PRIRODNI POLYMERY
SEM & OPTICKA
MIKROSKOPIE

ruznych viaken

CELULOZOVYCH

RNDr. Ladislav Pospisil, CSc.

XX. YY. 2016 PRIRODNi POLYMERY PRF MU stonkovych a listovych viaken 2016 1



Snimkované druhy viaken
(stavk 17. 11. 2016)

1. Vlakno listové (SISAL)

2. Vlakno stonkové (JUTA)

3. Vlakno stonkové (KONOPI)
4. Vlakno stonkove ..............
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JUTA, KONOPI a SISAL

pokud neni jinak
uvedeno) jsou BEZ
VENKOVNI EXPOZICE
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Viakno listove (SISAL)

SEM HV: 15.0 kV WD: 14.97 mm Ll MIRA3 TESCAN SEM HV: 15.0 kV WD: 14.97 mm TERREREN | MIRA3 TESCAN
View field: 1.38 mm Det: SE 200 pm View field: 554 pm Det: SE 100 pm
SEM MAG: 200 x Date(m/d/y): 11/15/16 Department of Physical Electronics, CEPLANT SEM MAG: 500 x | Date(m/d/y): 11/15/16 Department of Physical Electronics, CEPLANT

SISAL - 200x SISAL - 500x

VLAKNA MAJi PRUMER 15 - 20 um a jsou
pospojovana DREVOVINOU
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Viakno listoveé (SISAL)

e A — o
SEM HV: 15.0 kV WD: 14.97 mm TENREEEN SEM HV: 15.0 kV WD: 14.97 mm Ll | MIRA3 TESCAN

View field: 277 pym Det: SE 50 pym View field: 138 ym Det: SE 20 pym
SEM MAG: 1.00 kx | Date(m/d/y): 11/15/16 Department of Physical Electronics, CEPLANT SEM MAG: 2.00 kx | Date(m/d/y): 11/15/16 Department of Physical Electronics, CEPLANT

SISAL - 1000x SISAL - 2000x
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Viakno listoveée (SISAL)

ii.;5::; ==
.

g

SEM HV: 15.0 kV WD: 14.97 mm I MIRA3 TESCAN SEM HV: 15.0 kV WD: 14.97 mm MIRA3 TESCAN

View field: 55.4 um Det: SE 10 pm Vie v field: 27.7 uym Det: SE 5 um
SEM MAG: 5.00 kx | Date(m/dly): 11/15/16 Department of Phys.cal Electronics, CEPLANT €M MAG: 10.0 kx | Date(m/dly): 11/15/16 Department of Physical Electronics, CEPLANT

/
SISAL - 5000x SISAL - 10000x
/
\ /

DREVOVINA a riizhé necelulézové &éasti
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Viakno listoveé

|

SEM HV: 15.6 kV WD: 14.43 mm I : SEM HV: 15.0 kV WD: 14.97 mm MIRA3 TESCAN

View field: 1.38mm =~ Det:SE | View field: 1.38mm  Det:SE 200 pm
| SEM MAG: 200 x  Date(m/dly): 10/25/16 Department of Physical Electronics, CEPLANT SEM MAG: 200 x  Date(m/d/y): 11/15/16 Department of Physical Electronics, CEPLANT

SISAL - 200x
Pavodni, BEZ VENKOVNI EXPOZICE
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Viakno listoveé

4
! . 4 T — ¥
SEM HV: 15.0 kV WD 14.56 mm MIRA3 TESCAN SEM HV: 15.0 kV WD: 14.97 mm MIRA3 TESCAN
LELLTL ] LELTL T
View field: 278 ym Det: SE 50 pym View field: 275 pm Det: SE 50 pym

SEM MAG: 994 x Date(in/d/y): 10/25/16 Depurtment of Physical Electronics, CEPLANT SEM MAG: 1.00 kx | Date(m/dly): 11/15/16 Department of Physical Electronics, CEPLANT

_ FIBRILACE - SISAL - 1000x
vlivem UV & vody & 2?7 Pivodni, BEZ VENKOVNi EXPOZICE
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SEM HV: 15.0 kV WD: 14.56 mm

Viakno listoveé

& &
=9

|H|M||\| MIRA3 TESCAN

View field: 138 pm Det: SE

20 pm

SEM MAG: 2.00 kx | Date(m/d/y): 10/25/16 Department of Physical Electronics, CEPLANT

XX. YY. 2016

SEM HV: 15.0 kV WD: 14.97 mm

HH||\|\| MIRA3 TESCAN

View field: 138 pm Det: SE

SEM MAG: 2.00 kx | Date(m/d/y): 11/15/16

SISAL -

20 pm
Department of Physical Electronics, CEPLANT

2000x

Pavodni, BEZ VENKOVNI EXPOZICE
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SEM HV: 15.0 kV

(r:
WD: 14.67 mm

Viakno listoveé

TN MIRA3 TESCAN

View field: 55.4 ym

Det: SE

10 ym

SEM MAG: 5.00 kx

Date(m/d/y): 10/25/16 Department of Physical Electronics, CEPLANT

XX. YY. 2016

SEM HV: 15.0 kV

WD: 14.97 mm

bl MIRA3 TESCAN

View field: 55.4 pm

Det: SE

SEM MAG: 5.00 kx

Date(m/d/y): 11/15/16

SISAL -

10 pm
Department of Physical Electronics, CEPLANT

5000x

Pavodni, BEZ VENKOVNI EXPOZICE
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Viakno stonkove (JUTA)

T

— v
T ——

SEM HV: 15.0 kV WD: 14.97 mm MIRA3 TESCAN

- Department of Physical Electronics, CEPLANT
JUTA - 180x, z literatury,

asi OPTICKY MIKROSKOP JUTA - 1000x, SEM
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SEM HV: 15.0 kV

-

Viakno stonkoveé (JUTA)

WD: 14.78 mm

HH‘I\||| MIRA3 TESCAN

View field: 138 pm

Det: SE

SEM MAG: 2.00 kx

Date(m/d/y): 11/15/16

20 pm
Department of Physical Electronics, CEPLANT

JUTA - 2000x, SEM

XX. YY. 2016

SEM HV: 15.0 kV

\ o ; . bp p
[ ¥ R .

WD: 15.00 mm

|m\|m| MIRA3 TESCAN

View field: 140 pm

Det: SE

SEM MAG: 1.98 kx

Date(m/dly): 11/15/16

20 pm
Department of Physical Electronics, CEPLANT

JUTA - 2000x, SEM
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SEM HV: 15.0 kV

Viakno stonkoveé (JUTA)

WD: 14.78 mm

I MIRA3 TESCAN

View field: 55.4 pm

Det: SE

SEM MAG: 5.00 kx

Date(m/dly): 11/15/16

10 pym

Department of Physical Electronics, CEPLANT

JUTA - 5000x, SEM

XX. YY. 2016

JUTA - 10000x, SEM
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Viakno stonkove (JUTA)

B3 =5256 ume

D5 =8245 pm >

_— ,.7':_,_,_;-_,_'_‘,:“D1 7_:7‘5‘6—_3‘9‘}-{'*!’] [~ -\""-—.,. f by «

-

[b2 =pFasum. /) o

AN
N

- ;.5)-“.& . - SELM HV: 15.0:&! WD: 14.97 mm
JUTA - 180X, z literatury, asi  [FEITICTTRENNC" S,

o PT I c KY M I KRos Ko P Department of Physical Electronics, CEPLANT

JUTA - 180x, SEM
Silnéjsi viakna jsou zjevne
slozena z vice fibril

V LITERATURE NENI
UVEDENO MERITKO,
NAPR. 1 um
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Viakno stonkové (KONOPI

KONOPI - 180x, z literatury,
asi OPTICKY MIKROSKOP TV AR Y-

V L I T E RAT U ﬁ E N E N i Department of Physical Electronics, CEPLANT
UVEDENO MERITKO, KONOPI — 200x, SEM
NAPR. 1 um

Silnejsi viakna jsou zjevne
slozena z vice fibril
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Viakno stonkoveé (KONO

i)
" ¢ \
> ; \ - ’
i \ A * 7 7 \ ; ¢ .fl
% b 5 ‘ { \ l.,:;‘-‘ o c
= y - v N Y

/%
A : \
-~
X

MIRA3 TESCAN

Viewfleld: 277 ym =~ Det:SE | 50um
SEM MAG: 1.00 kx | Date(m/d/y): 11/15/16 Department of Physical Electronics, CEPLANT

KONOPI - 1000x, SEM KONOPI - 500x, SE

1

Snimkovano na MU v PREVZATO
roce 2016 WIKIPEDIE ENGLISH

yF v m LB 4

(Pospisil & Pavlinak)
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Viakno stonkové (KONOPI
R _

MIRA3 TESCAN

SEM MAG: 1.00 kx | Date(m/d/y): 11/15/16 Department of Physical El. “*ronics, CEPL \NT Department of Physical Electronics, GEPLANT

\ Y/
s < KONOPI - 2000x, SEM
,,‘KOLI N KA«

KONOPI - 1000x, sem Nha viakne
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SEM HV: 15.0 kV

Viakno stonkové (KONOPI)

WD: 14.94 mm

I MIRA3 TESCAN

View field: 55.4 pm

Det: SE

SEM MAG: 5.00 kx

Date(m/dly): 11/15/16

10 pym

Department of Physical Electronics, CEPLANT

KONOPI - 5000x, SEM

XX. YY. 2016

SEM HV: 15.0 kV

WD: 14.94 mm

/.
€

il MIRA3 TESCAN

View field: 27.6 pm

Det: SE

SEM MAG: 10.0 kx

Date(m/dly): 11/15/16

5 um

Department of Physical Electronics, CEPLANT

KONOPI - 10000x, SEM
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Viakna stonkova (KONOPI versus
JUTA)

T

i

b

SEM HV: 15.0 kV ©WD: 14.94 mm
View field: 277 ym 50 um
SEM MAG: 1.00 kx | Date(m/d/y): 11/15/ 16 Department of Physical Electrc nics, CEPLANT

KONOPI - ,:KOLi NKI:\“ Nejsou ,KOLINKA“ na

SEM HV: 15.0 kV WD: 14.97 mm

View field: 275 ym | Det:SE 50 pm
SEM MAG: 1.00 kx | Date(m/d/y): 11/15/16 Department of Physical Electronics, CEPLANT

1000x, SEM na viakné viakne

JUTA - 1000x, SEM
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Viakno stonkové (KONOPI)
Versus

S Tl

SEMHV:15.0kV |  WD: 14.97 mm ' MIRA3 TESCAN

View field: 277 yum | Det:SE 50 pm

SEMH .0

View field: 277 ym 50 um

SEM MAG: 1.00 kx | Date(m/d/y): 11/15/ 16 Department of Physical Electrc nics, CEPLANT Department of Physical Elec ‘ronics, CEPLANT

\ . \ |
KONOPI - , KOLINKA* '
1 EM '
000x, S l1akné [

’ na viaKkne 1

1

1

- -
Monofibril
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Viakno stonkové (KONOPI)
Versus

SEM HV: 15.0 kV WD: 1497 mm | | MIRA3 TESCAN

SEM HV: 15.0 kV WD: 14.97 mm

View field: 277 yum | Det:SE 50 pm
SEM MAG: 1.00 kx | Date(m/d/y): 11/15/16 Department of Physical Elec‘ronics, CEPLANT

View field: 275 ym | Det:SE 50 pm
SEM MAG: 1.00 kx | Date(m/d/y): 11/15/16 Department of Physical Electronics, CEPLANT

JUTA - 1000x, SEM

1
Monofibril
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Viakno stonkové (LEN)

,\KOLiN KA«
na viakne
\

i \
KONOPI - 180x, z literatury,
asi OPTICRY MIKROSKOP

LEN - 180x, z literatury, asi
OPTICKY MIKROSKOP

V LITERATURE NENI
UVEDENO MERITKO,
NAPR. 1 um
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Viakno stonkoveé (JUTA)

=" Nejsou ,koLiNKA*

na viakne

JUTA - 180x, z literatury, asi
OPTICKY MIKROSKOP

V LITERATURE NENI
UVEDENO MERITKO,
NAPR. 1 um
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ce

-

Regenerovana

SEM HV: 15.0 kV WD: 21.02 mm
View field: 1.38 mm Det: SE

SEM MAG: 200 x | Date(m/dly): 11/22/16

VISKOZA - 200x

200 pm

Department of Physical Electronics, CEPLANT

XX. YY. 2016

MIRA3 TESCAN

= VISKOZA 1

uloza
Z

/ D4 W

>

A
Y "'D2=17.06 pm

. D1=17.35 ym

=

‘.\4 : |
SEM HV: 15.0 kV WD: 21.02 mm MIRA3 TESCAN

View field: 277 ym Det: SE

Lol

50 pm

SEM MAG: 1.00 kx | Date(m/dly): 11/22/16 Department of Physical Electronics, CEPLANT

VISKOZA - 1000x
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Regenerovana celulo

SEM HV: 15.0 kV WD: 21.02 mm MIRA3 TESCAN

View field: 54.4 pm Det: SE 10 pm

SEM MAG: 5.09 kx | Date(m/dly): 11/22/16 Department of Physical Electronics, CEPLANT

VISKOZA -
5000x

SEM HV: 15.0 kV

= VISKOZA 2

WD: 21.02 mm

) 1

bl MIRA3 TESCAN

View field: 277 ym

Det: SE

SEM MAG: 1.00 kx

Date(m/dly): 11/22/16

50 um
Department of Physical Electronics, CEPLANT

VISKOZA - 1000x

XX. YY. 2016 PRIRODNi POLYMERY PRF MU stonkovych a listovych viaken 2016




VISKOZA X konopi

—= - z e
G
s !

e
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.

2

-

o

-

/

- *

SEM HV: 15.0 kV WD: 21.02 lﬁm I MIRA3 TESCAN
View field: 1.38 mm Det: SE 200 pm
SEM MAG: 200 x Date(m/dly): 11/22/16 Department of Physical Electronics, CEPLANT

SEM HV: 15.0 kV WD: 1494mm ||| MIRA3 TESCAN

View field: 1.38mm  Det SE |
M Date(m/d/y): 11/15/16 Department of Physical Electronics, CEPLANT

VISKOZA - 200x KONOPI - 200x, SEM
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VISKOZA X konopi 2
=)

Ry - ¢ - e
SHaSy L, S - /8 N
S 5, 1 / ’
R Y Jgd :

st ai sl ) . ™

SEM HV: 15.0 kV wo:21.02mm || (|| ||] MIRA3 TESCAN] SEM HV: 15.0 kv wo: 1a94mm ||| ()] sl IR L

View field: 277 pm Det: SE 50 ym View field: 277 pm Det: SE 50 pm

SEM MAG: 1.00 kx | Date(m/dly): 11/22/16 Department of Physical Electronics, CEPLANT SEM MAG: 1.00 kx | Date(m/dly): 11/15/16 Department of Physical Electronics, CEPLANT

VISKOZA - 1000x KONOPI - 1000x, SEM

VSIMNETE SI:
« Uniformity pruméru viaken u viskézy,
« rizného povrchu viaken
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VISKOZA X konopi 3

SEM HV: 15.0 KV wp:21.02mm | )] MIRA3 TESCANJl  SEM HV: 15.0 kV wD:14.94mm | )00 MIRA3 TESCAN

View field: 54.4 um Det: SE 10 uym View field: 55.4 ym Det: SE 10 pm

SEM MAG: 5.09 kx | Date(m/d/y): 11/22/16 Department of Physical Electronics, CEPLANT SEM MAG: 5.00 kx | Date(m/d/y): 11/15/16 Department of Physical Electronics, CEPLANT

VISKOZA - 5000x KONOPI - 5000x, SEM

VSIMNETE SI:

« Uniformity pruméru viaken u viskézy,
« rizného povrchu viaken
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| == Dalsi OBRAZKY
A Text Book of

Fibre Science Bl ARl

and Technology teto knihy.
e Je v knihovne v

Kampusu.

MUZETE SI

NA POPISECH

. £ POTRENOVAT
2. ANGLICTINU

e DR ERR B E RIS PHERS & L SOLYMERY PRF MU 29
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Viakno kvetoveé celulézoveé
(BAVLNA)

Longitudinal view Cross-sectional view

a. Cotton A flattened, collapsed, Flat, enlongated or bean
spirally twisted tube with shaped with lumen as a line
a rough surface, and or oval parallel to the
frequent convolutions larger direction.
that change directions.
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Viakno kvetoveé ,celulézové
(MERCEROVANA BAVLNA)

b. Mercerised cotton A more smoother tube Circular or elliptical with no
with more smooth orless lumen.
surface than cotton, with
fewer or no convolutions.

XX. YY. 2016 PRIRODNi POLYMERY PRF MU stonkovych a listovych viaken 2016 31



Viakno stonkové celulézoveé (JUTA)

Poorly defined nodes Fibre bundles (20-30) with
fibre present in bundles irregular outline. Fibre ex-
ol?servab]e spiral elements hibit polygonal structure
with cross  markings.  with sharp angies, outline,
regular in shape with thick
circular or elliptical lumen.

c. Jute.

XX. YY. 2016 PRIRODNi POLYMERY PRF MU stonkovych a listovych viaken 2016 32



Viakno stonkové celulézové (LEN)

d. Flax - '
_ Pres‘e‘nce Of  cross Fibre bundles. fibre exhibit
;)nztrxlrfgts and nodes. polygonal structure with
omted tips and smooth  sharp angles, smali central

outline is present. iumen, no radical fissures.
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Viakno stonkové gelulézové
(KONOPI)

e. Hemp Fibres bundles or single, Polygonal with sharply
cross-markings  and defined angles with small

nodes present. Smooth  central lumen.. No radical
and pointed tips. fissures
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Viakno stonkové celulézové
(RAMIE)

Broad ribbon like fibres, Flattened structure. radi-
° 2 - @ ,

variable width  with ca] fissures, enlongated

f:ros:s-m_ctarkmgs and  lumen and thick walis.

‘ongitudinal striations,

rounded tips.

RPamie
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Viakno iivoéién’é Igilkovinné
(HEDVABI)

Irregular  elliptical Trianguiar with rounded
g Gummedsilk ribbons, sometimes COIErs in pairs, cemented

Separate, sometimes by silk gum.

twisted, no striations.

Gum layer is not

continuous.
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Viakno zivocisné bilkovinneé

(HEDVABI po oddéleni
glykoproteinu SERICINU)

ho | Q 4
_ P

B

h. Degummed silk Single, smooth, nearly Trianguiar cross-section
structureiess, occasion- with rounded corners.
with flattened fibre,
variable in diameter,
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Viakno zivocisné bilkovinné

y 4 Y 4

(PAVOUCI HEDVABI)

i Tussah silk Flat irregular ribbons Very eniongated triangies
sometimes separate, normally separate, with
sometimes twisted and rounded corners.

with lingitudinal striations.
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B 4

Viakno Zivoc¢isné bilkovinné (VLNA)

| —_

- Irregular and roughly Qval to circular with varia-
cylindrical, prominent tion in diameter. Mcfd}llla
scale margins or flattened 1s concentric and variables
plates. in SiZe.

j. Wool
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Dalsi OBRAZKY a popisy jsou z
této knihy. Je v knihovne v MZK.

PRIRUCKA
TEXTILNIHO
ODBORNIKA
1. &ast

DT 677(021)

Vydalo SNTI. — Nakladatelstvi technické literatury, n. p.,

Spalena 51, 113 02 Praha 1,
jako spoleéné vydani s n. p. Alfa, vydavatelstvo technickej

a ekonomickej literatary, Hurbanovo nam. 3, 893 31 Bratislava,
v roee 1981 jako svou 8914. publikaci

Redakece literatury spotifebniho pramyslu

Odpovédné redaktorka Evelina Bendova

Vazbua navrhla Eva Moravkova

Grafickd Gprava a technickda redakce Jaroslava Sobotkova
Vytiskl TISK, n. p., Brno, zavod 1

776 stran, 264 obrazkt, 301 tabulek, =z toho dvé tab. na priloze
Typové éislo 1.21-E1-V-41/82067 Vydani prvni

Naklad 5 300 vytiskt. {

05/153
505/21,856



LEN - pricny rez a popis viakna

TECHNICKE VLAKNO se sklada z mnoha ELEMENTARNICH VLAKEN
Elementarni viakno:

- tloustka 8 - 51 Um

- délka 8 - 70 mm

TECHNICKE VLAKNO:

 tloust'ka - ruzna, svazek elementarnich viaken, ktery se nékdy jesté
tzv. zjemnuje (podélné stépi)

- délka 300 - 1000 mm

ELEMENTARNI
VLAKNO
Uprostred je
dutina, tzv.
LUMEN

Obr. 4.3 Len — mikroskopicky 41
snimek pri¢ného rezu



KONOPI - priény Fez a popis viakna

TECHNICKE VLAKNO se sklada z mnoha ELEMENTARNICH VLAKEN
Elementarni viakno:

- tloustka 13 - 40 m

délka 5 - 55 mm

TECHNICKE VLAKNO:

 tloust'ka - ruzna, svazek elementarnich viaken, ktery se nékdy jesté
tzv. zjemnuje (podélné stépi)

- délka 1000 - 2000 mm, nékdy az 2500 mm

ELEMENTARNI
VLAKNO
Uprostred je
dutina, tzv.
LUMEN

Obr. 4.4 Konopi — mikroskopicky 42
snimek pri¢ného fezu



