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Abstract: Effect of thermal treatment in nitrogen or air on properties of polyacrylonitrile
fibers of homopolymer as well as copolymer has been examined by means of TMA and
DSC. The fibers thermally treated under load always showed an initial shrinkage and then
an elongation followed by a late shrinkage. The copolymer fiber, however, showed only
about 3% of the initial shrinkage while the homopolymer showed about 10%. An increase
of the load applied on the fibers and the treatment temperature shortened the initial
shrinkage as well as the late shrinkage. The copolymer fiber shrinked only about 5%
unber a load of 96.6mg/denier while about 25% under a load of 31.7mg/denier. The

homopolymer fiber showed no late shrinkage

if treated in nitrogen but 22% of the

shrinkage if treated in air, while the coplymer had little effect by the atmospheric gas on
the degree of the late shrinkage. The density changed to over 1.5g/cm? from 1.19g/cm3 if
the fibers were treated for three hours at 260°C. The reaction in the fibers progressed
fastest when the density of the fibers was in the range of 1.3g/cm? and 1.4g/cm3, It was
noticed that the length of the fibers was fixed early while the diameter was shrinking.
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PAN-H PAN-C
trade name Dralon-T Courtelle
manufacturer Bayer (Germany} | Courtaulds (Eng. )
composition homopolymer copolymer with

methylacrylate &
itaconic acid
cross — section dog—bone type | circular type
density 1.17(g/em®) 1.19(g/en?)

No. of filaments | 384 400
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Fig. 1. Effect of reaction temperature on dimen-
sional change of PAN~H during stabili-
zation in air under a load of 60mg/denier

a:260C b:240T c:220C.
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Fig. 3. DSC thermograms of PAN-H and PA

N ~C in air(heating rate=10TC /min).

Polymer(Korea) Vol. 9, No. 6, December 1985



El £ A8 PAN Precursor 8| 224

T59 Azl 3o AETE 3m} PAN-H
v PAN-Co| A 25 2+& A

Wi ek, 53 PAN-Cdl A= 2
o] glon =gk AalAal -’F%%E
mg/deniero| ™ 5 %ol 2 £9 4 2t} PAN
—He| Aol A, 2L 5ol A 2755 F
o] dAlgoel A2 4o r Fopzkel: AL 7
Asby] Aol 4o

-

Shrinkage (%)

0 20 40 60 80 100 120 140
Time (minl. )

Fig. 4. Effect of applied load on dimensional
change of PAN—H during stabilization at
240T in air.
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Fig. 5. Effect of applied load on dimensional
change of PAN —C during stabilization at
240C in air.

a : 31. 7mg/denier b . 70.0mg/denier
¢ : 96. 6mg/denier
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Fig. 6. Effect of atmospheric gases on dimen-
sional change of PAN —H during stabili-
zation at 240TC.

a.in air b . in nitrogen
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Fig. 7. Effect of atmospheric gases on dimensio-
nal change of PAN—C during stabiliza-
tion at 240C.

a . in air b ! in nitrogen
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Fig. 8. Relationship between density and treat -
ment time during stabilization of PAN —

H in air.
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