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Review on processes of nanofiber prepared by polymer melt method

CHEN Mingjun ZHANG Youchen DU Lin LI Haoyi DING Yumei YANG Weimin
( College of Mechanical and Electrical Engineering Beijing University of Chemical Technology Beijing 100029 China)

Abstract  Aiming at the present status of low production efficiency unstable performance and
incapability of realizing large-scale application of nanofibers produced by polymer melt method the
current processes of preparing polymer nanofibers by melt were reviewed. First current melt preparation
methods of nanofiber were classified compared and analyzed based on the principle of melt method. By
combining the present research status it was suggested that the combination of single nanofiber
preparation methods is the development tendency of the preparation of melt nanofiber. Then the
relationship between process parameters and fiber fineness was reviewed in detail and the common
problems in melt nanofiber preparation were revealed. In the end the achievements and main processes
of melt differential electrospinning were introduced. The large-scale production of nanofiber with the
average diameter below 500 nm is realized by analyzing the mechanics optimizing the process parameters
of melt differential electrospinning technology as well as modifying materials.
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Classification chart of melt nanofiber preparation methods
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Tab.1 Characteristics of melt nanofiber preparation methods
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Tab.2 Typical polymer melt nanofibers preparation process

/

C /mm /wm
: . 0.04 ~0.08
pP . 225 12 000 r/min . — 0. 441 6
1 550 g/( 10 min) g/( min* )
220 °C 0.035
PP 115 Pass 220 . 0.2 0.3 7
/ 8 g/( min® )
Irgatec CR76 1.5%
pP 133 Pass 270 0.05 mL/h 0.58 0. 84 29
20 kV
PP 200 Pass .
PP i} 240 CAB/PP 80:20 1.2 g/min 2.0 0. 287 11
CAB 420 Pa-s
PLA ’ 244 2.3 m®/min; 0025 0.025 0.5 28
2 160 g/( 10 min) * S o/(mine ) ' '
20 kV 0.01
PLA 1120 Pacs 255 K 0.16 0.8 41
10 cm; 80 C mL/( min® )
PLA — 200 PLA/PVA 30:70 — 1.0 0. 06 42
<0.08
PBT 0. 88 Pacs 320 12 000 r/min . 0.25 1.17 22
g/( min® )
265 C / 0. 035
PBT 1137 Pass 265 . 0.2 0.44 7
10 g/( min* )
PBT 200 Pa-s .
PBT 240 CAB/PBT 80/20 1.2 g/min 2.0 0. 137 43
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PET — 250 2 400 r/min 5 g/min 2+0.8 24
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PET — ] . 0.2-0.5 1.7~4 1
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PET — — 1 000 — — 0.7 34
PET 35 Pa-s .
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CAB 70 Pass
1) “ 7 12) ;3) *
14) CAB o
2.1 o
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7.
. . Dalton * PP 1.5%
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35.6 um 840 nm. Qin *
o Lyons 38 ( ATBC) PLA
ppP ATBC 0 6%
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Fig.2 Principle of melt differential electrospinning.

(a) Schematics; (b) Picture of melt differential
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Fig.3 Industrial production line of melt

differential electrospinning
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