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Some parameters for copolymerization of AN and 1A

ANY/IA feed Mz L 5]

Polyraer (W/W) (Mol fraction) (Mol fraction) Nitro( % ) my /M (X 100)  Conver{%) M,
PAN 1000 ¢) 0 26.46" - 70.5 51000
P(AN-ro-IA}) 982 0.008 ¢.199 25.16 248.75 99.1 67100
P(AN-co-1A) 95/5 0.0621 0.403 23.95 191.90 98.9 52000
P{AN-c0-1A) 90/10 0.043 0.823 21.65 i91.40 98.2 44500
P(AN-o-1A}) 853/15 0.067 0.900 21.26 134.33 87.6 41600
P(AN-co-1A) 8020 0.092 1.127 20.14 122.50 80.5 41200

Theoreitical value 26.39
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Fig. 1 IR spectra of {a} PAN,(b) P{AN-co-1A)
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Fig. 2 Contents of IA as a function of ratio of
intensities of =—CO to —CN
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Fig. 3 " CNMR spectra of (a) polyacrylonitrile
{PAN) and (b) acrylonitrile-itaconic acid copolymer P
( AN-co-1A ) recorded in DMSO-d; at 60°C

Table 2 Percentage tacticity of PAN and P{AN-c-1A)

. m; Isotacticity of
Serial P
No oYM (Mol fraction)  PAN'(%)

1
2
3
4
5
6
7

PAN
P(AN-co-1A}
P(AN-co-1A)
P(AN-w-1A)
P(AN-c0-1A)
P(AN-co-1A)
P(AN-co-1A)

0
¢.0074
¢.0137
(.0182
(¢.0203
0.0237
0.0403

30.57
27.79
30.65
32.60
32.50
29.10
27.00

* Determined by C-NMR spectra
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Table 3 Parameters obtained from DSC exotherms of PAN homopolymer and P{ AN-co-1A) copolymer

Polymer Atmosphere T(T) TH(T) T(T) T.(T) AH(]/g)
PAN Nitrogen 282 304 22 294 435
Air 251 424 173 329 3681
P{AN-c0-1A} Nitrogen 272 309 37 290 187
Air 208 423 215 325 2976
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EFFECT OF ITACONIC ACID ON THE STRUCTURE
AND PROPERTIES OF PAN PRECURSOR

ZHANG Wangxi
( College of Materials, Shandong University of Technology, Jinan 250061}

Abstract Free-radical solution copolymerization of itaconic acid (IA) and acrylonitrile (AN) was carried
out in DMSQ at 60C using azodiisobutyronitrile (AIBN) as initiator. The resulting polymerization solution
was spun to form PAN precursors of carbon fibers, which were then characterized by elemental analysis, IR,
BC NMR,DSC and so on. The effect of the itaconic acid content in copolymers on the structure and
properties of PAN precursors was investigated. The comonmer content in the copolymer was analyzed
quantitatively by IR. The adequate feed ratio of AN/IA was found to be 98/2 (W /W ). Copolymers having
about 2 mol% of comonomer appeared to have higher isotacticity as calculated from methine group signals in
the >*C-NMR spectra. Furthermore, in the case of P (AN-co-IA) copolymers, the cyclization may start at a
lower temperature and propagate at a slower rate.

Key words PAN precursor, Itaconic acid, Acrylonitrile, Structure and property, Carbon fiber



