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HISTORIE V. DATECH

19351 Zal ogen2 a. s. Fatra ﬁam

19401 Zah8j en2 prTmyslov®ho zpracovg8§n2 nlastT v IR

1948i Zah§8jen2 viroby nafukovac2ch hr al

19491 Zahajeni vyroby lisovanych podlahovin W
1949iVzni k plasti k§Ssk®ho z&vodu v viuiupyini (Te
19561 Zah8j en2 prTmysl ov®ho zpracov§g8n? ' ! —2 E)
19581 Vyr obena prvn?2 izolaln2z f-1ie

197571 Vyrobena nulta série homogenni podlahoviny Elektrostatik @
1992i Zahéjeni zpracovani BO PET v Chropyni Napajedla
19947 Certifikace LRQA podle norem ISO 9001

1998i Fatra soul 8st? akciov® spolelnos!

20000 Vst up spolelnosti Fatra do ;}?TECHNOPLHST

20001 Certifikace LRQA podle norem ISO 14001

2002i Zal |l enNDn2 z8vodu Technopl ast n
20021 Zahéjeni vyroby paropropustnych folii
2006 Vy|l Il enDn2 Fatry z Aliachem, a . a .

S .
2006i Zah&8jen2 viroby vstSikovanich vir
20117 Zahdjeni vyroby plovouci vinylové podlahoviny FatraClick®
2013iUdNl en2 titulu AVirobce rokufi v prestign?2 southDgi
2014iSvazem chemick®ho prTmyslu LR udRlena ACena udrgit
20151 Zavedeni technologie regranulace

- 9-




BUSINESS MODEL
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PRODEJ DLE SEGMENTS

| zol al n?2
32%

BOPET 11%

PPFaL 12%

Podlahoviny
Spot 16%
segment 8%




FATRA, A.S. NAPAJEDLA i VYROBNI PROGRAM

7 .
Fatra vyr8bnla v |licenci protiplynov® masky typu Leyland, ve srovng8n?:
s Angli?2 byla viroba modernhjg2? a lepg2. Novou l|lisovac?2 formu si nec | a

Fatra patentovat a nabidla ji Anglii ke koupi.
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DSC A TG TERMICKA ANALYZA

I.-Ter mick8 anallza v | aborat o0S2ch

1. Historicky exkurz

Prov8§dhDn2 anallz bez pS2strojT url et
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TERMICKA ANALYZA - FATRA, A.S. NAPAJEDLA

dent

fi kace

pjol ymer T

Tabulka 5.1: Orientacni zkousky polymeru v plameni

b e, Vzhled ohofelého
olymer po vyjmuti Plamen
zbytku
_ z plamene
PE - polyetylen + svitivy s modrym jadrem  otaveny, mekky
PP - polypropylen + svitivy s modrym jadrem  otaveny
PIB - polyizobutylen + svitivy, zluty mazlavy a lepkavy
PS - polystyren + svitivy, cadivy (saze) otaveny a zCernaly
POM - polyoxymetylen + modravy nezmeneny
PVAc - polyvinylacetat + zluty, jiskrivy ztmavly
3 B % i zhnédly, prostoupeny
PMMA - polymetylmetakrylat + modry se zlutou spickou T
PC - polykarbonat svitivy, cadivy zuhelnately, krehky
PA - polyamid modry se zlutou spickou  otaveny

PUR - polyuretan linearni
PVB - polyvinylbutyral

PETP - polyetylentereftalat
PVAL - polyvinylalkohol

PVC - polyvinylchlorid

modry se zlutym okrajem
modry se nazloutlym
okrajem

svitivy, cadivy

svitivy, zluty, cadivy
zZluty, zékladna zelene
lemovana

otaveny, ztmavly
ztmavly

otaveny, zuhelnately
ocazeny, zmekly

zuhelnately, krehky

PF, - polytetrafluoretylen - zluty, zakladna zelena beze zmeny
fenoplasty (vytvrzene) + Zluty, cadivy zuhelnately

e -Uamlnop,lasty . + Zluty zuhelnately
(mocovinove, vytvrzene)

MF - aminoplasty : + zluty zuhelnatély
(melaminove, vytyrzene)

epox1dove' PrysKyrice + Zluty zuhelnately
(vytvrzene)

silikony - svitivy, bilé dymy bila, krehka hmota

+ hori, - zhasina, * podle plniva

\Y

pl ameni




TERMICKA ANALYZA i- FANRMRAS. CHROBYNE CHF

Ter miick8 anallza v | abormat oSz c

METTLER FP 80/82

pS2stro]j
DSC 7Perkin Elmer




DSC A TG TERMICKA ANALYZA

2. Laboratornz a S2 z e n 2

Fatra, a.s. Napajedla

- DSC 200PPhoxNETZSCH  (2003)

- TG 209 F1 LibradNETZSCH  (2013)

Fatra, a. s Chropynni

- DSC DiamontPerkinElmer  (2008)
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DSC A TG TERMICKA ANALYZA - FATRA, A.S. NAPAJEDLA

Ter mick8 anallza v | aboratoS2ch

- obdobiod roku200Bd o0 s oul asnost.

pS2stro]j
DSC 200PCPhoxNETZSCH (2003)

Measaring Cell

DSC - termicka analyza

pS2stro]j
TG 209 F1 Libra NETZSCH (2013

. /& s | :
S /\ m«‘\\ :
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DSO\A T G RERMICKA ANAL EZPRG, wW.b5. EHRAPYN§

Ter mi ck 8§
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Vv

| aborNat oS2ch

pS2stroj
DSC Diamont Perkin EImer (2008)




DSC A TG TERMICKA ANALYZA

3.Vyznam DSC a TG termicke analyzy:

-kontrola kvality surovin a ma
-posouzen? vl]lastnost 2 p adragavaimn
- sledovani zpracovatelského procesu
-identifi kace materi 8l ov®ho s
-Segen? rekl amac?

-anallza konkurenln2ch vIirobkT

A
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DSC A TG TERMICKA ANALYZA

4PS2 Kkl ady anall

[ 02N} 2n FANXYE CIFONI I D&
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DSC A TG TERMICKA ANALYZA

Kwaladtiintagatida mine?ialianal 1 za mater i 8§

1. Polymery( n a p &.D, PE-BHD, PE-LLD, PP, PETP, PVC, elastomery,
TPO, ABS, atd.)

2. Plniva:(CaCOg3, TiO2, zeolity atd.)

3. Kapalné a sypke vzorkf:z mRDk | ovadl a, stabil i z:
4. Anorganické pigmenty

5. VmDstky v materi 8l u

6. |l dentifkkakarmatewi EbBPkT

7. VVyvojoveé a technologické projekty

- 25 -
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DSC A TG TERMICKA ANALYZA

Kontrola kvalilty s

-6AA0S adi2NRPOAYER
- regranulat
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VSTUPNC KONTROLA LI SThCH SUF

Vstupni kontrola materialu i suroviny a aditiva

DSC analyza
DSC analyza N, FLOW: 50 ML/MIN
DSCI(M;?L DSCanal T za materi §lu Vstupn? kontrol a: HEATING: 10 °C/MIN
ingsorb OB - Sl 77{;\,,

050

|

Y

@c teplota tani

0

Kingsorb OB i UV stabilizator

&0 2 B

Stearan vapenaty POE

DSC analyza
; N, FLOW: 50 ML/MIN
TG analyza HEATING: 10 °C/MIN g R
or Foutmmn o, tew mnistat 6 ’/7 b2
IG termick§ anallza materiS§lu vzore = \ /,
(prTonn fonailey: 20Ac - 1000AG/10AC min Bainertn: aim Nz, somf | \
\

o | |
»
|
[
|

Oblast tepelné degradace materialu 1 /
%c teplota téD

100
15 350
\\\\\
“+m
I B3 f
,,,,,,,,,,,, T B e P Peak 144.4°C
m———— 1 o
It
Tenperatire AC

Omnistab UV 326i UV stabilizator




VSTUPNC KONTROLA LI SThCH SU

DSC analyza Vstupni kontrola materialu T suroviny

N, FLOW: 50 ML/MIN

HEATING: 10 °C/MIN U surovin, které vstupuji do zpracovatelského procesu, je

mi mo jin® pr ov §dtutoanaliz8uGe an all |
T pDsc analiza: Bralen FB 2- | hodnotiteplota tani, entalpie a procento krystalicke faze. Z
tvaru kSi vky s e vyhodnot]|?

{n\

di stribuce makromekul 8rn2ch
«» | nastaveni technologickych podminek zpracovani na
vyrobnich linkach. Entalpie a podil krystalické faze nam
dava informaci o tuhosti, poddajnosti a transparentnosti
finalniho vyrobku.

seclmi) DSC anallza: OOT - Bralen k&

DSC analyza materialu LDPE

MNDSen2 OOT. Tato hodnota n8m

stabilizovana a jak bude nachylna k degradaciO O T mn $|2 |

v at mosf ®Se kysl 2ku, z | @°

ohS2v§ ryQ/hmiosst2a 1m08sl|l ednh

exotermni reakce DSC i OOT analyza materialu LDPE

- 28 -




VSTUPNC KONTROLA REGRAN

Vstupni kontrola materialu - regranulat

Material vyhovuje

DSC /(mWimg)

Texo DSC anallza materi §lu - LDPE FP Re
0100 (PrTbnh mn$Senz po odmaz§n? tepeln® historie)
o] ., -
Material nevyhovuje
Partial Area: -122.3 J/g
0100 118. 3 AC:75618%
-0.200
-0.300
DSC /(mWimg) ~ .
exo DSC anallza Qteri §8lu - regranul §8t,
(PrTbnh mns$enz - ruhl oh$ev, po odmaz§n2z tepel:!
-0.400 - 0
-0.500 -
-0.10
-0.600 -
Area: -14.22 Jig
-0.700 020 | Area: -25.27 Jig A 6]

DSC analyza materialui s mND's -LP B PE-LLD

0 50 100 150 200 250 300
Temperature /AC

DSC analyza materialui s mPD s -LBHEP a PES

y N, FLOW: 50 ML/MIN
DSC analyza HEATING: 10 °C/MIN

- 29 .




DSC A TG TERMICKA ANALYZA

Vstupni kontrola materialu PETP - regranulat

Filename: C:AProgram File..\137 AGLOMERAT 101_I.pdid
Operator 1D: gasparkova
Sample |D: 137 AGLOMERAT 101_1
Sample Weight: 9.500 mg
Comment:
30
PET AGLOMERAT 101_VYHOVUJE Peak 265,87 T
Peak = 2653.54 T Peak Height = 91709 m
25 {PET AGLOMERAT 101_NEVYHOVUJE Peak Height = 10 9627 m\W
~ Area = 461.218 mJd
\\‘\ =
Area=429211 mJ T Delta H = 46 5877 J/g
20 1 Delta H = 45.1801 J/g
PET aglomerat
| vyhovuje
27225 T
10 73686 mW
= - -
E 5 Onset = 23867 C Onset = 2408 T
o
=
o
£ o
B Onset = 199 80 T
w
-5 | Onset=213307T
'g-g' 5 f | | T :
T |
T
10 4
28098 T
\ -8.2062 mwW
-15 Peak = 18590 T N\ /
Peak Height = -5.3161 mW \)/
204 Area = -362.936 mJ PET aglomerat
Delta H = -36.6602 Jig Peak = 20397 © )
Feak Height =-12.6073 mW nevyhovuje
-25 4 Area = -482.764 mJ
Delta H=-50.8173 J/g
-30 T T T T T T T T T T T T 1
50,01 60 a0 100 120 140 160 180 200 220 240 260 280 300.0
Temperature (T)
9.5.2018 8:34:03
1) Hold for 1.0 min at 50.00T 4)  Cool from 300.007T to 50.007C at 20.00TC/min
2) Heat from 50.00%C to 300.00TC at 20.00C/min 5) Hold for 3.0 min at 50.00C
3) Hold for 3.0 min at 300.00%C 6) Heat from 50.00°C to 300.007C at 20.00C/min

DSC Diamont Perkin Elmer .
-301




DSC A TG TERMICKA ANALYZA

Sledovani zpracovatelského procesu

-pr TbhNh gel atinace

-31 -
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DSOA T G TERMICGKA ANALYZA

PV C s in$beslovani chrakteristickych oblasti materialu

DSC /(mWimg)
exo

DSC a_nasza materi § ue'* DSC 200 PC PhOX NETZSCH

|
ezgelatinovani origingl (|erven §), zelen
(prTbnh mnéenz -

Detail - oblast Tg

cStEHGAYLE QS t £/

-0
Temperature /AC

DSC analyza materialu PVC (suspenzni a emulzni) /
ipSechodovs8 oblast Tg [
| IS A SR NN - o » o w P N T T e e R P PR
¢ N, FLOW: 50 ML/MIN DSC analyza materidluPVCi Tg a obl ast [gel
bsC analyza HZEATING: 10 °C/MIN

- 32 -




DSC A TG TERMICKA ANALYZA

|dentifikace materialu

-s|l ogen?2
-strukturn?2 zmBDny

- 33 -
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DSC A TG TERMICKA ANALYZA

DSC /(mWimg)
ext

Identifikace materidlu-s | o gle n 2

el EVAC 12,5% NC

EVAc 18%WC

/////////

Granulat-mat er i 81 oy ® sl ogen?

DSC analyza

DSC 200 PC Phox NETZSCH

N, FLOW: 50 ML/MIN
HEATING: 10 °C/MIN

Folie-mat eri 81l oy® sl ogen

A
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DSC A TG TERMICKA ANALYZA

|dentifikace materidlu-s | o g/ e n 2

Sample Weight 11.000 mg
Ciomment

Filename: ..X nocholts potiskem_3vrst_kalsem.pdid
Dperator ID: gasparikova
Sample ID: VL 202 TRIPLEX, 5 POTISKEM_3 WVRESTWVY

3|1ZVL 202 TRIPLEX S POTISKEM_3 VRSTVY

Laminat Triplex i~ koolnrkrarr felim | n 2

34
32 LD-PE
Peak =111.60 T
3o | Peak Height = 5.0898 mW PA
Area = 458 054 mJ LLD-PE PET
- Delta H=41.8413 J Eea::2_1%.411‘t1g?2 "
— ‘eal eight = 1. m _
g 118.00 T 9 Peak =251.22 C
E 251411 mW Area = 34 472 m. Feak Height = 1.0540 mW
Delta H = 3.1338 g
= 28 4 EVOH Area = 70.153 mJ
Delta H = 8.3775 g
Peak = 18B.01 T
3 24 Peak Height = 0.1155 mW
et Area = 2.085 m.J
E Delta H = 0.2714 J1

PETP- PELD+PH.LDc EVOH: PAC EVOH; PELD+PHLD >

120 140 180 180 200 27 240 260 280 2000
Temperature ()
1232018 12:28:24

2} Heat from 50,007 to 300.007C at 20,00 min

1) Hold for 1.0 min at 50.007C
2) Hold for 2.0 min at 200.00C

4y Cool from 3000007 to 50.00°C at 20.00T min
5) Hold for 3.0 min at 50.00°C
6) Heat from 50.00°C to 200.007T at 20 .00CAmin

DSC Diamont PerkinElmer
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DSC A TG TERMICKA ANALYZA

TG analyza HEATING: 10 "CIMIN Identifikace materialu u HIF TPO félii

TG /% Flow {ml/min)
TG termicka anafyza matenalu - Anafyza TPO fom na pntomnost retardéru horem
(Pudmmkymérem 25-1000°CHO* C!min atm. N2/50mljmin.) l

HIF TPO félie retardér

100 200 300 400 500 600 700 800 900

TG 209 Libra Netzsch

- 36 -



DSCA T G RERMICKA IARKALY ZA

| denti fi kace vmRstku v mater.

S Caple T uprsoed AR | - | H
¥ e
o FT-R gnaljza meterigs - privo GaGO3 Capiex 2T, | | | | | | A
) : : : i f ﬂ s
: ’ ! ELH
i .
o H i
Pe | |
I i
B | + 1 +—
iL ; Pl | Ti2
R 1T
| \
7 ; BB ‘
T
AR
J s AN
) o B 0 on o - e m
[r—
FT1 IR analyza
Flow /(mi/min)
TG % DTG /(%/min)
100 IG termick§ anallza materi§lu - vzorek p)
Is = e F = e ————————— || e e e e = ! 0
HTF T T 1%®€
95
K
o 200
-2
85 vzorek piniva CaCO3
150
80 3
75
100 4
70
5
65 50
, ~ , 60 %
2 2 o
. 55

1000

TG analyza
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DSC A TG TERMICKA ANALYZA

Strukturn?2 zmRnyipr wm2 ea i &rd whliPEd

DSC /(mWimg) .
1 exo DSC anallza materi §l u  AETPo-drMat er im&alt ePEEBP |IPETP
( bDsc kSivky prvnzho ohSevu)
Tccl
05 4 Peak: 130. 9 AC
Tg2
Glass Transion
Onaes s AC
7.9 AcC
o nflecton: 5. 8 Ac
Dot ot 0100 3410 Area: -66.35 J1g Area; -45 Jg
T
Area: 27.69 Jig . 7
To1 PETP krystalicky -pr v n 2
05 ] iass Tafsiion:
oveec 181 AC
W |70 Ac
intecton:| 77 5 A G
e |7 0 Ac
Delta Cp*;  0.316 J/(g*K)
Tm2
Peak: 245. 4 AC Ac
1o
100 150 200 - 250 1 /300)
B i I Ac bSC Kmwing ~
emperature 261 oo DSC analiza materi §l u . PEIMo-drMat er imalt eREEP [PET
o ( bsCc kSivky druh®ho ohS$Sevu - odmazan§ tep
e -n Z
DSC analyza PETPT pr vn2z ohSeyv
Glass Tansiion Peak: 164. 5 AC
010 Pl U PO
o o s hE
Misction: 5. & Ac
End a4 Ac
Sl o “aiame aitoro
020 ]
Tg2 Area: -36.58 Jig Area: -42.9 Jig
class wansitidn
WIS Ac
s 7lE AE
o © Area: 16,09 J ’
imecion: 18 4¢ 0 Y
Delta Cp*:  0.285 J/(g*K)
00 ]
DSC analyza | | N2FLOW: 50 ML/MIN
. o 050 ]
HEATING: 10 °C/MIN %0
Tm2 Tm1
Poak 248, 2 AC Pealc 257, 7 |AC
060

200
Temperature /AC

DSC analyzaPETPidr uhlT ohSe

-38 -



DSC A TG TERMICKA ANALYZA

Strukturn?2 zmhbhP mSteuvi gthl PE®mM

DSC /(mwW/mg)

[26.6} exo DSC anallza materi §lu - vzorek PE-LD protihlukov® bari®ry - po expc
_\ (PrTbnh mnsen2 - druhlT ohSev po odmazg8n2? tepeln® histor
l“:\_

0.2 -

R PE-LD (23.6]
‘N\ Area: -155.7 J/g Area: -135.4 J/g

Tm2 vzorek materialu PE-LD po
Peak: 111. 4 AC expozicii 10% stabilizatoru

1.0 J Tml : '
Peak: 110. 4 M

-1.2 4

T T T T T T T T
-50 0] 50 100 150 200 250 300
Temper ature [/ AC

PE-LD nestabilizovany a stabilizovany: po expozici zrychlenym stanutim - srovnani

DSC 200 PC Phox Netzsch
- 30 -




DSC A TG TERMICKA ANALYZA

TG analyza materidlui mNSeno za nor m8l n2ho t 1l aklu

TG /%

DTG /(%/min)
5
100
------------- o e oblast degradace:materialu
80 i i
60
TG % DTG /(%/min)
]15
100
40 sample #1
(under synthetic air) -20 10
12.7 % 90
- | e T s A0 N U A ——— 5
32% 80
¥ -30 0
Residual Mass: 7.8 %
100 200 300 200 500 500 700 800 900 29
Temperature /°C E
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Figure 2. TGA ( )and DTG ( —-—- =) results for sample #1 (green curves:

measured under air; purple curves: measured under vacuum)

SN ¢ - 1 1
TG 209 F1 Libra Netzsch

- 40 -




DSC A TG TERMICKA ANALYZA
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DSC A TG TERMICKA ANALYZA
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DSC A TG TERMICKA ANALYZA
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DSC A TG TERMICKA ANALYZA
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DSC A TG TERMICKA ANALYZA
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