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Cortec® High Performance VCI Water-Based
Coatings Article Published in Strategic Asia Pacific
Coatings Journal

Cortec’s Director of Sales for High Performance Coatings & Additives, Markus
Bieber, was recently honored by the publication of his paper on high performance
water-based coatings in the August 2017 edition of Asia Pacific Coatings Journal
(APCJ). This bi-monthly journal has been published for more than 22 years
and describes itself as “the only dedicated coatings publication that covers the
ASEAN region, from India to Australia.” With the notable growth of the Asian
coatings market, this is a significant field in which to gain exposure.

Bieber presented his paper on “High performance water-based coating enhanced
with nano vapour corrosion inhibitors” earlier this year at the 2017 European
Coatings Show Conference. After becoming aware of the paper, APCJ requested
special permission to republish the paper in its journal.

Bieber’s paper says that health and environmental advantages have been
encouraging the formulation of water-based corrosion inhibiting coatings using
nano vapour phase corrosion inhibitors (VCIs). These small particle VClIs are

important alternatives to traditional heavy metal inhibitors that negatively impact the environment and are carcinogenic.
The article says VClIs use smaller particles and provide more thorough surface protective coverage, without the adverse
effect of traditional inhibitors.

The paper presents findings of experimentation to evaluate and find an optimal nano VCI inhibitor package that would
pass 1,000 hours of salt fog testing (according to ASTM B117) at less than 2 mils DFT in a waterborne acrylic. The paper
notes that this usually cannot be done without using coatings that have inhibitors that are toxic or not environmentally
friendly. Testing found that a combination of nano VCIs and non-toxic metal complex inhibitors had a synergistic effect
to make this possible at less than 1.5 mils. The paper concludes by stressing the further cost, materials, time, and labor
saving advantages of being able to apply such VCI coatings direct to metal with reduced cleanup requirements thanks to
environmentally friendly characteristics.
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Cortec® Corporation is the global leader in innovative, environmentally responsible
VpCI® and MCI® corrosion control technologies for the Packaging, Metalworking,
Construction, Electronics, Water Treatment, Oil & Gas, and other industries. OR Tec

Headquartered in St. Paul, Minnesota, Cortec® manufactures over 400 products CORPORATION

distributed worldwide. ISO 9001 and ISO 14001 Certified, and ISO 17025 ®  Environmentally Safe VpCISMCI® Technologies
Accredited.




PROTECTIVE COATINGS

Markus Bigber, Cortec Corporation, discusses how the combination of nano VCls and non-taxic metal complex
inhibitors form a synergistic effect that allows water-based acrylics to reach 1000hr of salt fog testing

High performance water-based
coating enhanced with nano
vapour corrosion inhibitors

The use of single companent water-
based coatings for protection of
rmetal substrates continues to
grow due 1o their low odour, heatth and
safety advantages, easy clean-up and
envirgnmanial friendliness. Maverthaless,
the chalienge continues to find altermnatives
to the traditional chromate, zinc or similar
haavy metal type corrosion inbipitors,
which tend to rely on passivation or
sacrificial cathodic protection®.
Additionally, ongoing regulatory
developmants, which require lower VOCs
and elimination of carcinogenic matenals
continue 1o tighten the usage of products
containing these heavy metals, thus, forcing
the nead for allernative technologies.
The use of nano vapour phase corasion
inhibitors (VCIs) provide an attractive
alternative by adsorbing onto the metal
substrate and filling the voids or micro-
crevices of the subsirate and preventing
corrosion from starting or growing once the
syurface of the coating has been damaged.
Thiz tachnology has been proven effective in
single component water-pased coatings at
dry film thickness {DETs) of 1mil (250m)®-*

B FOUR LEARNING OBJECTIVES

1. How VCls work in a coating

WCig are formulated into a coating through
a complex development process, which
Imviaives determining chemical compatibiity
of the V(s with the other componants of
the coating, such as the rasin, solvents,
pigrnents and other additives used for a
variety of reasons. VCIs work by adsorbing
anto the metal surface in a non-reactive
aftractive capacity, iIn ather wards, they

ara attracted to the matal through the
pariicie charga'.

2. How VClis compare to

traditional inhibitors

VCls compare with traditional inhibitor
syslems by using smaller particles, as well
as relying not only on contact inhibition
but also vapour phasa inhibition, providing
more complate coverage and protaction
of the surface. This is llustrated in Figure
1. The larger platelets are representative of
traditional inhibitors, which are unabis 1o
fill the micro-crevices. leaving gaps wherg
corrosion can start andior grow?.

3. What type of coating

systems can use VCIs

VCls can be used with most coating
systems. Thera are many varations of
V(CIs and the key i3 to choose the correct

by chiecking compatibility, effectiveness
and processability.

4. The environmental advantages

of VCls aver traditional inhibitors
Traditional inhibitors containing heavy
metals are Decorming Mcreasingiy mare
reguiated and often are no longer allowed
o be used, due to the negative impact
they have on the emvironment and as
carcinogens for workers exposad o
them. The environmental advantages of
using ViCls are that they are non-toxic,
do not contain heavy metals and have
no-adverse effect due to their low usage
concentrations.

YCIs have long bean used in other
products, such-as PE films, foams, powders
and kguigs to provide a vapour phase of
corrpsion protection without impaching
the environmeant.
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Sampe # | Description | Coerosion % of total formula wt | Coating Ihickness (mits) Corrosion inhibikor  Description
inkibior D QOrganic/finorganic corrosion inhibitor
1 Control D 0 0812 i Amine carboxylate salt
2 Exp 1 A 3 0812 A Amino carboxylate salt + nano
3 Exp 3 AaC 5 0912 inhibitar
4 Exp 2 B 3 0.9-1.2 B Liguid sed gel
5 Exp 4 B+C 3 08912 B+C Liguid sod gel + nano inhiitor
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Table 2. ASTM B117, 168hr

sall fog resistance

Samph | Film thickness | Cormosion | Scribie

# (i) rating st

1 09-1.2 5 5

2 09-1.2 B 5

3 0.89-1.2 g 9

4 0.9-1.2 8 8

5 0.9-1.2 10 10

ASTM D 1654-02 Proceduns B raling of Lnstned arsas
10 =m0 cormosion, 5 = 11209 cormogion 0= 755 + compsion
ASTM D 1854-52 Procadune A ratng of talus 8l scribe

10 = no creepage, 5 = 0.125-01875n. O = 0.825+n |

Table 3. ASTM B117, 700hs
sall fog resistance

Figure 2.

Sample | Film thickness | Corosion | Scribe
# {Mils] | rating

f 0.841.2 1

2 0.9:1.2 ]

& {1.8-1.2 g

4 0.9-1.2 (8

& 0.8-1.2 10

Table 4. ASTM B117, 1000hr

sall fog resistance

Sample | Film thickness | Corrosion | Scribe
L (s} rating rust

1 0.91.2 0 0

5 ABAs 5 Figure 3.
a 0.9-1:2 3 4

4 0.8-1.2 3 4

5 0.94.2 g g

B EXPERIMENT
This study examines the effectivenass of
various types of corrosion inhibitors in a
waterboma styrenated acrylic coaling,
based on salt fog results, (ASTM BE1T).
All of the samples were made using high
speed dispersion

Each coating was applied in triplicate
on 4in x 12in cold rolled steal (CRS) panels,
[SAE 1010), using a 40RDS draw down
bar, This produced a dry film thickness of
1.0mils -+~ 0.2mils.

A list of samples prepared is shown in
Table 1.

Figure &.

test panels were checked periodically for

Testing Procedures blisters, cresp from scribe and degres

Panels were prepared according to ASTM of rusting.
B117 and allowed to cure at ambient
termperature for seven days. After the curing  Results

cycha, the panels were scrined with a single
diagonal scribe per method described in
ASTM D654, All of the edges and backs
of the panels were taped to prevent any
carrosion creep from uncoated surfaces.,

Fanals wera then placed in a 5% MaCl
sait fog chamber, per ASTM B117. The

The purpose of this experiment was 10
investigate the sfectivenass of nano VCis
when added to waterbome acrylics, The
uitimate goal was to achieve 1000hrin a
salt fog chamber, (ASTM B117), on CRS,
wikh a high gloss clearcoat of less than
2.0mils DFT.

Normally this kind of perfarmance can
only be achlgved with highly pigmented
coatings using corrosion infibitors
that are toxic or, at the very least, not
emvironmentally friendhy.

The control panels failed at
approximately 168hr in the sailt fog cabinet,
as can be seen in Figure 2.

B CONCLUSION

With worldwide corrosion costs in
excess of USS100bn, theres is a need,
for environmantally friendly, low VOC,
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waterborme coatings that can be apphed
at a thin film thickness, (1.0mils), which
provide excellent corrosion protection.
This paper shows, through research,
that the combination of nano VCis and
non-toxic matal complax mhibitors forms a
synargistic effect that now allows for water-
based acrylics to reach 1000hr of salt fog
testing &t less than 1.5mils (ASTM B117).
The OTM (direct to metal) aspects of these
coatings results in direct cost savings by
reducing the amount of matenal neadad,
reducing the application time and labour
due to fewer coats and finally reducing the
time and expense of equipment clean-up
due to the emvironmantally friendly nature
of the waterborne systems, Applications

range widsly from egquipmeant to vehicies
to infrastructure ¥

Author: Markis Bigher
Difector of Sales, High Performance
Coatings &additives
Cortec Corparaton
419 White Bear Parkway
St Paul, M 55T
Email: mbieber@cortedviicom
WWW.CoTeCcoatings.com
www.otecadditives.com
www oorieovehom
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Flexcrete coatings chosen for HQ building in Taiwan

Protective coatings manufactured by
Uk-based Flexcrete Technalogies Limited
have been used 1o protect the external
walls of an impressive new headquarters
building for Fauian Archiland, a Taiwan
based company.

The muiti-storey building is located in
Taipel and Is owned by Pauian Archiland,
wiich operates across a number of
market sectors including architecture and
construction, design and angineanng,
logistics, adverising, restaurants and
sports. The company even owns a semi-
professional basketball team known as
the Pauian Archiland Basketball Team,
which plays in the Super Basketball |.eague
of Taiwan,

The new HQ isglass-fronted and also
composed of concrete constructian, A
durabie, aesthetic, anti-carbonation coating
was required for appiication 1o the new
concrate walls totalling 2400m” to provide
them with effective weatherproofing
propartes and proteclion aganst caroon

dicxide ditfusion. The coaling neaded o be
able to withstand harsh climatic conditions,
wilh hot, humid summer months and
ypnoon condibons betwean June
ard October,

Flexcrate's distnbator in Taiwan,
Parallel Industrial Co Ltd, recommended
a Flaxcrete coatings package in order
to enhance the exterior of the bullding.
Flexcrete's Monodex coatings were
speciied as they offer decorative, anti
carbonation protection and can extend the
life expectancy of both newly constructed
and exsting buldings.

With water-based, low hazard, high
baiidd formudations, they are ultra-fast
drying, enabiing two coat applications on
the same day even in inclemeant weather
conditions, They incorporate an active
in-film fungicide, which inhilxts the growth
of mould, fungi and lichans and remains
unaffected by exposure to direct sunlight,
ensunng buiidings maintain a bnght, clean
appearance for many years,

In arder 1o achieve the required
appearance, thia first coat comprised
Monodex Textured — a highly engineered,
waterborne, single component, acrylic-
based decorative wall coating with an
attractive textured finish, Following this,

a coat of Monodex Litra was applied.
Monodex Ullra is an elastomenc, water-
hased coating with a smoaoth finish, Like
Monodex Textured, it provides excellent
profection against carbonation and water
ingress. s vapour permeatie nature allows
damp subsirales 1o breathe and dry out
withoul blistering of the coating. Both coals
were applied by spray 1o acheve a high
cuality finish

Monodex Textured and Monodex Liltra
are both CE-Marked in accordance with
the demands of EN 1504 Part 2 and can be
relied upon with absolute confidance. They
ar@ available in a range of both standard
and special colours, of which grey was
chosen for this project.
www.flexcrete.com |



