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Fig. 1 (a) Disc-shaped, (b) cylindrical, (c) spherical spinneret, (d) sprocket-disc spinneret, (e) conical spinneret, (f) flywheel
spinneret with auxiliary electrodes, (g) spiral spinneret, (h) porous curved spinneret, (i)Koch curved spinneret

and (j) curved spinneret
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Fig. 2 (a) Bowl, (b) dish, (c) spinneret with permanent magnet, (d) annular spinneret, (¢) hollow wire electrode
spinneret and (f) airflow synergistic electrospinning spinneret

Fig 2()ffim. 2R EMNMH — DR &M s
AN WL AT IR 22 . H AT BTIRES R
G2 B PR HE A T R B SR GBI HL g
LI PR R EEYEAR [, BRI T A R e v T
24015 . NG 22 fE BRI BORYERF R GV
WK B G ZE PR Wel PN T b
I < Jm A To At fE 97 225k , HL 4% B 40 Fig. 2(b) Py
e AR BIRMEAAE SR AT, BERIRIIL Gk
B — € HIINL , < A 3UmE 22 3K 275 Hh A 4R oK 41 41
P EAR/NT 240 nm, H 2=k s, SCOUE ™ =
I YN OK 2T 4 (1 TR I S LA oK 21 4 1) 78 ELAR 0 A
{ELIR & W  f BEAE e R Y [ N A e O
L5 e A SE LR g ROE B A

FEBA T X b gy 2 fE v, Se g4 2R
P SRBAE T B R R Pesh & B R s
5 HLE RE i, W) 75 B2 7 22 L 800N , T S /=
RO [ RIS B AR BAS TR, Yarin S5 5 A3 7K B
AR PR T 22 55 8 1) = T8O 2, FL R N Fig.2(c)
fi. 23 E LIRTEREGWER, YRV EWE
W SR IR ELARVEIZ 1R 18] 5 DA R dx R
REWZ N E . PRI 24 i e s v T I 5
BN 2B B . ERSRIIER T, 3 B
THT 6725 5 W 08N » AT BE 5 5 ORI . AR, T
VAT MR T 75 5 tARHE ORAF — BRIV VR & i
WYTLATEER IR . Bk, Wei SR 1 —F

BT BR TR M 22 25 5K 1] % 12 38 == 1Y JC 6T i FL &7 22 90K
2hYE, HAE B W Fig2()in. Y LA EEI B AR
G, T ARV R 28R, TR Sk 1 2 R R 2 A
WAL, %073 0] DT B 3 T2 380, i i1k
T ke Y B AR A A R AL FE

RUE EIR TSk i) DU L 2 9K A 4 1)
&, (R TEIX — L B2 AT AT B AT TR S A B A 1 i)
AR, — PR s L R ) LT 22 35 B A s T
X G Y, H R B U Fig 2(e) T o 1% 125 2k L b
BFEN B MNE SR Z ; PANE B R A M)
M EERGE L. %3 B AT Y5 220, P22 W 22 R
23 A, BB LRV BR 1 SR ELAE
AL

ETE A E g 2 e, YA IRIE A
R B IORE B K 22 51 RIS AR 0T 1E, iR S 8
i B gK A AEA 4OR A 2, B2 LR 45
Fo UL, Yang S H 7 — AR W R JE A
gi2e ()5, H B I Fig 2(D iR . Wiee s B A —
N TG LI RIRE  ASCRE 4 NI IR TR k5%
TE = B E T, A V00 IR T B 5% Hh ik
P22, BREE N EFIEAE 4 NS EIE R 4 D KRR
gemt s IR, B — AR . REMSTRTE
HL 32 AL P TRV PR B gk — B Ry, R ik
TIEFN R 2RI [R>S B B
A ADIRRAER E T A K44, i TS



(a)

2 Liquid storage spinneret

4 Reciving device

-

Leg 1

3 Spiral screw

—
-

=
1]

1 Liquid supply mechanism

Fig. 3 (a) Self-cleaning threaded rod spinning device; (b) spiral printing electrospinning device
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Fig. 4 (a) Bubble electrospinning device; (b) improved bubble electrospinning device
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Progress on Research of Macro-Preparation of Nanofibres by

Needleless Electrospinning Technology

Liang Wei'?, Xue Cheng'”, Jinping Yang'?, Xuehua Cao'?, Runjun Sun'?, Jie Dong"?
(1. College of Textile Sciences and Engineering, Polytechnic University, Xi’ an 710048, China,
2. Key Laboratory of Functional Textile Materials and Products, Ministry of Education, Xi’ an Polytechnic
University, Xi’ an 710048, China)

ABSTRACT: With the technological progress and development of textile industry, traditional textile fiber
materials cannot be unable to meet the basic requirements for the generation and processing of functional textiles.
The research and development of ultrafine fiber has become one of the hotspots for textile fiber materials.
Electrospinning technology is a convenient and effective way to prepare nanofibers, which has received extensive
attentions from many researchers. However, the traditional single-needle electrospinning has the disadvantages of
easy clogging and cleaning of needles, which seriously limit the large- scale generation and application of
nanofibers. Based on this, the research progress of needleless electrospinning spinneret and spinning technology
was systematically reviewed from the perspective of achieving the macromass preparation of electrospinning
nanofibers. Firstly, the development history and basic principles of needleless electrostatic spinning technology
were introduced. Secondly, the spinneret structure, spinning principle and spinning efficiency of existing
needleless electrospinning spinnerets were summarized and analyzed. Finally, the current development status of
nanofiber macromass preparation was reviewed. Meanwhile, the development direction and suggestions for the
macromass preparation of nanofibers by needleless electrospinning technology were also put forward.

Keywords: electrospinning; needleless; spinneret; nanofibers; macromass



