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PDSC(pressurized differential scanning calorimeter)E o}&3le] & Tt E-DMF(N,N-dimethylformamide)
EFES T olzdRJEY FTHA(wet-PAN)S] 1A 5-E 24182, wet-PAN £-5419 HE ZH 0
g3t AR HEAE Azsle ddsgs 2 25 b HArewas 2Asnk Bl 23 wet-PANS] -4
2 AT B gupe] 2713l wel A2 o R gaste] 25 wt% ol A dHsisch w& B(25
wt% 7]5)9] dF-E DMFZ tfAlslel-S ASeoe §30) Zastadrh 33 wet-PAN9 £§3 %+ power-law
AEe F3lglom EA e = power-law *(n)7} 0.16(190C )~0.18(170C )1d] H]dtd E(95)~DMF((5) &3
Al AE 024(175C)~0.25(165C )2 FHEo AdedstAFoe] dejzov, 559 FA4sxE i F7}
shoich.

Abstract—The melting behavior and melt viscosity of wet-PAN, containing water or water-DMF mixture, were
investigated using a PDSC (pressurized differential scanning calorimeter) and a capillary type viscometer, respe-
ctively. Melting temperature (T,,) and melt viscosity of wet-PAN were decreased with increasing water content
up to about 25 wt%, beyond which, however, both T, and viscosity remained almost constant. Melt viscosity
of wet-PAN was well fitted to a power-law model with power law index(n) ranging 0.16(190C )~0.18(170C)
for water, and 0.24(175 )~0.25(165C ) for water(95)~DMF(5) system.
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1. M =2 ErAA A F2E Fska 9lon, 44 =

@3l7] A 150C Aol A WA =2 180T ~

PAN(polyacrylonitrile, acrylonitrile &2 85 wt% 380°C 2] W9)ol|A] YEZS)Y A 531433} NH;,

o]Zh& FAe] 7t EHZEY A4St AR HCN £9] 7AE R A7le Faukgo] odoju}
z}+-8(dipole-dipole interaction)©. & <Qlsle] Z A o] Sg7Fo] Erbssle 1-7].
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2.1. M=

£ AFol A48 A 8= )T NA §43%
AfA| =4 PAN2 g GPC(gel permeation chroma-
tography)ell 913t S8 2R BAF 2271
Zt7} 148,000 ¥ 1.70]) %, IR(infra-red) 4ol <&
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7 mole% % th.
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2.3. HE=EH
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Table 1. Percentage of diluents added to the experimental formulations

Condition Diluent Experiment
Run # mole ratio wt% of mole of
of H,O/DMF diluent* diluents™*
1 100/0 10 0.556 PDSC
2 100/0 15 0.833 PDSC, viscosity
3 100/0 20 1111 PDSC, viscosity
4 100/0 25 1.388 PDSC, viscosity
5 100/0 30 1.667 PDSC, viscosity
6 100/0 40 2.222 PDSC
7 97.5/2.5 26.8 1.388 PDSC, viscosity
8 95/ 5 28.7 1.388 PDSC, viscosity
9 90/10 323 1.388 PDSC, viscosity

*weight % of diluent in total weight (Wet-PAN)
**mole of diluents added to 100 g of Wet-PAN
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Fig. 1. Apparatus for measuring viscosity of wet-
PAN melt; 1. N, pressurizing unit, 2. thermo-
couple, 3. pressure gauge, 4. capillary, 5. cyli-
nder, 6. silicone oil bath, 7. capillary support,
8. cap, 9. heating element, 10. stirrer, 11. tef-

lon plate.
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Fig. 2. Pressurized DSC thermograms for a wet-PAN
(run #2): heating rate=10T /min.; isother-
mal (190C )=5min.; cooling rate=5%C /min.
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Fig. 3. Melting and crystallization temperatures for

wet-PANs (run #1, 2, 3, 4, 5, 6) as a function
of water content.
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Fig. 4. Heat of fusion of wet-PANs (run #1, 2, 3,
4, 5, 6) as a function of water content.
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Fig. 5. Melting and crystallization temperatures of
wet-PANs (run #4, 7, 8, 9) as a function of
DMF mole%.
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Fig. 6. Total pressure drop vs. flow rate for a wet-
PAN melt (run #2) at 180TC.
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Fig. 7. Total pressure drop vs. flow rate for a wet-

PAN melt (run #8) at 170C.
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Fig. 9. Total pressure drop vs. L/D ratio for a wet-
PAN melt (run #8) at 170C.
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Fig. 10. Total pressure loss vs. apparent shear rate
for a wet-PAN melt (run #4, 8).
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Fig. 11. Viscosity curve of wet-PAN melts (run #2,
3, 4, 5) in various water content at 180C.
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Fig. 12. Viscosity curve of wet-PAN melts (run #4,
7, 8) in various DMF mole% at 170T .
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Fig. 13. Viscosity curve of wet-PAN melt (run #4)
at various temperatures.
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Fig. 14. Viscosity curve of wet-PAN melt (run #8)
at various temperatures.
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