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Investigating and modeling the effect of magnetic field shape on electrospinning process
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1. Microbioreactor
2. Lorentz force

3. Wu

4. Xu

5. Liu

6. Rung-kutta

7. Huang

8. Yang

9. Sanchez

10. Helmholtz coil

AN OLusl A oslod (i 0598 (5 Logy § (L (559L5 g pole — (ods dloxo

(bl Olowo S 15T (S3lu e 9 (o0 2

awaie b L sl cwaige ;o Jle gl 0,50 Hlae s Ty (sasas
2313 Slga g 5 o S50 4 (g3 g JUsl BLIISL Lyl g (655 51,8
IV logts o g 2525 9229 S0

eda (ol ls 4y ol § (5,50 S ol g
ol NN YA Lo 09330 09— oo ool Sslicte sla i, 3
adll sl Lodl 539381 b S STl lae IS s )V F] e,
=g, VAV AloaisS mom dcgaze pois clesyo 5 [YV-10)
Sal 428,57 )18 ooliinl 8590 (g 9,58 M) sl Jloals a5
orblisin e Lo o35l 59 e molising Sl el ol
Gl oy ol ) (S5, S5 o0 Sy S e Jo)li0yd &
bl Gl 29— oe a5 0k 0,5 s p 5 (bl e
Logi g5 7S] 8 50 B Sy e J 7S Cgzr Slishos
S sl sl [ ] iSem 5 Tgg ol 4285 2 jg0 o loliin e
=951 158 55 (6 Ikl 7S S (bl plase sloslin]
L Sz pd omablioe laas oalasl)l adgl Jow jo assls sles—ion )
S &85 Joe onl 50 el oad (B3 (g 59 SIS Sl s
Sl Ol a5 el (558 (b e gl S Doy (g Sl
95 bl Qs Jlosll a0 1S oo y50 ] 5l (5,25
95 Lamgs ou ] Joe ;5 .098 g0 3)lg (9 1S S a0 1,555 5
23958 s 13 5 (g o5 5 SLalS” e gazea [VA] ) 50m
Loy Jolore 4 oady Jlasl (L85 ] (69 s Cal 3857 )18 (o) 129 )90
() (S e o 59 I (S6 STl e (955 ey
O ygotslgn 1S g () (655 Sl 5 (2B (omablise Gl
PR 3b s S (o9 58T Je 0nl o Sl oad (o) o oo
5SS sl s o] glag s dsgorme Calplis Cl 00
B9 oo o (T g lge S el G (ol 4 (enbline
S Olsreds Jlw S by sibee sl VYT Kon 575 28
(g ) Seta¥lgSinng polie 5 o)k &3 Sl JSase pins
ol )b i 31 L8 o asilen Jawe opl jo el oa b ans 5 las o
comrboliis (oten (oS 2SI oo ilie il Lol ol o0 s
0353 1g) SLiwly 2SN (95 055 (oo 13 )3 1) () Sl
(—boliae 9 (SO S slaylaie (6955 4500 Jb p LSS B,k )
S 9 S VlsSing (59 (Slalats )l 2 (gblite Hlae (5929
o alesl 5 Sl (ogma y Joo ol 285 )13 ooy 29 y50 (xlans
(bl e (iol38) S 2 b2 il L a8 s po (Lt
Ol GREIk e Hhad als wlin jsboas ol oo GralS Cor glas
Ll 005 oalie S 2

2 Jlw e il S 0y (slng 5 VY] Ko 5 28] el 5o
sl g Dglaie sl ;8 950 9 Jloel Carge (o) 03g05xe
e gy oo oloeyl 1gliiS o Lulow ol ol s 09 o ,slisS
S8 falS g 58 e s ladille (ol SG35 crge () (bl
L IR PRV CEL I DETLIPUWRTILA S| EXNLE R K gy S
S i 555 Il g 7S (655 W s (ST 0l a8
Blo g Cr &8> Sy Gl ol (6551 Gl g 00t

YA




| omblito Ol S 5B (SiloJte 3 o5

OHCos g 0315z Lo yuezme

oolazul 550 by g olgo ) Jous

abo gy ro g Slge laseine e ot
ol g, s oadiangs ke Ol g Jge o, VA« -+ JsShe (339 L IS s oy Sigen V¥ Joloe
WS b Jib
sk Veabes 4 s ol Yo L8 0AS oz dotho
HV35P OC o ashS VA aclsls
SP110 el i loe /Y wdig
Ol oo Ve o) FY 545§l gungts Joskea SX10X50 ol Lya]
HP Deskjet 3050 VY- - dpi P g

ewabliao g (SO S sy lase (goue dpuwlzo - Y-Y
3 e (Ko 18U g boliio (slohies Sl IS8 Sl sl
el ool oolazl ' oS 38l 5V P/ v aduis jle pmaboline lypans
5" SlilyiSe o TSkl 2SIl 050 4y (gomgs sLad ol ol
SG 690 Jde 50 gl co onaline AR Y S 10 a5 4568 les
T3 W KO ESLE LW PRWRPES N E NSy PP T TN sy
Y IS 50 e O jae A (gamgs slad o S STl lace

Ol Sz c0d sy Sl e awl oall sols ylis

2231 (S o Jlads oSy (555 9 555 5 (o !
G Syge 4 Oledbl zl Zeinl gl aies oo lis Lad jl alads

asles ¢ SG 3SU lase bl o Sl g 3 dslie
¥ sla Sl el 0ads (8o 138l 5 (sl (gm0 5! ot 5o

So 3l gmgs (b il e s 5o iSUL yo (SO STl g (g5 e Y S
Lglas 0938) iz ¢ SO S ylage bglas yislad i ¢ Jglatin pu 59,58l ol
oads Jow lase (goue Zl il gl oo,8

1. Maxwell 16.0
2. Electrostatic
3. Magnetostatic
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1. Flowchart
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The magnetic field changes the direction of the moving charged particles. Thus, the magnetic field can be
used as an external force to control the movement direction of the polymer jet in the electrospinning process.
In this study, a piece of magnetic equipment, including a frame with several magnets, was used to control the
electrospun polymer jet stability. Numerical modeling of the electric and magnetic fields and experimental
observations showed that the magnetic equipment creates the magnetic field and affects the movement direc-
tion of the charged jet, and the electric field. The use of magnetic equipment caused a 20% increase in the
intensity of the electric field at the tip of the needle and a 10% increase in the electric field towards the edges
of the equipment and evenness of the field within the magnetic equipment range. Changes in the electric field
increase the energy applied to the fibers and thereby reduce the area of the nanofibrous web by 80%. The high-
est deformation and the most extensive area of the web area were obtained using a pair of magnets that were

placed symmetrically along a common axis on both sides of the electrospinning needle.
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