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1.

General

SIMONA® E-CTFE belongs tothe meltprocessable group of thermoplastic fluoropolymers
and offers an excellent chemical resistance with a low permeation rate and a wide range
of application temperatures.

Chemically it is an alternating mode copolymer consisting of ethylene and
chlorotrifluoroethylene. The comonomer ratio is almost 1: 1.
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SIMONA®E-CTFEisa partially crystalline thermoplastic with a crystallinity of approximately
35 %. The raw material is generally known in the market as Halar.

1.1 Characteristic properties

excellent resistance against aggressive chemicals, including contact with
alkalines

high resistance against stress cracking

very low permeation rate

low heat expansion coefficient

application temperature range from -76 °C to +150 °C (non pressure)
high flexibility

flame-retardant

excellent weather resistance

good radiation resistance

physiologically harmless

good processability and workability

non-stick and easy to clean

very good electrical insulation properties

high resistance to cold flow
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1.2 Application examples

Due to its properties, SIMONA® E-CTFE is ideally suited as a lining material for chemical
plant construction and in the field of chlorine chemistry. It is highly recommended for
applications requiring a combination of high temperature with chemical resistance.

. channels, suction devices

apparatus construction, absorbers

tank construction for pickling plants
chemical lines, containers

sealing discs and diaphragms

filtering devices

galvanizing industry
semiconductors/etching equipment
reinforced thermoplastic dished boiler ends
storage tanks

metal finishing

nuclear industry

pumps for paper industry

reactor plants, reactor vessels, agitating machines
radiation protection

tank lining, drying towers

environmental protection

fans

scrubbing towers, heat exchangers
cyclones and centrifuges

N

Delivery programme

E-CTFE E-CTFE-GK
(glass-fibre backed)
natural natural

sheet thickness in mm

Extruded sheets

size 2000 x 1000 mm 23—40 2.3—40
diameter in mm

Welding rod

round rod 3and 4 —

On request rolls up to 10 m length can be delivered.

SIMONA® E-CTFE-GK sheets are protected both sides with a polyethylene film.
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3. Technical information

3.1 Material properties

SIMONA

Test Unit SIMONA®
method E-CTFE
Density DIN 53479 g/cm? 1.69
Flexural-E-module DIN 53457 N/mm? 1700
Yield stress DIN 53455 N/mm? 31
Elongation at yield DIN 53455 % 3
Elongation at break DIN 53455 % 125
Impact strength DIN 53453 kd/m? without break
Ball indentation hardness H 358/30 | DIN 53456 N/mm? 56
Shore hardness D DIN 53505 72
Crystalline melting range DSC K (°C) 513-518 (240-245)
Vicat distortion temp. B/50 DIN 53460 K (°C) 391 (118)
Brittle temperature ASTM D-746| K (°C) 197 (-76)
Average thermal coefficient of DIN 53752 K- 5-10°%
elongation
Thermal conductivity DIN 52612 W/mK 0.15
Dielectric strength ASTM D-149 kV/mm 80*
Volume resistivity DIN 53482 | Ohm:-cm 1018
Ringelectrode
Surface resistance DIN 53482 Ohm 10"
Electrode A
Dielectric constant DIN 53483 —_—
at 50 Hz 2.6
at 10° Hz 25
Dielectric loss factor DIN 53483 —_—
at 10° Hz 0.003
at 108 Hz 0.009
Oxygen index IASTM D-2863 % O, 60
Fire behaviour ASTM D-635*" class VO
Water absorption DIN 53495 %/24 h 0.1
Resistance against rays MRad 200

measured at foils (0,025 mm thick)
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UL 94: 0.18 mm; not inflammable, does not drop off

The figures indicated are guide values and may vary according to the processing method and the method
used to make the test specimen. These values cannot be automatically used for finished parts. The
manufacturer/user should check the suitability of our materials for a specific application.
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3.2 Physiological properties

SIMONA® E-CTFE is harmless and non-toxic for most applications. Tests conducted at
the Fresenius-Institute in Taunusstein indicated that E-CTFE complies with the food and
consumer goods law as recommended by the plastic commission of the BGA. However,
a BGA- or FDA-authorization has not yet been applied for.

3.3 Behaviour in fire

SIMONA® E-CTFE is flame-retardant and self-extinguishing after removal of the flame.
The oxygen limit index following ASTM D-2863 is 60 % O2. The test in accordance to UL
94 (Underwriter Laboratories) resulted in the classification ,VO" with a 0,18 mm thick
sample, with no flame build-up or dripping observed. E-CTFE has also passed the
relevant combustion tests for electric wire covering requirements, with the smoke level
produced clearly below that of other fluorine polymers.

3.4 Electrical properties

E-CTFE is an excellent insulation material with various applications for electric wire
covering. The low dielectric constant of 2.6 at 50 cycles is stabilized over a wide
temperature and frequency range.

3.5 Ageing resistance

Like all fluorine polymers, SIMONA® E-CTFE is distinguished by its high resistance to UV-
rays. In accelerated weathering tests over 3000 h in the Xenon-Weather-O-meter,
SIMONA® E-CTFE showed no alteration. Due to its resistance against chemical attack,
results indicated the excellent ageing resistance in atmospheric conditions of SIMONA®
E-CTFE. The ageing behaviour at elevated temperatures has been checked by storing
sample rods in a hot air oven, where over a period of time it was noted 50 % reduction of
the elongation at tear from the starting value. These tests indicate an expected lifespan
of more than 10 years at the maximum duration application temperature of 150 °C.
However, with the additional contact of chemicals, the lifespan can possibly be clearly
reduced.

Discolouration due to long-term heat contact does not indicate any damage of the
polymer, but is caused by the change in colour of a processing aid contained in small
quantities in the basic polymer. Discolouration will also appear when E-CTFE is exposed
over along period of time to high concentrations of certain acids such as sulphuric or nitric
acid. Tests indicate however that the application properties of SIMONA® E-CTFE are not
negatively influenced by this discolouring.
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Deep drawing parameter:

SIMONA

E-CTFE/-GK

heating from both sides

heating from one side

upper heating
lower heating
Heating time/mm thickness

450 - 550 °C (acc. to zone)
400 °C
45 -50 sec

400 °C
100 sec

of sheet

When pressure forming backed or non-backed sheets they should optimally be tempered
to 180 °C in a circulating air oven. The forming moulds should have a minimum
temperature of 80 °C.

The glass fibre backed sheets have a limited forming capability which must be evaluated
by forming trials.

The indicated values serve only as a guide and can vary depending on the machine and
tool conditions.

4.3 Tank lining

Duetoitsflexibility together with its excellentchemical resistance and very low permeability,
SIMONA® E-CTFE is perfectly suited as a lining material for chemical plant construction.

With the stretchable glass fibre backing of SIMONA® E-CTFE, durable bonding with
thermoset resins or bonding to metal surfaces can be made.

When laminating with polyester or epoxy resin, the first resin application has to saturate
the backing completely. Obviously the resin quality has a great effect on the bonding
strength. Trials with Palatal A 410 produced a frontal peel strength of >7.0 N/mm2 atroom
temperature, i. e. the value of 5 N/mm?2 required by the VCI (i. e. a German institution of
the chemical industry) for PVDF has been largely exceeded. The shear strength values
determined were >8.0 N/mm?2, whereas no test piece shows any peeling off in the
laminated area. For applications above 80 °C we recommend the use of polyester resins
with high temperature resistance or epoxy resins.

When lining, the steel surface must be pretreated prior to bonding in such a way that it
corresponds to the graphics Sa 2 1/2 following DIN 55928, part 4. When bonding to metal,
there is the risk that without careful preparation by grit blasting or degreasing, the bond
will be ineffective. The correct two component contact adhesive (wide temperature
spectrum) and primer is required to achieve a successful bond with E-CTFE.

For the forming and bonding of dished tank ends for example, SIMONA® E-CTFE-GK can
be thermoformed (see chapter 4.2).

1
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4.4 Machining

All usual machining processing methods are applicable. The tooling equipment and
settings are similar to those required for the processing of polyamide-6.

Generally fast-speed machine tools with strong bearings are preferred. The temperature
build-up due to poor heat conductivity can be reduced by using sharp cutting tools, good
chip removal and effective cooling, together with good extraction of swart and dust, which
is an absolute necessity.

5. Advice

Our Sales and Technical Application Department have experience over many years of
applications for and processing of thermoplastic semi-finished products and will be
pleased to advise you.

The source of technical information in respect of chemical, electrical, physiological
properties along with ageing resistance and the behaviour in fire is taken from product
information supplied by Montedison/Ausimont, which SIMONA believe this to be correct,
no guarantee is implied or given in this respect.
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CEE-Safety Data Sheet according to 91/155/EWG Page 1 of 2
Trade name:  SIMONA® E-CTFE 10/2002

1. Indications to the manufacturer

SIMONA AG Phone (0 67 52) 14-0
Teichweg 16 Fax (0 67 52) 14-211
D-55606 Kin

2. Composition / Indications to components

Chemical characteristics: ethylene chlorotrifluoroethylene copolymer
CAS-number: not necessary

3. Possible dangers

unknown

4. First-aid measures

General comment: medical aid is not necessary

5. Firefighting measures

In case of fire please use gas mask and breathing equipment independing of circulating air.
Fire residues must be disposed of according to the local instructions.

Suitable fire-fighting appliance: water fog, foam, fire fighting powder, carbon dioxide

6. Measures in case of unintended release

not applicable

7. Handling and storage

Handling:

1. Working rooms must dispose of good ventilation, separate flue has to be installed.

2. Do not expose to open flame.

3. Do not smoke in such areas where an accumulation of E-CTFE dust has to be expected.
4. When welding please avoid an exceeding of the recommended air and tool temperature.
When not observing these safety instructions people can suffer from teflon fever (high

fever with symptoms of influenza). Medical aid is necessary.

Storage: unlimited good storage property

8. Limitation of exposition

Personal protective equipment not necessary
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Trade name: SIMONA® E-CTFE 10/2002
9. Physical and chemical characteristics

Phenotype: Change of state:

form: semi-finished product  crystallite melting point: 240 - 245 °C
colour:  different density: 1.68 g/ecm3
smell: not distinguishable

10.

Stability and reactivity

Thermal decomposition: from 350 °C

Dangerous decomposition products:

Above 350 °C decomposition in toxic fluor containing substances. During the burning
process hydrofluoric acid, carbon dioxide and water will develop, in case of incomplete
burning also carbon monoxide and low molecular fluorocarbons may arise.

11.

Toxic indications

During several years of usage no effects being harmful for the health were observed.

12.

Ecological indications

No bhiodegradation, no solubility in water, no effects being harmful to the environment must
be expected.

13.

Waste-disposal indications

Can be recycled or can be disposed of together with household rubbish (acc. to local
regulations).

Waste key for the unused product: EAK-Code 120 105

Waste name: waste of fluoro-plastics

14.

Transport indications

No dangerous product in respect to / according to transport regulations

15.

Instructions

Marking according to GefStoffV/EG: no obligation for marking
Water danger class: class O (self classification)

16.

Further indications

The indications are based on our todays knowledge.
They are meant to describe our products in respect to safety requirements. They do not represent
any guarantee of the described product in the sense of the legal guarantee regulations.



