , exidation time 0.5 h; e) Oxidation temperature 230°C , oxidation time 0.5 h; f) Oxidation temperature 240°C , oxidation time 0.5 h



32

&4

?

= i 2005 4

LAt RS, B T—CN ZAC K¥ 254k, H
U7 300 CH B ILT-H K.

— A, Fik so ME o ek, B
ERESSRAFEN I EEERHD PR R
ST AR 2 L, B A A B B R B A B A A
BEMmMm TR B, Z8ULHRERE N
LR AR, & ERK A # A UHMW-PAN £ £
LPEHULT RN ELBERNKT 240C (£ 1k
BfMA] 0.5 h i)

I

1 1 ] 1 1 | 1 1 1 [l
10 15 20 25 30 35 40 45 50 S5
28 (")

A

10 15 20 25 30 35 40 45 50 55
28 (")

2.2 S {L B E 8 # N

A3 REX (1) T B8 UHWM-PAN £
hE AR AI(R2) NR2ALEL,HEH
S AR AN, R A EEWRA, XD
FHNHT BTk, HMW-PAN 94> F 45 W S b
b iy SRR R IR RS M AL LA E 2.0 h
B, AT HIXBIRAE , R SR b B TR E L
LA ALt E] R e, A7 B R R R, X E T
M B 30 5 4 2 ] A AC B BB T R 5 3R

R

l() 15 20 25 30 35 40 45 50 5q
28 (")

N

1 i 1 1 ] 1 1 ] | 1
10 15 20 25 30 35 40 45 30 55
26(7)

\ke

L1 | ] I 1
10 15 20 25 30 35 40 45

1 1
50 55

20(")

Fig. 3 The WAXD curves of UHMW-PAN based porous oxidation fibers

a) Oxidation temperature 220 , oxidation time 0.5 h; b) Oxidation temperature 220°C, oxidation time 1.0 h; ¢) Oxidation temperature 220°C,

oxidation time 1.5 h; d) Oxidation temperature 220°C , oxidation time 2.0 h; e} Oxidation temperature 220 , oxidation time 2.5 h

Table 2 Comparison of aromatization index of UHMW-PAN based porous

oxidation fiber

Oxidation time(h) Aromatization index( Af)

0.5 0.346
1.0 0.454
2.0 0.619
3.0 0.563
4.0 0.465

Oxidation temperature 220°C
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Fig. 4 The DSC curves of UHMW-PAN based porous oxidation fibers
a) Oxidation temperature 220°C , oxidation time 0.5 h; b) Oxidation temperature 220°C , oxidation time 1.0 h; ¢} Oxidation temperature 220,
oxidation time 2.0 h; d) Oxidation temperature 220°C , oxidation time 3.0 h; e) Oxidation temperature 220°C , oxidation time 4.0 h
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Fig. 5 The SEM photographs of UHMW-PAN based porous hollow oxidation fibers

a) Precursor fiber, surface; b) Precursor fiber, cross section; c) Oxidation fiber, surface; d¢) Oxidation fiber, cross section
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Table 3 Comparison of mechanical properties of UHMW-PAN based

precursor and perous axidation fiber
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1GIR BEBEAIE (RS T 240°C) VR AL AT R 848 (R 2

Fibor Strength-at- Elongation-at- Tensile tenacity F2 h) .
break(cNimu?)  broek(%)  (olfma’) A3 H AL 3 (A S I _E R B T IR 35 5 4
Precursor fiber 1084 1640 b4 R RSB B, £ T 0 B 5 42 (6] RO A0 R A MR
Gridation fber $0.3 28 22 BRI AR, CAERERFEE AT %
Oxidation temperature 220C , Oxidation time 0.5 h E‘Jﬂ‘ ﬂﬂﬁ E )
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'STUDY ON PREPARATION TECHNOLOGY OF POROUS HOLLOW
OXIDATION FIBER BASED ON ULTRAHIGH MOLECULAR
WEIGHT POLYACRYLONITRILE

SHEN Xinyuan, WANG Qingrui
( College of Material Science and Engineering , State Key Laboratory for Modification of Fiber Materials, China Textile University, Shanghai 200051)

Abstract  The preparation of a kind of porous hollow oxidation fiber based on ultrahigh molecular weight

polyacrylonitrile (UHMW-PAN) as precursor is presented . The effects of preparation technology conditions, oxidation

temperature and oxidation time,on degree of ring formation of porous.hollow oxidation fiber are studied in details . It

shows that degree of ring formation is increasing with increasing of oxidation temperature and time . Comparing with

normal molecular weight polyacrylonitrile (CMW-PAN) based solid fibers, the oxidation temperature of porous hollow
fiber based on UHMW-PAN should be low { < 240°C }, and oxidation time should be short( <2 h).
Key words Ulirahigh molecular weight, Polyacrylonitrile, Porous, Hollow oxidation fiber



