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Table 1 Distribution and characteristics of melt-electrospinning devices
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Figure 1 Photos of the disc melt-electrospinning setup Figure 2 Multi-jet melt electrospinning setup at ITA
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Figure 5 Heating configurations used for melt electrospinning for (A) low melting point and
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. 18 - Vi ¥ it} i 2013 4F 7 H

Iy

1.3 BEWER

FMCER A X 21 4 53 A B 21 Y RO 354 B A2 . B WA 2 A/ I O T8 SR ) 4 WO RN IR fAf 4
We o 5 R DO A T 2F 4k B HES L i AR AL T AR SLIRZS L T IR 3 i T 5% Bl 9 7 BT 0 £F 4 DU BRI [ A 7
oA —5E W A 13 B A 4EHE 5 B MR R LT 4RI, 18] 8 FIrn R BB IR S5 e IR 21k V
FMCH RS 3em JE MR IE 190°C (19 T 25 AF T 0 0 5% IR 5 AP A i W vk 45 21 A9 PP 21 4R JIE s 5256 Pk &
WAEHE T ESH BN B0 T IR W 4R 09 27 4 B4R Le P ROl 4R 19 B 40 FLVR f ety B AR
/N

n 1 High Voltage
— = (., o

e am = Spinneret!
—_ In Vitro
g Culture w:a é
................................ Removed
€ C - - PR e
N\ -_— O)=>ﬁ —") 1208 e =)
s - tdia L
N ! Added
B8 /AR A —_— (e ,_J
K H SEM &) ) o
Figure 8 Fibers got from a B9 BRI R A R B 10 B e I3 g ol o)
roller/plate receiver Figure 9 Collection configurations Figure 10  Petri dish collector

Ogata Y AF 5 /IN2H 88 B0 B8 140 T 2 (B0 8% 1 Sk 82 WA 1 7 B 3 1o /s OIS 00 A5 17380 4 1L
e 1pm DUF AR FLER (PLA)£F4E™" . Dalton SR F A 422 W75 =X 0 5 Ok 38, A Pl 9 T 7« 404 R B ARE
& (B A/O) s 83 (B B) K —A> B A HE T 8] BE (9 = o0 H2 025 (&1 D) #9k F k iE 17 2F 4 1 42
W Horp D 2% B ISCER B £F Ak HE S B — s B, B3 AR B R R A P R 4i Y. 42 0. 17 ~0. 37pm,
Dalton 2R FH 1) 5 — AR 5 800 B2 U 75 2 B 0 1R F 27 2 2 B 2 DU RRAE 35 3% A 21 4 B 4 i i 35 5 L L 4
Ry 4 M A K SHR TR 10 B o R FL 2 R AT 22 0N B R A K A B RS s s AR L, R R L U AT
YE 24y 60s Ji » PR BT 77 R U A A B % L, 5 o A2 K Y 120s RG], FL ) JF R4 i R 5% T .
SIS A o o R AN AR R TS A L ELY 22N K AR £F 4 TR A0 R B SR O R R AR LT 4k L PR
& AR ARV R 1 A W AT 0 AR R 2 B R T LA 2 3 R A B AR . A R U SR FH VR AR T
AR — 25 /N £ 28 (1 T4 O 418 v 2 24 SR R et S A
1.4 EMBREHBEHLES

v Bl A5 A e L, 2 22 26 Y 1) iR e LR AE 2006 4, McCann 55 5% I T 06 20U A Joe 8 28 4 A TS b sk
5 Tl 20 A0 A5 S ) A V0 AT TR 20 R ARV I R A TR L A% AR LR P
ZJa 2 R SR LT K PN A5 22 WIS AR 4 5 3 AR S A R A R D 0 1R Y I (PMIMAD Ol 52
il e 7 HA RIPE SRS ML 4 . 2012 4, Cong 55 HE 14 25 ' D0 2 1) FH — AR 5 4500 28 O Ok & M
(PVDF) B W5 AR B 2 B (PEG) BHE K HE , 52 A PEG Ry 3820

A Ji I VR L 7 B I R A L B Tk — 2B A Bk S 2 R A LA AT b 2 T A 6T PR 0 TR R i
VB RE A A B A il s O TR R Wl ) 2 Sk TR TE I Sk O ) R R

2 GueRew

g b HE R TG A R S Y T AT R G . 3 2 RS T R AR R R Y 3R
B 52 R RAT BN SR AR

H12 2 nl 0, H RIS (A i 277 2 ialdm 22 0 LAY I8 1R 25 21 2 4 PP AN PET, IR H AT A W AR 25 0 ]
I figp P T AT B T AR W R 22 ) PLA T [ il A 1 e 2 DL S BB 5 ) A A8 A 258 0 TR s Ay — 3
R F R A T IR R W i Be AL R WOR R TS IR 25 WO 45 . BRI P9 A0 B T 58 R 22 0 A R R 4% il i —
s ETR IR 5 W 1 B 22 8 7 MR el T Xl 22 3 P N FE LB G T 58 3 HE /b o SREG W P ok &7 4 P e ) 52



573 = 0 S S i {1 < 19 -

R2 BUEBBEHLESWIIE

Table 2 Polymer list for melt-electrospinning

REW i 77 =X R/ kV i 22 PR R /mm IR/ TC Ok E FHHAR/ pm % 2% 30k
PCL iF 5~25 12~20 — i 3~12 24
PMMA iF 15~25 3,9 200~220 i 4~34 20
PE 1E 10~23 10~30 200~220 /5 30~400 3
POPE = 30 — 200 # 4.5~8.5 12
EVOH iE 40 100 200 e 0.8~3.0 31
EVAL na 15 20 — i 0.74~2.84 37
LDPE = 30~60 100~180 315~355 e 5~35 15
PLA 1E 10~30 80~180 — i 5~10 33
iE 16~41 10~50 | 0.8~2/0.7~3 11

iF 20 90/100 200 e 0.18/0.8 35/38

1E 12~15 70~100 185~195 i 4.8~12.6 23
1E 15~25 100 200 e 9.5~27.5 39
= 60 110 210 i 7.65 16
) 55.6 120~160 200~220 i — 40
PLGA 1E 17.5 80 210 zh 14.6~28.0 22
P(LLA/CL) iE 20 50 — fi 1~2 41
PLA+EVOH iE 15~50 50~200 e 0. 4~2La) 42
Polyalirate 1E 18~20 25 — /5 2.58 43
PET iF 10~25 50 — i 4~102 14
1E 25 3~9 245~255 e 61~93nm 17
it 18~20 25 — /B 1.5~4 43
1E 16 100 270 e 5 44
PET+SiO, s 5~30 160 — # 0.5~7.0 45
PP na 6~15 80 230 e 2~20 46
)id 40~60 95~165 210~250 i 4.5~41.7 47
iIE 20 50 e 38 41
iF —20 40 320/270 i 0.65~37.3 32
iE 10~20 50~70 230 i >1 7
iF 10~23 10~30 220~240 /3 30~150 3
i3 12 20 180/200 i 3~40 19
)°d 50~90 110~160 280~360 e 0.4~8.7 27
= 12~75 20~50 200 i 3. 6~466. 2 48
1k 35 100~180 330~410 i 20 18
°d 48 120~150 200 i 0.31~0.78 26
PP+PE s 25 20 170 5] 21.7~38.9 9
PU )°d 25~35 225~243 e 5~18 5
= 30 130 220~240 e 11. 2 49
PA 6 1E 15~20 50 — i 1~4 14
d 130 450 345* zh 18 34
iF 20~28 100 245~300 # 1~10 50
d 130 450 345 zh 0.5~6 34
PA 6/12 1E 40 100 230 # 0.73~2.80 31
PEG-b-PCL 1 20 300 60~90 e 0. 3~50 8
PCL+PEG-b-PCL iF —20 100 90 i 1.7~2.3/0.17~0. 37 32
iIE 10~23 10~100 75 e 0.67~1.16 51
iF 4~12 20~90 90 i 1.8~33 21
PCL+PEO-b-PCL s —25 5~15 85 i 1.2~2.0 10
PVP+ ki fz =z 16~68 e 1~1.5 6
PLLAQEVOH iE 20~40 50~90 — i 0.35~5.00 52
CBT&.PMMA °d 20~30 150~250 45 e 0.5~2.0 13
PEG&.EVOH iE 12 170 70 i 0.64~0.91 25
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PEG119-6-PCL189 N6 polymer compared to model predictions
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Progress in Research of Melt-electrospinning

WANG Xiao-na, L.LI Shen, WANG Hong, XU Yang, WEI Qu-fu
(Key Laboratory of Eco-textiles (Jiangnan University) ., Ministry of Education, Wuxi 214122, China)

Abstract; Electrospinning is one of the effective ways to prepare ultra-fine or nano fibers. Research on melt
electrospinning is at the primary stage compared to that on solution electrospinning which is deep and broad. Since the
process of melt electrospinning is non-toxic, pollution free and can give high product conversion rate, it has wide application
prospects, especially in the area of filtration and biomedicine. What’ s more, theoretically, any polymer whose
decomposition temperature is higher than its melt temperature can be used to melt electrospin. Meanwhile, melt
electrospinning also has weak points such as more complex device and thicker fiber diameter. In this paper focusing on melt
electrospinning, typical devices are introduced; polymer types and spinning parameters are summarized; effects of spinning
parameters on fiber properties are compared; applications are discussed; and at last the developing direction is forecasted.

Key words: Melt-electrospinning; Devices; Polymers; Fiber properties; Applications





