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£ 9F: Acrylonitrile copolymer(PAN)/N, N-dimethylformamide(DMF) & o4 37}z poly-
urea(PU)E A3 F@ste] PAN/PU blendE A3t} o] & blend 59 T,o1d49 2EolA
PAN mjEE 2o HR4HAFTE F¥Hoz st 88 AEFS PUE 4,4-diphen-
ylmethane diisocyanate(MDI) ¢} ethylene diamine(EDA) 22 o] Z0jx PU(MDI-EDA), 2,4-
toluene diisocyanate(TDI)$} EDA & o] 2¢|2 PU(TDI-EDA) z8)1 MDI$} diethyl triami-
ne(DETA)S.Z o] 7oA 7tuvZ2E 2te PU(MDI-DETA)o|t. ¥reo] &8 % blend §o&
PU7} 2418 @A 9] two-phase 48] E WEhASIH. PU domain & =717} 4 nm ¢ Q2
1 Ao g SEM Axle 2 RE #Elslyon], 53] PU(TDI-EDA)Q] % 4zl M2 A8=
lE Al TR YERGTH 3 blend 89 0) AT PU o] Z/184-E 2ddsle) 34
EAFE Bgow, PU(TDI-EDAY RS 2 a3} Zidh. 3 A8 PU 2 3% PU o] &
7V& 5 PANS T 7t &2t F7lstion, 53 284 ddels Aged ol F718tder
15wt% PU(TDI-EDA)A9 A= PAN o wjs)] ok 2.59) Ar5sldet. w3 ol2]dt &89 748
F37} fiber M 22 VhERETE
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Abstract : Blends of fiber forming acrylonitrile copolymers(PAN) with polyurea(PU) were
prepared by polymerizing a second component(PU) in the PAN/N, N-dimethyl formamide
(DMF) solution. Solution blends were opaque paste due to the insolubility of PU in DMF.
These blends were characterized in terms of shear viscosity, morphology, dynamic mechani-
cal properties, and tensile properties of reinforced fibers. SEM micrographs showed that the
size of PU domain was of the order of tens nm indicating intensive intermixing. Solution vis-
cosity showed a yield behavior at low shear rate, especially for blends containing PU(TDI-
EDA). Rheovibron measurements of the blends of PU(MDI-EDA) and PU(TDI-EDA) indi-
cated that the Tg of PAN increased marginally, however, the plateau modulus significantly
increased with increasing PU content in the PU(TDI-EDA) blend.
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Fig. 1. Diagram of the spinning apparatus.
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Fig. 2. SEM micrographs of the fractured surface
of PAN/PU(85/15) blends : (a) PU(MDI-EDA),
(b) PU(TDI-EDA) (¢) PUMDI-DETA).
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Fig. 3. Viscosity vs. shear rate for the solutions of
PAN/PU(TDI-EDA) blends at various compositic-
ns(307C).
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Fig. 4. Viscosity vs. shear rate for the solutions of
PAN/PU(MDI-EDA) blends at various composi-
tions (30°C).
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Fig. 5. Low shear(0.1 1/s) viscosity vs. PU content
for the PAN/PU blerds at 30°C.
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Fig. 6. Storage modulus and tan & of PAN, PAN/
PU(MDI-EDA)(90/10) blends prepared by simple
blending and in situ polymerization.
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Fig. 8. Storage modulus and tan 8 of PAN/PU
(TDI-EDA) blends as a function of temperature at
various compositions.

Polymer(Korea) Vol. 18, No. 4, July 1994



Polyurea7} 3l Polyacrylonitrile A% 2 £4

10”

m PU(MDI-DETA)
3 ) s s 0 wth
. 10 -‘“““‘“““’4;: 5 wi%
10 wt3

15 wi% 410

Tun &

Storage wmodulus(dyne/cm®), x10"
s
»
T
aths
f l
>
°

50 100 150 200 250
Temperature('C)

Fig. 9. Storage modulus and tan & of PAN/PU
(MDI-DETA) blends as a function of temperature
at various compositions.

10t

Polyurea .
o TDI-EDA 410
ﬁ- o MDI-EDA
? % = MDI-DETA
10" | "‘-‘;_ = nonge

10

Tan &

10

Storage nmodulus(dyne/cm?*}

80 100 150 200

Temperature( ‘C)

Fig. 10. Storage modulus and tan & of 10wt% PU
reinforced acrylic fibers.
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