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in Chlorine & HCl applications
‘ Introduction to PTFE & PFA material
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Intro of PTFE and PFA:

Advantages:

+ excellent universal chemical resistance

+ anti-adhesive surface

+ UV-resistance

+ wide temperature range -15°F to 392°F*, ..
+ etc.

* . : . . \ LI
In special applications also a wider temperature range U
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Adva {ages + excellent chemical resistance
+ anti-adhesive surface
+ UV-resistance
+ wide temperature range - 15 F to 392 F*
+ very similar to PTFE

Real Thermoplastic like PVC or ABS §§
and can be therefore injection moulded

* In special applications
also a wider temperature range
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What is Permeation?

Permeation on lined equipment describes the transport of
i d|a from one S|de of a Imer to the other, mainly driven
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What are the negative impacts of permeatlon?

\/

** Blistering of the PTFE and corrosion of the steel material
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What influences Permeation?

» Chemical Service
Jcentration of chemicals on both
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Different PTFE Grd:

» lIsostatically moulded PTFE, using 20um particles and
a membrane to compress the PTFE resin. The
flexibility of the membrane allows the lining of
fittings & valve bodies, but also provides also a non-
uniform lining thickness.

» RAM extruded PTFE, using 20um particles, a piston
compresses the PTFE resin which provides a non-
homogeneous PTFE

» Paste extruded PTFE, using 0.2um particles,

continuous extrusion provides uniform lining
thickness & homogeneous material allowing the
lowest permeation rate
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Different PTFE Grades:

Influence of production technology and

[ wall-thickness on permeation »
Permeant: steam at 90°C (194°F)
g PASTE EXTRUDED
s PTFE (virginal)
k= l
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2 PTFE- lining
c T RAM extruded
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| oxtuded t1 t1 Based on tests from DuPont and
; ; ermeation ratio ased on tests from DuPont an
o lsostatlcally pI'CSSGd P published in the NACE Paper 400




Permeation in cm3/m2-d - bar
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"

S0,
(23 °C)

HCI
(54 °C)

cl,
(54 °C)

| 3M™ Dyneon™ PTFE
B 3M™ Dyneon™ TFM™ PTFE

*Permeation according to DIN 53380

Film thickness 1mm
[ ]
m2 x d x bar
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What does PFA offer?

‘/Smoothest surface = less surface to attagk
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How can we minimize Permeatlon?
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Process: sat. HCl, MEOH, MECI, H20 @130°C (266°F) — 3.5barg
Customer A:

_Iso-moulded PTFE lined fittings which needed to be replaced every 2
| years due to heavy corrosion failure on steel housing.

| Customer B:

‘/In the very same process this customer has been using PFA lined
fittings. These have lasted more than 5 years, but will be replaced
by preventive maintenance every 5 years.
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The liner provides
blisters, due to the | |
inclusion-of liquid

temperature

No blisters,
no damage of
the liner
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Ideal Specification

What is the ideal seC|f|cat|on in ermeabl
pplications?
1. S_elect a reliable, high quality supplier who follows

IV F1545 standard

f{no. eex
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Why are the vent holes required?

_1. Early failure indicator before catastrophic failure in
Aco '_ er failure Vent hole
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Ideal Specification

What is the ideal speC|f|cat|on in permeable
applications?

Vent hole W|thout vent boss Solution: Vent hole with vent
| ' boss, sleeve and extensions
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What is the ideal specification in ermeabl

pplications?
1. _S_elect a reliable, high quality supplier who follows the

4 tandard
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i Ideal Speciﬂcation

The given speC|f|cat|on iS also vaI|d for other Ilned

products:
s e p_aste extruded PTFE lined







