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Fig.1 The influence of different metal ions on

the d spacing of PAN carbon fibers

(KA, A B B A v (R AT AR Y 2 A 88 7 J2 46
P A B R R EE AR S8 d o /D o

FEI] — AR E T, I Na 2 F kT 4k,
H d ooy LB TN 428 B T IR EFAE Y d oo /)N, BT
AEEHT Na BB S FRMAESRTELSS C
4 SR A R A T A O A T RR AT Mk i 2 R R
SR ) A 55 RS R A AR 2R B

FEBAR I BRAGIR BT, BN Fe 85 F MR EF 4t
e d oy o [F)— $RAh PR B8 A S 0 4 5 7 AR 2T
HER d g <, ST IR E] 1500 °C BF, BI0 Fe 85 1%
YR dog HE A WS IN 4 8 2 T BB A 4E 1 d oo
Ao ML EIRIG W REY Fe 78I B X [H] AR
F I, Fe WM M 1535 °C  RIESCHk[ 3], B i1k
AT SR AL VA A7 P AT S A e R AR 1 Ol
T, B LB 24 0 RS AR TR AT 4, R RER I
A B A BE 7 4 B T 55 3] Fe (4% o5 Bt i
I, £F 2 v T8 AR W s A TR Fe, DA 88 S 44T
TR BHEAE AT BRI AE R L 18 oot/
2.2 Fe BFXT PAN EfR £ 4 b 1 2 57 0 22 Ml

Bl 2 20N Fe B F 1A [ B Ak Ak 3R PAN
R AW e, NEH a] LI i, 1200, 1300 C
TR, 2 4k W7 1A 25 A AH 22 8 K, RS RN 5T
ZERECEE T 1500 C AP A Bk 27 4 , K 7 18 4544
RF RANAS— 4575 BAEAE , S5 RS o
2.3 £EBETFX PAN BT HEZERNZIE

FIFR BEALIN 52 T B £F 4E AR 25 B, W36 1.
KRBT A A B T b F 4, AR B S s i)
X 55 B AT A A e R AL B AR P Ak 2R AR RN 25
AR A 5. PAN LRk £ 2 1) 25 44 v] 3T UL 1R
S BT £ Al v B L) (L2 A SR B AL 41
B AR ZR o BE PR P B A B, A R
AR KT JZRIBE o, D/ 1N , TR BB TE G544 1) Bk 2T 4
(L2 A SR AL AR R TG 2k Y, 50k
ST YL AR B RN 5 (H AR 2 2 v [R I AR TR — B B
SEPBRAL , IR T R B, AL 4 K Bl R e e AR 4
KETE A RS L A PR B K, S P 45
B, PR BT R X A B 25 FAKE FR 5 1 T
ST R ol A5 2T A 1 R 5 R A 0 v PR B R
JEBF /N

I 428 Na B F 5, 25 4 1) (% B e Ie] —
TN AR 4 8 B T MRk 41 R R % B AIG, IR B &
P4 P I T R, R 2 AU e RS R S
Na B J5 , B AR J2 8] B Ul /)N (o {4 2 13 45 384 o i e



- 42 - JER TR A2 (A AR B2 R0

2009 4

o
S4700 20.0kV 12.1m

(a) 1200 C

(b) 1300 °C

(¢) 1500 °C

B2 Fe X PAN Jfic 2T 4 Wt I T 55 1 5%
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Table 1 The influence of metal ions on the density of PAN-
based carbon fibers after heat treatment at different
temperatures

T/C p/grem ?

CF CFu. CFre
1200 1.7900 1.7899 1.7846
1300 1.7908 1.7854 1.7842
1500 1.7478 1.7394 1.7496
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Fig.3 The influence of metal ions on the relative

tensile strength of PAN-based carbon fibers
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Fig.4 The influence of metal ions on the relative
modulus of PAN-based carbon fibers
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Influences of metal ions on the microstructure and mechanical
properties of PAN-based carbon fibers

LI ChangQing YUAN Shan LIU Hui TONG YuanJian XU LiangHua

(Institute of Carbon Fiber and Composite, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: PAN precursors were immersed in aqueous solutions of sodium or iron([ll ) ions, and subsequently sta-
bilized and carbonized at different temperatures (1200,1300, 1500 C) to afford PAN carbon fibers. The influ-
ence of the metal ions on the microstructure and mechanical properties of the resulting PAN carbon fibers has
been studied by XRD, density measurements, SEM and mechanical testing. The results showed that at 1500
C, addition of metal ions resulted in decreased interlayer spacing and tensile strength, and an increased modulus
of the carbon fibers. After adding iron(lll ) ions, the cross section of the carbon fibers had a coarse surface and
loose structure. Metal ions accelerated the structural transformation from the turbostratic microstructure of PAN
carbon fibers to a graphitic structure. The formation of the graphitic structure is responsible for the increased
modulus of the PAN carbon fibers, whilst the observed decrease in tensile strength can be attributed to flaws in-
duced by the presence of the metal ions.

Key words: PAN-based carbon fiber; sodium ion; iron([ll ) ion; catalytic graphitization; interlayer spacing



