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Abstract : Blends of polyacrylonitrile(PAN) with different types of ionic and nonionic polyurethane
(PU) were prepared in N, N'-dimethylformamide. Blends of PU anionomer and nonionomer showed
large phase separation with spherical domains. On the contrary, PU cationomer blends showed a ho-
mogeneous morphology. In PU cationomer blends, the tan § peak, examined by a rheovibron, of PU
and PAN moved toward lower and higher temperatures respectively. In addition, the tensile strength
of PU cationomer blend increased by about 2.5 times at 70/30(PAN/PUCa by wt), which was thought
to be due to the ion pair interactions between PU cations and PAN anions.

A g ZHska wigEde] Holut FdH g de o8

I ek, 2ely £ PANe g A Z29 oad HR

PANS 7zZHoz TR nitrile7]E 7t9] = segment?] FEAJo] &3t A4 FA0l
whated o} 217} dipole-dipole interaction .2 18} vmog ojfexel E4L 7|dsy] oYk

o ¥A7E BtE dAdd 7x2E HAA HER ol BEAFE s3] A3 W AT o Fo]

Z2|H Al167 A6z 1992 11¥ 715



24A - ol - A

A gith, AHE3ZQ d2A4= comonomerE ARE-3
FEHA A 9% E T, gold uEAE
blending® %3t} side-by-side, sheath-core @ mat-
rix-fibril# ¢] morphology #Zol oj& Wy /-1
o] glew, polyureaZ blending3dte] PAN2] hot-
wet S48 S P47 4= ok T2f} iono-
merq LEAE o] 83lo] PAN /2L Al=8 A7
= A9 gle 4Ath

Segmented PUE polyol soft segment®} diisocy-
anate ¥ HGZAZ FAH+ hard segment?] 24+
T2E 7= 7ol BEo|n, soft-hard segment?)
AR Ed g 5/ 48 Jehin doh
olgi gt F-2] HF-L soft segmento] FF2} F ol
whe} sl W g, 2

B Age olzddfe 7IAEAEE 2 d349
Askglo] ©AE Fostn, EFAHR Azl gloiA
A5y 24 F5&¢ AMs7] 93 PU iono-
merE PAN3} blendingslg o, AfEA9 7%
Ae AE37) 98 morphology, HEAEH A
NAERE E33Ach

4 3

A8 % Sample A =

B A3 AHE3E PANS $UAE(F) AIFLe
A 8~10wt % 2] methyl acrylate®} v]3Fe} sodium
methallyl sulfonate7} £3% terpolymerc}s, &
HoEAE(M,)2 148, 000011t

Polyurethane(PU) ionomere 2¢HA| ¥r-g-0 2 v}
23} o] Az ek > 1® WA Isophoron diisocy-
anate(IPDI) ¢} £u)(DMF), 2&]3 $8& AAF
polytetramethylene adipate glycol(PTAd, =&
2000)& 500 m] ¥F2-§ flaskol] 231 80T A 4417k
W2 A)H NCOZY prepolymers #Astgch th
S, HERAE 23F AVl FY XA 1047
HoAgureg P F 250 FAWAA PUE 3+
3ot

HAARA = F7X 24 anionomer 2 noniono-

716

mer Aol dimethylol propionic acid(DMPA)Z
AR89 cationomer FAJo= N-methyldietha-
nol amine(MDEA) & A}&-&}¢ich.

AAA A5 PUE 2}t triethyl amined} benzyl
chlorideE A}&, 50T, DMF £ 4 1A)7F ¢ &
A A ol 233t

Blending 2 Test

YA o] PANS W4 DMFof 591 & PU &9
A7}ste 4X)7F B2t wyh, mixingshed ThFgH
9] blend §-4-g ARGt ths, o 84S
& 9ol castingdta] 70T A 4A|3F Bt ARAF]
3, thA] 60T AFAZR7]NA 4841 DAFA|HA Al
HE HEA

Blend £989] A %= Brookfield AT A& o] &,
25Ce A Z743t15L, Morphology& A1 H-& A4
& &ojA HgA|A FAER]H(SEM) S o] 838l
#As

=2 ¥+A]-& Rheovibron(Toyo Baldwin DDV-II)
& AMgsle] 11Hz, —100T~180T ¥ 9jolA &3
st ot

7|AERE ASTM D 412 type C AR A=,
Tensilong AHR-3ted H oA FA31 2, cros-
shead speed+ 50 mm/minZ 3}t

Moox o

oR

=
o

T

Az g 2@

Morphology

PU7} 94448 o|F+ 7 blend sl H e} SEM
AR & Fig." 1, PANo] 94491 Z$-8 Fig. 20
ztzt Jebfgich. 2@o)4 PU anionomer ¥ no-
nionomer blendol M EAbA}o] A £ ume] F
Fxtz Z=Asked vshA, PU  cationomer
blendol| A= #¢] #U% morphologyE JERHI
k. PU7F E-4K(Fig. 2)91 Z$ole gaA] PU
A2 HES doy EXE B F JoH, o
PU7} PAN<) u]sjA] A softdle] oA o= A
zo] Avhdy s dozlg HodFn Qi

£ blendd|A domain Z7|E= fule] FF %

Polymer (Korea) Vol. 16, No. 6, November 1992



Polyacrylonitrile® Polyurethane Ionomer % Nonionomer Blend

Fig. 1. SEM photographs for PAN blends with PU ionomer and nonionomer at 30/70(by wt) : a) PAN/PUAn,
b) PAN/PUNo, ¢) PAN/PUCa.

Ssn s

b) PAN/PUNo, ¢) PAN/PUCa.
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Fig. 2. SEM photographs for PAN blends with PU ionomer and nonionomer at 70/30(by wt) : a) PAN/PUAn,
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Fig. 3. Viscosity of PAN solution blends with PU io-
nomer and nonionomer in DMF(15 wt%) at 25TC.
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Fig. 4. Loss tangents of PAN/PUAn blends.
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Fig. 5. Loss tangents of PAN/PUNo blends.
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Fig. 6. Loss tangents of PAN/PUCa blends.
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Polyacrylonitrile#} Polyurethane Ionomer @ Nonionomer Blend
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Fig. 7. Initial modulus of PAN blends with PU iono-
mer and nonionomer as a function of weight percent

of PU.
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Fig. 8. Tensile strength of PAN blends with PU iono-
mer and nonionomer as a function of weight percent
of PU.
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Fig. 9. Elongation at break of PAN blends with PU io-
nomer and nonionomer as a function of weight per-
cent of PU.
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