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from long-term corrosion protection and high quality 
aesthetics. Our coatings feature on projects ranging from 
the Melbourne Star Observation Wheel (as seen on the 
cover of this issue), the London Array offshore wind project, 
Yamal LNG and the Gorgon gas project.
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EDITOR’S 
COMMENT

IN HIGHLIGHT
T

his issue has 

been put to bed 

just after having 

returned from the 

European Coatings Show 2015 

in Germany. The show, which 

took place in the Nuremberg 

Exhibition Centre from 21 – 23 

April 2015, was the best yet 

featuring some 1,024 exhibitors 

from 42 countries and 

approximately 28,500 trade 

visitors representing nearly 110 

countries. It is for this reason 

that we have a Review of the 

shows highlights later in the 

magazine. 

There are plenty of 

intrumescent coatings available 

on the market, but they only 

work if correctly applied. The 

result of an incorrectly applied 

coating can be catastrophic, 

and even fatal, so there can be 

no better reason to make sure 

that the people employed to 

carry out the application are 

correctly trained and qualified 

professionals. In Lifting the 

Lid we hear about how the 

BRE Academy is working 

in partnership to accredit 

Corrodere’s ‘Trainthepainter’ 

course on intumescent coatings 

application, thus helping to 

ensure the requirements for life 

safety and fire protection of 

buildings can be achieved. 

In Up Front we take a look 

at the coatings used in wind 

power solutions. We also 

see how nanomechanical 

testing analyses materials at 

an incredibly small scale with 

high resolution and small 

forces, opening the door to 

new insights and a better 

understanding of the true 

make-up of the surfaces of 

polymers, paints and coatings.

Spotlight sees both 

Protecting an Icon and 

Maintaining an Icon in the 

same issue. The first involves 

AkzoNobel’s International brand 

being selected as the sole 

supplier of protective coatings 

for the only giant observation 

wheel in the Southern 

Hemisphere, the Melbourne 

Star. The Maintaining an Icon 

article features the Edinburgh 

Waverley railway station, 

the main station serving the 

Scottish capital. 

Analysis highlights how 

innovative architectural designs 

and demand for increased 

functionality are driving new 

developments in architectural 

coatings, with energy 

efficiency and self-cleaning 

being added to requirements 

such as anti-graffiti. 

Evidence suggests that 

piping systems, including 

flanges and valves, collectively 

continue to be a major source 

of hydrocarbon releases, with 

piping being the single largest 

contributor. In Focus shows us 

one solution to the problem 

presented by Belzona. It also 

shows how Corroless Eastern 

solved the problem of severe 

coating failure and rusting in a 

hospital’s potable water tank 

by relining it.

It is important to get both 

the choice of coating and its 

application right first time – 

maintenance and repair of 

cargo holds is a costly issue, 

involving ships being out of 

commission for preparation, 

blasting and re-coating. 

Worse still, coating failures 

within tanks have been cited 

as contributive causes to 

maritime disasters, which is 

why corrosion protection for 

cargo ships and tankers are in 

the spotlight in Update. 

As stated earlier, in Review 

we feature the highlights from 

the European Coatings Show, 

whilst the issue concludes with 

the usual roundup of news.  
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programs for contractors and companies 
— all designed to create the foundation to 
achieve quality work.
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Safety first fire protection

U
ntil now, there has been no globally 

recognised training for what is a very 

important industry. The BRE Academy, 

the training division of BRE, knows 

the impact and importance of good practical 

training, and as such is working in partnership to 

accredit Corrodere’s ‘Trainthepainter’ course on 

intumescent coatings application to help ensure 

the requirements for life safety and fire protection 

of buildings can be achieved. 

Intumescent coatings are designed to protect 

steelwork, but not in the conventional sense. 

Steel will lose approximately 40% of its 

strength when heated to 550 degC, and it is 

for this reason that a steelwork frame, which 

holds the structure of a building together, must 

be protected against the effects of a fire. If the 

structure is not protected, the frame will buckle 

under the heat and possibly collapse, allowing 

fire to spread and making the safe evacuation of 

a building very difficult. 

There are plenty of intrumescent 
coating available on the 
market, but they only work if 
correctly applied. The result of 
an incorrectly applied coating 
can be catastrophic, and even 
fatal. So there can be no better 
reason to make sure that the 
people employed to carry out the 
application are correctly trained 
and qualified professionals. 
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A structure can be protected by two main 

methods, which are active and passive fire 

protection. Active fire protection is provided in 

the form of deluge or sprinkler type systems. 

Passive fire protection of structural steel 

generally uses fire rated board, spray applied 

cementitious coatings, or what is referred to as 

‘Thin Film Intumescent coatings’. 

Thin Film Intumescent coatings are applied 

in either the paint shop or on site, and are 

becoming the most common form of fire 

protection in many of the buildings we use today. 

These include airports, football stadia, commercial 

and retail buildings, and major shopping centres. 

An intumescent is a substance that swells as a 

result of heat exposure, thus increasing in volume 

and producing a light char, which is a poor 

conductor of heat, thus retarding heat transfer 

and insulating the steel from the heat of the fire.

The coatings are applied at various 

thicknesses depending on the size and steel 

thickness of beams, columns or circular hollow 

sections of the structure requiring protection. 

The thickness or loading is carefully calculated 

to ensure that the appropriate level of fire 

protection (30/60/90/120 min) is given to the 

structure. It is therefore vital that the correct 

thickness or loading is applied to a correctly 

prepared surface by the coating applicator.

Good adhesion of any coating depends on 

quality surface preparation and priming of the 

steel. The coating manufacturers will specify 

the required standard of surface preparation 

(ISO8501-1), and the correct primer for the 

intumescent coating. The coating must 

be applied in accordance with the correct 

environmental conditions; this is of course more 

difficult to control if the coating is to be applied 

at the job site. 

The thickness must be monitored to ensure 

that the correct loading for each steel element 

is on, or above the specified loadings. Only if 

this loading is achieved will the steel reach the 

required fire performance rating. 

INDEPENDENTLY TESTED

The application of such coatings is now a huge 

global business, and all materials used have  

to be independently tested to ensure they 

deliver the required levels of fire protection.  

The coating manufacturers are continually 

trying to improve the technology and develop 

more environmentally friendly products, 

including water based versions.

For many years, BRE has carried out testing 

of fire protection materials, and have written a 

number of advisory documents on the subject  

of passive fire protection. It has also pioneered an 

intumescent installers scheme (LPCB – LPS 1531) 

to help improve standards in the industry. 

SPECIFIC TRAINING

Corrodere’s ‘Trainthepainter’ training course 

already successfully offers training specifically 

developed for the protective and marine coating 

markets, and building on this knowledge, an 

intumescent training module has been produced. 

The training is in the form of theory (classroom 

based), and practical (workshop based) training, 

with assessment in both areas. The training 

modules emphasise the following;

• Health & Safety

• Surface Preparation Standards

• Application Techniques both on and off site

• QA & QC monitoring

• An understanding of the technology

The practical assessment is conducted in a safe 

controlled environment, with due attention on all 

of the legislative requirements including COSHH 

and other risk assessments in place. The practical 

assessments including the application of paint are 

conducted on ASTM panels the same as those 

used for coating inspector assessment. 
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Wind power 
SOLUTIONS

Coatings have been formulated for 
many parts of the wind turbine, 
including blades, towers, bolts, 
and magnets that might be used in 
generators. These coatings become 
even more important when the 
turbines are erected at sea.
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W
ind Energy will form an 

increasingly important part 

of our energy mix. Power 

generation via this renewable 

technology will treble in the UK between 2012 

and 2020, and it is estimated that there are 

already over 100,000 operating wind turbines 

in the world.

Rotating up to 250 mph, wind blades are 

faced with erosion caused by rain, hail, salt spray 

and other debris. As a result, many blades will 

suffer pitting, gouging and delamination that can 

affect aerodynamic efficiency and even impact 

the integrity of the entire blade. Poor blade 

performance can also reduce annual energy 

production, and repair downtime is costly.

3M is one company that offers an array of 

products to both repair and prevent damage 

caused by minor impacts and erosion. Its Wind 

Erosion Solutions are designed to enhance 

reliability, improve performance and extend the 

life of valuable equipment.

Its Wind Blade Protection Coating W4600 is 

designed to help protect the leading edges of 

wind blades from damage caused by sand and 

rain erosion and minor impact. 3M Wind Blade 

Protection Coating W4600 is a two component 

polyurethane coating that provides excellent 

erosion protection in a single layer. The coating 

is designed for application in OEM facilities and 

can be easily applied via brush or casting.

The company’s Wind Protection Tapes shield 



UP FRONT

10   April-June  2015

leading edges and surfaces from pitting, wear 

and water ingression. Constructed from tough, 

abrasion-resistant polyurethane elastomers, 3M 

Wind Protection Tapes resist puncture, tearing, 

erosion and weathering. They are UV stable, 

solvent-free and conform to complex shapes 

to best protect your valuable equipment. They 

require no special application tools and are easily 

applied either in the factory or in the field via rope 

or platform access. 3M Wind Protection Tapes are 

based on the same dependable technology used 

to protect helicopter blades and aircraft radomes 

for over 40 years. Applied to the leading edge 

of wind turbine blades, these high-performance 

polyurethane tapes have a proven ability to 

maintain turbine efficiency, reduce downtime and 

maintenance, and extend the useful life of blades 

– even in the harshest environments.

BASF is another company that offers a 

solution for wind turbine manufacture & 

maintenance with its RELEST Wind coatings 

system, which is applied by leading wind turbine 

manufacturers around the world. BASF has 

more than 10 years experience in the application 

of coatings to wind energy rotor blades.

The RELEST Wind RepKit system can be 

applied at any of the key coatings application 

stages, including whilst the blade is still installed 

and operational on its tower. It allows a full 

in-situ repair of surface damage and restoration 

of the factory finish including, fillers, gel-coat 

and topcoats.

NEXT GENERATION

AkzoNobel’s International Paint Protective 

Coatings business is currently developing the 

next generation of advanced, high performance 

coatings designed specifically for wind turbine 

blades. The blades, which need to be stiff to 

prevent them pushing into the tower during 

high winds, are made of glass reinforced epoxy 

or unsaturated polyester.

The challenge here is to solve key production 

challenges, particularly around quick curing 

times, and to deliver improved performance in 

extreme conditions. If a blade turbine is out of 

operation for any length of time, the operator 

will lose money, so maintenance must be kept 

to a minimum.

But with other renewable energy schemes 

slowly coming to fruition – particularly wave and 

tidal energy – will wind energy continue to be a 

leading solution? “The future for wind energy is 

very positive, but probably over the longer term 

rather than in the next few years,” says Steen 

Larsen, Danish Sales Manager for AkzoNobel’s 

International Paint Protective Coatings business.

“In the short term there is likely to be some 

market consolidation across Europe, while 

Asian companies will look to buy up offshore 

technology and expertise. But, as organisations 

begin to innovate and production moves to 

Eastern Europe, Turkey, North Africa, South East 

Asia and South America, competition will help 

to drive down cost.”

NEW COATING SYSTEM

Hempel has recently launched a new combined 

primer and mid-coat designed specifically 

for wind towers. The new coating, Hempadur 

4774D, will be used in Hempel’s well-known 

two-coat anti-corrosive system for wind turbine 

towers to address previous UV stability issues.

Hempel claims that its two-coat wind tower 

protection system dries up to 30% faster 

than equivalent three-coat systems, helping 

to eliminate production bottlenecks, increase 

throughput and reduce drying hall costs.  

The company says that around 70 per cent  

of producers using a two-coat system for  

wind towers choose Hempel.

“By shifting to our two-coat system, wind 

tower producers can put a tower through 

the production process roughly 30% quicker, 

enabling them to produce more towers in each 

shift,” explains Anders Voldsgaard Clausen, 

Group Wind Power Segment Manager at 

Hempel. “The two-coat system also means lower 

VOC emissions and less paint and waste, which 

all contributes to reducing the overall cost of 

wind tower production.”

Developed specifically for wind towers, 

Hempadur 4774D will replace the combined 

primer and mid-coat currently used in Hempel’s 

two-coat system, and will improve the system 

by addressing previous UV stability issues. 

“Unlike the exterior, a wind tower interior usually 

only requires one or two coats with a primer/

mid-coat. The interior is often exposed to UV 

rays while awaiting erection and previous epoxy 

primer/mid-coats could lose their white colour. 

Hempadur 4774D has been designed to maintain 

its colour in these conditions,” says Clausen.

The improved two-coat system is the result 

of many years of experience in the industry. 

“Our new two-coat system has been developed 

through close work with some of the industry’s 

leading companies in order to reduce the overall 

cost of wind energy production.” he says.

REPAIR WORKS

Scroby Sands wind farm is an offshore wind 

farm located 1.5m off the coast of Great 

Yarmouth on the Scroby Sands sandbank in 

the North Sea. The wind farm itself consists of 

30 wind turbine generators each rated at 2MW, 

mounted on monopile foundations. Scroby 

Sands, owned and managed by EON, has been 
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UP FRONT

Top to bottom: Corrosion on the monopile before work commenced; Blasting the structure 
using rope access and the unique magnet system; The monopile after coating work12 April-June 2015

operational since 2004 and is one of the UK’s 

first commercial wind farms. 

Offshore wind turbines are subject to 

severe problems with corrosion due to the 

extreme environment they operate in, and the 

longer corrosion is left untreated the greater 

the problem becomes. Regular preservation 

programs should be operated and managed to 

allow the turbines to function at their peak level.

Having extensive experience in dealing with 

corrosion and specialist coatings, Abfad Ltd 

were brought in to refurbish the monopiles 

steelwork, from grating elevation to sea level, 

using rope access techniques and their unique 

magnetic positioning system.

A magnetic positioning system was 

developed and patented by Abfad to allow 

their rope access blaster/sprayers to safely and 

securely hold their position whilst suspended 

from the ropes. This technique ensures blaster/

sprayers can perform the required work to the 

highest precision and standard due to being 

held securely in position by the magnetic 

clamps. This saves having to attempt to ‘tie in’ 

on difficult to access structures, a key factor on 

this particular project. Abfad’s patented Magnet 

System has been used on many projects and 

tested rigorously, including by the TWI (The 

Welding Institute) who have also tested the pull 

off strength of the magnets.

The work itself was carried out in two 

phases, to enable the complete refurbishment 

of the monopile. Phase 1 consisted of structural 

steelwork below the walkway gratings being 

refurbished, as far as the monopile collar 

section. Phase 2 was to refurbish all steelwork 

below the collar section to sea elevation. 

The walkway gratings and davit arms were 

removed in stages to enable each phase to be 

successfully completed before moving onto the 

next. Once the first phase was completed, the 

gratings and davit arms were reinstated and the 

remaining half removed in preparation for the 

second phase to get under way.

Once on the monopile structure, the extent 

of the corrosion could be clearly seen, and was 

quite severe in places. Blasting work to SA2.5 

standard was carried out to remove all sections 

of corrosion, and the existing coating was 

profiled and feathered back in preparation for 

the new protective coating to be applied. The 

chosen coating, from the International Paints 

line, was then applied using an airless spray unit 

and applied to the nominated thickness. 

The work by Abfad was a complete success, 

with all corrosion removed and the new coating 

applied, ensuring the monopile was left with 

optimum protection against the elements, and 

looking as good as the day it was constructed. 



 

PROTECTION MADE EASY

Libert 
Paints’MCU 
a landmark 
in corrosion
protection ...
Even offshore !

w w w.l iber tpaints.com

’Moisture Curing Urethanes’ 

Wherever you need to paint, whatever the
circumstances may be ... Libert Paints’ MCU 
makes it possible. The Libert Paints MCU range 
offers a complete anti-corrosion solution that 
allows you to paint 365 days a year. Too hot, 
too cold, too humid: no more excuses not to 
get the job done. Even offshore.

PCE MCU Offshore 2015.indd   1 16/04/15   11:40



For all enquires please email us at trainthepainter@mpigroup.co.uk  
or call +44 (0)1252 732220

MPI Group, Peel House, Upper South View, Farnham, Surrey, GU9 7JN, UK.
Tel +44 (0) 1252 732220  |  Fax +44 (0) 1252 732221  |  Email trainthepainter@mpigroup.co.uk

corrodere-ttp.com

Internationally Accredited
Applicator Training Programme

Promoting good working practice
Saving time, money and accidents in the workplace



UP FRONT

April-June  2015   15 

T
he development of coatings involves 

testing mechanical properties 

including hardness, modulus, elasticity, 

cracking and delamination, which are 

also important properties in quality assurance.

Using nanomechanical testing systems, forces 

are applied that are high enough to initiate the 

formation of cracks. Measuring the displacement 

and force required at the nanoscale provides 

information about critical toughness, crack 

formation and delamination.

Larger scale hardness testing at the micro-

level averages information over the surface of the 

test probe. In contrast, nanomechanical testing 

uses much smaller diamond-tipped probes, along 

with specially-developed force transducers, to 

provide extremely precise quantitative nanoscale 

results and surface property information with 

very high spatial resolution. 

Smaller forces provide data about modulus, 

hardness, cracking forces, adhesion and 

delamination on thin films and engineered 

materials. Displacements are used to determine 

hardness (or compliance) results from the 

sum of the indent depth and the displacement 

caused by the shape and area of the probe tip. 

For an accurate nanoindentation measurement, 

it is vital that the contact area of the probe 

tip (load frame) is well described and defined. 

This can vary between individual probes, so the 

indent shape and area of each specific tip is 

measured by the manufacturer.

MODULUS AND HARDNESS 

Modulus and hardness are fundamental 

properties of paints and coatings that can be 

measured by nanoindentation. Indenters make 

accurate load-to-displacement measurements 

by monitoring and controlling the position 

of the indenter relative to the surface of the 

sample (and the depth of the indent) during the 

indentation process, with nanonewton sensitivity. 

While microindenters can measure bulk and 

large area properties using forces as low as ~100 

mN, thin films with domains in the micron size 

prove more difficult. These advanced engineered 

materials require indent forces between 1 µN and 

30 mN, with force sensitivity in the 100 nN range. 

Nanoindenters are required to fit the small, 1-50 

micron sized areas of these materials. 

Paints and coatings applied to substrates 

pose special problems for manufacturers, and 

interfacial properties are of key importance. 

Nanoscale Analysis in the 
Development of Coatings 
Nanomechanical testing analyses materials at an incredibly small 
scale with high resolution and small forces, opening the door to 
new insights and a better understanding of the true make-up of the 
surfaces of polymers, paints and coatings.

2 μm pre-scan of a WC/C coating on steel

1 μm scan of a 3000 mN indent on a WC/C coating on steel
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For each test, the sample was imaged prior 

to indentation. After the load–displacement data 

was recorded, the surface was imaged a second 

time to record a three-dimensional image of the 

indentation for further analysis. The applied-

load and penetration-depth data were then 

analysed to determine the hardness and elastic 

modulus of the film.

A 3000 mN maximum load indentation 

was performed using a three-sided pyramidal 

diamond tip. The contact depth for this 

indentation at maximum load was 103 nm.  

The measured hardness and elastic modulus 

obtained from 25 indentations were 12±1 GPa  

and 113±7 GPa respectively.

Load–displacement data revealed that for 

the same load, one particular DLC sample 

resists deformation far more than the other DLC 

sample and WC/C. The DLC coatings had the 

same specifications, but were from two different 

manufacturers. The test indicated that one of the 

two DLC coatings was far superior to the other.

The table below shows the results of the 

hardness, elastic modulus and maximum depth 

tests on all three samples. The higher hardness 

value for Sample A suggests better overall 

performance in the field. 

The TriboScope and other nanomechanical 

testing systems are available from Blue 

Scientific, the official UK distributor for Hysitron. 

The company is based in Cambridge in the 

UK, and is run by scientists who can advise on 

coating applications and research. 

Studying delamination, adhesive properties 

and adhesion defects, as well as coating 

integrity, is invaluable in the development and 

control of coating processes. Delamination and 

coating problems can often be detected by 

nanomechanical testing systems as unexpected 

force displacement results. Adhesive properties 

and their defects can be measured by 

examining the pull-off or snap-from-surface 

forces exerted on the probe tip, during the 

retraction portion of the force-displacement 

curves rendered by the system.

MARRING AND SCRATCH HEALING 

Nano-scratching is used to evaluate properties 

related to marring, scratch-toughness and 

scratch-healing. Nanomechanical testing systems 

precisely control forces and x,y distances, to 

provide quantitative information related to these 

properties. Diamond probe tips of various shapes 

are used for research in this area.

NANOINDENTATION OF TRIBOLOGICAL 

COATINGS ON STEEL

Nanoindentation is a versatile technique that 

can be used to test a diverse range of samples 

and coatings, both protective and decorative. 

Hard coatings are often used on the surfaces of 

steel components to increase their service life. 

The mechanical properties of these coatings can 

be greatly influenced by deposition parameters, 

so coating reliability is often a concern. 

Nanoindentation is a fast and reliable technique 

for evaluating their performance.

A Hysitron TriboScope was used to evaluate 

the mechanical properties of two different 

types of coatings. The TriboScope is a 

quantitative depth-sensing nanoindenter that 

can be interfaced with an AFM (Atomic Force 

Microscope) to provide in-situ imaging. Using 

the microscope’s high spatial resolution, it is 

possible to position indentations with nanometer 

resolution.

Two diamond-like carbon (DLC) coatings were 

evaluated, along with a tungsten carbide/carbon 

(WC/C) coating. All of the films were deposited 

on carbon steel disks. Due to the roughness of 

the steel substrates, in-situ imaging was used to 

place the indents on smooth areas, which greatly 

reduced the errors associated with standard 

indentation testing.

DLC Sample A DLC Sample B WC/C

Hardness (GPa) 48 ± 5 17 ± 3 12 ± 1

Reduced Modulus 290 ± 20 140 ± 20 113 ± 7

Contact Depth, hc (nm) 39 ± 3 79 ± 9 103 ± 7

Load–displacement data for three tribological 
coatings on steel
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Mutimer, Project Manager Victoria, recommended 

a two coat Interzinc 52 primer and Interfine 

979 polysiloxane topcoat system, instead of 

a traditional three coat system. Together, the 

coatings’ excellent adhesion and fast curing 

properties helped fast track the construction 

schedule, without compromising the corrosion 

standard for the job. The polysiloxane topcoat 

colour was appropriately named Melbourne 

Star Observation Wheel White, after the original 

colour specification. AkzoNobel received high 

praises for the accuracy of the colour match and 

for the long term colour and gloss retention its 

International topcoat will provide.

HIGH DURABILITY

Painting Contractors, Action Alliance of 

Melbourne and McElligott Partners of Tasmania, 

were contracted to spray apply the coatings to 

the complex steel sections after fabrication, and 

later provided touch ups at the job site – both on 

the ground and after the sections were erected, 

which was no easy feat. 

The high durability of the two coat system will 

ensure an extended maintenance lifecycle of the 

tourism attraction for up to 10 years. 

“Action Alliance was very pleased with the 

uninterrupted process of application due to 

the fast curing performance of Interfine 979 

polysiloxane,” said a spokesperson from Action 

Alliance. “Not only did this assist with the off-site 

application, once Action Alliance proceeded with 

on-site touch up and rectification works it really 

enhanced its abilities of recoating with minimal 

effort. This will be a positive product for the 

future maintenance programmes,” he continued. 

“The success of this project was a true 

team effort across the business,” commented 

AkzoNobel’s Project Manager Victoria. “Through 

strategic collaboration on detailed specifications, 

warranties, maintenance plans, site visits and 

meetings, random inspections, problem solving 

and uninterrupted product supply, project owners 

experienced a seamless, first class outcome; and 

that’s something we’re very proud of.” 

Today, the Melbourne Star Observation Wheel 

is one of only four giant observation wheels in 

the world (the London Eye and Singapore Flyer 

having also been coated with protective coatings 

from AkzoNobel’s International range), it offers 

breathtaking flights in 21 spacious air conditioned 

cabins. AkzoNobel’s advanced International two 

coat system will help keep the Melbourne Star 

looking its best for years to come. 

A
s the capital of the state of Victoria 

and second most populous city in 

Australia, the vibrant and colourful 

city of Melbourne is attracting locals 

and tourists alike to its newest tourism and 

entertainment attraction; the Melbourne Star 

Observation Wheel. Standing at a towering 

120m (394 feet) tall – equivalent to a 40 storey 

building – the Melbourne Star is the only giant 

observation wheel in the Southern Hemisphere, 

with its seven jutting spokes representing the 

seven-pointed star of the Australian flag.

One complete rotation of the Star takes 

approximately 30 minutes, giving guests an 

uninterrupted 360-degree view of up to 40km 

(25 miles) that includes such landmarks as the 

Docklands Precinct, Melbourne’s city business 

district, Port Phillip Bay, Mount Macedon and 

the Dandenong Ranges. The Melbourne Star 

Observation Wheel was commissioned by 

Sanoyas Rides Corporation, to engineering 

house Arup, Alfasi Steel Construction in 

Melbourne and Haywards Steel Fabrication 

and Construction of Tasmania. AkzoNobel’s 

International brand was selected as the sole 

supplier of protective coatings for the massive 

steel structure. 

The Melbourne Star Observation Wheel 

officially opened on December 23, 2013, and 

has already received a string of prestigious 

accolades. It was awarded a Steel Excellence 

Award in Engineering Projects at the 2014 

Australian Steel Institute (VIC) Awards, as well 

as a High Commendation award at both the 

Buildings and Structures category at the 2014 

Victorian Engineering Excellence Awards; and 

2014 National Steel Institute Awards. 

LONG-STANDING RELATIONSHIP

It is constructed from approximately 1,200 tons 

of steel, (this is the whole of the superstructure, 

including the columns and hub) which was 

fabricated and transported to the site in giant 

steel sections by Alfasi and Haywards. 

AkzoNobel’s position as sole coatings 

supplier was initially attributed to the strength 

of a long-standing relationship with Alfasi; 

having worked together on a number of other 

successful large scale projects using International 

coatings products. However, the technology of 

its International products, technical expertise 

and supply capabilities were the driving factors 

that helped AkzoNobel secure the contract 

for the Melbourne Star. AkzoNobel’s Brendan 

AkzoNobel’s International brand was selected as the sole supplier 
of protective coatings for the only giant observation wheel in the 
Southern Hemisphere
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As the main station serving the 
Scottish capital, the challenge 
was to prepare and repaint 
all the iron work without 
inconveniencing passengers 
and disrupting the day to day 
running of Edinburgh Waverley 
railway station.

SPOTLIGHT

C
overing an area of more than 101,000 

m2 (25 acres) in the centre of the city, 

Waverley station is the second-largest 

main line railway station in Britain in 

terms of area, and is both a terminal station and 

a through station, in contrast to most of the 

major London stations.

One of 19 stations managed by Network 

Rail, it is the northern limit of the East Coast 

Main Line, although through-services operate 

to Glasgow, Dundee, Aberdeen, Perth and 

Inverness. Waverley is the second busiest 

railway station in Scotland after Glasgow Central 

and the 20th busiest in the United Kingdom.

The major challenge was that not all 

areas could be abrasive blast-cleaned so the 

contractor, Xervon Palmers, working on behalf 

of Balfour Beatty/Network Rail, required a 

protective system that was suitable for blast-

cleaned and mechanically prepared iron work. 

Also, it was not possible to spray apply the 

paint to all areas, so a system that could be 

applied by brush and spray was required.

Sherwin-Williams Protective & Marine Coatings 

was called on to provide a coating solution for 

the cast and wrought iron substrate, with some 

new steel sections. Anti-corrosion protection was 

required for a minimum period of 25 years.

THE SOLUTION

In total, approximately 50,000 m2 was coated. 

Most of the existing steelwork was repainted with 

Network Rail Protective System M24/049, which 

comprised of Epigrip C402V2 (aluminium), stripe 

coat of Epigrip C402V2, Epigrip C402V2 (off 

white), Resistex C137V2 (various colours).

One of the footbridges (Calton Road) was 

coated using Network Rail Protective System 

M34/002, which comprised of Epigrip M922M, 

stripe coat of M922M, Resistex C137V2.

New or replacement steel was coated with 

Network Rail Protective System N13/008, which 

comprised of Metagard L674, stripe coat of 

Epigrip C402V2, Epigrip C402V2, Resistex 

C137V2. Most of the steelwork was blast-cleaned 

to Sa2½ surface standard. Some areas were 

mechanically prepared to St3 surface standard. 
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On the OUTSIDE
Innovative architectural designs and demand 
for increased functionality are driving new 
developments in architectural coatings, with 
energy efficiency and self-cleaning being added  
to requirements such as anti-graffiti.

PPG’s PSX700 is used on many of London’s highway structures
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2006 peak), Europe remains heavily dependent 

on fuel imports. The recent drop in consumption 

reflects economic troubles in the Eurozone, but 

it also shows that efforts to cut energy use and 

improve efficiency are having an impact.

A major project in Moscow shows what 

can be done. In 2008 the Russian government 

allocated a significant portion of its budget to 

the modernisation of housing stock, including 

use of coatings to reduce energy waste. In 

Moscow the authorities planned to demolish 

all of their five storey prefabricated apartment 

blocks (some 25% of the developed area of 

the city) as ‘beyond economic repair’. External 

Thermal Insulation Composite Systems (ETICS) 

systems have now been installed in many of the 

replacement buildings, with dramatic reductions 

in energy waste.

MANUFACTURERS CHALLENGE

PPG, which took over the North American 

architectural coatings business of AkzoNobel in 

2013, are focusing product research on energy 

efficiency. 

Chairman and CEO Charles Bunch says 

“While customers will continue to seek 

products that ensure safety and security, 

provide protection, and enhance functionality 

and aesthetics, the biggest challenges they 

face will be related to energy. Nowhere is that 

more apparent than in areas where increased 

amounts of energy are consumed—buildings, 

transportation, and industry itself.

“In buildings, which today account for 20% 

of the world’s energy consumption, efforts 

to enhance energy efficiency are driving 

improvements in areas such as insulation and 

lighting. Coatings and innovative materials will 

play an increasingly important role in these 

efforts. For example, infrared (IR)-reflective 

technologies are being used in cool-roof 

coatings that can improve a building’s cooling 

efficiency.”

AkzoNobel are also prioritising energy 

reduction coatings. New colloidal silica self-

cleaning paints are said to last up to 16 years, 

and other technologies in development include 

new binders for multi-substrate exterior coatings, 

deck and concrete restoration coatings, and 

T
he market for architectural coatings 

in Europe and the Middle East is 

currently estimated at £13 billion. 

As more functionality is 

demanded, the use of smart coatings in 

particular is expected to expand rapidly. 

Analysts NanoMarkets say the construction 

industry will be spending £2.4 billion on smart 

surface products by 2020. About one-third of 

that will be smart solar surfaces, including both 

photovoltaic panels integrated into roofs and 

windows, and self-cleaning solar panels that can 

increase their efficiency by ridding themselves 

of dust and dirt. Self-cleaning walls, windows 

and other surfaces are also expected to take off.

LOCAL COLOUR

Architectural design innovations are also forcing 

exterior coatings to catch up with interior 

products with fashionable colour palettes as 

well as purely practical applications, leading to 

some interesting research projects.

AkzoNobel and architecture firm OMA are 

currently partnering in global research into the 

link between colour and economic development. 

The study focuses on the extent to which 

making an area more visually attractive can 

influence economic growth. AkzoNobel’s CEO 

Ton Büchner says: “By the 2050s, more than 

75 percent of the world’s population will live in 

cities. Given that 60 percent of our products 

are in the Buildings and Infrastructure and 

Transportation end-user segments, AkzoNobel 

has an important influence on the process of 

urban transformation that’s currently taking 

place. It’s therefore our intention to use our 

expertise to make city life more energizing, 

inspiring and vibrant for people across the 

world.” 

SAVE YOUR ENERGY

More immediately, the role of coatings in 

energy consumption is becoming increasingly 

important. The International Energy Agency 

predicts that energy use in America will increase 

14 per cent by 2035, with fossil fuels accounting 

for nearly 80 per cent of that. In the EU, 

although energy consumption has been falling 

(in 2013 it was down by more than 9% from its 

PPG’s PSX700 is used on many of London’s highway structures



Left to right: Graffiti removal is estimated to be costing the UK over £1 billion a year; Anti-fly posting coatings are being 
tested; Rockpanel’s Chameleon boards contain a crystal layer that allows them to dramatically change colour depending 
on the angle of view
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liquid stain-repellent interior coatings. New 

binder technology will take VOC reduction a 

step further with the ability to remove VOCs and 

other pollutants from indoor air. 

One signature project is a large new 

residential/commercial development in China 

using solar-reflecting paint. The Ju He Jia Yuan 

project in the eastern China province of Jiangsu 

includes 21 residential buildings of between 16 

and 32 storeys and five commercial buildings 

with underground garages. 

The buildings are being coated with Dulux 

Pro Ecosure Heatshield Flexi Exterior, a solar-

reflecting paint that retains elasticity in both 

normal and low temperatures. It has been used 

to coat more than 260,000 square meters of 

exterior walls. 

Ruud Joosten of AkzoNobel says: “China 

continues to be one of our most important 

growth markets and this particular project 

highlights the significant contribution our 

products can make to the process of urban 

transformation. It’s also a great example of how 

the company’s global Human Cities initiative is 

helping urban areas to cope with the challenges 

of the 21st century.“

NO FLIES

At the other end of the spectrum, local 

authorities still have to deal with practical 

concerns. 

Fly-posting is one problem that used to 

plague councils, at least in the UK, has improved 

over recent years. Anti-fly-posting coatings, 

which had become essential on street furniture, 

are now in much less demand. Part of the 

reason is Government-led pressure, backed by 

threats of prosecution on record companies. 

An unexpected factor, though, is reckoned 

to be a serendipitous by-product of the rise 

of social media. Facebook and Twitter have 

apparently absorbed much of the traffic which 

previously found its way onto street furniture 

and doorways. 

TAGGED

Graffiti, however, is estimated to be costing the 

UK over £1 billion a year, with most councils 

absorbing the cost of removal for private 

property owners and small businesses. London 

Underground alone estimates an annual cost of 

£12.5 million, while scrubbing the walls of schools, 

hospitals and businesses costs London councils 

more than £7m.

Attempts to design out graffiti are being 

carried out in several areas of the city, including 

the use of protective coatings, anti-climb paint, 

anti-fly posting coatings, planting of natural 

screening such as thorn bushes or fast growing 

shrubs. A novel approach is being tested in 

Australia, where it $34 million was spent last 

year to remove graffiti from Sydney’s commuter 

trains. The Australian Department of Transport 

is deploying an electronic “nose”, known as 

the mousetrap, that activates CCTV and alerts 

authorities in real-time when it detects paint 

marker and spray-can aerosols. 

ANTI-GRAFFITI COATINGS 

Anti-graffiti coatings, including polyurethanes, 

nano-particles, fluorinated hydrocarbons, and 

siloxanes, enable relatively easy removal of 

defacement.

 Sacrificial coatings use inexpensive polymers 

such as acrylates, biopolymers, and waxes, 

which form weak bonds with the substrate to 

allow for easy removal. The coatings can be 

removed along with the graffiti by high-pressure 

washer, but then require re-coating. 

Among the permanent coatings, 

polyurethanes have high chain stiffness and high 

crosslinking density which reduce the ability of 

the polymer to swell and absorb graffiti paint. 

Fluorinated coatings make use of the fact 

that fluorine is the most electronegative 

element, showing very little affinity for the 

electrons of other elements. It decreases surface 

energy, minimizing contact with the graffiti 

paint in a similar way to a Teflon-coated pan. 
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The coatings are chemically inert and durable 

but expensive and difficult to apply.

Nanoparticle based coatings use hydrophobic 

and oleophobic molecules attached to silica 

nanoparticles. The effect is a coating that shows 

an equal dislike for both water-based and oil-

based paints.

Siloxane coatings are hardwearing and easy 

to apply, with good anti-graffiti properties. 

PPG’s PSX700 is used on many of London’s 

highway structures and pedestrian subways as 

a clear topcoat for this purpose. Its inorganic 

chemical makeup protects substrate surfaces 

from being micro-pitted, preventing attachment 

of mildew and avoiding potential long-term 

corrosion problems, while its low surface energy 

limits the accumulation of stains, graffiti 

and dirt, and enhances self-cleaning. It 

also removes the need for a traditional 

mid-coat epoxy.

NEW FACADE

London infrastructure maintenance 

company Rhinoceros carry out regular 

work for Transport for London that 

generally includes use of siloxane anti-

graffiti coatings. The company are also 

looking at new approaches, and have 

recently completed a trial installation 

using panelling alongside traditional 

coatings in one of London’s many 

pedestrian subways. 

Rockpanel cladding boards have been 

installed in one subway in North London 

where graffiti and surface deterioration 

have been long-standing problems. The 

installation is part of a trial being assessed 

by Transport for London. Rhinoceros 

say they needed to find a solution 

that would not be affected by water 

penetration through concrete retaining 

walls. Graffiti and damage resistance 

were also important factors. Tiles, which 

had been part of the original build, had 

been replaced in some areas, only to 

fail again due to water seepage. Normal 

coatings were used on some walls, but 

replacing tiles might have simply repeated 

the problems. The company is hopeful 

that cladding boards may be a practical 

alternative. The trial is one of several 

solutions being assessed, but has proved 

popular due to the striking appearance of 

the Chameleon finish.

ROCKPANEL

The Rockclad boards, by Dutch 

manufacturer Rockpanel, are made 

from rock fibre compressed with a 
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Brian Knapp, PPG manager, coil and building 

products coatings, says the reformulated 

products will fill a specific demand that has 

been unmet since first-generation Duranar ADS 

coatings were discontinued. “Other than acrylic 

lacquers, which are not very durable, there 

has not been a user-friendly product available 

for touching up fluoropolymer coatings on 

products such as window frames, door frames, 

roofs and metal wall panels marred during 

fabrication or installation,” he explains.

Because of its single-component formulation, 

Duranar ADS coating has the flexibility to be 

applied by fingernail brush for small touch-

ups at the end of a production line, or to be 

spray-applied in the field to repair or refurbish 

weathered metal roofing or siding panels. 

small quantity of organic binding agent. This 

produces a lightweight panel which can be 

easily worked and handled, while still being fire-

safe and environmentally friendly. The product is 

dimensionally stable and does not change with 

fluctuations in humidity or temperature. Besides 

RAL colours, the boards are available in special 

finishes such as ‘Chameleon’, which contains a 

crystal layer and dramatically changes colour 

depending on the angle of view. The board 

material itself is claimed to be as durable as 

stone and therefore resistant to the elements, 

while being as workable as wood: it can be cut 

to size on site and is installed with screws, nails 

and adhesive. 

Rockpanel say the boards help designers 

and contractors achieve complex design and 

functional details of a project at low cost. 

The façades were recently used for a 

three storey carving on the new ‘Heart of 

the Campus’ building at Sheffield Hallam 

University by Artist Christopher Tipping, 

designed to evoke the history of cutlery & 

silverware manufacture in the city.

PVDF FINISHES

Chippenham based supplier Newpaintco 

say they can match the complex 

finishes of many of the façade boards 

for on-site application, in the event of 

surface damage or to coat nearby walls. 

NewPaintCo’s Ben Holt says that PVDF 

based coatings, using US manufacturer 

Arkema’s Aquatec Kynar resin, provide an 

air drying water-based solution with VOC’s 

of less than 5%. Holt says “Coatings based 

on PVDF have over forty years experience 

behind them and can now achieve a 25 

year performance with excellent colour 

retention. We can create an in-the-can 

match even for iridescent finishes, which 

gives an extra alternative for areas where 

façade board installation is impractical”.

Demand for PVDF coatings is underlined 

by PPG’s announcement last year that they 

were reintroducing their DURANAR® ADS 

(Air-Dried System) fluoropolymer coatings, 

three years after the products were 

withdrawn from the market.

The next-generation formulation is 

based on a new fluorinated copolymer 

resin, and is designed to repair 

fluoropolymer coatings on architectural 

metals damaged during production 

or after field installation. The coatings 

can provide a wide range of colour 

options in solid, metallic, pearlescent and 

infrared-reflective (IR-reflective) pigment 

technologies.
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Traditional non-destructive inspection 

techniques do not identify the rate and type of 

corrosion, whilst phased array flange inspection 

is a new and relatively expensive method. Vessel 

and pipe spool flange face damage becomes 

apparent only when adjacent pipe spools are 

removed or if a flange starts leaking either in 

service or during a leak test. In both cases the 

equipment’s integrity has been lost.

Crevice corrosion has long been the ‘Achilles 

heel’ of stainless steel in sea water service, where 

corrosive materials concentrate between the 

A
ll pipelines and pipework incorporate 

flanges and welded joints of 

varying sizes, designs and materials. 

According to the HSE Offshore 

External Corrosion Guide, when it comes to 

corrosion, flanges are one of the six main areas 

of concern. Piping systems, including flanges 

and valves, continue to be a major source 

of hydrocarbon releases, with piping being 

the single largest contributor Transmission of 

hydrocarbon products in the pipeline exposes 

flanges to corrosive action of sour gases (H
2
S, 

SO
2
) and chemically aggressive fluids at elevated 

temperatures, causing pitting to the pipeline 

internals and flanges. Thousands of flanges are 

affected annually on offshore platforms, process 

chemical facilities and water treatment plants 

posing serious and costly problems. 

CORROSION MECHANISMS 

Corrosion may propagate from localised 

areas to the whole of the flange face through 

different corrosion mechanisms and therefore a 

lot of effort has been put into non-destructive 

methods of flange face corrosion identification. 

Above: A corroded flange face
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crevice of the sealing surface and gasket material. 

This type of corrosion is accelerated by the 

presence of hydrocarbons with a high percentage 

of H
2
S and Cl. Flange corrosion will cause 

subsequent leakage at some point.

PREVENTION AND REPAIR METHODS 

Considering today’s economic and environmental 

climate where leaks are not only costly but can 

be hazardous to the environment, it is more 

important than ever to implement a sufficient 

corrosion prevention plan. 

Gaskets under compression are a known 

and trusted method for corrosion prevention, 

but have been known to fail when exposed to 

harsh chemicals and thermal deformation of the 

substrate. Once the flange face is damaged, the 

flange is no longer sealable by a gasket, and 

requires a replacement or repair. There are four 

basic types of repair that can be considered:

• Removing the corroded flange and welding 

a new one

• Site machining of the seal face / ring 

groove within the flange tolerance

• Weld buttering runs and site machining of 

the seal face / ring groove

• Use of polymer composite repair materials 

to rebuild the flange face

Repeated cutting and welding may introduce 

more galvanic problems to the pipe joint and 

the use of heat can distort the substrate, leading 

to further stress cracking propagation that 

could cause accelerated flange corrosion. Site 

machining and weld buttering requires specialist 

equipment and hot work, necessitating a hot 

work permit for welding and cutting. In addition, 

when flammable materials are present, a plant 

shutdown may be required. Where possible it is 

advised to avoid hot work, thus eliminating health 

and fire risks and speeding up the turnaround.

Complete isolation of the flange faces from 

the operating environment with the use of epoxy 

composites that bond strongly to the sealing 

face can be a viable alternative. The 100% solids 

composite technology has been on the market 

for over 50 years, but is only now gaining 

acceptance for flange face repair applications. 

The material illustrated in this article is Belzona 

1111 (Super Metal) manufactured and supplied by 

Belzona. The system is cold applied and does not 

require hot work or specialist equipment. The risk 

of sparks is furthermore eliminated by minimal 

requirements for surface preparation. 

Once mixed and applied, the epoxy paste 

grade composite acts as a permanent gasket, 

having excellent compressive strength as per 

ASTM testing. Tab 1 and Tab 2 illustrate typical 

values for Belzona 1111 when determined in 

accordance with ASTM D695 and its modified 

version, which was adapted to be more 

representative of in service operation by reducing 

the thickness of the Belzona material. Epoxy 

composites will also adhere strongly to a variety 

of metallic substrates, eliminating galvanic 

corrosion. Epoxy systems however, do not add 

mechanical strength and would not be suitable in 

situations where the flange has corroded beyond 

the corrosion allowance. 

APPLICATION PROCEDURE

Application procedure includes manual surface 

preparation, mixing and applying a paste grade 

composite to a corroded or damaged substrate 

using a mating flange or a pre-fabricated 

former to form the flange face. Provided 

the necessary equipment is at hand, the 

repair can be delivered within hours, with 

minimum interruption to the process flow. 

Prefabricated formers can be metallic 

or plastic and would ideally be reusable 

in order to reduce application costs. 

Accessory kits containing formers and 

other relevant tools can be made 

available to simplify and streamline 

applications. (right)

Above: Example of 
an accessory kit for 
flange face forming 
applications provided 
by Belzona

The flange face before 
(top) and after the 
former has been 
applied (above)

Cure 
Temperature

Compressive Strength 
(Maximum)

Compressive Strength 
(Yield)

Compressive Modulus

68°F (20°C) 12525 psi (86.4 MPa) 9620 psi (66.3 MPa) 1.77 x 105 psi (1217 MPa)

212°F (100°C) 16645 psi (114.8 MPa) 10955 psi (75.6 MPa) 1.75 x 105 psi (1205 MPa)

Cure Temperature Thickness Compressive Strength (Yield)

68°F (20°C) 0.24 in (6.0 mm) 13095 psi (90.3 MPa)

212°F (100°C) 0.24 in (6.0 mm) 16450 psi (113.4 MPa)

68°F (20°C) 0.12 in (3.0 mm) 19910 psi (137.3 MPa)

212°F (100°C) 0.12 in (3.0 mm) 23840 psi (164.4 MPa)

Tab 1. Typical values of Belzona 1111 (Super Metal) when determined in accordance with ASTM D695 (1.0 in/25.4mm 
thick test pieces) 

Tab 2. Typical values of Belzona 1111 (Super Metal) when determined in accordance with the modified version of ASTM 
D695 more representative of in service application
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PUT IT TO THE TEST

Vigorous laboratory and field testing has been 

performed over the last decade. Results to-date 

show that epoxy materials may be recommended 

for the protection or repair of weld neck flanges 

and ring type joint flanges. Testing carried out 

by Wood Group in 2003 confirmed that epoxy 

materials can be used for the repair of flanges 

for #150, #300, #600 and #900 pressure rating 

systems with temperatures up to 120°C (248°F)

The largest independent crude oil and natural 

gas producers in the world have standardised 

the use of polymer materials for the repair of 

flange faces by forming technique. The use of 

polymer repairs, when undertaken following 

manufacturer’s guidelines, is effective in creating 

a suitable sealing face and preventing crevice 

and galvanic corrosion. 

THE TEST OF TIME

Corrosion of the flange face is a common 

problem affecting pressure vessels, where the 

face needs to be completely isolated in order to 

prevent oxidation. Back in 2008, four newbuild 

pressure vessels, two desalters, a dehydrator and 

a separator, designed to handle hydrocarbons 

at 120°C (248°F) on a Brazil FPSO required 

corrosion protection. These vessels are critical 

pieces of equipment that remove high salinity 

formation water from the crude oil stream. 

After carefully evaluating design and 

operating temperatures and pressures, as well as 

anticipating chemical resistance requirements, 

a total vessel corrosion protection solution was 

specified. The entire vessel was internally lined 

with a ceramic filled novolac epoxy coating. 

Difficult to access areas that commonly suffer 

from corrosion, such as small bore nozzles and 

flange faces, were isolated from the environment 

with the use of epoxy coatings and composites. 

Prefabricated formers were designed to form the 

material on the raised flange faces.

The vessels were then put in service on the 

FPSO, operating in the Jubarte field for the next 

three years. In February 2013, one of the vessels 

was opened for inspection and the result was 

described as “flawless”. Lining, composite 

formed flange faces and small bore nozzles 

were all in excellent condition with no signs of 

deterioration. 

NORTH SEA FPSO REPAIRS

In November 2014, a deck water seal on an inert 

gas generator system onboard an FPSO that 

handles sea water at ambient temperatures 

suffered internal corrosion. Existing coating 

failure led to severe metal loss on the adjacent 

flanges. 2”, 4” and 24” flange faces were 

reformed with the use of formers and an epoxy 

composite material. The application was carried 

out over a weekend and the entire solution, from 

first notification, including former fabrication 

for the 24” flange, was completed in less than a 

week. The vessel was returned to service with 

minimum disruption to the production cycle.

SUMMARY

The use of composite materials for flange face 

repair and protection is a viable alternative 

where hot work is undesirable and shutdown 

may be too costly. Further innovations in 

polymer materials including faster cure times, 

surface tolerance and simplified surface 

preparation techniques make the composite 

technology even more attractive in both flange 

maintenance and protection situations. 

Test 
Number

Nominal 
Pressure 
(psi)

Tested By
Test Pressure 
(barg)

Test 
Temperature 
(°C)

Comments

1 150 OIS Limited
30 (start) 15 60 minutes soft gasket

30 (end) 15 No leaks

2 300
Motherwell Bridge 
Inspection Limited

81 (start) 19.5 30 minutes

81 (start) 19.5 Soft gasket, No leaks

3 600
Motherwell Bridge 
Inspection Limited

160 (start) 19.5 30 minutes

159 (end) 19.5 Spiral gasket, No leaks

From left to 
right: 4” flange 
before and after 
composite repair; 
24” flange face 
before and after 
composite repair

Tab 3 Wood Group report data on flange face forming performance at different operating conditions
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T
he water tank’s original 

bituminous lining remained 

largely intact above the 

waterline but below this it had 

failed leaving substantial rusting to the 

substrate. This created a potentially unsafe 

environment for the drinking water.

Due to the presence of the bitumen 

coating and corrosion, it was necessary 

to strip the tank back to bare metal. The 

entire tank internals were prepared using 

Sponge-Jet low dust abrasive blasting 

technology, a process recently added 

to Corroless Eastern’s range of surface 

preparation solutions. By using this 

very low dust process it was possible to 

ensure there was no contamination to 

the other three tanks adjacently situated, 

and that there was no disruption to the 

daily activities of the hospital. The low 

dust properties of the process also meant 

that visibility for the blaster was vastly 

superior to traditional blasting – meaning 

the first-pass quality was significantly 

higher reducing the need for rework and 

the risk of any missed areas. 

Water tank in
Corroless Eastern were contacted by 
a hospital in the South of Wales which 
required their potable water tank relining 
due to severe coating failure and rusting. 
This in turn represented a Legionella risk 
with potentially serious consequences. 

The entire tank internals were prepared using 
Sponge-Jet low dust abrasive blasting technology

CASUALTY



Top: The substrate 
was prepared to SA2.5 
with a 75micron 
profile ensuring all 
existing coatings and 
rust were removed 

Above left and right:  
A full coat of 
Corroless EPF was 
applied throughout 
the tank
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CONFIDENT PREPARATION

The substrate was prepared to SA2.5 with a 

75micron profile ensuring all existing coatings 

and rust were removed. The added benefit of 

Sponge-Jet, removing more surface contaminant 

than comparable technologies, meant that the 

finish was perfect in providing excellent adhesion 

of the epoxy primer. It is generally accepted in 

the industry that upwards of 75% of coating 

failure is due to poor surface preparation. By 

using Sponge-Jet, Corroless management was 

confident they could guarantee the new coating 

system would last a minimum of ten years.

Following the blasting and thorough vacuum-

cleaning of the tank, all nuts, bolts, angles and 

edges, the steel substrate received a heavy 

stripe coat of Corroless EPF (black) to ensure 

full coating thickness. A full coat of Corroless 

EPF was then applied throughout the tank by 

method of brush and roller to a minimum wet 

film thickness of 200 microns.

Once the first coat in the tank lining process 

had cured a second heavy stripe coat of 

Corroless EPF (buff) was then applied throughout 

the tank by brush and roller to a minimum wet 

film thickness of 200 microns. A full coat of 
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Throughout the tank lining process, climatic 

conditions were regularly checked to ensure the 

internal atmosphere of the tank remained within 

the application parameters as detailed by the 

manufacturer. This, in addition to proper surface 

preparation, was essential to ensure adhesion and 

performance of the tank lining.

Monitoring of film thicknesses was undertaken 

on over 300 separate points within the tank to 

ensure the minimum film thickness was achieved.

Whilst working in confined spaces such as 

this tank, safety is of paramount importance. The 

low dust Sponge-Jet system meant that visibility 

was always good inside the tank – reducing the 

risk of any related injury. Furthermore every 

operative involved in the process was City & 

Guilds confined space trained. There was a top 

man in attendance at the tank hatch at all times 

observing and supporting anyone inside. A 

winched tripod was installed over the hatch to 

assist in the unlikely event of having to retrieve 

an unconscious / injured party from the tank. 

Gas readings were taken before entry, and 

continual monitoring was carried out inside, 

throughout the duration of works.

The finished tank lining was provided with a 

10 year warranty with an expected service life in 

excess of 15 years until first maintenance. 

Corroless EPF was then applied throughout the 

tank by method of brush and roller to a minimum 

wet film thickness of 200 microns.

Finally once satisfied with the primer coats 

the tank lining was finished with Corroless 

RF35, a high quality WRAS (Water Regulations 

Advisory Scheme) approved glass flake 

reinforced epoxy. Following the application 

of another heavy stripe coat, a full coat was 

applied throughout the tank by method 

of brush and roller to a minimum wet film 

thickness of 190 microns.

Once cured, the tank was spark-tested  

throughout to identify any pin holes in the 

coating. A few were found, marked and 

touched in with Corroless RF35 by brush. Once 

completed, the tank was cleared and left for the 

client to put the tank back into service.



34   April-June  2015

UPDATE

Corrosion protection for cargo ships and tankers

RUSTING in PEACE

T
he phenomenon of galvanic corrosion 

was first recognized by Sir Humphrey 

Davy who, as a child, had investigated 

the decay of copper and iron fixings 

of floodgates at Hayle in Cornwall. It was Davy’s 

later collaboration with Michael Faraday which 

led to the development of cathodic protection for 

the copper sheathing of ships. 

Metallic elements tend to return to the state 

in which they are generally found in nature – 

oxides. This has been called the driving force 

behind corrosion. Temperature controls the rate 

of diffusion, or movement of molecules, so metals 

corrode more quickly at higher temperatures. 

In a ship this means that warmer areas, such as 

beneath the decks and close to the engine room 

or hot cargo, tend to corrode earlier and more 

quickly. 

GETTING IT RIGHT FIRST TIME

Cathodic protection goes some way to 

preventing corrosion, but coatings still have a lot 

of work to do. The choice of a cargo hold coating 

is an important one: aggressive cargos such as 

iron ore, coal, limestone, bauxite & sulphur can 

dramatically reduce service life. Poor coating 

application, or incomplete curing in a rushed 

shipyard, can also contribute to the onset of 

corrosion damage. Mechanical damage in service 

is another danger.

It is important to get both the choice of 

coating and its application right first time – 

maintenance and repair of cargo holds is a costly 

issue, involving ships being out of commission 

for preparation, blasting and re-coating. Worse, 

coating failures within tanks have been cited as 

contributive causes to maritime disasters.

DIFFERENT CARGOES

Liquid cargoes may be frequently changed within 

a cargo tank, and it is vital that no traces of one 

product remain in the surface of the coating to 

contaminate the next.

Where aggressive chemicals are transported, 

and when ships need to change cargoes from 

port to port, cargo tank coatings must be both 

tough and virtually impermeable. 

Added to that, proper cargo handling is 

not always straightforward. Although paint 

manufacturers provide resistance lists for their 

tank coating systems, these resistance lists can 

contain up to 4,000 possible types of cargo, and 

the lists have to be consulted for each cargo. 

The more aggressive cargoes carry one or more 
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containing SRB (Sulphate Reducing Bacteria) 

combine with sea-water. Some grades of Thermo 

Mechanically Controlled Process (TMCP) high 

tensile steel suffer such attacks when their 

surface preparation is inadequate. 

In vessels with bare steel tanks, rust scales 

and pitted areas can be impregnated by liquid 

cargoes, and pressure washing is not sufficient 

to clean the surfaces. Smooth-coated surfaces 

however usually only need high-pressure washing 

to be ready for a new cargo. Chemical Carriers 

carrying aggressive organic products or some 

inorganic acids usually have stainless steel cargo 

tanks, since coatings would not usually withstand 

the aggressive chemicals carried. 

DIFFERENT APPROACHES

Some vessels rely on phenolic epoxy or zinc 

coatings, avoiding the expense of stainless 

steel tanks. Phenolic epoxy formulations can 

however absorb traces of the cargoes and be 

slow to release them, with a risk of subsequent 

contamination. Zinc coatings are susceptible to 

retention of oil-like cargoes, while also not being 

resistant to acids, caustics, and acid-containing 

oils and urea.

restriction notations, and these have to be read 

and understood in order to avoid mistakes. 

Failure to comply with the restrictions can result 

in severe damage to coatings.

TANK STRUCTURES 

Tankers, like all vessels, are built with a framework 

of internal steel reinforcement. Depending on 

the type and age of vessel, the framework can 

be located inside cargo or ballast tanks. These 

complex structures increase the difficulty of 

coating, and of inspection and repair.

Tankers carrying inert gas or crude oil, 

especially when there is a high sulphur content, 

are prone to pitting in the tank tops and under 

deck corrosion, especially when these areas are 

left uncoated. White oils & naphtha in particular 

can promote severe pitting & crevice corrosion 

problems with certain types of stainless steel 

heating coils.

Sulphur compounds in oil and gas products 

can react with water to form acidic solutions. 

When empty tanks are purged with CO
2
 there is 

an additional risk as the CO
2 
can be contaminated 

with sulphur compounds. 

There is a further danger – microbially induced 

corrosion (MIC) can occur when crude oils 
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area requiring corrosion protection.” 

The new regulations require corrosion 

protection in the cargo oil tanks, the under 

deck cargo space, and the cargo tank bottom. 

However, the corrosion mechanisms in each area 

are different and need to be treated accordingly, 

either by coating or other means. 

Coating systems are required to be tested in 

accordance with IMO regulations or demonstrate 

their suitability by at least five years’ service 

experience with a final coating condition of 

“GOOD”, defined as “Condition with spot rusting 

on less than 5% of the area under consideration 

without visible failure of the coating, or 

no-perforated blistering. Breakdown at edges 

or welds should be less than 20 % of edges 

or weld lines in the area under consideration”. 

Compatibility with any pre-fabrication primer 

also needs to be demonstrated and recorded. 

Lloyds further advises paint manufacturers 

that the testing of a candidate oil tank coating 

system, with its primer, will take at least nine 

months – provided a test laboratory has the 

capacity to undertake the testing immediately. 

Coating systems intended for approval through 

the ‘service experience’ route have to reference 

vessels with a documented service experience 

of carrying a variety of cargoes. Full details of 

the application of the coating system have to be 

provided including surface preparation, primers, 

and any specified repairs or maintenance. 

TYPES OF COATINGS

The ultra-tight molecular structure required for 

virtually complete impermeability usually requires 

heat-treated application of pure epoxy coatings. 

International Paints recently announced that 

ship owner Navig8 is adopting Interline 9001 

cargo tank on a series of 18 chemical tankers 

currently under construction at Hyundai Mipo 

Dockyard, South Korea. The coating is a ‘Bimodal 

Epoxy’ – a combination of low and high molecular 

weight materials creating a loosely bound, but 

highly crosslinked flexible network chain. 

The coating is designed for chemical tankers 

and claims enhanced cargo resistance with 

near zero absorption. International say it can 

Knowledge of the cargoes to be carried is 

the starting point for selection of a coating. 

Liquid cargoes can be broadly divided into 

crude oil, light chemicals, aggressive chemicals 

and general products. 

TANKERS 

After the Exxon Valdez oil spill in 1989 oil tankers 

were required to be built with double hulls. A 

side effect of that policy was empty tank spaces 

within the ship which could act as insulation from 

the sea, meaning that oil cargoes now retain 

their heat for longer. In practice, the cargo side 

of the ballast tanks in these ships corrodes more 

quickly than with single hulled tankers, requiring 

even more effective corrosion protection.

NEW REGULATIONS

2016 sees the implementation deadline for new 

regulations on tanker coatings. Double hulls 

and other developments in design, building 

technology and environmental requirements 

have, in the words of Lloyds Register, “not 

always been helpful in reducing corrosion attack 

on ship structures”. 

Lloyds’ advice to the shipping industry 

regarding new regulations, which come into 

final force next year states: “Ships are larger 

and more structurally complex than ever, which 

leads to large surface areas requiring protection, 

and difficulties in access for the application, 

maintenance and inspection of coatings. 

High tensile steels have been used to reduce 

scantlings, and the resulting thickness reduction 

may reduce the life expectancy of ship 

structures. Double-hull tankers have become 

the norm, and while their design improves the 

structural integrity for collisions and groundings, 

they present a significantly increased surface 

Above: Hempadur 15600 cargo oil tank coating rated 
for crude oil up to 80°C/176°F.
Above right: Navig8 is adopting Interline 9001 cargo 
tank on a series of 18 chemical tankers currently 
under construction at Hyundai Mipo Dockyard
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carry anything that standard epoxies can, plus a 

further 25% of the large volume cargoes that they 

cannot. Andy Hopkinson, International’s Business 

Development Manager for marine coatings says 

it will allow the market to react to ever tightening 

cleaning requirements: “The costs of on board 

cleaning are significant. Bunkers for hot water for 

example could mean a tank cleaning operation 

alone adding over $100,000 to operating 

expenses for one full vessel clean and this doesn’t 

take into account manpower or costs of cleaning 

materials. Interline 9001 was designed to deliver 

greater efficiency and flexibility in the operation 

of chemical tankers, easily switching from one 

cargo to the next with minimal downtime. It can 

carry all of the cargoes that standard epoxy 

phenolic technology can, plus a further 25% of 

the large volume cargoes that it cannot and has 

over 60% fewer cycling restrictions”.

Hopkinson also says that the new coating 

could handle all but 10 out of the 1,000 cargoes 

on the IMO list and that the technology opens 

up previously restricted cargo sequences for 

the carriage of aggressive cargoes: for example, 

methanol to fatty acids to ethylene dichloride 

back to back, with no coating recovery required. 

A low cargo absorption profile reduces the risk of 

contamination between cargoes and, combined 

with its smooth, glossy surface, can cut cleaning 

time and materials by up to 70% compared to 

standard epoxy phenolics, or zinc silicates. 

Hempel also has new tank coating products 

based on pure epoxy. Hempadur 15600 is 

designed for newbuilds and offers resistance to 

continuous immersion in a range of chemicals, 

including crude oil up to 80°C along with faster 

application and recoating times. Hempadur 

Easy 47700 has wider application tolerances 

and is aimed at the marine maintenance market. 

Global product manager Michael Aamodt says: 

“The coating requires minimal expensive surface 

preparation and its fast drying and recoating time 

means that the vessel spends less time in dock”. 

Advanced Polymer Coatings, a niche 

manufacturer by comparison, say its MarineLine is 

used by more than 600 ships. It resists Methanol 

up to 50°C, and allows tanks to carry alternating 

loads including acids, alkalis, solvents, Bio-Fuels, 

and Methanol without contamination.

BETTER STEEL

An alternative option within the new tanker 

coating regulations is to use better steel. 

Classification society Class NK recently issued 

their first approval for a newly developed 

corrosion resistant steel to be used on the 

upper deck and inner bottom of crude oil tanker 

cargo oil tanks, giving shipyards a practical 

alternative to coating systems. The steels could 

result in significant time and cost savings 

compared to coating application. 

Class NK also gave their first approval for 

new steel formulations to be used in a chemical 

tanker just built in Japan, The new type of 

steel cargo tank is said to be both cheaper and 

stronger than conventional tanks. The MT Sunrise 

Hope, to be operated by Nippon Marine Co., has 

cargo tanks made from a combination of duplex 

stainless steel and stainless clad steel. Bulkheads 

adjacent to cargo tanks have been constructed 

from stainless clad steel, in which stainless steel 

and carbon manganese steels are compression 

bonded together into a single plate. 

BALLAST TANKS

Ballast tanks present a range of different 

problems. The complex shape of the tanks 

results in huge surface areas, as much as 

300,000 square metres on a large tanker. 

Coating work and inspections almost always 

involve very difficult access and poor airflow. 

Their maintenance and repair often involve the 

most costly coatings decisions a vessel owner or 

manager has to make.

Since ballast tanks are only free 50% of the 

time at best, a total coating repair could require, 

in an extreme case, 18 months of continuous 

work. The same job, carried out in a repair yard, 

might be done in 30 days – but the cost including 

off-hire time would run into millions of dollars.

In service, common coating problems include 

blistering or premature rusting and corrosion at 

edges & welds. A good coating, properly applied 

at newbuilding, and regularly maintained, is the 

only really practical solution. 

The International Maritime Organization’s 

“Performance Standard for Protective Coatings 

for Water Ballast Tanks” is designed to achieve a 

target coating lifetime of 15 years.

Around 90 to 95% of ballast tank spaces are 

now coated with either modified epoxy or pure 

epoxy systems, and probably less than 5% of 

these with solvent-free epoxy systems. Chinese 

and Japanese builders most commonly specify 

the modified epoxies, whereas Korean builders 

favour pure epoxy systems. Solvent-free epoxies 

are seen in some ships from a few European 

builders. 
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ECS 
occupied seven 

halls in the 

Exhibition Centre 

Nuremberg, and 

featured innovative products and technology. 

With approximately 700 participants from 42 

countries, the European Coatings Congress 

was well attended. 144 presentations given by 

prestigious speakers from science and research 

focused on the production of high-quality 

coatings, paints, sealants, construction chemicals 

and adhesives. The products at the ECS and the 

presentations at the Congress showed the diverse 

requirements met by modern coatings solutions: 

functional, safe, environmentally friendly, and 

firmly committed to the idea of sustainability as 

bio-based products. 

One highlight on the second day of the trade 

fair was the premiere of the Innovation Slam 

in a real boxing ring. In front of an enthusiastic 

audience, five competitors set out to win 

over the spectators by pitching an innovative 

product in a presentation lasting 180 seconds. 

Voting by smartphone, the audience selected 

The European Coatings Show 2015 (ECS) 
had 1,024 exhibitors from 42 countries 
and approximately 28,500 trade visitors 
representing nearly 110 countries.

European 
Coatings Show 
HIGHLIGHTS
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Dr. Berta Vega Sánchez from Bayer Material 

Science with her presentation ‘First biobased 

polyurethane crosslinker: Desmodur eco N’ as 

the winner. 

In his keynote address at the congress, Prof. 

Rolf Mülhaupt from the Freiburg Materials 

Research Centre FMF at the University of 

Freiburg took a critical look at the term 

“sustainability”. Green in the sense of biobased 

is not enough to label a product as sustainable. 

It is far more important to closely examine the 

entire manufacturing process, beginning with 

the cultivation of the raw plant materials. The 

growing demand for biobased products will also 

always be in competition with the worldwide 

production of food products. According to Prof. 

Mülhaupt, when viewed as a whole, synthetic 

polymers could well be clearly superior to 

biopolymers. With the European Coatings 

AWARD, Fred van Wijk (Nuplex Resins) was 

recognised for his congress presentation “New, 

ultra-fast drying, low VOC, isocyanate-free 

technology for 2K coating systems.” In his 

presentation, Van Wijk pointed out the potential 

that can be found in using isocyanate-free 

chemicals as a replacement for conventional 

two-component top coats. The main benefit: 

The decoupling of pot life and drying time while 

at the same time allowing for fast curing.

SUBSTANTIAL CHALLENGES

The paints and coatings industry in Europe 

faces substantial challenges. Efficient production 

is meant to go hand in hand with ever better 

performance. At the same time, coatings must 

meet the increasing demand for health-friendly 

and resource-saving solutions.

Lately, BASF has reviewed its entire portfolio 

under sustainability aspects: The company 

offers more than 500 raw materials for the 

paints, coatings and construction industry in 

Europe, which contribute significantly to the 

sustainable development along the value chain. 

Based on technical expertise, BASF drives high-

quality formulations which help its customers 

to meet the sustainability requirements in their 

respective industry and set themselves apart 

from their competitors.

BASF`s product portfolio covers dispersions, 

pigments, pigment preparations and additives 

for the architectural coatings and construction 

industry. These products make facades 

resistant against weathering, fading and dirt 

pick-up, improve indoor air quality and reduce 

the resources needed for the production of 

high- performance formulations. Advanced 

construction raw materials enable the cost- and 

resource-efficient, health-friendly production, 

application and use of building materials.
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SILRES® WH reduces the water uptake of 

wood and so keeps its water content low. 

Weathering tests have shown that the silicone 

resin’s impregnating effect lasts for many years. 

Consequently, the wood is better protected 

against typical damage, such as fungus, mildew 

and insect attack, as well as cracks caused by 

swelling and shrinking. The use of biocides can 

be slashed as a result. SILRES® WH added to 

paints and wood stains confers lasting water 

repellency, even in low concentrations. 

The product can be used both for 

hydrophobic impregnation and as an additive in 

formulations for film-forming, pigmented wood 

stains. 

Also celebrating its premier was the new 

PRIMIS line of binders for high-quality exterior 

applications. The first of these products, PRIMIS 

AF 1000, combines organic and inorganic 

components, enabling the formulation of bright 

and highly durable exterior paints with reduced 

dirt pick-up. The new VINNAPAS® LL 3031 

dispersion is an impressively versatile binder for 

high-quality paint and plaster applications – as 

suitable for flame-resistant renders as it is for 

low-emission interior paints (VOC < 1 g/l).

The new PRIMIS line comprises binders and 

additives for advanced, high-value paints and 

architectural coatings. They combine organic 

and mineral components to deliver a binder 

with a completely novel property profile. The 

elastic, acrylic-ester-based, organic component 

performs a binder’s traditional role, offering 

strong adhesion and cohesion, good mechanical 

properties and enhanced processability. The 

solid mineral components, on the other hand, 

have outstanding protective properties and 

ensure long-lasting, bright colours and reduced 

dirt pick-up. 

PRIMIS AF 1000 offers improved scratch 

and abrasion resistance, optimised thermal 

conductivity and water-vapour permeability, 

simple processing and even distribution. 

Additionally, the dispersion is characterised 

by excellent film formation, even at low 

outdoor temperatures, and by its elasticity 

while the polymer surface exhibits maximum 

blocking resistance. What is more, it has low 

flammability due to its mineral content. The 

dispersion’s good pigment compatibility and 

colour consistency keep exterior paints bright 

for longer – extending renovation cycles and, in 

turn, positively impacting overall costs.

REDUCED SOLVENTS

Perstorp, the world’s largest producer of 

caprolactones, unveiled a range of Capa Lactide 

copolymer polyols at ECS. The three new diols 

and one triol provide polyurethane formulators 

Approximately 80 percent of industrial 

coatings are currently solvent-based systems. 

BASF expects the industry to keep moving 

towards more sustainable solutions. That’s why 

it helps customers to switch to alternatives that 

generate fewer emissions. BASF’s broad portfolio 

of pigments, resins and additives is suitable 

for current and future formulations, based on 

water- and high solid systems. These solutions 

contribute to the reduction of VOCs. In addition, 

the company’s raw material portfolio helps 

formulators to increase material and production 

efficiency. Examples are pigments, resins and 

additives that enable thinner coating layers, 

consume less energy or increase throughput.

NUMEROUS INNOVATIONS

The Munich-based Wacker Group introduced 

numerous innovations for paints and coatings, 

and for the construction and adhesives 

industries at ECS.

Water and moisture can damage wood and 

open the door to later problems, such as fungal 

and insect attack. Wacker’s new SILRES WH 

silicone resin emulsion offers a long-lasting 

solution. 

Weathering tests show that the product still 

protects impregnated wood against moisture 

and damp after 15 years. This means that 

silicone resins, which have proved successful at 

protecting mineral substrates over the decades, 

can now provide wood with lasting outdoor 

protection too. 

The 50-percent emulsion is based on a 

functional silicone resin and can serve as a 

water-repellent impregnating agent or as an 

additive for formulating film-forming wood 

stains. Due to its hydrophobic properties, 
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Redefine your expectations of anti-corrosion coatings
with AvantGuard® by Hempel.

Hempel introduces AvantGuard®, a brand new innovative anti-corro-
sion technology, based on activated zinc and locked into our new 
range of high performance protective coatings.

AvantGuard® significantly reduces the effects of corrosion and of-
fers superior protection. This increased durability has been proven 
in extensive tests against standard Zinc primers.

Redefining protection with reduced rust creep and superior corro-
sion protection

Redefining durability with improved mechanical strength

Redefining productivity with greater working tolerances in dif-
ferent climatic conditions and with high DFT’s. Less repair work 
needed.

AvantGuard®

Redefining
anti-corrosion
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other resin systems are known for their intrinsic 

durability, and the addition of TiO2 can impair 

this functionality.

This is because TiO2, when it absorbs UV, can 

display photocatalytic functionality. Within the 

TiO2 industry, there has been a strong focus on 

limiting this photocatalytic tendency. To date, 

dense silica coatings have provided the best 

protection. However, Huntsman has developed 

the ALTIRIS range of pigments to provide solar 

reflectance, and in so doing has achieved the 

biggest advance in restraining photocatalysis 

since the introduction of dense silica coatings. 

During his presentation, he explored the 

mechanisms of UV degradation with reference 

to the impact of TiO2. He then explained the 

different physical outcomes of the two main 

mechanisms, the importance of weathering test 

selection, and why the use of next generation 

technologies, in the form of ALTIRIS pigments, 

can be advantageous.

The Performance Products division of 

Huntsman announced the availability of a new 

di-functional primary amine for the coatings 

industry. The JEFFAMINE D-205 amine curing 

agent has been developed to help improve the 

production and the extension of the pot life of 

surface coatings as well as adhesives, injection 

systems, potting, casting and composite 

systems. 

JEFFAMINE D-205 amine is a low amine 

hydrogen equivalent weight polyetherdiamine 

with a slower curing speed than conventional 

polyetheramines.

Extending gel times to around four hours 

longer than a standard JEFFAMINE amine 

system, JEFFAMINE D-205 amine may be 

suitable for applications where a longer pot 

life is required and where low viscosity, a low 

exotherm and a relatively high glass transition 

temperature are sought. 

Good tensile and flexural strength as 

well as elongation at break are additional 

characteristics of JEFFAMINE D-205 amine, 

which is colourless to light yellow, and has a low 

affinity for moist air – making it blush resistant. 

It can react with epoxy resins, isocyanates or 

carboxylic acids. 

Visitors to the show may have also noticed a 

broader range of pigments and additives available 

at the Huntsman stand following the company’s 

acquisition of Rockwood’s performance additives 

and titanium dioxide businesses.

The purchase, which was finalised in Q4 2014, 

makes Huntsman one of the most diversified 

producers of pigments and additives in the 

world. Operating from 30 locations, Huntsman’s 

pigments and additives business specialises 

in the development and manufacture of more 

with increased opportunities to create high 

performance products with reduced carbon 

footprints. 

Capa 8000 series grades can be used 

in a broad range of polyurethane coating 

formulations. Capa Lactides are copolyesters of 

Perstorp’s well-known Capa caprolactone and 

renewable lactide monomers. Depending on 

grade, they have up to 50% renewable content. 

“The new products are characterised by the 

same high level of quality and consistency that 

users of current Capa caprolactone polyols are 

already familiar with,” says Jesper Fahlén, Global 

Product Manager Caprolactones. 

All four new grades are low viscosity liquids 

with improved solubility, enabling formulators 

to reduce or even eliminate the use of solvents. 

With their medium molecular weight and low 

crystallinity, Capa Lactides provide polyols 

with properties that make them particularly 

suitable for soft-feel coatings. Coatings are 

characterized by high resistance to UV radiation, 

a property critical for consumer electronics and 

applications such as automotive interiors. 

Capa Lactides are transparent, contributing 

to the optical qualities of coatings. Their low 

viscosity facilitates processing, while their high 

quality and consistency is hard to match by 

other renewable alternatives. 

Capa Lactides are likely to find applications 

in thermoplastic polyurethane (TPU) adhesives. 

They provide high resistance to wear and 

abrasion, as well as to oils and chemicals. 

Their optical clarity and minimal haze ensure 

the appearance of adhesive joints and cast 

elastomers remains consistent throughout a 

product’s useful life.

BROADER RANGE FROM HUNTMAN

Dr John Robb, New Business Technology 

Manager at Huntsman Pigments, gave a floor 

presentation entitled: A new benchmark 

in minimising TiO2 photocatalysis. In the 

presentation he explained how resins can react 

differently when exposed to UV radiation. Some 

are susceptible to attack and can benefit from 

protection by the presence of TiO2 grades 

designed with strong UV absorption, while 



A full range of speciality resins for the coatings industry

4 brands
you can rely on
for your coatings
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than 100 world-class products including white 

titanium dioxide pigments, functional additives, 

colour pigments, timber treatment chemicals, 

eco products and water treatment chemicals.

NEW EMULSIONS

One of the two emulsions Dow Corning 

showcased at the European Coatings show was 

its IE-2404 Emulsion. When used as a co-binder, 

this high-performance chemistry provides an 

industry-proven way to enhance the durability, 

water resistance, water vapour permeability 

(breathability) and long-term aesthetics of 

silicone-based architectural paint and façade 

render formulations. The company claims that 

waterborne, low volatile organic compound 

(VOC) coating systems developed with the 

IE-2404 Emulsion require less maintenance, last 

longer and protect porous substrates, such as 

masonry, much better than traditional coatings. 

Dow Corning also featured its water-based 

IE-6692 Emulsion, which is designed for easy 

incorporation as an admixture in cement-based 

formulations such as render, mortar, stuccos 

and various kinds of decorative concrete. This 

integral water repellent reacts chemically within 

the cement matrix to provide a significant 

reduction of capillary water absorption without 

impacting water vapor permeability. It also 



46   April-June  2015

REVIEW

low emissions, fast return to service, robustness 

under varying conditions, improved productivity, 

and service life extension.

The company’s Additives team featured the 

company’s innovative Dynol 960 and Dynol 

980 superwetting surfactants, and Airase 4500 

defoamer for indirect food contact compliance. 

Air Products’ Dynol 960 and 980 surfactants 

have been specifically designed to meet the 

growing need for high-performance waterborne 

coatings, inks, and adhesives for low energy 

surfaces. These new, low-foaming optimized 

siloxane superwetting surfactants can provide 

premium equilibrium and dynamic surface 

tension reduction as well as improved flow and 

levelling for difficult to wet surfaces like wood, 

plastics, and dirty or nonferrous metal. 

CUSTOMISED SUPPORT

‘One Partner – Many Experts’ was the theme 

of the Evonik Industries’ stand. The specialty 

chemicals company presented innovative 

products and a comprehensive overview of its 

competencies for the coatings and adhesives 

industry. At the same time, ‘One Partner. Many 

Experts’ also reflects the promise that Evonik 

makes to its customers in the coatings industry: 

Evonik has a network of experts who will share 

their expertise, offering tailor-made solutions for 

even more customised support than ever before.

“The coatings and adhesives industries are 

two of our most important growth markets, 

and our customers here can profit from 

our expert knowledge, our technological 

competencies, and our reliability,” says Dr 

Claus Rettig, chairman of the Management 

Board of the Resource Efficiency Segment at 

Evonik Industries AG. “Because they address 

sustainability megatrends such as resource 

efficiency, the product innovations we’re 

presenting at the ECS will allow us to support 

our customers’ growth in markets with an 

attractive future.” 

The company’s appearance at the trade 

show underscored its commitment both to the 

paints and coatings markets, as well as to the 

construction, sealants, and adhesives industries. 

Evonik is one of the most important suppliers 

of high-quality specialty chemicals for these 

markets. “We work closely with our customers 

to develop innovative, tailor-made, individual 

solutions for formulating advanced paint and 

coatings systems,” says Dr Johannes Ohmer, 

member of the Management Board of the 

Resource Efficiency Segment. Plus, Evonik is 

one of the largest suppliers for the adhesives 

and sealants industry, offering products 

and solutions that meet exceptionally high 

formulation demands. 

reduces ingress and the transfer of water-

soluble salts.

CATHAY

Industrial paints and varnishes function as 

decorative or protective layers. Products 

applied on buildings’ floors and walls for 

example require a broad colour palette to 

fulfil special demands. Cathay’s High Chroma 

Reds offer a wide range to respond to these 

market requirements. In addition, these iron 

oxide pigments provide elevated brilliance to 

paints. As CATHAYCOAT Reds of the double A 

series can partially substitute certain organic 

pigments in some applications with shades from 

light red to medium red, they may be a cost 

efficient option. Beyond this, manufacturers of 

paints benefit from hydrophilic properties of 

the pigments and soft crystals simplifying the 

dispersing procedure. Thanks to the pigment 

surface the process time can be reduced so that 

capacities and energy will be saved.

Beside high quality and state-of-the-art 

products for coatings applications, Cathay 

presented its service and support package 

including pre-, in- and after-sales activities. 

With its extensive Research and Development 

approach the company can adopt pigments to 

the user’s requirements – in reference to colour 

shade, surface characteristics or particle size 

distribution. Joint testing within the customer’s 

system ensures excellent final products. 

Consultancy on-site, as well as technical 

and logistical advice, complete the pigment 

manufacturer’s service portfolio.

LATEST INNOVATIONS

Air products’ Epoxy Additives team highlighted 

its latest innovations for flooring and protective 

coatings at ECS. The company showcased 

epoxy additives that can provide formulators 

with solutions for robust coatings with high 

aesthetics, low emissions, and fast cure for 

minimal downtime. Featured products included 

Amicure IC-221 and IC-321 curing agents for 

ultrafast, beautiful, low emissions flooring, as 

well as the company’s latest innovations in its 

Total Reactive Technology curing agents. 

Air Products develops epoxy additives that 

respond to existing and future trends and 

drivers in the market, including sustainability, 
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a new 
     name 
For more than 30 years Eurogrit has been part of Sibelco.
From this year we are adopting the Sibelco brand and we will  
now be known as Sibelco Europe.

We will keep the name of Eurogrit as a product brand - and most importantly, 
our service to you remains as strong as ever. We will continue to meet your needs 
with the highest quality products, delivered on time and always supported by 
our technical expertise and customer service.

We offer a complete range of blast cleaning abrasives for surface preparation
and minerals for high pressure waterjet cutting:

expendable: Eurogrit coal slag, Euroram copper slag and Green Lightning olivine
recyclable: steel shot, steel grit, aluminium oxide and chilled iron grit
special: Eurofinesse micro coal slag, glassbeads, calcium carbonate, dolomite

We deliver worldwide to meet customers’ critical delivery deadlines, supporting 
all of our products with local technical advice and service.

Find out more at www.sibelco.eu/abrasives
Noordhoek 7, 3351 LD Papendrecht, The Netherlands

T +31 78 6546770  F +31 78 6449494  E info.eurogrit@sibelco.com

In addition, the high hydrophobicity 

of PLIOTEC HDT 12 gives very low water 

permeability, which is a key requirement 

to ensure excellent corrosion resistance. 

Furthermore, on drying, there is no water 

retention (very low whitening) as is the case 

with standard latex.

It provides excellent adhesion under dry 

conditions, and shows very good ability to 

maintain adhesion when the film is wet or 

exposed to high humidity conditions.

PLIOTEC HDT® 12 permits formulating of 

DTM paints with excellent UV ageing properties 

and superior salt spray resistance without 

anticorrosive pigment. Initial gloss achievable 

with PLIOTEC® HDT 12 is above 80% @60°, 

and good gloss retention is maintained on 

accelerated or natural weathering.

Latex particles of PLIOTEC® HDT 12 have been 

designed to best meet the DTM application. 

Its gradient morphology ensures a consistent 

hardness/softness throughout the entire film. 

Hardness development and blocking resistance 

are consequently balanced with an excellent 

flexibility.

It also resists freeze thaw cycles when tested 

according to ASTM D2243. 

EFFECTIVE CORROSION-BARRIER

Despite recent innovations, metal substrates 

are still difficult to protect with water-borne 

products because of their inherent weakness 

(residual surfactants from polymerisation 

enabling water migration, lack of adhesion, etc). 

Nevertheless, there is an increasing demand 

for direct-to-metal products able to substitute 

solvent-borne technologies. In a whitepaper 

presented at the show, Omnova introduced 

an innovative binder providing an excellent 

adhesion on ferrous and non-ferrous metals, 

and a superior resistance to corrosion.

A paint sample based on PLIOTEC HDT 12 

was submitted to an independent laboratory in 

order to carry out emission testing according 

to the ISO 16000 Standard. After 28 days of 

testing, the emission level corresponds to the 

best class (A+) of the French regulation relating 

to Indoor Air Quality.

The ‘Hydrophobic Dispersion Technology’ 

is based on a specific process, designed to 

favour the distribution of functional monomers 

at the surface of particles, thus optimising their 

efficiency and minimising the need for free 

surfactant.
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EXPANSION 
PLANS
Elcometer has moved to 

larger facilities in France, 

The Netherlands and Japan. 

Continued growth and 

increased demand across the 

Globe, in particular throughout 

Europe and Asia, has resulted in 

the need for further expansion 

at a number of Elcometer’s 

strategic office locations. 

“The expansion of these 

three offices allows Elcometer 

to meet the growing demand 

for our products without 

compromising our high levels 

of customer service,” explains 

Michael Sellars, Managing 

Director. 

EXPANDED 
CAPACITIES 
Evonik Industries, one of the 

world’s leading suppliers 

of methacrylate chemistry 

products, has doubled its 

production capacities for 

VISIOMER MAAH (methacrylic 

anhydride) at its site in Worms, 

Germany. 

VISIOMER MAAH is an 

important building block in 

the production of specialty 

methacrylates, which are used 

in concrete additives, paints 

and colorants, electronics 

applications and plastics. 

In addition to MAAH, 

Evonik Industries produces 

and markets a wide range of 

specialty methacrylates as well 

REDUCED-WEIGHT CHARTEK
AkzoNobel has launched a new Chartek passive fire protection product aimed at the offshore oil 

and gas industry. Chartek 8E provides a significant reduction in applied weight, addressing a key 

customer need and resulting in a more sustainable passive fire protection offer.

 “We know that applied weight is a key concern for our customers and the industry, so we set 

out to develop a lightweight solution that delivered this benefit alongside both 60 minute jet 

and pool fire ratings,” said Ian Fletcher, Oil and Gas Segment Manager at AkzoNobel’s Protective 

Coatings business. 

Chartek 8E, based on a proven in-service technology, is optimized to provide 60 minutes 

resistance to the effects of hydrocarbon pool fires without the use of mesh; a 60-minute 

resistance to jet fires can also be achieved through the use of mesh reinforcement.

“An intensive R&D program has enabled us to optimize char expansion technology with and 

without mesh reinforcement during jet and pool fire exposure,” Fletcher added. “This means we 

are more equipped than ever to offer our customers the full choice of passive fire protection, 

whatever their needs.” 

Commenting on the announcement, Mauricio Bannwart, Managing Director of AkzoNobel’s 

Protective Coatings business said: “The Chartek range has been a leader in the passive fire 

protection market for over 40 years. These latest enhancements clearly focus on our customers’ 

needs, and coupled with our industry-leading fire design service, will help maintain the position 

of Chartek as the market’s leading passive fire protection solution. Chartek 8E is the first step in 

our development of a range of new passive fire protection products.”

Since its first introduction in the 1970s, Chartek technology has gone on to be used by all of 

the world’s oil majors and has been proven in-service in regions as diverse as the North Sea, the 

Arctic and the tropics. 
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as MMA, GMAA, n-BMA, i-BMA, 

and hydroxy methacrylates 

under the VISIOMER brand. 

NEW LINING 
PROTECTION
An advanced tank lining 

protection system is set to bring 

new benefits to the oil and gas 

industry in Europe, the Middle 

East and Africa.

Nova-Plate 325 is an amine 

cured, glass and ceramic filled 

novolac epoxy tank lining from 

Sherwin-Williams Protective & 

Marine Coatings. It has been 

designed to protect steel 

storage tanks and vessels 

interiors from crude, refined 

products, chemicals and 

process water, including high 

temperature and high pressure 

service.

Conventional lining systems 

struggle to withstand crude 

and process water at higher 

temperatures and pressures, like 

the ones faced when extracting 

oil from deeper depths or 

processes working at elevated 

temperatures.

Facing 150°C crude oil 

at elevated pressures or 

99°C produced water is 

becoming more common, and 

conventional linings cannot 

cope with the challenges.

Nova-Plate 325, which has 

already made inroads into the 

North American market since 

being launched in that region, 

offers many benefits to the 

customer including coping 

with 150ºC crude and 99ºC 

process water.

The system also offers a 

quick return to service within 

24 hours and high film-build, 

meaning it can be applied in a 

single coat. This brings further 

application benefits when 

compared with the scenario 

faced when using conventional 

multi-coat tank linings that can 

also be slow curing.

Expected uses include 

storage tanks, vessels and 

piping, for crude, refined 

products, chemical or process 

water handling or secondary 

containment, with key industries 

served including the oil and gas 

and mining sectors.

Joao Azevedo, Oil & Gas 

Market Director (EMEA 

region) for Sherwin-Williams 

Protective & Marine Coatings, 

said: “At Sherwin-Williams we 

are in constant dialogue with 

customers in the oil and gas 

sector to ensure we are helping 

them meet the challenges 

faced by the industry. Dealing 

with deeper depths and 

non-conventional sources of 

hydrocarbon is pushing process 

temperatures and pressures 

higher, requiring specialist 

coatings and linings.”

NEW INNOVATION
DeFelsko has launched its 

latest innovation, the PosiTector 

RTR P. The PosiTector RTR 

series measures and records 

surface profile parameters 

using TestexTM Press-O-FilmTM 

Replica Tape. The patented 

NEW PosiTector RTR P uses 

imaging sensors to measure the 

Peak Density (Pd) information 

contained in replica tape in 

addition to peak height.

Advanced models are able 

to generate 2D/3D images 

and SDF files of the replicated 

surface. Black and white 2D 

and colour 3D images are ideal 

for inclusion into reports and 

for confirming a consistent 

blast profile. A high resolution 

SDF (surface data file) can 

be imported into third-party 

rendering software for further 

examination at a cost far less 

than interferometric or confocal 

profiling devices.

With a single measurement, 

the PosiTector RTR Series 

produces a more accurate 

linearised peak-to-valley height 

measurement (HL) over the full 

range of Coarse and X-Coarse 

tapes. There is no need to 

average two or more replicas 

as required with analogue 

micrometers.

SPECIAL COATING
Axalta Coating Systems, one of 

the leading global suppliers of 

liquid and powder coatings, has 

once again produced a special 

coating for the radio telescope 

in Effelsberg, Germany, one of 

the largest, fully-steerable radio 

telescopes in the world, and 

the most powerful for short-

wave radiation. The Effelsberg 

telescope is used to observe 

pulsars, cold gas and dust 

clusters, star formations, jets 

of matter emitted by black 

holes, and the nuclei of far-off 

galaxies. It is also used as part 

of a worldwide network of 

radio telescopes for astronomic 

observations at the highest 

resolutions.

Axalta helps to protect the 

telescope from weathering 

and UV radiation with a matte-

white polyvinylic coating 

called PercoTop CS551 Foliflex 

Topcoat. This specially-

formulated, tailor-made 

coating has been applied to 

the telescope approximately 

every 18 years since it began 

operating in 1972.

Painting the telescope takes 

a minimum of six specially 

trained painters several weeks. 

“With a surface of 5400m2 and 

with 1500 individual panels, the 

portion of the dish that needs 

to be coated is immense,” 

says Klaus Bruns from the 

Max Planck Institute for Radio 

Astronomy, who is responsible 

for the technical maintenance of 
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the Effelsberg telescope.

“It is important that we can 

keep the delicate aluminium 

substrate of the reflectors at 

an even surface temperature to 

obtain accurate measurements 

with the telescope. Having 

a coating that protects the 

aluminium from deformation, 

weathering, bird droppings 

and UV radiation is therefore 

absolutely essential.”

NEW AIRCRAFT 
COATING 
A new solar-heat-management 

coating system by PPG 

Industries’ aerospace business 

is helping keep aircraft 

passenger cabins cooler.

A novel PPG Aerospace 

solar-heat-management coating 

system can reduce external 

aircraft skin temperatures up 

to 25 degrees F, helping keep 

interior cabin temperatures 

cooler by 5 to 7 degrees.

“Airlines often avoid dark 

colours for airplane liveries 

because they can absorb as 

much as 90 percent of solar 

energy, which in turn heats 

the interior while a plane is 

on the ground,” said Mark 

Cancilla, PPG global director 

for aerospace coatings. “Our 

innovative paint technology 

means airlines no longer have 

to avoid dark colours. In fact, 

the darker the colour, the 

greater the difference there is 

in total solar reflectance. There 

is no compromise of other 

coating properties.”

PPG solar-heat-management 

coatings technology is based on 

development of novel pigment 

dispersions, or stainers, that 

increase transmittance of near-

infrared energy, or heat, through 

a dark coating and increase the 

subsequent reflection from a 

white underlayer. Cancilla said 

the technology is modelled 

after the eggplant (aubergine), 

which naturally remains cool 

to the touch even when 

exposed to intense sunshine. 

The eggplant’s dark purple skin 

does not absorb 

near-IR radiation 

but transmits it to 

the white interior 

flesh, where it 

is reflected and 

transmitted out 

through the skin.

PPG’s technology 

works in the same way. 

Cancilla said PPG’s solar-

heat-management coating 

system is being evaluated 

by several airlines and aircraft 

manufacturers.

COATINGS 
COMPANY 
ACQUISITION
Spencer Coatings Limited, 

based in the East Midlands in 

the UK, has announced the 

acquisition of West Bromwich-

based Protega Paints in a 

multi-million pound deal.

The company enjoys a 

rich heritage in the industrial 

coatings business and has 

built a strong position in 

agricultural, construction and 

earthmoving (ACE), general 

industrial and protective 

coatings markets, key areas 

for Spencer Coatings. Protega, 

which employs 56 people, also 

has a strong business with a 

network of distributors and 

own the well-known Corroless 

brand. Spencer Coatings, 

which is a member of energy 

sector business development 

organisation, NOF Energy, will 

continue to operate the West 

Bromwich factory alongside 

its Huthwaite facility providing 

much needed production 

capacity and flexibility for 

future growth.

NEW RANGE
Cygnus Instruments has 

unveiled its latest range of 

surface instruments. The new 

range of thickness gauges is 

launched following extensive 

customer engagement, 

working within industry 

standards and following careful 

/ exhaustive design reviews.

What’s new

• Versatile Measuring Modes 

as Standard with Latest 

PLUS Models,

• Cygnus has now 

incorporated two 

additional measuring 

modes in to their latest 

range of thickness gauges. 

Single-Echo and Echo-

Echo modes, both using 

twin crystal probes, 

can assist in obtaining 

measurements in areas of 

extreme corrosion or back 

wall pitting,

• Single-Echo measuring 

mode – ideal for 

measuring uncoated 

surfaces with heavy front 

face and/or back-wall 

corrosion and attenuative 

materials such as cast 

metals, plastics and 

composites,

• Echo-Echo measuring 

mode – used for 

measuring painted metals 

but with heavy back wall 

pitting for improved back 

wall detection.

This new instrument 

enclosure has allowed Cygnus 

to achieve the tough American 

Military Standard MIL SPEC 

810G for environmental 

protection. These new gauges 

will survive the harshest 

operating conditions including 

drop, vibration, dust and water 

ingress (IP67) together with 

low and high temperature 

cycling. 
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� For several decades, Steelpaint PUR coating systems have 
been proving their worth in hydraulic engineering applications. 
Even after years of exposure to seawater, Steelpaint systems have 
been shown to stay more elastic, not to embrittle and not to 
become porous. Regular on-site inspections have demonstrated 
that PUR coatings provide reliable and long-lasting corrosion 
protection, so they are designed for extreme environments like 
coastal zones and tidal areas.

STEELPAINT polyurethane coatings 
have stood the test of time in hydraulic 
engineering applications

Port of Bremerhaven, Germany
Container Terminal, Section IV
Total surface area: 110,000 m2

Construction: 2004 - 2007

On-site inspection: October 2010
The PUR anti-corrosion coatings 
were found to still be in good 
condition.
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