poflim Series

Flame retardants for composite industry

Local. Global. Integrated.



Operating in 17 countries, in 39 different
locations, PCC SE currently employs
qver 3 300 people.
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About
Us

PCC Rokita SA is one of the largest chemical companies
in Poland, offering a wide range of advanced

products for various industrial sectors. The company has
four main chemical complexes: Chlorine

Complex, Polyols Complex, Phosphorus Chemicals
Complex and Lubricants Complex. Each specialises

in the production of innovative raw materials and
additives used in a wide range of industries.

Thanks to modern technologies and strong research
and development facilities, PCC Rokita SA plays

an important role in the European chemical market,

Roflam Series

providing high quality products that meet the stringent
requirements of its customers.

PCC Rokita pays particular attention to sustainable
development, which is one of the key elements of

its corporate strategy. In order to strengthen its
competitive position in the chemical market,

the company is committed to promoting responsible
production and consumption along the entire value
chain. The concept of sustainable development is
therefore a key aspect of all the company’s
management and operational processes.
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Roflam Series

Roflam Series

Halogen-free phosphate flame retardants in a colorless liquid form. When combined with inorganic powder flame retardants, these

products exhibit synergistic effects, significantly increasing fire resistance while reducing viscosity levels.

Key applications

- Composites

« Pultrusion & Infusion processes

- Thick intumescent coatings (epoxy resins)

Typical properties

Key features

- Excellent flame retarding profile
- Synergistic effect with solid FRs
- Easy for processing
- Viscosity reduction

- Fibers soak enhancing

. . Density [g/cm?] Viscosity [mPa-s] Phosphorus content
Ingredient Chemical name Features
e at 25°C at 25°C % w/w]
Roflam F5 !sopropylated 1.21 58 8.5 Low viscosity
triaryl phosphate
Roflam B7 t-butylated 1.18 78 8.5 Safe to human health
triaryl
Roflam B7L phosphate 1.12 300 74 No-labelling
Oeko-tex®
resocrinol
Roflam R bis(diphenyl phosphate) 130 600 1.0
High P-content
Roflam BR 102 modified aryl phosphates 1.26 250 proprietary
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Unsaturated polyester resin

Product performance
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® moderate ® ®good ® ® ®excellent

FR solutions for polyester resin
Raw material Loadings [phr]
Polyester resin 100
Flame retardant 10
Hardener 2
Flame ] . o .
retardant LOI [%] Viscosity at 25°C* [mPa:-s] Deflection [%] Flexural strength [MPa]
n/a 18.4 4349 3.0 69.3
Roflam F5 20.6 367.5 >6.0 30.8
Roflam B7 20.6 3337 >6.0 29.7
Roflam B7L 21.8 339.0 5.1 729
Roflam R 220 299.0 5.0 83.2
Roflam BR 102 226 305.0 6.0 58.4

*Anton Paar - Spindle 2



Roflam Series

Glass fiber reinforced plastics (GFRP)

Basic formulation

Raw material Loadings [phr]
Polyester resin 100
Flame retardant 0-30
Glass matt 450g/m? 6 layers
Hardener 2

Flammability and mechanical performance and viscosity reduction

Flame . Viscosity at 25°C* .

Loadings [phr LOI [% Deflection [% Flexural strength [MPa
retardant gs [phr] (%] [mPa-s] %] Sl ]
n/a - 21.6 434.9 37 2320

10 238 367.5 4.1 2448
Roflam F5
30 26.2 2435 53 41.6
10 232 3337 4.3 208.5
Roflam B7
30 254 2435 49 84.1
10 254 339.0 3.8 245.0
Roflam B7L
30 27.4 261.5 3.9 170.7
10 25.6 299.0 3.7 219.6
Roflam R
30 284 2729 4.3 161.3
10 252 305.0 3.9 2519
Roflam BR 102
30 27.8 251.3 4.4 136.1
*Anton Paar - Spindle 2
FR efficiency and viscosity reduction
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Flame retardant loading
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FR solutions with solid additives in composite industry

Raw material

Loadings [phr]

Roflam Series

Polyester resin 100
Flame retardant 20
ATH 50
Glass matt 450g9/m? 6 layers
Hardener 2

Ir:e!iz:lrr‘ga nt Lotk 2\5/‘i’SCc’?[Srir:>Fl’aa:cs] Deflection [%] streI:S)t(l:"[illPa]
n/a 26.6 788.8 34 234.6
Roflam F5 284 563.4 4.2 175.0
Roflam B7 28.6 5414 44 165.1
Roflam B7L 29.8 602.2 43 181.5
Roflam R 31.2 593.9 44 182.6
Roflam BR 102 303 551.9 48 162.1
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Epoxy resins

Product performance

FR solution

Viscosity

/ features iRy reduction L ol
Roflam F5 ) ) .
Roflam B7 ) ) oo
Roflam B7L ) . oo o
® moderate ® ®good ©® ® ®excellent
FR solutions for epoxy based plastics
Basic formulation
Raw material Loadings [phr] Processing

Epoxy resin DGEBA 100
Aliphatic amine 10 Cold cured resin
Flame retardant 0-30
Flammability performance and viscosity reduction
Rl Loadings [phr] Viscosity at 25°C [mPas] LOI [%]
retardant gslp y
n/a - 32000 204
10 15000 219
Roflam F5
30 5500 225
10 16 700 220
Roflam B7
30 7200 224
10 20500 2238
Roflam B7L
30 11800 23.1




Roflam Series

FR efficiency and viscosity reduction

40000 23,5
23,1
23
32000 22,5
p— 224 22,5
30 000 v
o
& 22
£
&
< a5
=}
= 20000 s
ﬂ;\ 21 9
(%]
O
)
2
> 20,5
11 800
20,4
10 000
20
7 200
5500
19,5
0 19
Epoxy resin 30phr 30phr 30phr
Roflam F5 Roflam B7 Roflam B7L
Flame retardant loading
Product performance
Basic formulation
Raw material Loadings [phr] Processing
Epoxy resin DGEBA 100
Aliphatic amine 10
Cold cured resin
ATH 140-150
Roflam 0-10

Flammability performance and viscosity reduction

Solid flame
Fl Loadings [ph
ame retardant oadings [phr] retardant
n/a 150
Roflam F5
ATH
Roflam B7 140
Roflam B7L

Viscosity [mpa-s]

i 0 -
Loadings [phr] at 25°C LOI [%] UL-94
- 120 000 37.0
43 000 37.0
Vo
10 47 500 36.8
58 000 37.2
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Viscosity reduction - high filled systems

ATH/Roflam B7L 140/10

ATH/Roflam B7 140/10

ATH/Roflam F5 140/10

ATH 150phr
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Viscosity at 25°C [mPa-s]
FR solutions for high filled systems
Basic formulation
Raw material Loadings [phr] Processing
Epoxy resin DGEBA 100
Aliphatic amine 10
Cold cured resin
APP / Melamine / Pentaerythritol 5/1.7/1.7
Roflam 0-20
Flammability performance and viscosity reduction
Formulation Loadings [phr] LOI [%] UL-94 Viscosity at 25°C [mPa-s]
APP 5 24.0 no class 40000
10 25.2 V1 17 600
Roflam F5
20 28.1 Vo 9600
10 25.0 Vi 18 900
Roflam B7
20 27.5 Vo 11700
10 25.0 \al 22500
Roflam B7L
20 26.8 Vo 15700
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Q) PCC

PCC Rokita SA
Sienkiewicza 4

56-120 Brzeg Dolny, Poland
products@pcc.eu

Please visit our capital group business platform:
www.products.pcc.eu
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The information in the catalogue is believed to be accurate and compiled to the best of our knowledge; however, it should be
considered as introductory only. Detailed information about our products is available in TDS and MSDS.

The suggestions for product applications are based on our best knowledge.

The responsibility for the use of products in conformity or otherwise with the suggested application, and for determining product
suitability for the user’s own purposes rests with the user.

All copyright and trademark rights, as well as other intellectual and industrial property rights and the resulting rights to use this
publication and its contents have been transferred to PCC Rokita SA or PCC EXOL SA or its licensors. All rights reserved.
Users/readers are not entitled to reproduce this publication in whole or in part, nor are they entitled to reproduce it (excluding
reproduction for personal use) or to transfer it to third parties.

Permission to reproduce it for personal use does not apply to data used in other publications, electronic information systems, or
other media publications. PCC Rokita SA and PCC EXOL SA shall not be responsible for data published by users.



