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TANKS, PIPES AND RELINING

Fighting solvents and fires

This issue of Global Solutions concentrates
on two interesting yet completely different
Atlac Firstly, the
concerning the need for

topics. question
postcure is
answered by presenting test results of a
recently finalized resistance study with
Atlac E-Nova against toluene. Secondly, an
interesting case study about the fire
fighting line at the Chemelot premises in
Geleen is described.

These underline  the

topics expanding

possibilities of Atlac E-Nova resins. New

laboratory  studies and  experiences  of
customers and contractors reinforce the unique
performance of these special vinyl ester resins:
resistance  with
But don't

forget, they are not the only ones benefitting

combining high chemical

improved application properties.

from Atlac E-Nova. The entire industry profits

when overall laminate quality is increased
through less defects minimizing the risk of

unexpected failures.

DSM Site in Geleen - fire water, a very important utility

and

is post curing necessary?

One of the recurring questions related to
the chemical resistance of vinyl ester resins
is: can the chemical resistance also be
guaranteed if no post cure is applied?

To answer this question, an extensive study has

been undertaken, focussing on resistance
against one specific aromatic solvent: toluene.
In this study both Atlac E-Nova filament winding

grades, Atlac E-Nova FW 1045 and FW 2045,

DSV

were included. These resins were introduced at
the beginning of this century, bringing added
value to the anti corrosion industry by
combining chemical resistance to various types
of chemicals including solvents, with easy
processing properties. For more details see

page 3.
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Case study

EdeA chooses FRP fire line

2 DSM Composite Resins

Atlac E-Nova pipes just arrived on site.

Fire fighting line:

benefits

both producer and contractor

For the EdeA fire line project, Atlac E-Nova
offered real advantages to the pipe
producers. This is because the built-in

urethane technology means that the resin is
much easier to use compared to traditional
vinyl ester resins, especially in the filament
winding process and in the hand lay up of
elbows and fittings. The result is less
defects and higher overall laminate quality.
Since E-Nova resins have a higher

transparency level, quality checking for the

contractor is also made easier.

Elbow section ready for installation.

PRE-QUALIFICATION BY UEWS

Pre-qualification of the pipes was achieved using
the Ultimate Elastic Wall Stress (UEWS) method,
carried out by DSM Manufacturing Center in
Geleen. A fast method to predict the long term
behavior of GRP Pipes, it utilises the principle
that the UEWS point can be considered as the
borderline between permissible and non-
permissible deformations or stresses. The
biggest advantage of the UEWS tests,
compared with long term testing, is the speed of
the test. Besides pre-qualification, this method
can also be used to check the quality and
consistency over a prolonged period. Evaluation
of new pipe structures or resin types is also
much easier. The UEWS method utilises the
latest, best available technology so that qualified
and informed decisions can be made on

optimised pipe specification.

Pipes are supplied by Nsguassero and Sarplast
while all the fittings and curves are made by
Versteden and Grootint. DSM Composite Resins
Anti Corrosion Center performed the chemical
exposure test work.



‘ New test results

Bringing added value to the anti corrosion industry

The easy processability of Atlac E-Nova
means that impregnation and wet-out of
glass fibres is simpler and quicker, with
reduced foaming using standard MEK
peroxide compared to traditional vinyl
esters. These resins also show greater
thick

tolerance in the production of

laminates.

To address the post cure issue, standard ASTM

C 581 laminates based on both Atlac E-Nova
grades, were exposed for a period of 12 months
to toluene at three different temperatures (20°C.
40°C and 50°C). Four separate series from each
resin were exposed to different heat treatments
after preparing the laminates (post cure):series 1:
no post cure at all, series 2: 16 hours 50 °C,
series 3: 6 hours 90 °C and series 4: 3 hrs 100
°C + 8 hrs 150 °C. At monthly intervals for the
first six months and thereafter at 9 and 12

Atlac E-Nova FW 2045

Toluene - 50°C

Postcure: 3hrs 100°C, 3 hrs 150°C

retention chemical strength (%)

time (years)

10 years

resistant

critical

not resistant

Graph 1 - example of plot with test results including extrapolation to 10 years.

Atlac E-Nova and solvents
Lower service temperature without post cure

From the test results of the toluene study, it
can be concluded that both Atlac E-Nova
grades show good chemical resistance
performance at room temperature, when
sufficiently post cured for six hours at 90°C.
the data
presented in the corrosion guide (Atlac E-
Nova FW 1045 - max. 25°C; Atlac E-Nova FW

2045 - max. 45°C).

Test results are in line with

Secondly, it can be seen that the difference
between no post cure and mild post cure at
50°C is post
temperatures immediately improve the chemical

small, while higher cure

resistance performance. In other words, the

achieved degree of cure at room temperature is

comparable with mild post cure at 50°C. For
Atlac E-Nova FW 1045, the results at 90°C are
even better, indicating that at this temperature
optimal cure can already be obtained. This is
understandable since the post cure temperature
is not far below the HDT of this resin. Also from
an economical viewpoint, 90°C is preferrable to
much higher temperatures. For Atlac E-Nova FW
2045 the best
increasing post cure temperature.

results are obtained with

Returning to the question whether post cure is
necessary or not, it can generally be concluded
that the maximum exposure temperature is
decreased by about 20°C when no post cure
cycle is used. This means that Atlac E-Nova FW
2045 will be resistant up to 25°C without post

months, test pieces were removed and tested
according a three point bending test (ISO 178).

INTERPRETATION OF TEST RESULTS

For the interpretation of the test results, the
retention of chemical strength (the combined
value for the retention of flexural E-modulus and
the retention of flexural strength) was plotted
versus the exposure time on a logarithmic scale
(see graph 1). This plot was used to make a
service life extrapolation to 10 years. According
to this validation method, all points below 50% of
chemical strength indicate that this combination
is not resistant to toluene at that specific
temperature. For retention data between 50%
and 70%, as well as flexural properties, other
parameters like barcol hardness or blistering are
taken into account in determining the chemical
resistance.

The data, extrapolated to 10 years, have been
compiled in graph 2 (box below) showing the
difference between 20°C, 40°C and 50°C
exposure temperature for the different series of
both resins.

Chemical Strength, extrapolated to 10 yrs [%]

16hrs, 50°C 6hrs,90°C  3hrs, 100°C, 3hrs
Postcure conditions 150°C

FW 2045 - 50°C
—A—FW 1045, 40°C

~&—FW 1045 - 50°C
—-FW 2045, 20°C

~—FW 2045, 40°C
—A—FW 1045, 20°C

cure. Atlac E-Nova FW 1045 can be exposed to
the same conditions but than a post cure at a
minimum of 90°C is required.
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Sandra graduated from the
Laboratorium Hogeschool for Chemistry
and Physics in Utrecht in 1998. Her
career with DSM began when she joined
DSM Desotech. In 2002 Sandra moved
to the corrosion resistant resins group.
As a corrosion expert in the Atlac-team,
she is involved in special resistance
studies in close cooperation with the
Swedish Corrosion Institute. Innovative
projects for the relining industry are also
within - her remit. Sandra recently
completed her Masters degree in
Polymeric Science.

EVENTS

The chemical resistance search machine on the
DSM Composite Resins website has been
extended with some new features. In future,
besides selecting the chemical name to find
chemical resistance advice, you can also now
use CAS numbers or commonplace names.
Where available in the data base, these can be
used to source the right resin for a specific
chemical environment. This new feature limits the
risk of mistakes, especially for translations from
various languages into English, since CAS
numbers are unique for every specific chemical.
This new feature is only available via the search
machine on the internet and is not included in
the printed version of the corrosion guide. Either
way the internet search machine guarantees
availability of the most up-to-date corrosion data.
To access the interactive chemical resistance
guide, use the following link:

http://www.dsm.com/en_US/html/
drs/chemicalresistanceguide.htm

UEWS equipment moved

DSM's Ultimate Elastic Wall Stress (UEWS) test
equipment has been moved from the Research
Centre in Geleen to the Technical Centre of DSM
Composite Resins in Zwolle.

The equipment was completely updated before
the start-up and is now fully operational under
the ownership of the Expertise Centre Tanks,
Pipes & Relining.

The availability of this equipment in Zwolle
secures the furthering of know-how related to
long term performance of pressure pipes.
Furthermore, easier access to this test method
enables the expertise centre to continue the R&D
program of identifying the optimal raw materials
for these type of products. Also the service
offered to the industry by measuring UEWS of
different FRP pipes, will now be faster and
cheaper by having these facilities available in
Zwolle.
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