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Figure 1 Schematic diagram of the electrospinning process
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Table 1 The results of PAN polymerization

75 DMSO/H: 0 /(W/W) AR B R I 2 43 B/ (00D PAN Hi¥y 5 F i /(10 AL YO
PAN-1 90:10 1.5 9.2 51
PAN-2 80:20 1.5 16. 6 53
PAN-3 70:30 1.5 21.7 55
PAN-4 60:40 1.5 37.9 55
PAN-5 50:50 1.5 41.3 58
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Figure 2 Viscosity average molecular weight and conversion rates of PAN

(1- viscosity average molecular weights, 2- conversion rates)
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Table 2 Electrospinning solution properties

¥ 5 PAN Hi ¥ 53 74k /(10%) PR C L/ (06 HGRLEE / (°C) KB/ (ep) HLF R/ (1)
PAN-1 9.2 11.8 25.3 1928.7 39.5
PAN-2 16. 6 7.5 25.2 1930.0 42.5
PAN-3 21.7 6.2 25.9 1970. 6 48.2
PAN-4 37.9 5.2 25.8 1948.6 56. 3
PAN-5 41.3 4.7 25.8 1966. 1 58.9
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Figure 4 Electrospinning observation photos with three-dimensional high-speed camera
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Table 3 C/C" of PAN Electrospinning solution

PAN ¥ 1A% fil e Ji2 PAN 25 22 i ok J&

s bl (ml /e ¢ =1/ Drlte/ml) C* (wt¥h) Clwt %) ce
PAN-1 164. 6 0.0061 0. 65 11.8 18.2
PAN-2 257.8 0.0039 0.41 7.5 18.3
PAN-3 316. 1 0.0032 0. 34 6.2 18.2
PAN-4 482.9 0.0021 0.22 5.2 23.6
PAN-5 515.4 0.0019 0. 20 4.7 23.5

()7 35°C f¥) DMF il 52 (35°C i} ¥y DMF % i % 0. 94g/mL) .
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Figure 6 SEM of UFFM
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Table 4 Diameter statistics of UFFM

R AT A T UFFM-1 UFFM -2 UFFM -3
498. 01 1301. 67 2250. 81

227.27 1336. 05 2088. 83

339. 38 1468. 03 2293. 59

276. 81 1555. 62 2207. 22

311. 30 1441. 79 2152. 49

24t HARFEAH (nm)

304. 16 1409. 31 2157. 95

270. 97 1379. 70 2475. 03

334. 24 1493. 87 2292. 02

243. 24 1316. 83 2224. 05

271. 20 1468. 21 2378. 99

2 4 SF- 34 4% (nm) 307. 66 1417. 11 2252.10
RN TE Y 23.49% 5.57% 4.81%

3 4%

C$.

(1) DMSO/H, O {43350 1 il 18 28 790 s » 552 06 235 SR 3 1T N () PR AL Bl R ok B2 L AW [ 52 7 26 11 175
BLF s Bl TR A 0 390 v oK B 6 A B PAN R 2 43t AR R R0 L O A R A 1

(2) WK 3 RG> 71 PAN B B35l LUE L B PAN 2058 10 38 i . £ 5 il 26 1)
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(3) TEPIN BCH WORE E 258 2 B0 25 1F 1 SR 050005 il 46 9 SR N 0 iIF PAN-1.PAN-2 . PAN-3 2 22 %
VL L 27 22T 9 AR 4 F i RN G PAN-4 Rl PAN-5 i il (9 27 22 0, 201 JC % 38 1 i v 25 2245 1) #
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Study on Preparation and Electrospinning of Different Molecular
Weight Polyacrylonitrile

YU Yang, CHEN Quan-yuan, ZHOU Mei-hua
(School of Environmental Science & Engineering » DongHua University , ShangHai 201620, China)

Abstract; Five kinds of PAN with different molecular weight were polymerized via DMSO/H, 0O
mixed solvent method, and the PAN was dissolved into the spinning solution with DMF as solvent and
electrospun into UFFMs. The polymerization results showed that viscosity average molecular weight
and conversion rate of PAN would increase with higher H,O ratio in mixed solvent at the same
monomer concentration and environment conditions. From the TG analysis, dramatic weight loss zone
would appear and the weight loss ratio would larger with PAN molecular weight increasing.
Electrospinning results showed that the spinning solution could not be electrospun into ultra-fine fiber if
the molecular weight of PAN was too high, and the higher electrospinning voltage was favorable for
finer fiber diameter but cause larger dispersion of fiber diameter distribution with the electrospinning
stability decreasing.

Key words: Polyacrylonitrile; Electrospinning; Ultra-Fine Fiber Mat; DMSO/H,; Polymerization;

Thermogravimetric Analysis





