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Vyroba papiru

PAPIR

Plosny listovy material s plosnou
hmotnosti do 250 g/m?, slozeny z
vlaken a dalsich prisad, které urcuji
jeho specifikaci

« Karton a lepenka > 250 g/m?

PRIRODNi POLYMERY PRF MU
8 doplnék SEM raznych papir
22.11. 2017 2017



Vyroba papiru
PAPIR

Plosny listovy material s ploShou hmotnosti do 250
g/m?, slozeny z vlaken a dalSich prisad, které urcuji
jeho specifikaci

Buniéina 200x Papir 800x
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Snimkované druhy papiru

* 1 - papir kridovy

« 2 - dfevovinovy papir

« 3 - papir filtracni

* 4 - papir nebéeleny (kavovy flitr)
* 5 -rucni papir Velké Losiny

« 6 — papirova trubicka podléhajici
snadno rozmoceni

22.11. 2017 PRIRODNi POLYMERY PRF MU 8 dopInék SEM riiznych papirti 2017



Papir kridovy 1

MIRA3 TESCAN
Det: InBeam 500 pm

50 pm
SEM MAG: 100 x Date(m/d/y): 01/08/14 Department of Physical Electronics, CEPLANT SEM MAG: 1.00 kx | Date(m/dly): 01/08/14 Department of Physical Electronics, CEPLANT

Vsimneéte si castic plniv
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Papir kridovy 2

SEM HV: 15.0 kV ‘ WD: 5.00 mm 7 MIRA3 TESCAN MIRA3 TESCAN
View field: 1.07 mm ‘ Det: InBeam 200 pm View field: 55.4 pym Det: InBeam 10 pm
SEM MAG: 258 x Date(m/d/y): 01/08/14 Department of Physical Electronics, CEPLANT SEM MAG: 5.00 kx | Date(m/d/y): 01/08/14 Department of Physical Electronics, CEPLANT

Vsimneéte si castic plniv
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Papir kridovy 3
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SEM HV: 15.0 kV WD: 5.00 mm ENRIREERE MIRA3 TESCAN SEM HV: 15.0 KV WD: 14.35 mm TITEEEEE

View field: 277 pm Det: InBeam 50 um View field: 277 pm Det: SE 50 um
sl S B (Bt R B e B R ST SEM MAG: 1.00 kx | Date(m/dly): 01/10/14 Department of Physical Electronics, CEPLANT

Vsimneéte si castic plniv
Dvé ruzna mista vzorku a stejné zvétsSeni

22.11. 2017 PRIRODNI POLYMERY PRF MU 8 dopinék SEM rdznych papirti 2017
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SEM HV: 15.0 kV WD: 14.35 mm LU | MIRA3 TESCAN SEM HV: 15.0 kV 5.00 mm EERENEEE RA3 TESCAN
View field: 1.11 mm Det: SE 200 pm View field: 1.07 mm Det: InBeam 200 pm

SEM MAG: 250 x | Date(m/d/y): 01/10/14 Department of Physical Electronics, CEPLANT SEM MAG: 258 x | Date(m/d/y): 01/08/14 Department of Physical Electronics, CEPLANT

Vsimneéte si zplosténi viaken, patrneé po
kalandrovani

Dvé ruzna mista vzorku a stejné zvétsSeni

22.11. 2017 PRIRODNI POLYMERY PRF MU 8 dopinék SEM rdznych papirti 2017
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Papir drevovinovy 1

1oL q | mRas EscA

View field: 3.46 mm

Det: InBeam

SEM MAG: 80 x

Date(m/d/y): 01/08/14

1 mm

Department of Physical Electronics, CEPLANT
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SEM HV: 15.0 kV

WD: 5.24 mm

Ty MIRA3 TESCAN

View field: 2.77 mm

Det: InBeam

SEM MAG: 100 x

Date(m/dly): 01/08/14

500 pm
Department of Physical Electronics, CEPLANT

Vsimnéte si tmavvé.ich‘mist, coz je patrne velka
castice DREVOVINY pod viakny

Papir je ze slovniku vydaného v roce 1959

22.11. 2017
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SEM HV: 15.0 kV

(e

o

WD: 5.18 mm

Papir drevovinovy 2
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View field: 1.09 mm

Det: InBeam

SEM MAG: 255 x

Date(m/d/y): 01/08/14

200 pm

Department of Physical Electronics, CEPLANT
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View field: 277 pm

Det: InBeam

SEM MAG: 1.00 kx

Date(m/d/y): 01/08/14

Vsimnete si Sirky viaken

50 ym
Department of Physical Electronics, CEPLANT

Papir je ze slovniku vydaného v roce 1959

22.11. 2017
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SEM HV: 15.0 kV

WD: 14.53 mm

Papir drevovinovy 3

TINEEN MIRA3 TESCAN

View field: 277 pm

Det: SE

SEM MAG: 1.00 kx

Date(m/dly): 01/10/14

50 pm
Department of Physical Electronics, CEPLANT

WD: 5.18 mm

|||r/ MIRA3 TESCAN

View field: 55.4 pm

Det: InBeam

SEM MAG: 5.00 kx

Date(m/dl/y): 01/08/14

Vsimnete si Sirky viaken

10 pm
Department of Physical Electronics, CEPLANT

Papir je ze slovniku vydaného v roce 1959

22.11. 2017
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Papir drevovinovy 4
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SEM HV: 15.0 kV WD: 14.53 mm L] ] ‘ [ 1]l | MIRA3 TESCAN SEM HV: 15.0 kV WD: 5.18 mm 1] ] ‘ 111 MIRA3 TESCAN

View field: 277 pm Det: SE 50 pm View field: 277 pym Det: InBeam 50 um
SEM MAG: 1.00 kx Date(mldly): 01/10/14 Department of Physical Electronics, CEPLANT SEM MAG: 1.00 kx Date(mldly): 01/08/14 Department of Physical Electronics, GEPLANT

Dvé riuzna mista vzorku a stejné zvétsSeni

Papir je ze slovniku vydaného v roce 1959

22.11. 2017 PRIRODNI POLYMERY PRF MU 8 dopinék SEM rdznych papirti 2017
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SEM HV: 15.0 kV wo:s48mm | 0] SEM HV: 15.0 kV wD:14.35mm ||| (||| MIRA3 TESCAN

T
‘"GN

View field: 1.09 mm Det: InBeam 200 pm View field: 1.11 mm Det: SE 200 pm

SEM MAG: 255 x Date(m/d/y): 01/08/14 Department of Physical Electronics, CEPLANT SEM MAG: 250 x Date(m/d/y): 01/10/14 Department of Physical Electronics, CEPLANT

Dvé riuzna mista vzorku a stejné zvétsSeni

Papir je ze slovniku vydaného v roce 1959

22.11. 2017 PRIRODNI POLYMERY PRF MU 8 dopinék SEM rdznych papirti 2017




Papir filtracéni laboratorni 1

2 i\_\w. % .

SEM HV: 15.0 kV WD:515mm N WD: 5.15 mm
View field: 2.77 mm I Det: InBeam 500 pm View field: 1.08 mm I Det: InBeam
SEM MAG: 100 x Date(m/d/y): 01/08/14 Department of Physical Electronics, CEPLANT SEM MAG: 255 x Date(m/d/y): 01/08/14 Department of Physical Electronics, CEPLANT

Vsimnete si pomérneé stejnomerneé Sirky viaken a
nepritomnosti plniv a pojiv
Papir z bezného laboratorniho filtraku“ v

arsich, porezitu neznam
22.11. 2017 PRIRODNi POLYMERY PRF MU 8 dopln&k SEM rdznych papiri 2017



Paplr flltracm Iaboratoml 2

SEM HV: 15 OKkV | WD: 5.15 mm MIRA3 TESCAN] SEM HV: 15.0kV | WD: 5.15 mm MIRA3 TESCAN

View field: 277 pm Det: InBeam 50 ym View field: 55.2 ym Det: InBeam 10 pym
SEM MAG: 1.00 kx | Date(m/dly): 01/08/14 Department of Physical Electronics, CEPLANT SEM MAG: 5.01 kx | Date(m/dly): 01/08/14 Department of Physical Electronics, CEPLANT

Papir z bezného laboratorniho filtraku“ v
arsich, porezitu neznam

22.11. 2017 PRIRODNIi POLYMERY PRF MU 8 doplné&k SEM rdznych papirti 2017




SEM HV: 15.0 kV WD:14.53mm | | (1] MIRA3 TESCAN| SEM HV: 15.0 kV WD: 5.15 mm il MIRA3 TESCAN

View field: 277 pm Det: SE 50 pm View field: 277 pm Det: InBeam 50 pm
SEM MAG: 1.00 kx | Date(m/d/y): 01/10/14 Department of Physical Electronics, CEPLANT SEM MAG: 1.00 kx | Date(m/d/y): 01/08/14 Department of Physical Electronics, CEPLANT

Dvé riuzna mista vzorku a stejné zvétsSeni

Papir z bezného laboratorniho filtraku“ v

arsich, porezitu neznam
22.11. 2017 PRIRODNi POLYMERY PRF MU 8 dopln&k SEM rdznych papiri 2017




Papir filtraéni laboratorni 4

N e

SEM HV 15 0 KV WD 515mm | ‘ ‘ | ‘ ‘ | [ | MIRA3 TESCAN SEM HV: 15.0 kV WD: 14.53 mm | ] | e ‘ L | MIRA3 TESCAN
View field: 1.08 mm Det: InBeam 200 pm View field: 1.11 mm Det: SE 200 pm
SEM MAG: 255 x Date(m/dly): 01/08/14 Department of Physical Electronics, CEPLANT SEM MAG: 250 x Date(m/dly): 01/10/14 Department of Physical Electronics, CEPLANT

Dvé riuzna mista vzorku a stejné zvétsSeni

Papir z bezného laboratorniho filtraku“ v

arsich, porezitu neznam
22.11. 2017 PRIRODNi POLYMERY PRF MU 8 dopln&k SEM rdznych papiri 2017




Papir filtraéni KAVOVY 1
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SEM HV: 15.0kV | WD: 5.25 mm MIRA3 TESCAN SEM HV: 15.0kV | MIRA3 TESCAN
View field: 2.83 mm Det: InBeam 500 pm View field: 1.09 mm Det: InBeam 200 pm
SEM MAG: 98 x | Date(m/d/y): 01/08/14 Department of Physical Electronics, CEPLANT SEM MAG: 254 x E Date(m/dly): 01/08/14 Department of Physical Electronics, CEPLANT

\

Vsimnete si pomeérne stejnomeérne Sirky viaken a
nepritomnosti plniv a pojiv
Papir z NEBELENE CELULOZY

22.11. 2017 PRIRODNi POLYMERY PRF MU 8 doplné&k SEM raznych papirti 2017




Papir filtraéni KAVOVY 2
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SEM HV: 15.0 kV = 5% IREENEEN | MIRA3 TESCAN SEM HV: 15.0 kV WD: 5.19 mm LLLLL L | MIRA3 TESCAN
View field: 277 pm Det: InBeam 50 pm View field: §5.1 pm Det: InBeam 10 uym

SEM MAG: 1.00 kx | Date(m/d/y): 01/08/14 Department of Physical Electronics, CEPLANT SEM MAG: 5.02 kx | Date(m/d/y): 01/08/14 Department of Physical Electronics, CEPLANT

e 4

Vsimnete si pomérneé stejnomerneé Sirky viaken a
nepritomnosti plniv a pojiv

Papir z NEBELENE CELULOZY
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Papir filtraéni KAVOVY 3
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1 MIRA3 TESCAN]  SEM HV:15.0kV |  WD: 5.19 mm
View field: 1.11 mm Det: SE 200 pm View field: 1.09 mm I Det: InBeam 200 pm

SEM MAG: 250 x | Date(m/d/y): 01/10/14 Department of Physical Electronics, GEPLANT SEM MAG: 254 x | Date(m/dfy): 01/08/14 Department of Physical Electronics, CEPLANT

SEM HV: 15.0 kV WD: 14.48 mm L] | | |

Dvé riuzna mista vzorku a stejné zvétsSeni

Papir z NEBELENE CELULOZY

22.11. 2017 PRIRODNi POLYMERY PRF MU 8 doplné&k SEM raznych papirti 2017




Papir filtraéni KAVOVY 4
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SEM HV: 15.0 kV BN ENEN | MIRA3 TESCAN SEM HV: 15.0 kV WD: 14.48 mm IERAENEE | MIRA3
View field: 277 pm Det: InBeam 50 pm View field: 277 pm Det: SE 50 pm
SEM MAG: 1.00 kx | Date(m/d/y): 01/08/14 Department of Physical Electronics, CEPLANT SEM MAG: 1.00 kx | Date(m/d/y): 01/10/14 Department of Physical Electronics, CEPLANT

Dvé riuzna mista vzorku a stejné zvétsSeni

Papir z NEBELENE CELULOZY
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Papir ruéni Velké Losiny 1

SEM HV: 15.0 kv wo:5.07mm | ]| MIRA3 TESCANJ  SEM HV: 15.0 kv
View field: 2.77 mm Det: InBeam 500 um View field: 1.08 mm Det: InBeam 200 pm
SEM MAG: 100 x Date(m/d/y): 01/08/14 Department of Physical Electronics, CEPLANT SEM MAG: 257 x Date(m/dly): 01/08/14 Department of Physical Electronics, CEPLANT

Ma to byt smes BAVLNA - LEN

Poll o 3 = s At . e ; T

Papir z BELENE CELULOZY
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ni Velké Losiny 2
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SEMHV:150kV Ll MIRA3 TESCANl SEMHV:15.0kV |  WD: 5.07 mm MIRA3 TESCAN
View field: 277 pm Det: InBeam 50 um View field: 54.8 ym Det: InBeam 10 pm
SEM MAG: 1.00 kx Date(m,’d_fy): 01/08/14 Department of Physical Electronics, CEPLANT SEM MAG: 5.05 kx ! Date(mld_ly): 01/08/14 Department of Physical Electronics, CEPLANT

Ma to byt smés BAVLNA - LEN, vSimnéte si
dvou ruznych sSifek viaken.
Vsimnete si takeé pojiva, patrné skrob.

Papir z BELENE CELULOZY

22.11. 2017 PRIRODNi POLYMERY PRF MU 8 doplné&k SEM raznych papirti 2017




Papir ruc¢ni Velké Losiny 3

SEM HV 150KV WD: 14.38 mm | | | \ | | \ | | MIRA3 TESCAN SEM HV: 15.0 kV WD: 5.07 mm LI |
View field: 1.11 mm Det: SE 200 pm View field: 1.08 mm Det: InBeam 200 pm

SEM MAG: 250 x Date(m/d/y): 01/10/14 Department of Physical Electronics, CEPLANT SEM MAG: 257 x Date(m/dly): 01/08/14 Department of Physical Electronics, CEPLANT

Dvé ruzna mista vzorku a stejné zvétsSeni

Papir z BELENE CELULOZY

22.11. 2017 PRIRODNI POLYMERY PRF MU 8 dopInék SEM riiznych papird 2017




Papir rucéni Velké Losiny 4

)“

SEM HV: 15.0 kV ‘ WD: 5.07 mm MIRA3 TESCAN SEM HV: 15.0 kV WD: 14.38 mm [ ] ‘ L] | MIRA3 TESCAN
View field: 277 pm [ Det: InBeam 50 pm View field: 277 pm Det: SE 50 ym
SEM MAG: 1.00 kx | Date(m/d/y): 01/08/14 Department of Physical Electronics, CEPLANT SEM MAG: 1.00 kx | Date(m/d/y): 01/10/14 Department of Physical Electronics, CEPLANT

Ma to byt smeés BAVLNA - LEN, vsimnete si
dvou ruznych sSifek viaken.
Vsimnete si takeé pojiva, patrné skrob.

Papir z BELENE CELULOZY

22.11. 2017 PRIRODNi POLYMERY PRF MU 8 doplné&k SEM raznych papirti 2017
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Papir filtraéni KAVOVY X LABORATORNI

7

SEM HV: 15.0 KV

WD: 14.48 mm

e S

R

View field: 277 ym

Det: SE

SEM MAG: 1.00 kx

22.11. 2017

Date(m/d/y): 01/10/14

50 pm

e . s f
MIRA3 TESCAN

Department of Physical Electronics, CEPLANT

SEM HV: 15.0 kV

WD: 14.53 mm

TERIRRERE MIRA3 TESCAN

View field: 277 pm

Det: SE

SEM MAG: 1.00 kx

Date(m/d/y): 01/10/14

50 pm

Department of Physical Electronics, CEPLANT

Véimnéte si RUZNE POREZITY

PRIRODNI POLYMERY PRF MU 8 dopInék SEM riiznych papird 2017




Papir X papirovina snadno rozmocitelna
trubka 1

/i d 7 i 7 . & X ‘ f e ; A\ A\ S G [ =, A 3 e / A X
SEMIHY: 15,0 MR A2 TESEAN SEMHV: 15.0kV | WD: 15.06 mm MIRA3 TESCAN
200 pm DetSE | 200pm
SENCNAG: 200 X Date(iciy): 10/=316 Sepsrment slERyEcal Eoct. s L b T SEM MAG: 200 x  Date(m/dly): 10/25/16 Department of Physical Electronics, CEPLANT
I 1
4 ” -
Papir - 200x : || Papirovina - 200x

POJIVO
VLAKNA MAJi PRUMER 15 — 20 pm
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Papir X papirovina snadno rozmocitelna
trubka 2

. ] o\ ¥ : i ; w“f
SEMHV: 150KV | WD: 14.41 mm MIRA3 TESCAN SEMHV:150kV WD 14.63 mm

View field: 138 pm Det: SE 20 pm View field: 136 ym Det: SE 20 ym

SEM MAG: 2.00 kx | Date(m/dly): 10/25/16 Department of Physical Electronics, CEPLANT SEM MAG: 2.04 kx | Date(m/dJy): 10/25/16 Deparment ol Ehysical Electionics CERTANT

3 ar Y.il; 2w

MIRA3 TESCAN

Papir - 2000x Papirovina - 2000x

VLAKNA MAJi PRUMER 15 — 20 pm

22.11. 2017 PRIRODNI POLYMERY PRF MU 8 dopInék SEM riiznych papird 2017 28



Papir X papirovina snadno rozmocitelna
trubka 3

&«

SEM HV: 15.0 kV ‘ WD: 14.41 mm - MIRA3 TESCAN SEM HV: 15.0 kV | 214. MIRA3 TESCAN

View field: 27.7 ym | View field: 27.7 ym

SEM MAG: 10.0 kx | Date(m/d/y): 10/25/16 Department of Physical Electronics, CEPLANT SEM MAG: 10.0 kx | Date(m/d/y): 10/25/16 Department of Physical Electronics, CEPLANT

Papir - 10000x Papirovina - 10000x

VLAKNA MAJi PRUMER 15 — 20 pm

22.11. 2017 PRIRODNi POLYMERY PRF MU 8 doplné&k SEM raznych papirti 2017 29



Papir kridovy- ANALYZA PLNIV primo pri
snimkovani SEM 1

Al{OH)3
for

Els[of8] eiccvon

... 1
10prm

ZZ. V1. 2U L[ FRIKRULUNI FULY iviERY FrE MU 8 doplnék SEM rlznych papird 2017




Papir kiidovy- ANALYZA PLNIV 2
sonda zmeérena na konkrétni objekt

B woH)2
Wt% o
0 510 03
C 253 04
Al 228 02
Ca 09 00

22.11. 2017
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Papir kiidovy- ANALYZA PLNIV 3
sonda zmérena na konkrétni objekt

22.11. 2017




Papir kiidovy- ANALYZA PLNIV 4
sprojet“ cely snimek a spektra
sumarizovana

Papir je patrné plnéen
UL DDA yhliéitanem vapenatym a
hydroxidem hlinitym (ten
je i vazebnym c¢inidiem
viaken celulézy)

L

1 [
24 26 28 3 32 34 36 38

22.11. 2017 PRIRODNI POLYMERY PRF MU 8 dopinék SEM rdznych papirti 2017




N DUk = NN AR s oS T : ‘ i

SEM HV: 15.0 kV WD: 21.35 mm MIRA3 TESCAN SEM HV: 15.0 kV WD: 21.35 mm MIRA3 TESCAN
View field: 1.38 mm Det: SE 200 pm View field: 554 um . Det: SE 100 pm

SEM MAG: 200 x Date(m/dly): 11/22/16 Department of Physical Electronics, CEPLANT SEM MAG: 500 x | Date(m/d/y): 11/22/16 Department of Physical Electronics, CEPLANT

Vsimnete si:
- zplosténi vlaken > asi KALANDROVANO
- velkého mnozstvi pojiva mezi viakny

22.11. 2017 PRIRODNi POLYMERY PRF MU 8 doplné&k SEM raznych papirti 2017
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SEM HV: 15.0 kV WD: 21.35 mm SEM HV: 15.0 kV WD: 21.35 mm MIRA3 TESCAN
View field: 277 pm Det: SE 50 pm View field: 138 ym Det: SE 20 ym

SEM MAG: 1.00 kx | Date(m/dly): 11/22/16 Depariment of Physical Electronics, CEPLANT SEM MAG: 2.00 kx  Date(m/dly): 11/22/16 Department of Physical Electronics, CEPLANT

Vsimnete si: )
- zplosténi viaken > asi KALANDROVANO
- velkého mnozstvi pojiva mezi viakny

22.11. 2017 PRIRODNi POLYMERY PRF MU 8 doplné&k SEM raznych papirti 2017
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Papir ,pergamenovy 3
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SEM HV: 15.0 kV WD: 21.35 mm | MIRA3 TESCAN
View field: 554 ym Det: SE 100 pm

SEM MAG: 500 x Date(m/dly): 11/22/16 Department of Physical Electronics, CEPLANT

SEM HV: 15.0 kV WD: 21.35 mm | 7 MIRA3 TESCAN

View field: 56.0 ym Det: SE 10 ym
SEM MAG: 4.94 kx Date(m/d/y): 11/22/16 Department of Physical Electronics, CEPLANT

Cca. 5000 x Cca. 5000 x

Vsimnete si: )
- zplosténi viaken > asi KALANDROVANO
- velkého mnozstvi pojiva mezi viakny

22.11. 2017 PRIRODNi POLYMERY PRF MU 8 doplné&k SEM raznych papirti 2017 36
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SEM HV: 15.0 kV WD: 21.50 mm | MIRA3 TESCAN SEM HV: 15.0 kV WD: 21.50 mm MIRA3 TESCAN
50 pm

View field: 1.38 mm Det: SE 200 pm View field: 277 pm Det: SE

SEM MAG: 200 x Date(m/d/y): 11/22/16 Department of Physical Electronics, CEPLANT SEM MAG: 1.00 kx Date(m/d/y): 11/22/16 Department of Physical Electronics, CEPLANT

Papir na peceni 200 x  papir na peéeni 1000 x

Meéne viaken a vice
pojiva

22.11. 2017 PRIRODNI POLYMERY PRF MU 8 dopInék SEM riiznych papird 2017
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SEM HV: 15.0 kV WD: 21.50 mm MIRA3 TESCAN SEM HV: 15.0 kV WD: 21.50 mm

View field: 55.4 ym Det: SE 10 um View field: 277 pym Det: SE 50 pm
SEM MAG: 5.00 kx | Date(m/dly): 11/22/16 Department of Physical Electronics, CEPLANT SEM MAG: 1.00 kx | Date(m/d/y): 11/22/16 Department of Physical Electronics, CEPLANT

Papir na peceni 5000 x  papir na peéeni 1000 x

Meéne viaken a vice
pojiva

22.11. 2017 PRIRODNI POLYMERY PRF MU 8 dopInék SEM riiznych papird 2017




SEM HV: 15.0 kV WD: 21.50 mm | MIRA3 TESCAN| SEM HV: 15.0 kV WD: 21.35 mm MIRA3 TESCAN

View field: 1.38 mm Det: SE 200 pm View field: 1.38 mm Det: SE 200 pm
SEM MAG: 200 x Date(m/d/y): 11/22/16 Department of Physical Electronics, CEPLANT SEM MAG: 200 x Date(m/dly): 11/22/16 Department of Physical Electronics, CEPLANT

Papir na peceni 200 x PERGAMEN 200 x

22.11. 2017 PRIRODNi POLYMERY PRF MU 8 doplné&k SEM raznych papirti 2017




SEM HV: 15.0 kV

Papir na peceni X ,PERGAMEN* 2

WD: 21.50 mm

il MIRA3 TESCAN

View field: 277 pym

Det: SE

SEM MAG: 1.00 kx

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

50 pm
Department of Physical Electronics, CEPLANT

Papir na pec¢eni 1000 x
Méneé viaken a vice

pojiva

22.11. 2017

SEM HV: 15.0 kV

WD: 21.35 mm

J

il MIRA3 TESCAN
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