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Fluoroplastics

Have very good chemical and thermal resistance

They are divided into fully fluorinated and
partially fluorinated fluoroplastics

Teflon is the most commonly know fluoroplastic
(PTFE)

The fluoroplastics are not degraded by the
mixed acid used for stainless steel pickling
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HOWEVERE

Plastics are permeable to small lons do not permeate into the polymer
molecules
0,, HF, HNO,, NO,, H,0 F, R*

Substrate

This diffusion is quite fast but the solubility is normally very low in fluoroplastics
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Corrosion of metals In acids
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With imperfect polymeric coating

Only the molecular form of the acid (HF) diffuse through the polymer (together
with water)

An imperfection in the coating could cause dissociation of the acid and
subsequent attack on the metal




Polymer coatings

A The steel needs to be pre-
treated to optimise the
adhesion of the primer layer

A The primer must be
optimised to have good
adhesion to the steel and
the polymer

A The polymer has to be
modified to allow for
application on the substrate

A This is different from normal
polymer processing

Polymer

Primer &

Steel
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What happens when the penetrating acids reaches the
Interface between the steel and the coating?

AUnless there is a void large enough to

Cre_ate a qul_—“d W_atel‘ phase_ In which After appr. 3yearsin service (mixed acid 651 C)
acids can dissociate there is probably 1 mm ECTEFcoating

no risk of corrosion of the steel

. _ _ Another sensor with the samecoating had a lifetime
AHow well the coating sticks to the of 5.5 years

steel is thus very important aa

ABut what is the failure criteria for a
coating?

AHow long would it take from a
delamination to a corrosion that is
changing the function of the sensor?




One major difficulty in exposing coated samples to study the diffusion is that there is a
risk of penetration through holes in the coating. In this example at the point where it
was hanging during the coating process




Task 4.3:

Investigations with new and operationally applied sensors of the installed mixed acid online
concentration measuring systems
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AFour sensor packshave been
Installed at four on-site locations.

AAIl US-sensorswere analyzed with
LASER Shearography prior to
Installment

AThe statusof the US-sensorare
followed by regular analyzes
LASER Shearography.
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Pickling line, s —
sensor 1

-Possible
new blister.




Sensor 2 exposed in pickling line

Unexposed

13

14 months
-possible delamination
around head.

O

20 months
-possible growth of
delamination around head.
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