Textilni nanomateria

Ostatni zpusoby vyroby nanovlaken
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Opakovani

Vyroba nanovlaken:
* Elektrické zvlaknovani

e Stejnosmerné zvlaknovani
 Stridavé zvlaknovani

e Odstredivé zvlaknovani



Ostatni zpusoby vyroby

* Melt-blown

* Bikomponentni vlakna
* Drawing

* Syntéza Sablonou

* Fazova separace

e Samosestavovani



Melt-blown

* \lyroba vlaken rozfukovanim taveniny polymeru

N/ ®

* Proces:
e Taveni polymeru
e Doprava taveniny k trysce
e Strhavani taveniny proudem horkého vzduchu
e Dlouzeni vlaken
» Ukladani vlaken na kolektor



Melt-blown



Melt-blown

Parametry procesu:
* Index toku taveniny
* MFI: 1000-1800
Velikost otvord
* 0,1-0,15 mm
Pocet otvorl
e 100 otvorl na palec
e Davkovani
* 0,01 g/otvor/min
* Teplota vzduchu
e 290-400 °C
Rychlost proudéni vzduchu
 100-500 m/s




Melt-blown

Run 1.D. i n*atls my, g I o
(°C) (Pas) (g/min) (SCFM) (pm)

PS-1 180 23 0.053 8 9 1.61
PS-2 260 1.6 0.07 7.5 6.4 0.62
P5-3 280 1.1 0.07 3 6.8 0.38
PP-1 180 35 0.35 6 0.5 1.23
PP-2 180 35 0.035 8 13.6 0.45
PP-3 220 15 0.035 8 13.6 0.30
PBT-1 265 137 0.35 4.5 0.4 1.22
PBT-2 265 137 0.035 10 17 0.44

Summary of the melt blowing experiments



Melt-blown — prumyslova
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Bikomponentni vlakna

e Bikomponentni vlakna typu ostrovy v mori

* 240 - 1120 nanovlaken z jednoho vlakna

./7 Sea part (modified polyester)

00000 09,00 VNI J90ef o,
09® oo ... 02090 900’99
O @ @ 00, 950
O ......' ':=':-.
O ....
@ O

: : ®
Dissolving 09050
sea part 2 0a00 .:-:.'.

700 nm nanofiber



Bikomponentni vlakna

Island-polymer Sea-polymer
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Drawing

* \/lytazeni nanovlakna z polymerni kapky

* Pro roztoky i taveniny

* \lyroba jednotlivych orientovanych viaken
* Nelze ridit rozméry vlaken
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Drawing
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Step A Step B Step C Step D
Step E

SEM HV: 10.0 kV SEM MAG: 1.00 kx VEGA3 TESCAN SEM HV: 20.0 kV SEM MAG: 500 x 1 VEGAS3 TESCAN|
WD: 17.16 mm Det: SE WD: 15.41 mm Det: SE 100 pm
View field: 277 ym  Date(m/dly): 03/02/18 FT TUL Liberec View field: 554 pm | Date(m/dly): 04/06/17 FT TUL Liberec




Drawing

 VVyuziti orientovanych vlakennych scaffoldl pro
nervovou hebo svalovou tkan
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Syntéza sablonou

* \/yuziti Sablony k ziskani pozadovanych

nanovlakennych materialu ]
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* Moznost rizeni pruméru vilaken

« Sablona obsahuje nanopdry

Extruded
nanofibers




Syntéza Sablonou

UV-light
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A) Schematic of the fabrication of polymer nanofibers using a nondestructive templating technique
(grey: alumina template, green: resin, blue: polymer nanofibers, pink: silica replica template. (B-E)
SEM images of 120 nm (b&c) and 1um (d&e) polymer fibers fabricated by the above technique



Fazova separace

* Metoda vyroby zahrnuje kroky:
* Vytvoreni roztoku

* Gelace
* Vymyti rozpoustéedia
* Lyofilizace
Solvent Polymer Gelation Porous nano-

fiber
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Fazova separace

* Nelze fidit pruméry vldken
* Tvori se objemny nanovlakenny material

Formation of PLLA scaffolds with phase-separation Scanning electron microscopy images of
poly(L-lactide) (PLLA) scaffolds produced using the phase-separation technique. (A) 500x,
(B) 20,000x magnification (scale bars are 50 um and 1 um, respectively)



Samosestavovani

* Nanovlakna vznikaji spojenim jednotlivych molekul
pomoci nevazebnych interakci

* Nelze fidit priméry vldken

One peptide — Self-assembly Peptide | Self-assembled
of peptides fibre peptide scaffold
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Dekuji za pozornost!



TEST

* Jaké jsou zpUsoby vyroby nanovlaken?

* Jaky index toku se vyuziva u technologie
melt-blown?

e Jak vznikaji nanovlakna technologii drawing?

* Jakymi metodami lze vyrobit objemny
nanovlakenny material?



