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Five Amazing Ways Robots Are

Disrupting the Paint Industry

Painting robot technologies can improve

operations. The �ve use cases in this article

highlight why people are increasingly interested

in these purposeful machines. Read article

Polymeric Repair and

Protection Systems Save Steel

Fabricator Millions

Over the course of several years, a steel

fabricator in Scunthorpe, UK, has saved millions

of pounds by deploying a series of polymeric

repair and protection systems, including epoxy

repair mortars and stainless steel protective

coatings, on their gas pipeline. Read article
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Take a look at the tsunami of changes on the

horizon for coatings companies and how

technology can help them rise to the challenges

ahead. Read article

Zinc Phosphate Pretreatment

System Helps Reduce

Downtime, Operational Costs

Since switching to a new system, this parts

manufacturer has realized a variety of

operational bene�ts, including lower application

expenses, less downtime for maintenance, fewer

chemical dumps and a signi�cant reduction in

waste treatment costs. Read article
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VIEWPOINT

Contact Kristin

By Kristin Johansson, Editor-in-Chief | PCI

WCS Addresses Advancing
the Industry

I recently returned home from the Western Coatings Show in Las Vegas. As usual, it was a fantastic

event, with a great turnout despite COVID (around 900 attendees), a fun Great Gatsby-themed

welcome reception, �ve tracks of technical presentations, two excellent keynotes and an insightful

panel discussion on powering through tough times. A lot of great technology was introduced, as well as

several interesting sessions on advancing our industry, which I have highlighted below.

The �rst was keynoter Dr. Erik Sapper, Assistant Professor in the Department of Chemistry &

Biochemistry at California Polytechnic State University, San Luis Obispo. He spoke on how technology,

innovation and education will advance and shape our �eld. Dr. Sapper stated that while statistical and

mathematical design tools like design of experiments (DOE), predictive modeling and machine learning

have been utilized in the past, these tools must become standard if modern R&D organizations wish to

thrive in the modern era of virtual work, accelerated development timelines and constant innovation.

And he emphasized that educators of tomorrow’s scienti�c leaders must also integrate these

approaches into their educational roadmaps for today’s students. His presentation provided a really

interesting and humorous overview of the most important tools for advancing the state of the art in

our �eld, including accelerated materials discovery using DOE and computational strategies, rapid and

iterative R&D, and design thinking approaches that artfully combine scienti�c product development

processes with marketing strategies and customer needs.

Second was a keynote address given by Christopher M. Miller, Ph.D., Senior Global Research Director,

Coatings Resins, at Arkema. He discussed the future of sustainability in the coatings industry. Miller

noted that the challenge for our industry is that while sustainability is a major global theme and trend

(over a quarter of the sessions at the WCS this year speci�cally mentioned sustainability or had key

themes commonly associated with sustainable product performance attributes), surveys show that

consumers still aren’t willing to pay more for sustainable products, and that 26% of people in the

industry are still trying to de�ne the meaning of sustainability. Miller addressed these challenges by

taking a step back to examine what sustainability means to our industry, the tools being developed to

track progress and the innovation challenges we face as we look to the future. He noted that all of this

is heading toward product acceleration, impact measurement and valuation, and partnerships,

partnerships, partnerships. Companies can’t do it alone.

Another really interesting session was a leadership panel on powering through tough times and

preparing for a bright future. The discussion was moderated by Patrick Kelly, President, Dowd and

Guild Inc., and panelists included John Gilbert, Chief R&D O�cer, Behr Process Corporation; Sam

Morell, President, SamMorell.com; Tim Fetters, CEO, Dowd and Guild Inc.; Chris Dugan, Vice President

Strategic Global Purchasing and Trading, Nippon Paint Automotive Americas; and Debra Gill, Group

Business Manager, Paint & Wood Treatment, Buckman N.A. The panelists discussed challenges and

lessons learned during the pandemic, opportunities for improvement to prepare for the future, how

technology is changing, how to attract the next generation and retain talent, and positive changes that

have taken place. Three positive changes resulting from the raw material situation include innovation,

cultivating relationships with new suppliers, and a deeper portfolio for many companies.

I enjoyed all of the sessions that I sat in on, as well as re-connecting with many industry colleagues and

networking with new contacts. And I have to say that the food in the exhibit hall was the best I have

had at any conference! Great job all around to the Western Coatings Societies on a well-planned and

executed event. I’m already looking forward to 2023.

mailto:kristin@pcimgag.com?Subject=PCI%20Magazine
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INDUSTRY UPDATES

The high concentration of zinc ions with chromophore properties in the spent electrolytes of zinc
plating indicates the possibility of their use for the production of pigments. This direction is especially
relevant for some countries where the production of pigments is absent and they are completely
purchased abroad.

However, the processing of spent electrolytes from galvanic production is di�cult due to their complex
chemical composition, which is characterized by the presence of various impurities that a�ect the
quality of pigments obtained.

Scientists from the Belarusian State Technological University, NUST MISIS and the Institute of General
and Inorganic Chemistry of the National Academy of Sciences of Belarus have developed a new method
for synthesizing high-quality white pigments from spent zinc plating electrolytes. The plating
electrolytes were obtained from the four largest Belarusian machine-building enterprises. Industry-
grade electrolytes usually contain iron and brighteners that can a�ect the whiteness of the resulting
pigments.

The technology for the production of pigments from spent zinc plating electrolytes includes collecting
and averaging the composition of spent galvanizing electrolytes, precipitating zinc ions by sodium
phosphate solution, separating the precipitate from the mother liquid by �ltration, washing the
precipitate from water-soluble salts, drying and heat treatment.

The wastewater formed after the extraction of the most valuable and at the same time the most toxic
component (zinc ions ions) can be discharged to the existing local treatment facilities.

“We have found that the presence of brighteners in the spent ammonium chloride electrolytes for zinc
plating practically does not a�ect the degree of deposition of zinc ions or the whiteness of the
resulting pigments. The presence of iron ions, in turn, can lead to a decrease in whiteness. However,
pigments of the required whiteness can be obtained if the contents of iron are kept within a certain
limit. All of the obtained pigment samples were characterized by 98% whiteness. The zinc ion
extraction e�ciency remained at over 99%,” said Valentin Romanovski, Senior Researcher at th
Research Center for Structural Ceramic Nanomaterials at NUST MISIS.

“The pigments obtained can be used in the ceramic industry for white glaze production, or in the paint
and varnish industry to color plastic, etc. The pigments have quite a broad spectrum of possible
applications,” added Olga Zalygina, Associate Professor at the Department of Industrial Ecology at the
Belarusian State Technological University.

The production of pigments from spent zinc plating electrolytes would not only provide industries
with a new source of high-quality pigments, but is also a possible solution for toxic galvanic waste
management, the researchers say.

MOSCOW – A Russian-Belorussian research team has come up with an innovative method for obtaining
white pigments from toxic metallurgical waste. The method allows the production of high-quality
industrial pigment while signi�cantly reducing the toxicity of the raw materials. The study was
published in the Journal of Chemical Technology and Biotechnology.

Despite their numerous advantages,
current industrial processes involving
electroplating remain among the
most environmentally hazardous.
Electroplating wastes are commonly
managed by the recovery and
recycling of plating electrolytes.
However, the regeneration of
electrolytes is a complex, multistage
process that requires expensive
equipment. In addition to the high
cost, the electrolyte can withstand
only a certain number of regeneration
cycles due to the accumulation of
various impurities in it, the removal of
which becomes di�cult.

Russian-Belorussian Scientists Obtain
Pigments from Spent Zinc Plating Electrolytes

Image courtesy of the National University of Science and

Technology.

HMG’s John Falder Receives BCF’s Silver Medal

MANCHESTER, UK – The British Coatings Federation (BCF) announced that John Falder, Chairman of
HMG Paints, received the Silver Medal at the British Coatings Federation Awards Dinner held in
Manchester, UK, on Oct. 14, 2021. The Silver Medal award was started by Leslie Silver upon his
retirement in 1980, and recognizes those who provide outstanding service and an exceptional
contribution to the industry’s growth and reputation.

Falder has been actively involved in the
industry and with the BCF for over 40 years,
taking a leading role in developing several
industry initiatives, such as the
apprenticeship-training scheme and Coatings
Care, the industry’s health, safety and
environmental program.

Through the years, Falder has held several
in�uential roles, most notably BCF President
between 2014 and 2016. He has chaired the
Industrial and Powder Coatings Council and
the Vehicle Re�nish Committee, as well as
being a member of the General Purpose and
Finance Committee.

From left to right: BCF President Guy Williams, John Falder,

and BCF CEO Tom Bowtell. Photo courtesy of the BCF.

“John Falder exempli�es the commitment to the industry that the Silver Medal was developed to
recognize,” said Tom Bowtell, Chief Executive of the British Coatings Federation. “He has been a
prominent �gure in the coatings industry and is a huge advocate of the BCF. We would like to thank
John for his support and expertise throughout the years and congratulate him on this very much
deserved accolade.”

NürnbergMesse and Vincentz Network Announce New Industry Events   

“With the Paci�c Coatings Show and the Gulf Coatings Show, we are opening up new communications
channels and thus also sales opportunities for interested exhibitors and visitors in promising future
markets, at both a global and a local level,” said Alexander Mattausch, Executive Director Exhibitions,
NürnbergMesse. “A key element for us is that the success factors for the European Coatings Show, the
world’s leading event for the coatings and paint industry, will also apply to our new events: an
attractive value-for-money factor, integration into our global network of coatings shows, high service
quality, a globally acknowledged coatings technology conference, a permanent location and a two-
year cycle. Major industry players such as Evonik, Niemann and VMA-Getzmann have already indicated
their support.”

Kristina Wilger, Director Event Management Vincentz Network, added, “Our aim with these two new
coatings shows is to create recognized trade shows that will network international decision makers
with regional solution providers and, with input from selected international speakers, signi�cantly
promote the sharing of knowledge on coatings as part of a scienti�c and technical event based around
presentations and networking. This is the established model we have been successfully applying
around the world. The coatings markets in the countries of the Gulf and Asia-Paci�c Regions o�er
exciting future prospects and potential for growth. And so, with our many years of expertise in the
industry, we are very pleased to be establishing the ideal platforms for each of these markets.”

NÜRNBERG, Germany – NürnbergMesse and Vincentz Network are
partnering to establish two new events for the paints and coatings industry
in the Asia-Paci�c region and the Middle East. The Paci�c Coatings Show will
launch at the Jakarta International Expo Congress Center in Indonesia Sept.
21-23, 2022. In the United Arab Emirates, NürnbergMesse and Vincentz
Network will hold the Gulf Coatings Show at the Expo Centre Sharjah Oct.
16-18, 2022. Both trade shows will subsequently be held on a two-year cycle.

Green Seal Launches LEED-Compliant Paint Certi�cation

WASHINGTON – Green Seal® recently announced a new certi�cation standard for paints and coatings

that fully aligns with the latest version of the LEED® green building rating system. Products certi�ed
to Green Seal’s updated paint standard are designated by the U.S. Green Building Council (USGBC) as
complying with the requirements for the LEED v4 and v4.1 low-emitting materials credit.

Green Seal’s paint
certi�cation is reported to
be the only mark in the
marketplace to qualify
products for both LEED
v4.1 credit requirements
and Amazon’s Climate
Pledge Friendly badge.
The updated GS-11
Standard for Paints,
Coatings, Stains and
Sealers is also compliant
with WELL v.1 and Fitwell
standards.

Photo: francescomoufotografo, iStock/Getty Images Plus, via Getty Images

“Green Seal's paint standard has rewarded leading manufacturers for low-VOC content, safer formulas
and e�ective functional performance since it was �rst issued nearly 30 years ago,” said Doug Gatlin,
CEO of Green Seal. “With our latest standard update, purchasers, facility managers and consumers can
con�dently choose paints that fully align with LEED v4.1 green building certi�cation, and are veri�ed to
the highest standard of health, safety and functional performance.”

“LEED certi�cation encourages the uptake of sustainable practices, including the use of low-emitting
indoor materials that protect human health,” said Melissa Baker, SVP, LEED Technical Development,
USGBC. “Green Seal’s updated paint certi�cation raises the bar for protecting indoor environmental
quality and o�ers a simple and e�ective path for complying with our most health-protective
requirements in LEED.”

Green Seal’s certi�cation indicates a paint or coating product is safer for people and the planet than
similar products while providing uncompromising performance. Green Seal restricts VOC chemical
content and requires VOC emissions testing to ensure healthier indoor air quality. Unlike single-
attribute certi�cations that focus solely on VOC emissions, Green Seal’s standard also restricts
carcinogens, reproductive toxins, hazardous air pollutants, preservatives that emit formaldehyde,
heavy metals, alkylphenol ethoxylates, and a host of other harmful chemicals, ensuring certi�ed
products are safer for building occupants while providing uncompromising functional performance. In
addition, Green Seal ensures that certi�ed products use environmentally preferable packaging
materials and contain ingredients that are safer for water bodies.
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SHOWS & CONFERENCES

2021

NOVEMBER
16-18
ChinaCoat 2021

Shanghai, China 

chinacoat.net

NOVEMBER
17-19
Eastern Coatings Show

Atlantic City, New Jersey

easterncoatingsshow.com

DECEMBER
13-16
Coatings+ 2021

Phoenix, Arizona 

sspc.org/coatings-2021

2022

FEBRUARY
7-11
Polymers & Coatings Winter 2022 Short Course

San Luis Obispo, California

wctc.calpoly.edu/content/short-courses

FEBRUARY
20-25
Waterborne Symposium

New Orleans, Louisiana

waterbornesymposium.com

MARCH
10-12
PaintIndia

Mumbai, India

paintindia.in/home

MARCH
17-19
Paintistanbul & Turkcoat

Istanbul, Turkey

turkcoat-paintistanbul.com

APRIL
5-7
American Coatings Show and Conference

Indianapolis, Indiana

american-coatings-show.com

APRIL
25-27
World Adhesive & Sealant Conference

Chicago, Illinois

wac2022.org    

APRIL
26-29
Paint Expo

Karlsruhe, Germany

paintexpo.de/en

MAY
4-6
Coatings for Africa

Johannesburg, South Africa

coatingsforafrica.com

MAY
5
DSCT FOCUS

Plymouth, Michigan

dsctfocus.org

MAY
9-12
RadTech UV+EB Technology Conference & Exposition

Orlando, Florida

radtech2022.com

JUNE
5-8
SSCT Annual Technical Meeting

Jacksonville, Florida

southerncoatings.org

JUNE
21-23
ABRAFATI

São Paulo, Brazil

abrafati.com.br/en

SEPTEMBER
8-9
Coatings Trends & Technologies

Lombard, Illinois

coatingsconference.com

SEPTEMBER
8-9
Powder Coating Summit

Lombard, Illinois

powdersummit.com

SEPTEMBER
21-23
Paci�c Coatings Show

Jakarta, Indonesia

paci�c-coatings-show.com

OCTOBER
16-18
Gulf Coatings Show

Sharjah, UAE

gulf-coatings-show.com

DECEMBER
5-7
2022 World Coatings Summit

Miami, Florida

european-coatings.com/events/2022/the-coatings-summit-2022



https://www.pcimag.com/coatings-conference/?utm_medium=emagazine&utm_source=PCI&utm_campaign=CTT2022


DID YOU KNOW?

Particle Size Measurements of

Latex Particles — What Is the

Correct Answer? Video credit: ilyast /

Creatas V1ideo, via

Getty Images

Did you know that di�erent instruments used for particle size measurements operate on di�erent

principles, and often give di�erent average particle diameters and particle size distributions? Key

questions for latex producers are therefore: What is the best type of instrument? What particle size

measurement method is most useful for my purpose (quality control, scaleup, R&D)? Which average

particle diameter should I be using in my work (number average, volume aveage, intensity average)?

The answers to these questions can have important implications for ensuring consistent latex quality

or for successfully troubleshooting scaleup and production problems. For example, DLS (dynamic light

scattering) is perhaps the most commonly used technique. However what is often not realized is that

DLS is not very sensitive to the presence of small particles if larger particles are present. You could

have a signi�cant population of small particles made by secondary nucleation, which may dramatically

impact your latex properties, and yet your particle size measurements may not reveal anything

unusual. More generally, particle size measurements from di�erent instruments cannot be reliably

compared to each other.

This subject is treated in detail in several of our STEPn workshops, especially STEP 2 “Characterization

of Latex Particles.”

We welcome comments and further discussion of this topic. Please contact us via our website,

www.epced.com.

The “Did You Know….?” series is a bi-monthly note from Emulsion Polymers Consulting and
Education (EPCEd) that is intended to present simple questions about topics that are important
to those working in the emulsion polymers area. Short and concise answers to those questions
are presented to educate readers and to elicit comments and further discussion. Some readers
will already know the answers and be familiar with the topic, while others, especially those
newer to the �eld, will bene�t from the answers and discussion. Experienced practitioners may
also �nd new insights in the discussion. Paint & Coatings Industry magazine has partnered with
EPCEd to share the “Did You Know” notes with our readers throughout the year.

https://www.epced.com/


New Coating Chemistries Boost
Efficiency for Automakers 
New resin technologies bring improved temperature cure
and re�ow properties to automotive base and topcoats 

By Susana Porzio, Technical Specialist; and Tony Neely, Ph.D., Technical

Specialist, BASF, Charlotte, NC

Whether it’s a coupe, truck, SUV or hatchback, our vehicles all require durable coatings to withstand

the rigors of daily driving while maintaining a desired aesthetic and color, both inside and on the

exterior.

Although these topcoats and basecoats are invisible, they require a surprising amount of energy to

apply and cure – painting and coating are the largest energy consumption units in automotive

assembly plants, consuming 60 percent of total energy used.

Much of this energy is used in painting booths and the ovens used to cure paints and coatings,

highlighting the importance of developing more e�ective automotive coatings for base and topcoats.

Advances in coating technologies, including self-crosslinking polyurethane dispersions (PUDs) and

hyperbranched aliphatic polyester polyols, have been shown to perform exceptionally well in

laboratory testing and deliver key bene�ts to coatings, including lower curing temperatures and

improved �exibility and pot life.

By reducing the required curing temperature or improving scratch resistance and re�ow properties,

auto manufacturers and body shops can obtain process e�ciency gains, cost savings, improved color

harmony and uniformity, and a reduced environmental impact.

Self-Crosslinking Polyurethanes: The Next Step
Traditional solvent-based coatings, even 2K systems, require a high temperature for the crosslinking

process for curing to occur and need to be mixed prior to application, limiting their e�ective pot life.

Self-crosslinking PUDs work di�erently. Instead of reacting right after mixing like in similar 2K

systems, the crosslinking agent attaches to the functional polymer groups after a driver such as heat

or water evaporation is introduced. This activates the crosslinker, which activates and reacts with

di�erent functional groups on the polymer to form a crosslinked �lm.

Self-crosslinking resins o�er several advantages over 2K crosslinking systems, including excellent

chemical and stain resistance, improved hardness and �exibility range, and VOC reduction

capabilities. As they can self-crosslink at ambient temperatures, self-crosslinking PUDs can reduce the

required curing temperature for the coatings they’re used in to as low as 80 °C (176 °F). This also

extended pot life and makes them easier to store and transport.

“PUDs and polyurethanes in general can o�er these unique mechanical properties across a broader

temperature range,” says Tony Neely, a Technical Specialist at BASF. “They can provide �exibility

without tackiness and hardness without brittleness.”

JONCRYL® U 4501 from BASF is a new self-crosslinking aliphatic polyurethane dispersion that can be

used in coatings for the automotive and wood coating markets to create e�ective coatings without

triethylamine and NMPs.

The main crosslinkers in 2K systems are isocyanates and aziridines, both sensitizers that can pose a

safety hazard to handlers and applicators, in addition to the environmental concerns surrounding

them.

Exposure to isocyanates has been found to be a leading cause of chemical-induced occupational

asthma, and aziridines are classi�ed as hazardous carcinogens by some governments.

Water-based PUDs avoid this issue, relying on their chemistry to improve the polymerization process

to e�ectively link the polymer chains together without sensitizers, thereby also reducing the amount

of VOCs introduced into the environment.

Testing Self-Crosslinking PUDs
To assess its performance against traditional systems and e�ectiveness in the �nal coating

formulation, JONCRYL U 4501 underwent a variety of industry-standard tests measuring key

functionalities, including adhesion, �exibility, abrasion and chemical resistance.

The self-crosslinking PUD from BASF went head-to-head with several similar coating additives,

including a self-crosslinking PUD/acrylic hybrid, a self-crosslinking PUD designed for metal coatings,

and a self-crosslinking PUD with a lower solvent composition.

Test coatings were white pigmented formulations made with the PUDs, and all formulations were

drawn down on cold-rolled steel. The dry �lm thickness (DFT) was approximately 1.6-1.9 mils for all

samples, which were cured at 25 °C and 50% humidity for 7 days.

The adhesion test was conducted under ASTM D3359 using the X-scribe method, in where the coating

is scribed to the substrate with a sharp knife blade in a speci�c pattern. Next, a pressure-sensitive

tape is applied and then rapidly pulled from the surface. The coatings are given a score from 0 to 5,

where 0 represents delamination and 5 represents perfect adhesion. Four separate tests are

completed, consisting of both a dry and wet adhesion test after 1 and 7 days.

The BASF self-crosslinking PUD o�ered the best performance overall, with a score of “4” in each test

segment. All other PUDs scored “0” in the day 1 wet adhesion test, and only the competitive PUD B

scored 4 or higher in the other tests.

The chemical resistance test was also conducted on cold rolled steel, under ASTM D1308-02 methods

to determine any objectionable alteration in the surface, such as discoloration, change in gloss,

blistering, softening, swelling, loss of adhesion, or special phenomena due to exposure.

The BASF PUD performed well, with a score of “31” following tests on nine di�erent chemicals, and a

rating of 0-5 for each, where 0 = failure and 5 = no e�ect. PUD B also scored 31, and the others scored

30.

Flexibility and resistance to impacts and abrasion are also important characteristics for these

coatings. Tested using a ¼-inch conical mandrel bend tester under ASTM D522, all tested PUDs passed

without breaking, with the exception of the PUD/acrylic hybrid, which also showed poor performance

in the direct and reverse impact test.

Adhesion Advantage
The ability to e�ectively adhere to a wide array of substrates is an important characteristic for self-

crosslinking PUDs. By readily adhering to more substrates without drastic changes in curing

temperature, plastic and metal components can be cured simultaneously without damaging more

temperature-sensitive substrates.

“Automakers can see large e�ciency gains by being able to cure multiple substrates, along with large

cost savings from being able to cure at a lower temperature,” says Neely. “They may also achieve

improved appearance uniformity across various substrates, because the applicator is using the same

batch of paint, providing better color harmony across the whole body of the vehicle.”

The �exibility of self-crosslinking PUDs also allows them to be easily blended with waterborne acrylic

resins for additional resistance properties. BASF’s JONCRYL U 4501 is available in North America for

use in automotive basecoats and interior coatings.

Topcoat Tech
In addition to basecoats and interior coatings where self-crosslinking can play a large role, other

promising new technologies are changing the way formulators look at the high-gloss topcoats buyers

have come to expect from their vehicles.

Photo courtesy of BASF.

Linear polyester chains in topcoat formulations provide scratch resistance and �exibility to coatings,

but they can also reduce hardness and chemical resistance, especially for higher-solids (lower-VOC)

resins.

Hyperbranched aliphatic polyester polyols make use of hyperbranching technology to provide the

scratch and abrasion resistance o�ered by linear chains, while delivering excellent chemical and

weather resistance, hardness, and adding enhanced re�ow characteristics and extended pot life.

These hyperbranched chains form a spherical structure, which, paired with its dual functionality (-OH

and -COOH) groups, prevents chain entanglement that can cause increased viscosity and reduce pot

life.

“Due to their shape, with hyperbranched polyesters there is no chance for the molecules or di�erent

polymers to entangle and increase the viscosity,” says Susana Porzio, a Technical Specialist at BASF.

“This allows for a lower viscosity in the coating, allowing for increased solid content, which in turn will

decrease the cost of the �nal formulation and also give o� less VOCs.”

The resulting re�ow capabilities from hyperbranching allows for easy repairability in the event of a

scratch, as re�nishers can reheat the coating and make repairs while maintaining 95% of the original

gloss.

Linear vs Hyperbranched
BASONOL® HPE 1170 B, a new hyperbranched aliphatic polyester polyol from BASF, was tested against

competitive linear polyesters for scratch resistance and re�ow behavior, hardness development, pot

life and drying time, and weathering and chemical resistance.

FIGURE 1 ǀ Retention of 20° gloss after scratch and re�ow of JONCRYL 500-based 2K clearcoats

crosslinked with BASONAT® HI 190 B/S NG.

In the scratch resistance test, a formulation containing 25% BASONOL HPE 1170 B with polyol solids

exhibited improved scratch resistance and the best re�ow behavior, and after 1 hour at 60 °C (140 °F),

the coating regained 95% of its initial gloss – a small change invisible to the naked eye.

In the chemical resistance test, MEK double rubs using a 725-g ball peen hammer showed that

chemical resistance increases dramatically as more of the polyester is added to the coating system,

whereas adding more competitive linear polyesters to a formulation had no e�ect on chemical

resistance. The hyperbranched polymer resins also improved weathering resistance in an accelerated

weathering test, and the formula with 25% BASONAL HPE 1170 and light stabilizers maintained almost

100% 60° gloss retention even after 7,000 hours of exposure.

Formulas using the hyperbranched aliphatic polyester polyol reached normal viscosity much slower

than other 2K auto re�nish clearcoats, demonstrating improved dry time and pot life capabilities. In

the curing test, the formulation containing 20% BASONAL HPE 1170 B delivered improved

performance at the same cure temperature, along with equal performance at a lower cure

temperature versus acrylic-only formulations.

“One of the key properties of this resin is truly its re�ow behavior,” says Porzio. “Not only does it

decrease the required curing temperatures in a 1K enamel system, but it does this while

simultaneously improving scratch resistance.”

In the Mix
BASONOL HPE 1170 B is designed for use as a co-binder, ranging between 5%-30% on total polyol solid

for clearcoat and topcoat applications.

“This hyperbranched polyester is meant to be used as a co-polymer, and must be mixed with other

acrylic polyols, melamines or other chemistries, as it is very compatible with other chemistries to

provide the properties that formulations are looking for,” says Porzio.

The hyperbranched polyester cobinder is compatible with a broad range of resin systems, including

high-solids 2K polyurethanes, conventional or medium-solid 2K polyurethanes and 1K amino resin

systems.

The Bottom Line
As automakers increasingly look for ways to decrease their impact on the environment while

improving production output, new coating technologies can o�er an invaluable opportunity to boost

process e�ciency, introduce cost savings, and reduce VOCs and energy usage while delivering the

color and appearance demanded by consumers.

Self-crosslinking technologies can provide fantastic adhesion across a broad range of substrates for

basecoats while reducing the required curing temperature and eliminating the need for sensitizers.

This o�ers a safer, simpli�ed and more e�cient painting and curing process for automakers, along

with improved appearance uniformity.

In the topcoat world, we’re seeing hyperbranched polymer chains make use of highly functional –OH

and –COOH groups to reduce viscosity and chain entanglement, extending pot life while o�ering

strong scratch resistance, without sacri�cing hardness and chemical resistance.

Although forecasting auto sales projections is always di�cult, one thing is clear: technological

advances, supply chain disruptions and changing consumer behaviors demand that automakers work

on continually improving their processes and materials to promote sustainability, improve quality and

remain competitive in an ever-evolving industry.

For more information on JONCRYL U 4501, click here.

For more information on BASONAL HPE 1170 B, click here.

https://www.thermalproductsolutions.com/brands/blue-m-industrial-ovens-lab-ovens-steady-state-test-chambers-and-lab-furnaces
https://uknowledge.uky.edu/cgi/viewcontent.cgi?article=1064&context=gradschool_theses
https://insights.basf.com/home/article/read/self-crosslinking-acrylics-the-missing-link-between-sustainability-and-performance
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/isocyanate
https://www.industrialchemicals.gov.au/sites/default/files/Aziridines_Human%20health%20tier%20II%20assessment.pdf
https://dispersions-resins-products.basf.us/products/joncryl-u4501
https://dispersions-resins-products.basf.us/products/basonol-hpe-1170-b


A New Breed of
Smart Inhibitor
By Ella Newington, Marketing Manager, Hexigone Inhibitors, Port Talbot,

UK
As the world is awakening to a new green era, one of the biggest ine�ciencies is left unaddressed. It is

estimated that 40% of all new steel is used to replace steel damaged or destroyed by corrosion. This

equates to an estimated 3.2% of the world’s CO2 emissions on maintenance alone.1

Within the oil and gas industry, corrosion is known to be one to the main reasons for the failures of

infrastructure.2 According to NACE International, the annual cost of corrosion to the oil and gas

industry in the United States alone is estimated at $27 billion – leading some to estimate the global

annual cost to the industry as exceeding $60 billion.3

Evidently, all metals are susceptible to corrosion, but the nature of crude oil itself promotes corrosion

further due to its harmful impurities like napthenic acid and sulfur. Plus, the issue is further

exacerbated within the industry as 90% of the materials used within the oil and gas network are

metals.3 Therefore, the e�ective management of this natural phenomenon will not only save

companies money but will also save the environment through saved resources, and less repairing and

replacing.

Phasing Out Hexavalent Chromium
For decades, numerous key industries such as marine, automotive, and oil and gas have relied on

hexavalent chromium [Cr(VI)] for protection against corrosion. This chemical is clearly highly e�ective

in its objective of protecting metal assets, however, it is also known to cause cancer in humans and

animals.4

Since being phased out, a popular alternative in the oil and gas industry has been zinc phosphate.

Albeit somewhat e�ective, this inhibitor does not match the performance of chromate complexes; and

despite extensive research since the 1980s, hexavalent chromium remains the benchmark corrosion-

preventative compound in most industries.5

A Highly E�ective, Sustainable Inhibitor
Due to its micro-reservoir technology, a ‘new breed’ of inhibitor is currently driving innovation in the

protective coatings market. Hexigone Inhibitors’ Intelli-ion® incorporates an active ingredient that has

never been used e�ectively within coatings – making it a completely unique innovation.

The technology protects in a ‘smart’ way via three modes of electrochemical protection. The active

ingredient sits dormant in a micro-reservoir and is triggered on demand when corrosion is sensed at

the coating surface – via ions or pH changes. Ions that pass through the coating are sequestered,

rendering them neutral and also triggering the release of the inhibitor to migrate to the metal

surface.

A defect in the coating or at a cut-edge once under corrosive attack would have the same response

from the reservoir system. The inhibitor forms a protective nano layer over the bare metal surface at

the anode and cathode, and forms insoluble salts with any dissolved metal ions preventing mass

transport of corrosive ions, as well as moderating under-�lm pH.

Independent Proof of Performance
Due to this unique approach, over 40 coatings companies worldwide are formulating with this

product, with exciting results in the protective, coil and aerospace industries. Hexigone is currently

supplying a leading marine coatings manufacturer, Teal & Mackrill Ltd. (Teamac), who has

demonstrated remarkable results when comparing performance against their current zinc phosphate

inhibitor.
FIGURE 1 ǀ Results from Teamac, following 250 hours accelerated weathering (ASTM B117).

The top panel in Figure 1 was coated in a Teamac 2K epoxy primer containing Intelli-ion AX1 and no

zinc phosphate. The bottom panel was coated in the same primer but contained zinc phosphate only.

The samples were then scribed with a 1-mm cutter and placed into the salt spray chamber in racks at

an angle of 45°. The chamber was run in accordance with ASTM B117 continuous salt spray fog

testing. This consisted of creating a fog of 5% w/v NaCl in distilled water at pH 7.0 at 35°C consistently

for 250 hours.

Following completion of 250 hours of accelerated weathering (ATSM B117), the panels clearly show

superior corrosion protection with the 5% addition of the new inhibitor. The panel containing 29% zinc

phosphate immediately peeled o�, revealing extensive corrosion damage and no adhesion given the

longer intact system. These results also show that by using Intelli-ion, the weight percent of inhibitor

required is greatly reduced.

Furthermore, the new product range has been shown to work highly e�ectively alongside more

traditional inhibitors such as zinc phosphate, with performance jumping when the products are used

in synergy. In Figure 2, Teamac added Intelli-ion and zinc phosphate to a 2-pk epoxy primer and

compared it to their existing zinc phosphate system. Following 750 hours ASTM B117, the company’s

standard inhibitor was shown to be less e�ective than the new combination of Intelli-ion and zinc

phosphate combined.

FIGURE 2 ǀ Further results from Teamac, following 750 hours accelerated weathering (ASTM B117).

When considering that between 1990 and 2012, 9,000 oil and gas pipeline failures due to internal

corrosion were reported3 – accounting for 54.8% of all spills – it easy to see the real-world potential of

these results, both �nancially and environmentally.

One cost analysis with an oil and gas re�nery found that just one of their o�-site chemical storage

tanks costs them $374,000 to repaint every 15 years due to corrosion. Hexigone’s AX1 has shown to

increase metal asset longevity by about 50% and can therefore increase the life cycle of the tank by

seven years, halving the maintenance costs per tank.

In-Depth Analysis via SVET and Natural Weathering
Further analysis of this product has recently been published in Surface Coatings International by

Auckland University Researcher, Sina Sheikholesami, who was investigating the correlation between

the scanning vibrating electrode technique (SVET) and natural weathering for analyzing corrosion.

SVET is used to study localized corrosion behavior by giving spatially resolved corrosion

measurements of microstructural changes in the material. The results demonstrated that by using

SVET, the industry can accurately understand how an inhibiting system is performing in 24 hours,

versus nearly nine months natural weathering.6

In this study, products A and B are Intelli-ion technology, and product C is a market-leading chrome-

free inhibitor. Sheikholeslami reported that the SVET maps show that the inhibitive species released

at the cut edge by coating systems containing Intelli-ion were more e�cient than the alternative

chrome-free system.6 This is visible via the red areas in Figure 3, which highlight high levels of anodic

corrosion in product C following 24 hours exposure in 5 wt. % NaCl solution.

FIGURE 3 ǀ SVET currency density maps of Intelli-ion (A and B) vs. market-leading chrome-free inhibitor

(C) after 24 hours in 5 wt. % NaCl solution.

Furthermore, these laboratory results correlated with natural weathering testing performed at

Muriwai beach site in New Zealand. The three coated panel systems A, B (Intelli-ion) and C (chrome-

free alternative) were assessed following 10 months of exposure according to the AS/NZS 2728

standard. Figure 4 shows that product C has signi�cantly more undercutting and corrosion than both

the Intelli-ion products, which supports the SVET analysis previously carried out.

FIGURE 4 ǀ Naturally exposed panels after 10 months of unwashed exposure on Muriwai beach, NZ. 

Conclusion
In the oil and gas industry, it is vital to maintain the integrity of pipeline infrastructure to avoid

economic and environmental disasters. Following the phasing out of hexavalent chromium, there was

a clear need for innovation in order to o�er the same level of protection against corrosion. Through

pioneering micro-reservoir technology, Hexigone is able to incorporate chemicals that were previously

incompatible with coatings and o�er a smart inhibitor that delivers on price and performance.

Independent testing by coatings manufacturers and researchers have validated the performance of

Intelli-ion technology through industry-standard testing such as ASTM B117, natural weathering and

SVET maps. These results clearly demonstrate that when used in a primer system, the additives

dramatically increase the corrosion protection, enabling coatings manufacturers to o�er a

di�erentiated product that results in reduced maintenance cycles and economic savings.
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Bacteria, mold, fungi, algae and virus (left to right). Photo courtesy of Microban International.

Turnkey Solutions
Propelling Antimicrobial
Coatings Into the Future
By James Rapley, Product Development Engineer, Microban®

International, Charlotte, NC

The COVID-19 pandemic put the spotlight on microbes and

cleanliness, creating more interest than ever before in

antimicrobial coatings. However, bringing new innovations to

the industry is not without its challenges, requiring the

continual development of novel tools and procedures that can

be seamlessly and invisibly incorporated into coatings.

Microbes are found everywhere. These small, living organisms, which include bacteria, molds, fungi,

algae and viruses, can rapidly multiply in di�erent environments, making them hard to control in

nature. They are frequently found in undesirable locations (Figure 1), where they can cause illnesses,

food spoilage, surface stains, bad odors and reduced product life due to contamination or

degradation.

FIGURE 1 ǀ Examples of surfaces that are susceptible to microbial growth.

Numerous treatments are available that are speci�cally designed to help reduce the growth and

spread of microbes, many of which are tailored for particular environments. However, it is important

to note that standard cleaning products, and even surface disinfectants, often have limited residual

activity once they dry, especially on high-touch items such as countertops and phones that are used

repeatedly on a daily basis. In addition, not all antimicrobials address all types of microorganisms.

One way of addressing these challenges is the implementation of universal lifetime preventive

measures that never wear away and inhibit the growth of contaminants, helping to keep surfaces

cleaner and fresher for longer. Antimicrobial technologies of this kind can be built into some products

at the point of manufacture or, potentially, added in the form of a surface-adherent antimicrobial

coating that acts as a barrier to allow the technology to e�ectively attack and reduce the microbe

population. This ‘always on’ protection provides the perfect complement to 24-hour residual cleaning

products that are designed to kill 99.9% of surface bacteria during routine cleaning. This helps to

maintain surface cleanliness for longer in residential, healthcare and professional environments. The

combined use of 24/7 product protection and 24-hour residual cleaning products plays an

indispensable role, creating a thorough system of preventive measures to help improve overall

environmental cleanliness.

The Way of the Future
The global antimicrobial coatings industry is expected to expand at a compound rate of 13% from

2021 to 2028,1 due in no small part to the COVID-19 pandemic triggering a rapid interest in the

application of this technology to coatings. The pandemic has made consumers far more aware of the

need for antimicrobial features, not only in homes and workplaces, but also in buildings such as

schools and hospitals where cleanliness is critical. With 64% of adults now prepared to pay more for a

product with built-in antimicrobial product protection,2 coating developers are acutely aware that the

day will come when customers expect this as standard, in the same way that safety airbags have

become the norm in modern motor vehicles. Antimicrobial capabilities in coatings will soon be an

expectation – rather than something that is ‘nice to have’ – that building speci�cations in the

construction industry will come to demand. As the world emerges from the COVID-19 pandemic,

forward-thinking companies that invest in this technology sooner rather than later will bene�t from

opportunities to di�erentiate themselves as market leaders and keep well ahead of the curve.

Developing Turnkey Solutions for Today’s World
Companies are beginning to recognize the need to implement a rapid and cost-e�ective holistic

approach to help accelerate the creation of a successful product in a given time period. Across the

globe, researchers and engineers have strived to come up with innovations to drive the continuing

success of their companies. In the coatings industry, this has resulted in the development of new or

improved processes such as mixing, heat and UV curing processes, and application methods ranging

from padding for textiles and impregnation, to powder and spray coating. These practices have

enabled developers to create new formulations, incorporating additives with properties such as

antimicrobial protection for a range of di�erent products, expanding the scope of coatings beyond

just paints.

Research and development are just one part of establishing antimicrobial functionality in coating

applications. It is equally important to evaluate the short- and long-term consequences of the

approach taken in respect of safety and applicable regulations. Navigating the regulatory landscape

can be quite challenging, with companies often requiring a great deal of support to categorically

ensure that any costly violations or false claims for products are avoided. Each and every antimicrobial

coating on the market must comply with all associated regulations – from manufacture and testing to

marketing and distribution – across multiple regions, to safeguard both manufacturers and

consumers. This situation is further complicated by the fact that every jurisdiction handles

antimicrobials di�erently; some regulate them as chemical substances and others as pesticides or

biocidal additives.

Key Considerations of Current Coating Techniques and Processes
Once safety and regulatory compliance is assured, work can begin on �nding ways to incorporate

antimicrobial additives into the manufacturing process. One way of achieving this is simple addition of

antimicrobial agents, but this has many challenges, including material form and appearance, and

handling (Figure 2).
FIGURE 2 ǀ Current coating process using powder or pre-dispersion.

Powder or pre-dispersion antimicrobials are often moisture sensitive and easily agglomerate, which

limits their shelf and storage life. Dispersions have a tendency to precipitate over time (Figure 3),

reducing the amount of active ingredient available in the manufacturing process. However, this can be

addressed by high-shear mixing followed by constant agitation once the powder or dispersion has

been added to the coating. By the same token, if the additive is too saturated in the mixture,

aggregation and sedimentation can lead to undesirable aesthetics and shorten the shelf life of the

coating. This can be an even greater challenge when working with thin or high-gloss coatings.

FIGURE 3 ǀ Left to right: Liquid, dispersion, powder and turnkey coating (top). Precipitation and

agglomeration start to occur after 72 hours (bottom); the turnkey coating is easily mixed and remains

stable for longer, improving shelf life and processability.

A further complication is that the availability of limited-capacity mixers at the manufacturing site may

mean that these steps are not as e�cient as they could be, ultimately resulting in wasted materials

and unfavorable outcomes that do not meet the regulators’ requirements, which can be very costly for

the company. In contrast, using fully integrated antimicrobials with a longer shelf life, that are easier

to store and handle, makes the production process more robust. This can also make mixing the

di�erent components quicker and cheaper, and is a relatively straightforward approach that can be

easily adapted into a more standardized work�ow using common industrial grade mixers that are

already on site (Figure 4).

FIGURE 4 ǀ Improved process for fully integrated antimicrobial technology in coatings.

Ensuring Compatibility
Once the manufacturing process has been established, attention turns to choosing the most

appropriate antimicrobial chemistry for a certain application. The properties of each technology must

be fully understood, along with their potential compatibility with the other constituents of the

mixture (Figure 5). Key questions need to be asked about the type of system and chemistry before

outlining and creating procedures and tools that allow the developers to make very rapid decisions

without any guesswork.

FIGURE 5 ǀ Incorrect choice of antimicrobial can lead to visual defects. Left: polyurethane chemistry

mixed with an incompatible antimicrobial leads to visual defects after drying. Right: turnkey coatings

are compatible with a wide range of chemistries and have minimal visual impact.

Many antimicrobial technologies are based on metals – predominantly silver or zinc. Because of this,

the electrochemical impact that the charged ion or dispersing agent would have on the overall system

is a signi�cant contributing factor. Antimicrobials that are compatible with a set list of ingredients

and a particular application method, where the conditions can be adjusted, are a necessity. This can

be more challenging when using water- rather than solvent-based systems. For example, an incorrect

charge can cause destabilization of the former but not the latter, and e�orts to resolve this issue are

ongoing.

Technical parameters, such as viscosity, pH and durability, must be balanced with the consumers’

needs for style, color and �nish. This is already a �nely tuned and intricate process, and the addition

of even more technologies further increases the complexity. Water chemistries are inherently less

robust and less e�ective at accepting a suite of ingredients than their solvent-based counterparts,

and entirely di�erent constraints must be considered. The e�ect of other ingredients that provide

additional bene�ts, like resistance to abrasion and sunlight or stabilization to UV, must also be

carefully thought through.

Along with some of these technical parameters, powder coatings present unique processing

challenges that require careful antimicrobial selection. High processing temperatures, UV exposure

and order of addition are integral to ensuring e�ective incorporation of the antimicrobial treatment

without negatively impacting the coat’s �nish or mechanical resistance.

Looking to the Future
As the industry looks to the future, the goal is to establish a broad portfolio of turnkey antimicrobial

surface solutions that can be seamlessly and invisibly added to any coating. Coatings manufacturers

will bene�t from the development of e�ective tools and processes to overcome the current production

challenges, enabling the inclusion of antimicrobial solutions without impacting the desired aesthetics

and performance properties of the end products. A large proportion of ongoing research into new

antimicrobial treatments is focused on systems that combine di�erent chemistries for a more diverse

group of substrates, such as fabrics, metals, vinyl and wood. Amidst the COVID-19 pandemic, these

have already been introduced into silicone coatings for phone cases, transparent coatings for screen

protectors, glazed coatings for ceramic tiles, powder coatings for door hardware, water-based coatings

for �oor cleaning, solvent-based coatings for metals and urethane coatings for a high-gloss �nish. It is

pretty much a given that, within just a few years, inclusion of antimicrobials in coatings will be an

expectation and not an optional extra.
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Industrial Spray Coating
of Low-Surface-Energy
Thermoplastics
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By Scott R. Sabreen, Founder and President, The Sabreen Group, Inc.; and

Dustin Kurath, Technical Director, Northern Coatings and Chemical Co.

Industrial spray coating is a highly versatile process for decorating and �nishing, and mass

customization of molded thermoplastic products. The selection of paint or coating and plastic has

multiple interactions including chemical, thermal and mechanical, which cannot compromise the

product. Each polymer including color and functional additives has unique properties and degree of

paintability. Low-surface-energy polymers are hygroscopic and inherently challenging to coat. To

prevent defects, the e�ects of paint chemistry and polymer compatibility must be clearly understood.

In this article, we examine total process solutions to achieve superior coating performance on plastics.

Liquid coatings applied to plastics transforms them into high-value products. Examples of

performance coatings include waterproo�ng, self-cleaning, anti-microbial, rust and corrosion

prevention, UV/weatherability protection, �exibility and elasticity, and color retention. Coating

processes on plastics have dynamic interactions that necessitate clean surfaces for adhesion and

chemical surface activation. Compatibility between the liquid coating and polymer is essential.

Coating-Polymer Compatibility
The e�ects of paint or coating chemistry and plastic compatibility need to be understood to achieve

robust coating operations and end-use performance. The selection of paint and plastic has several

interactions including chemical, thermal and mechanical.1 It would not be acceptable for any element

to compromise the plastic properties. Design engineers must select the optimal polymer, a balance

between performance and paintability. One complexity is that there are so many di�erent plastics

and grades, even within the same polymer family, each possessing unique properties and degree of

paintability. Primary processing is a contributing factor including material purity, mold temperature,

gating, degassing, degree-of-crystallinity, etc.

Chemical E�ects

Paint solvents and chemical interactions may damage the plastic. It is often desirable for the paint

solvents to attack (etch) the plastic, which to a limited degree can improve adhesion bonding.

However, solvents can cause surface crazing, environmental stress cracking, swelling, softening,

dissolution of polymer substrate and many solvent-related defects (e.g., pinholes, solvent pop and

voids).

Thermal E�ects

Some types of paints require elevated-temperature curing. High(er) temperatures (relative to polymer

moduli) may relieve molded-in part stresses, causing warpage. Paint shrinkage during curing may

produce residual stresses. Extreme temperatures may degrade the polymer. When oven curing,

temperature rise should be gradual.

Mechanical E�ects

The strength and sti�ness properties of the dry paint must be compatible with the plastic and

function together as one. Selection of a paint system that is not properly matched to a given plastic

substrate can lead to premature failure, i.e., "elastic mismatch”.

Thermoplastics
The type of thermoplastic selected to be coated signi�cantly a�ects the entire spray application

process. In a thermoplastic material, the very long, chain-like molecules are held together by relatively

weak Van der Waals forces. Thermoplastics are divided into two subcategories, amorphous and

crystalline (Figure 1). Generally, amorphous polymers possess better adhesion properties than

crystalline.

FIGURE 1 ǀ Amorphous and crystalline thermoplastics.

The term “amorphous” means to have no de�ned shape or an easily altered shape. “Crystalline” implies

that there is a regular, de�ned pattern to the molecular aggregates. Amorphous resins exhibit

random, spaghetti-like structures. They do not greatly dampen energy introduced into the materials.

As heat is applied, they soften and do not have a sharply de�ned melting temperature. Crystalline

resins have orderly patterns (Figure 2). They also have well-de�ned melting temperatures. In a

polymer, these two states coexist with adjacent section polymers packing into tight crystalline

bundles held together by secondary attraction forces, while other sections of the same molecules are

unable to physically move into the crystalline lattice and remain amorphous. The probability of a

particular polymer segment being crystalline or amorphous is mostly a random event, controlled by

the dynamics of the crystallization process.

FIGURE 2 ǀ Structure of amorphous and semicrystalline thermoplastics.

Semicrystalline materials have a highly ordered molecular structure with sharp melt points. They do

not gradually soften with a temperature increase; instead, semicrystalline materials remain solid until

a given quantity of heat is absorbed and then rapidly change into a low-viscosity liquid. Amorphous

polymers have a randomly ordered molecular structure that does not have a sharp melting point.

Instead, amorphous materials soften gradually as the temperature rises. These materials change

viscosity when heated, but seldom are as easy �owing as semicrystalline materials. Amorphous

polymers lose strength quickly above their glass transition temperature (Tg). Let’s examine one of the

most frequently coated plastics and challenging to bond, semicrystalline polypropylene.

Polypropylene
Polypropylene (PP) is often referred to as the “steel” of the plastic industry because of the various

ways in which it can be modi�ed for particular purposes. PP is a tough, rigid and crystalline, non-polar

thermoplastic produced from propene (or propylene) monomer. It is 100% recyclable. PP is di�cult to

bond because it is hydrophobic, non-polar, chemically inert, i.e., poor surface wettability. PP has a

linear hydrocarbon resin belonging to the group of polyole�ns. The chemical formula of PP is (C3H6)n.

Upon polymerization, PP can form three basic chain structures depending on the position of the

methyl groups:

Atactic (aPP) – Irregular methyl group (CH3) arrangement;

Isotactic (iPP) – Methyl groups (CH3) arranged on one side of the carbon chain;

Syndiotactic (sPP) – Alternating methyl group (CH3) arrangement.

There are two main types of PP: homopolymers and copolymers. The copolymers are further divided

into block copolymers and random copolymers. Homopolymer PP is a general-purpose grade. Block

copolymer PP has co-monomer units arranged in blocks and contains anywhere between 5% to 15%

ethylene. Random copolymer PP has the co-monomer units arranged in irregular or random patterns

along the molecule, typically 1% to 7% ethylene.2 The melting point of PP occurs at a range that

means the temperature set point for oven cure should be assessed based upon its grade:

Homopolymer: 160-165 °C

Copolymer: 135-159 °C

Antistat

PP has excellent electrical insulating properties and a tendency to retain static charges that attract

dirt to the surface. Antistatic additives can “bloom” to the surface, dissipating electrical charges but

causing paint delamination. Additionally, white �lm (bloom) can show on the surface of dark colors

after several months.

E�ects of Ultraviolet (UV) Radiation

PP is greatly a�ected by UV radiation. Exposure to direct sunlight will cause loss of strength

properties, unless a UV inhibitor or high loading of carbon black pigment is used. Even with high

inhibitor or pigment addition, service life expectancy under severe sunlight conditions is limited.

Polymer design considerations for PP and low-surface-energy polymers:

PP copolymers can be easier to adhere/bond than homopolymers.

PP is not hygroscopic, but if the resin pellets have moisture on the surface, that will cause the

same problems as wet hygroscopic materials.

Polyethylenes are easier to bond than PP because they are more thermodynamically stable,

among other properties.

Surface texture applied to the mold tool will increase mechanical adhesion. Mold cavity Finish

“40-Diamond bu�ed 1,200 Grit” likely will improve bond strength vs. Finish “10-Fine Diamond

8,000 Grit” (0 to 3 micron range).

Flame plasma treatment and atmospheric plasma are ideal pretreatment options for inline

operations.

Applications from Recycled Polypropylene (rPP)
PP is 100% recyclable and paintable (Figure 3). Automotive batteries are recycled into building/home

interior, exterior products. Some of these products are warranted by the manufacturer for over 25

years.

FIGURE 3 ǀ Left to right — home shutters, light-weight roo�ng shingles, home siding, interior/exterior

planters.

Clean Substrate Surfaces
Low-molecular-weight materials – such as silicones, mold release, anti-slip agents and process

additives – inhibit the coating's ability to �ow and achieve intimate contact essential for adhesion.

Certain soluble or nonsoluble compound agents used in pigment and dye colorants can adversely

a�ect adhesion. Chemical makeup of the molded surface, texture and porosity signi�cantly a�ect

coating �ow and adhesion. The degree or quality of treatment and adhesion are a�ected by the

cleanliness of the plastic surface. The surface must be clean to achieve optimal pretreatment and

subsequent coating adhesion. Surface contamination – such as silicone mold release, dirt, dust,

grease, oils and �ngerprints – inhibit treatment. Material purity is also an important factor. The shelf

life of treated plastics depends on the type of resin, formulation and the ambient environment of the

storage area. Shelf life of treated products is limited by the presence of low-molecular-weight

oxidized materials (LMWOM), such as antioxidants, plasticizers, slip and antistatic agents, colorants

and pigments, stabilizers, etc. Exposure of treated surfaces to elevated temperatures increases

molecular chain mobility – the higher the chain mobility, the faster the aging of the treatment.

Polymer chain mobility in treated materials causes the bonding sites created by the treatment to

move away from the surface. These components may eventually migrate to the polymer surface.

Contact Angle, Surface Energy and Wetting
The underlying reasons why many plastics are di�cult to bond are because they are hydrophobic non-

polar materials, chemically inert and possess poor surface wettability – i.e., low surface energy. While

these hydrophobic (repel water) performance properties are ideal for part designers who seek such

properties, they are the nemesis for manufacturers needing to bond such materials. Robust adhesion

bonding necessitates “hydrophilic” surfaces. For optimum adhesion to occur, a coating must

thoroughly “wet out” the surface (adherend) to be bonded. The higher the surface energy of the solid

substrate relative to the surface tension of a liquid, the better will be its “wettability” and the smaller

will be the contact angle. As a rule, acceptable bonding adhesion is achieved when the surface energy

of a substrate is approximately 8 to 10 dynes/cm greater than the surface tension of the liquid.

Chemical Surface Activation
There is a strong tendency for manufacturers to focus only on contact angles or other wettability

measurements as the sole predictor for bonding problems and for conducting routine surface testing.

Chemical surface functionality is equally important, whereby hydrophobic surfaces are activated into

bondable hydrophilic surfaces. Gas-phase, “glow-discharge,” surface oxidation pretreatment processes

are used for chemical surface activation. These processes are characterized by their ability to

generate “gas plasma,” an extremely reactive gas consisting of free electrons, positive ions and other

species. Plasmas often can be described as a fourth state of matter. As energy is supplied, solids melt

into liquids, liquids vaporize into gases and gases ionize into “plasmas.” Commonly known processes

are electrical corona discharge (also known as a dielectric barrier discharge), electrical atmospheric

plasma, electrical air plasma, �ame plasma, low-pressure RF cold gas and ultraviolet

irradiation/ozone.3 Each method is application-speci�c and possesses unique advantages and

potential limitations.

Coating Technologies
Several coating technology options exist for OEM plastic �nishing, each with distinct advantages

depending on performance, cost and line footprint requirements. These technologies fall into three

main categories (Table 1).

Single-Component Lacquers

Easy to use with low per square foot cost, single-component lacquers are commonly used in plastic

decorating. These coatings dry and harden entirely by solvent or water evaporation, and typically dry

in 30 minutes or less at room temperature or under low bake conditions. Single-component lacquers

can be formulated for hardness and abrasion resistance, or alternatively for soft plastics can be made

�exible and ductile. The ability to air dry at room temperature reduces capital investment

requirements, although low baking at 100-120 °F helps reduce cycle time. Single-component lacquers

are best suited for �nished products intended for use where potential exposure to condensing

humidity, water immersion and harsh chemicals is limited. These products are available in solvent-

and water-based formulations and can be applied with HVLP or air atomized spray.

Two-Component Thermoset Coatings

Two-component thermosets o�er high performance and can be optimized for a wide variety of

extreme industrial-duty, outdoor consumer goods and automotive applications. Epoxies,

polyurethanes and to a lesser extent M-cure reactive modi�ers dominate this realm. Polyurethane

coatings are high in per square foot cost but o�er excellent chemical resistance and automotive-grade

color and gloss retention performance during prolonged direct sunlight exposure. Epoxies are lower in

cost than urethanes, and excel in �lm hardness, chemical resistance and moisture vapor barrier

properties. However, epoxies have poor color stability and durability when exposed to direct sunlight

in topcoat applications and are susceptible to blushing, so are typically used as primers. Additionally,

epoxy-coated products are generally require a California Proposition 65 label.

Generally, two-component thermoset coatings require long cure to handle/package time since most of

the �lm hardness develops via chemical crosslinking (curing). Due to the heat sensitivity of plastic

substrates, the ability to speed up curing involving two-component thermosets by adding heat is

limited. Plural-component mixing equipment can enable the use of faster curing formulations when

shorter cycle time is needed. For applications where cost or cure time constraints preclude the use of

two-component urethanes, M-cure is a potential option to consider since faster dry times can be

achieved at ambient or low bake temperatures without the use of plural mixing equipment due to

new M-cure resin technology that has enabled these formulations to achieve much longer workable

pot life than has historically been possible. Water-based and solvent-based thermoset formulations

are available and are typically applied with HVLP or air atomized spray.

UV-Cured Coatings

UV-cure coatings o�er the best combination of fast drying/curing time and performance of any

coating technology for plastic. Curing can typically be achieved in as little as 3-10 seconds depending

on formulation and part geometry. Once cured, plastic products decorated with UV-curable coatings

are immediately ready for packaging. UV-cure coatings excel in toughness and chemical resistance,

and can be formulated to achieve long-term exterior durability or can be economized for lighter duty

applications. UV-cure coatings generally require direct line-of-sight exposure to a UV-curing lamp to

achieve �lm hardness, however water-based UV-cure coatings are unique in that they form a dry-to-

touch �lm even before being cured, so small shadow areas on complex parts do not result in the

presence of uncured, tacky residue in �nished goods.

Mercury vapor lamps are the most commonly used UV source for curing and can be microwave or arc

generated. Arc-style lamps are more cost e�ective to purchase but require warm up time and produce

considerable heat. Microwave-generated lamps are more expensive than arc lamps but are ready to

use within seconds of being turned on, produce less heat and have longer bulb life. Both microwave

and arc lamps are available with iron or gallium doping, making them suitable for curing pigmented

colors and can be combined with elliptical (�ood) or parabolic (focused) re�ectors depending on peak

power requirements and part geometry. In addition to mercury lamps, LED UV lamps emerged as a

competing technology o�ering instant on/o� capability with very low energy usage and extremely low

heat generation, and are best suited to regularly shaped cylindrical parts or �at parts due to

limitations in focal geometry. Additionally, while LED lamps excel in through-curing of highly

pigmented or high-build �lms, their use may require post-cure exposure to a di�use or low-power

mercury lamp for complete surface cure. 100%-solids, solvent-based, and water-based formulations

are available. UV coatings can be sprayed with HVLP or can be roll coated on �at surfaces.

TABLE 1 ǀ Liquid coating selection guide.

Embedded code will run in preview and on published site

If you want more coding flexibility, we recommend using a coded element created in the Code Editor.

Conclusion
Low-surface-energy polymers are hygroscopic and inherently challenging to coat, whereby clean

substrate surfaces are essential. Coating processes on thermoplastics are multifaceted, and require

precise engineering and quality controls. The e�ects of paint chemistry, plastic compatibility and

surface quality are essential for product performance. Single-component lacquer, two-component

thermosets and UV coating technologies are e�ective for painting and coating polypropylene

substrates, and they are available in water-based chemistries.
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Selecting the Right Mixer
for Highway and Road
Paint Formulations
By Mark Hennis, President, INDCO, New Albany, IN

Marking paints for highways, roads and parking lots are produced in a wide variety of formulations

that must meet increasingly strenuous DOT requirements for volatile organic compounds (VOCs), dry

times and durability. Furthermore, these products must be suitable for di�ering regional

temperature variations, humidity di�erences and other application-speci�c conditions. When

researching leading manufacturers’ instructions for utilizing these products, one critical requirement

is common to all of them prior to application: thorough mixing!

Tra�c and road paint formulations vary relative to density (or speci�c gravity), viscosity and

ingredients, similar to paint products used in other industries. Generally, these include waterborne

(latex), plural-component (often epoxy and catalyst) and thermoplastic products. Common containers

are intermediate bulk containers (also called IBC totes), 55-gallon drums and 5-gallon pails. Regardless

of formulation type, the important properties from a mixer selection standpoint are the density of the

materials that must be blended including high solids content, the potential addition of re�ective glass

beads, the viscosity of the formulation, and the size and geometry of the container in which e�ective

mixing must be achieved.

Densities on tra�c paint data sheets are commonly shown as weight per gallon in lbs/gallon. They may

also be expressed as speci�c gravity – the ratio of the product density to that of water. For example, a

paint with speci�c gravity of 1.2 is 1.2 x 8.35 (lbs/gallon for water) = 10.0 lbs/gallon. Viscosity may be

expressed in centipoise or in alternative units of measure such as KU (krebs units). Together, these

characteristics with consideration for the container size and shape determine the mixer power rating,

torque, rpm range, and impeller type and size for successful solids suspension and homogeneous

product ready for application.

The following paragraphs discuss these important products from the perspective of industrial mixer

selection. Optimal mixing results are based on the formulations’ material properties and the standard

containers in which they are sold and distributed.

Highway and Road Paint IBC Tote Mixers
IBC totes are common containers for e�cient paint distribution via truck trailers. However, the cubic

form that allows them to be easily and e�ciently arranged on trailers also makes them less than ideal

for thorough mixing. The corners tend to create low-�ow areas during mixing, while the relatively

small top opening limits the size of mixer that can be employed. These challenges are easily overcome

for relatively “thin” paint formulations, i.e. those with water-like properties such as a speci�c gravity at

or close to 1.0 and, importantly, with low viscosity or solids content. Formulations such as these tend

to mix easily with economical direct-drive mixers for totes. These typically include a shaft, impellers,

and either an air powered or TEFC electric motor that are integrated into a standard tote cap.

Standard shaft lengths are 32 inches for 275-gallon totes, and 39 inches for 330-gallon totes. Both

sizes are lightweight, and can be installed and removed from the tote by a single operator. The air or

electric motor decision is typically determined by the operational environment and/or utilities

available.

Air-powered and pneumatic models require air pressure at speci�c volumes to achieve full rated

performance. Consult manufacturer’s technical data for required air supply, or speak to one of their

engineers. Furthermore, the air-driven models and explosion-proof electric versions are the preferred

options for solvent-based formulations. INDCO TL-series mixers are well suited for “thin” or light-

viscosity formulations in standard IBC totes. BT-series mixers are available for operators desiring

direct drive mixers with tote-mounting brackets.

FIGURE 1 ǀ BT-series mixer.

Heavier and more viscous road paint products, those with speci�c gravities from 1.4-1.6 (11.7-13.4

lbs/gallon) and viscosities of 600-1,700 centipoise, require heavy-duty mixers with larger impellers and

gear reducers for added torque. This extra torque is required for the mixing of high-viscosity

formulations as well as the re-suspension of settled materials. The higher speci�c gravity directly

determines the torque and horsepower ratings of the mixer motor and gear reducer that are required

to drive larger-diameter impellers. Larger impellers are required to physically contact and circulate

more of the �ow-resistant, high-viscosity material, especially in the less-than-optimal, cube-shaped IBC

square tote. Solid mounting brackets stabilize the mixer during use, and either clamp to the tote or

connect to the tote cage using toggle clamps. Models with air or electric motors are available in

standard or explosion-proof con�gurations, as determined by the operational environment of the

mixer and/or available utilities. INDCO BG-series mixers are ideal for mixing heavier highway and

tra�c paints in standard IBC totes.

Highway and Road Paint 55-Gallon Drum Mixers
The 55-gallon drum is a standard container for paint and chemical products. Although not cubic in

shape like IBC totes, they can o�er their own challenges to mixing paints or suspending settled solids.

The same considerations for selection between direct-drive or gear-driven models and air-powered vs.

electric models apply based on the properties of the paint. From there, mixer selection may be

determined by the drum con�guration – closed or open top, center mounted or bung entering, etc.

Drum mixers that are integrated into a standard 55-gallon drum lid are common for open-top drums.

Models including air-powered, electric or explosion-proof electric, are suitable for heavy-bodied tra�c

paints. When the drum top can be left open, a rigid mounting bracket with a mixer works well. Pitched

blade turbine impellers for maximum surface area contact provide optimal agitation in 55-gallon

drums. INDCO DLG-series mixers are well suited for open-top drums, while BM-series �ll the need for

rigid bracket mounting. Bung-entering models are available for low-viscosity applications but are

generally not recommended for heavy tra�c paints due to the small impeller sizes limited by the small

openings.

FIGURE 2 ǀ DLG-series mixer.

Highway and Road Paint Five-Gallon Pail Mixers
For small residential roadways or parking lot jobs, a �ve-gallon pail may be the appropriate paint

volume. Solids settle during storage and transportation, making pre-application mixing an important

step. There are a variety of pail mixer product formats to assist with this task, including heavy-duty,

top-mounted electric or pneumatic models. These mixers often feature a ring-shaped frame that

attaches to the outside diameter of the pail with a thumb screw and provides high-torque mixing with

9”, two-bladed impellers. For mixing heavy-bodied products in a facility, a benchtop-mounted lift-style

mixer secures the pail while agitation is provided by axial �ow turbine impellers. INDCO FGM-series

pail mixers provide the torque needed for mixing road paint in �ve-gallon pails, while MX-series mixers

are ideal for benchtop applications. In addition, there are many varieties of handheld mixers and drill

attachments for quick �eld applications.

FIGURE 3 ǀ FGM-series mixer.

Conclusion
Choosing the correct mixer for highway and road paint is critical to achieving the desired product

consistency prior to application. Factors such as viscosity, solids content and mixing containers all play

into the decision on which mixer is best suited for the task. When in doubt, confer with the mixer

manufacturer. Their engineering sta� should be able to direct you to a suitable solution.

*All photos courtesy of INDCO.
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Best Practices for Color
Formulation in Paint

Photo courtesy of Konica Minolta Sensing Americas.

By Mark Lombardi, Technical Support Manager, Konica Minolta Sensing

Americas, Inc., Ramsey, NJ

When formulating color, everything, from a supplier using a new base, to water from a di�erent

location, will in�uence the end color. The paint and coating color formulation process requires

standardizing conditions and procedures to match color standard e�ciently. Color formulation

involves de�ning requirements and methods while also identifying variables within the environment

or production process that could in�uence the color formulation results. In addition, color

measurement instruments such as spectrophotometers and sophisticated color formulation software,

such as Colibri®, are essential for quantitative analysis to help achieve the right color with minimal

time and waste.

Bene�ts of Formulation Software and Spectrophotometers
These tools can provide increased productivity, reduced cost and improved quality. Companies can:

Improve quality by quantifying the color of the product;

Use data to evaluate trends in production;

Improve quality control of incoming raw materials;

Reduce cost with waste due to o�-color batches;

Reduce colorant inventory by incorporating a standardized colorant set;

Enhance productivity by getting to the acceptable color quicker, getting veri�cation of

customer requirements and streamlining production.

We recommended specifying the color measurement and visual evaluation conditions before

proceeding with the color formulation process.

Color Measurement Tools
Various color measurement instruments and color formulation software are available to coatings

formulators. Two such instruments are the benchtop CM-36dG spectrophotometer and the portable

 CM-26dG spectrophotometer.

The CM-36dG unit is a high-precision and high-reliability bench-top instrument capable of measuring

color either in re�ectance or transmittance. With an integrated, ISO 2813-compliant 60° gloss sensor

inside, color and true gloss can be measured simultaneously. The spectrophotometer utilizes the

patented and proven Numerical UV Control (NUVC), unsurpassed technology for UV adjustments

when measuring samples that contain optical brighteners. The optional Wavelength Analysis and

Adjustment (WWA) compensates for slight shifts in measurement values due to external factors. It

assures the highest accuracy and repeatability levels for this class of instrument when done together

with annual calibration and maintenance (Figure 1).

FIGURE 1 ǀ Spectrophotometer CM-36dG.

Photo courtesy of Konica Minolta Sensing Americas.

The CM-26dG spectrophotometer is the next generation of portable sphere spectrophotometer with

an integrated 60° gloss sensor, allowing distinct color and appearance measurements within one

instrument. Its horizontal alignment can �t into narrow spaces and is convenient for high-precision

color and gloss measurement. This unit o�ers unprecedented accuracy/inter-instrument agreement

(IIA), usually found in laboratory-grade instrumentation. The CM-26dG o�ers features to improve

work�ow, eliminate waste/rework, and cost savings on color-related processes (Figure 2).

FIGURE 2 ǀ ǀ Spectrophotometer CM-26dG.

Photo courtesy of Konica Minolta Sensing Americas.

Colibri software is designed to work with a wide variety of our company’s bench-top and handheld

spectrophotometers. It is an e�cient, powerful and easy-to-use modular software suite that can

handle all your needs from color quality control to formulation. Colibri is an SQL-based modular

platform, which allows users to choose the modules and add-ons required for their business’s needs.

Color Measurement
There are a variety of factors involved when measuring color (Figure 3), which include:

Optical/measurement geometry

         d/8 (sphere-based illumination)

         45/0 (directional illumination).

Standard illuminants

         D65

         A

         F11

Observer

         2 degree

         10 degree

Color space, such as

         Hunter L, a, b

         CIE L*, a*, b*

         L*, C*, h*

Color di�erence equations and tolerancing, such as

         DE*abDE*94

         DE*00

         CMC

Sample preparation and presentation methods, such as

         Same substrate material;

         Averaging measurement,

         and if so, how many

FIGURE 3 ǀ ǀ In this screen shot, the technician can easily see the data under di�erent illuminants and

the spectral curve data, as well as see the L*a*b* values and Delta E.

Photo courtesy of Konica Minolta Sensing Americas.

Visual Evaluation
For visual evaluation, the following parameters should be considered:

Light booth type and model, for example GTI CMB-2540;

Viewing angle: Flat or 45/0;

Light sources, such as D65 Daylight, Cool White Fluorescent, Incandescent A, LED 3000K.

Once these conditions are determined, a standardized color formulation process can begin.

Color Measurement and Evaluation Best Practices
First, de�ne the color standards internally or externally between customers and suppliers. Next,

measure the color you would like to match for the �nished product using a color-measuring

instrument and record its color values. Upload the standard’s color values to a color formulation

software for formula calculation that best matches the standard.

Using the calculated formula, create a sample of this color in small batches. After sample preparation

and, if necessary, conditioning of samples, use a color measuring instrument to measure and compare

its color values as well as re�ectance curve against the standard.

Compare the sample against the standard visually within a controlled environment using a lightbox to

check for any noticeable inconsistencies. To obtain accurate results and identi�cation of metamerism,

we recommend performing the comparison under three di�erent light sources.

Save the ideal formula in the color formulation software to use in future batches. Color formulation

software may calculate several formulas based on preset parameters like best color match or best

cost. It is essential to select the formula that best matches the standard color under de�ned

illuminants and light sources through instrumentation and visual examination. Likewise, it would help

if you considered a particular colorant that the user feels works best together previously.

Color Formulation Conditions and Procedures Best Practices
By implementing a standardized color formulation process and establishing a controlled environment,

you can e�ectively match color standards with minimal waste and time. Some best practices include:

Maintain your equipment to ensure it is in proper working condition.

To ensure consistency, monitor the strength of incoming pigments or dyes.

Establish appropriate weighing methods for pigments, substrates, dyes or auxiliaries.

Calibrate color measurement instruments and weighing scales at scheduled times for

accuracy and optimum performance.

Maintain the lightbox used for visual evaluations with lamp replacement.

Specify a �xed room temperature to avoid causing a drift in the color of your samples.

Standardize procedures from the start to end, which includes the creation of samples for

measurement, mixing samples, the �ash time after mixture and oven temperature, and time

for drying.

To learn more, visit https://sensing.konicaminolta.us/us/products/colibri-color-software.

https://sensing.konicaminolta.us/us/products/colibri-color-software
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Anticorrosion Coatings
Make Life Simpler
for Manufacturing, Maintenance and Concrete Repair

By Julie Holmquist, Content Writer, Cortec Corporation, Saint Paul, MN

Much of today’s protective coatings market for corrosion control focuses on permanent topcoats for

vehicles, bridges, structural steel or other metals. These coatings are designed to have a pleasing

appearance while also providing a barrier to the corrosive elements of nature, and delaying the advent

and propagation of rust. What may not come to mind as quickly, or perhaps not at all, are coatings

designed to solve the problem of previously rusted surfaces or temporary protection needs. However,

such technologies bid to make life and work much simpler for those involved in metals manufacturing,

maintenance or concrete repair.

Why Corrosion Protection?
The reason metals typically need a protective coating is because of the natural oxidative processes at

work to bring metal back to its low energy state. When steel surfaces are exposed to oxygen and

moisture, an oxidation/reduction reaction takes place, and what was once a shiny metal surface

begins to deteriorate back into its original form (Figure 1). The product of this reaction is iron oxide, or

rust, which exists in the natural environment as iron ore. Although called by di�erent names, all three

compounds have the same chemical makeup: Fe2O3. In order to stop the vicious cycle of corrosion,

something must be done to interfere with the natural oxidation reaction. Often this is accomplished

by applying paint that creates a barrier between the bare metal, and surrounding oxygen and

moisture. The coating may include sacri�cial metal particles that take the brunt of the corrosion

reaction and oxidize instead of the coated surface, and/or they may contain corrosion inhibitors or

passivators that temporarily keep the metal ions “occupied“ so they are less available to interact with

oxygen, water and chloride ions.

FIGURE 1 ǀ The corrosion process on metal.

Preparing a Rusty Surface for Coating
Proper surface prep is critical to avoid premature failure of a coatings system. The substrate must be

clean and free of greases, dirt or other contaminants that could interfere with the adhesion of the

paint to the metal. One serious contaminant is rust, which not only causes issues for adhesion but can

continue to eat away at the metal like a cancer under the topcoat.

Sandblasting or water blasting is often used to achieve a rust-free surface, but this is not always the

best option. Abrasive blasting creates dust and noise hazards for workers.1 Furthermore, blasting with

silica sand is banned in many countries because of the danger of silicosis.2 In these situations, a rust

converter primer such as Cortec’s CorrVerter® Rust Converter Primer/CorrVerter MCI® Rust Primer is

a welcome alternative. This primer can be painted directly onto the corroded surface after loose rust

has been removed, then top-coated once proper drying and curing has occurred (Figure 2).

FIGURE 2 ǀ CorrVerter applied to rusty steel panel with urethane topcoat.

Rust converter primer works by converting existing rust to a hydrophobic passive layer and creating a

barrier to protect against further rusting. It contains two important chemistries: chelating agents and

PVDC resins. Chelating agents form a bond with free metal ions, and make them more stable and less

reactive. This is important in order to interrupt the corrosion process in which free ions at the anode

and cathode of a corrosion cell are otherwise open to oxidation and reduction reactions. PVDC resins

are polymer chains whose makeup serves as an excellent barrier to water, oxygen and other vapors.

Together, chelating agents and PVDC resins work to passivate the rust already begun and block

additional corrosives from accessing the metal.

CorrVerter is water-based and contains very low VOCs at 0.1 lbs/gal (12 g/L). It shows excellent 5B

adhesion, an important consideration when looking at the full picture of achieving a successful

coatings system. It is easy to clean up as a waterborne coating, yet it o�ers the versatility of

compatibility with either water-based or solvent-based topcoats, an unusual option for rust converter

primers. Altogether, these features make it very practical and user friendly.

Where to Use Rust Converter Primer
Although there are many maintenance and coatings applications where rust converter primer can be

used to make surface prep easier, one of special interest and advantage is concrete repair. Concrete

repairs are typically required because the rebar beneath the surfaces has started to rust, growing

larger as it corrodes and putting pressure on the concrete cover until it spalls o�. At the time of

repair, any metal reinforcement that remains in place must have good adhesion to the patch material

by proper surface prep. This is often done by labor-intensive blasting. However, the application of a

good rust converter is also acceptable in many cases (Figure 3). When choosing this route, it is

important to ensure that the rust converter shows good bond testing and good corrosion resistance

(Figure 4).3

FIGURE 3 ǀ Rusty rebar half coated with rust converter primer.

FIGURE 4 ǀ Bond testing results. 

Rust converting primer has also been used to preserve sun�ower oil reservoirs, spiral stairs, powerline

piers and car rims, to name a few examples. In the case of the sun�ower oil reservoirs, several large

tanks needed painting, but rust removal by sand or water blasting was not allowed. Therefore, a rust

converter primer was applied after power washing o� loose rust. A 2K epoxy middle coat and a 2K

enamel topcoat were applied on top. The primer was compatible and took care of the rusty surface

prep problem without the prohibited sandblasting.4

Removable Coatings for Temporary Corrosion Protection
Another lesser-known category of protective coatings is “removable” or “temporary” coatings for rust

prevention on metals. These �ll an important need that permanent coatings do not. Temporary

coatings are often used for protection during an interim period such as transit or storage. They are

sometimes applied directly to bare metal and other times sprayed right over a vehicle’s �nish (e.g.,

removable coatings applied to �re trucks for protection during transport). Some coatings are easier to

remove than others and may even be so unnoticeable that they do not need to be removed at all. This

feature should factor into the decision-making process for the best overall experience.

Non-Tacky, Water-Based, Easy to Remove
Cortec’s non-tacky, water-based temporary coating technology is known on the market by the names

of VpCI®-391 and MCI CorShield®, depending on the industry in which it is used. It has proved versatile

and e�ective for a variety of temporary protection applications (Figure 5). Its water-based technology

facilitates good cleanup and workability. Another important feature is its non-tacky �nish, which is

less likely to attract dust and grime during component storage. When the coating needs to be

removed, it can be cleaned o� with relative ease using an alkaline wash. Interestingly, though, this is

not always necessary because of its inconspicuous appearance and good concrete bonding properties.

FIGURE 5 ǀ The non-tacky protective coating on rebar does not need to be removed before embedding

in concrete. 

Weld joints and threaded bolt joints are two prime candidates for a temporary coating that does not

need to be removed. In the case of weld joints, a clean, corrosion-free surface is mandatory to ensure a

good weld job. The surface can be protected in advance with a coating, but this often has to be

cleaned o� before welding can be done, creating extra work. VpCI-391 can be used in this manner with

minimal di�culty; however, removal may not even be necessary since testing has showed no negative

impact on weld geometry or mechanical properties.5

Protection is also critical for internal threads on heavy equipment bolt joints, which can be especially

prone to corrosion. This has a direct impact on the integrity of the joints and the equipment

subassemblies themselves. The use of a protective “temporary” coating that does not need to be

removed would greatly ease the production hassle for anyone assembling or receiving the

components. However, since coating the inside threads can also a�ect bolt torque, the coating

product must undergo testing to ensure it does not interfere. VpCI-391 passed torque coe�cient

testing with a minimal e�ect, therefore qualifying it for use by a major heavy equipment

manufacturer, with no removal required on threaded joints.6 Coatings such as this simultaneously

solve critical rust issues without seriously complicating the subsequent assembly process.

In the construction industry, this non-tacky coating is available as MCI CorShield for the protection of

rebar. Often, construction delays mean that piles of rebar sit outside waiting to be used, or that metal

reinforcement installed in in�ll beams or expansion joints are left exposed to the elements until the

project can be continued. Another problem arises when epoxy-coated rebar is chipped and damaged

during installation, making exposed areas susceptible to corrosion that can open the door to further

problems down the road. In either case, this non-tacky “removable” coating can be applied onsite and

left on for extended protection. The coating eventually hardens and o�ers six months to two years of

protection in outdoor unsheltered conditions. A critical factor enabling use in these applications is the

coating’s good concrete adhesion according to ASTM A944-99 test results (Table 1). This eliminates the

need to remove the coating before embedding coated rebar in concrete, allowing for the ultimate in

mid-construction reinforcement protection convenience.

TABLE 1 ǀ Bond strength of steel reinforcing bars to concrete (ASTM A944-99).

Embedded code will run in preview and on published site

If you want more coding flexibility, we recommend using a coded element created in the Code Editor.

Water-Based and Peelable
Another unique temporary coating is VpCI-372, a water-based, peelable coating. This type of coating

can be applied by spray, roll or dip like a normal coating but dries to a waxy texture. When the

protection period is over, the coating can be peeled o� by hand and discarded as solid waste. In

addition to corrosion protection, the coating o�ers a degree of abrasion resistance for situations

where, for instance, gravel could hit a coated part as it travels down the road on the back of a truck.

The coating has also been formulated into an extra elastic version that makes it easier to peel o�

when protection is needed on intricate surfaces such as pipe threads. Other potential applications

include metal boats and equipment being prepped for storage, heavy equipment forklift tines and

grader blades on intermittently used equipment, or individual manufactured parts that need to be

prepared for shipping.

Conclusion
Anticorrosion coatings go beyond the standard topcoats seen on bridges, cars or heavy equipment

exteriors. Rust-converting coatings can do much for surface prep, while removable coatings meet an

important temporary protection need. Whatever the speci�c situation, it is good for manufacturers,

maintenance crews and even construction workers to be aware of specialty coatings that can make

their job easier. Whether to prepare a rusty surface for painting, perform a concrete repair, or protect

metal parts during transit and storage, these specialty technologies meet important needs in the area

of corrosion resistance and mitigation while eliminating many di�cult aspects of the task.
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Ultra-Low-Temperature
Cure for MDF Applications

Photo: hikesterson, iStock/Getty Images Plus, via Getty Images

By Cal EzeAgu, TS&D Manager Americas, PCR Technology, Allnex,

Alpharetta, GA

When powder coating technology was discovered in the 1940s and 1950s it was primarily used on

metal substrates. Most thermoset powder coatings typically cure at 190-200 °C (metal temperature)

for 10 to 15 minutes in a conventional oven. These temperature ranges were determined to be

adequate to realize full cure without degrading the integrity of the formulated products, as full cure

is required to achieve the desired performance bene�ts (Table 1).

As powder technologies continued to mature through the years, the need to further lower the curing

temperatures has become more signi�cant. In the past few years, there have been various

developments of low-temperature cure technologies ranging from medium and fast down to low-

temperature cure systems (Table 1) driven by the need to increase output, lower energy cost, and to

conform to the environmental and regulatory policy to switch away from solventborne coatings. Most

recently, we have seen a strong demand for the ultra-low-temperature cure technology for heat-

sensitive and non-metal substrates such as wood and plastics.

TABLE 1 ǀ Cure temperature (object) and time de�nitions.

Why Ultra-Low-Bake Powder Coatings?
Based on market analysis conducted by Research and Markets, the global wood coating resins market

was estimated at USD 3.9 billion in 2020. It is projected to reach USD 5.1 billion by the year 2027.

Another study by Irfab in 2017 estimated that the global domestic use of kitchen and o�ce industrial

wood furniture resins in the powder coating market is expected to reach USD 45 million, representing

about 40% of the total market in North America and Latin America, with the estimated value of USD

18 million.

The ability to coat thermally sensitive substrates is one of the reasons for the heightened demand for

ultra-low-cure and fast-curing powder coatings. This need comes with such bene�ts as o�ering a

simpli�ed process for industrial wood, design freedom for complex shape components in MDF and

cabinetry, shifts in regulatory policies to switch away from solventborne to more environmentally

friendly coatings, and the ability to coat thinner, heat-sensitive metal sheets.

Another reason for the demand of the ultra-low-cure technology is the need to cure slow-to-heat

components. Massive metal components by nature are slow to heat and take longer to cure (Figure 1).

They also consume time and energy. Lower curing temperatures means massive components can be

coated faster, thereby increasing throughput and productivity. Lower cure temperatures also

increase applicator production e�ciency and energy savings.

FIGURE 1 ǀ Slow-to-heat components. Photo courtesy of Allnex.

Ultra-Low Bake Challenges
Appearance, workability and curing cycles are the three major hurdles that must be overcome to

balance the desirable properties and coating performance of low-temperature and fast-curing

powders. Appearance depends on low viscosity and high �ow of the entire formulated product.

Workability is the measure of the overall handling of the polymer and the processing of the

formulated powder such as storage stability, safe extrusion, grinding and application. Workability is

also in�uenced by the glass transition of the polymer, which must be high enough to ensure stability.

High reactivity, fast curing and coating appearance, such as orange peel, good chemical resistance and

mechanical properties, are another set of challenging factors that depend on the curing cycles (Figure

2).

FIGURE 2 ǀ ǀ Powder paradigm challenge.

It is in the light of these challenges that the novelty of an advanced chemistry for interior nonmetallic

applications is presented in this article.

An Advanced Chemistry for MDF Coating
The new innovative and performance-oriented technology is designed to meet the delicate balance of

the low-bake conditions for coating MDF. The technology is based on unconventional polyester-hybrid

technology with a complete binder package approach that o�ers synergistic performance bene�ts of

�ow, smoothness, excellent chemical and stain resistance, adhesion on MDF and metal, ease of

workability, and one-shot matte capabilities at low temperatures (Figure 3 and Table 2).

FIGURE 3 ǀ The new polyester-hybrid technology.

TABLE 2 ǀ Resin characteristics.

This platform is compatible with the conventional powder coatings manufacturing conditions.

Although the product could be cured in a conventional oven, optimum smoothness and matte

development are best achieved using gas catalytic infrared (IR) ovens. This process does not rely on

heated, moving air to increase the part temperature and therefore does not add signi�cant energy to

the substrate. The capability of this platform to build up to 125 microns of dry �lm thickness on a

single pass is not only bene�cial to hide the MDF micro-�bers but also reduces the operational costs

associated with multiple sanding in the liquid paint. The new innovation, combined with the

recommended robust process steps as presented, will achieve the desired  �nishes (Table 3).

TABLE 3 ǀ One-shot matte white paint formulation.

Processing and Thermal Cure
The quality of the coating based on this new technology is maximized when cured under the catalytic

gas infrared oven. Refer to Figures 4-7 for oven layout, pre-heat and cure.

FIGURE 4 ǀ Cure and pre-heat layout. FIGURE 5 ǀ Pre-heat oven.

FIGURE 6 ǀ Cure oven. FIGURE 7 ǀ Gas catalytic IR oven.

Figure 8 indicates the oven minimum temperature and time required to achieve complete cure. This

technology is designed to withstand diverse process conditions and to overcome commonly occurring

�lm defects such outgassing associated with poor-quality MDF.

FIGURE 8 ǀ : Thermal pro�le. 

Table 4 shows the process steps in handling varieties of MDF boards curing at average temperature of

125 °C for �ve minutes (object temperature).

TABLE 4 ǀ Process conditions.

Coating Performance Characteristics
Table 5 summarizes the basic coating performances against the industrial requirements for kitchen

and bath cabinet applications. The MDF boards selected in this evaluation were readily available

online or over the shelf. Di�erent geometric parts were evaluated to verify consistency in appearance

and performance. Based on the con�guration of the infrared ovens and paint part hangers, it could be

challenging to achieve even distribution of the energy on the entire part surfaces. The use of di�erent

contours of MDF in the test does not only guarantee the performance consistency of the parts but

also validates the robustness of the new technology. The high �lm build was targeted to avoid

multiple coats and sanding.

TABLE 5 ǀ Performance characteristic (white formulated paint).

The edge cracking test is a stringent requirement established by IKEA to determine the chance of

cracking of a powder coated MDF and wood boards. When subjected to this test, this new technology

shows excellent performance with no cracking after 48 hours of exposure, as demonstrated in Figure

9.

FIGURE 9 ǀ ǀ Edge cracking test.

As the coating is intended for kitchen and bath vanity cabinets, this technology is designed to

withstand certain substances and the harsh environment typically exposed to the kitchen and bath.

Per Tables 6 and 7, the stain resistance and destructive physical test conducted by a certi�ed

independent testing lab per ANSI/KCMA A161.1-2017 showed no discoloration, stain or whitening of

the coating after 24 hours. The results also met the requirements of the destructive physical tests

conducted by per ANSI/KCMA and SEFA 8-5th edition standards.

TABLE 6 ǀ Chemical and stain resistance.

TABLE 7 ǀ Physical test resistance.

Freedom of Formulation
The new technology is designed to achieve di�erent matte levels ranging from the low-10s to mid-40s

gloss units. The use of a standalone CRYLCOAT® E 04712 polyester as shown on Table 8 will yield the

lowest matte �nish. Following the recommendations on the ratios of CRYLCOAT E 04712 and CRYLCOAT

E 04836 per Table 8 will result in the desired gloss levels. The adjustment ratios to target the desired

gloss level does not require additional �ne-tuning of the epoxy hardener.

TABLE 8 ǀ Gloss adjustment guideline.

Storage Stability and Handling
The glass transition temperature (Tg) of the unapplied formulated powder coating of the new

technology is high enough to demonstrate the absence of aging and premature curing and to ensure

good storage stability at standard use conditions (Figure 10). The DSC thermal analysis of the powder

exposed after �ve days at 35 °C showed a change of 1 °C on the onset temperature versus the

unexposed specimen (Figure 11). This marginal change suggests little or no chemical advancement or

any handling issues after �ve days exposure at 35 °C.

FIGURE 10 ǀ Tg of unapplied powder.

FIGURE 11 ǀ Storage stability at 35 °C thermal analysis. 

The technology was also evaluated at room temperature (20-22 °C) after 60 days to determine any

changes in performance such as appearance, gloss, chemical and mechanical resistance. It was

observed that all the key properties were not negatively impacted after 60 days.

Extension of the Technology
Most applications in MDF kitchen and bath cabinets specify matte �nish, as it provides physical and

aesthetic properties, a warm and softer appearance, is easy to clean, and makes the coated surface

less visible to sunlight. In addition to the one-shot matte technology capable of achieving a gloss level

of 10-20 units on a 60° gloss scale at 120 °C, there are other variations of this technology that o�er

high-gloss (HG) and matte-dry-blend (MDB) low-gloss �nishes suitable for toilet seats and casework

applications. The MDB approach uses traditional two-component paints (Component A and

Component B), blended together in a 50:50 ratio to achieve the �nished matte paint. Tables 9 and 10

show the starting point formulations for the high-gloss and MDB technologies. These two sister

products also follow the same process parameters, and o�er similar performance and handling

characteristics as the one-shot-matte (OSM) technology already discussed. Refer to Table 11 for the

typical coating performance characteristics of the HG and MDB systems.

TABLE 9 ǀ Matte dry-blend (MDB).

TABLE 10 ǀ One-shot high gloss (HG).

TABLE 11 ǀ MDB and HG performance characteristics.

Summary
The intriguing aspect of this technology is not only the excellent adhesion it has to metal but its

capability to achieve matte �nish at such low temperatures without compromising the outstanding

chemical resistance, smoothness and manufacturing e�ciency. This development furthers the allnex

strategy as an innovative leader in ultra-low-bake powder coatings by expanding product o�erings

and widening the application window of powder coatings in areas of heat-sensitive substrates such as

plastics, �berglass and drywall.

For more information, visit www.allnex.com. You can also reach out to your regional contact below for

more technical information:

Americas: cal.ezeagu@allnex.com

China: rong.xiong@allnex.com

EMEA: dietmar.�nk@allnex.com

Rest of Asia: Supunnee.supeerapat@allnex.com

http://www.allnex.com/
mailto:cal.ezeagu@allnex.com
mailto:rong.xiong@allnex.com
mailto:dietmar.fink@allnex.com
mailto:Supunnee.supeerapat@allnex.com
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COMPANY NEWS

Hexion Names Innovation Challenge
Winner
COLUMBUS, OH – Jurgen Van Holen, UV cure expert, has received the Open Innovation award from

Hexion’s epoxy business after submitting the winning proposal as part of Hexion’s “Create the Future

with Lower Yellowing, Renewable Resins and Raw Materials” innovation challenge.

“We believe that this idea will create

the most value to develop innovative

sustainable technologies and

formulations for novel coatings, as well

as reduce greenhouse gas emissions

through longer service life and single

layer coatings,” said Dr. Gab Badini,

Global Research and Development

Director. “These developments will

help paint manufacturers meet, or

exceed, the requirements of their

customers with more sustainable,

lower yellowing coatings.”

The Innovation Challenge generated strong interest across the globe, leading to innovative

submissions from industrial suppliers, research institutes, thought leaders and inventors. During the

selection process, Hexion experts contacted the submitters to further nurture their concepts. The

winning proposal identi�ed speci�c chemical structures that can be used to develop new epoxy resins

or to modify an epoxy/amine system in an e�ort to reduce or eliminate yellowing. The selected

approaches leverage bio-based materials, which are intended to increase the overall sustainability of

epoxy resin systems.

“This winning submission o�ers the potential to help meet customers’ needs, protect the environment

and bene�t society,” said Ann Frederix, Senior Vice President, Coatings and Composites. “Our

innovation challenge provided a unique opportunity for thought leaders to accelerate innovation and

commercial development of more sustainable, higher-performance resins for anticorrosive coatings.

We look forward to partnering with Jurgen van Holen and were pleased to introduce innovative

industry thinkers to this open innovation approach for technology development.”

“The open innovation challenge has been a unique opportunity to collaborate with experts in the �eld

and identify additional ways chemistry can contribute to a more sustainable world,” said van Holen.

Following this event, Hexion plans to work closely with selected participants to accelerate commercial

development of the concepts identi�ed in the Innovation Challenge proposal.

Photo: ALotOfPeople, iStock/Getty Images Plus, via Getty Images

Cypris Materials and BASF Collaborate to Develop Structural Color

BERKELEY, CA – Cypris Materials recently announced its partnership with BASF Corp. The partnership

will focus on the development and applications of brilliant, paintable, structural color.

Photo: cosmin4000, iStock/Getty Images Plus, via Getty Images

BASF is uniquely positioned to commercialize disruptive technologies and is committed to working

with companies at the leading edge of materials innovation. “The high chroma, tuneability and

accessible formulation makes this a leader and among the most exciting structural color platforms we

have seen. It o�ers a new tool in engineering novel concepts that extend the aesthetic potential of

coloration,” said Christopher Hewitt, Innovation Network Manager at BASF.

The bene�ts of this new partnership include: developing, producing and marketing innovative, next-

generation sustainable color technologies; and collaboration to develop scalable formulations that

enable �eld application.

“Our partnership with

BASF, the world’s largest

chemical company, is an

exciting opportunity to

advance and showcase

Cypris’ next generation

color technology,” said

Ryan Pearson, CEO of

Cypris Materials.

“Historically, structural

color has been limited to

small, expensive

production runs of a few

select colors – Cypris’

technology enables our

customers to customize

color on-site.”

PROTEX INTERNATIONAL Opens Factory in China    

LEVALLOIS-PERRET, France – PROTEX INTERNATIONAL recently announced that it has completed

construction of a new production site at an industrial park in Sihui, China, which is located about 50

kilometers from Guangzhou. The site is entirely dedicated to chemistry. The company has been

established in the Gaoyao district in China since the early 1980s with its subsidiary, Guangdong Prox-

Chem Specialty Chemicals.

The Class A workshop at the new site in Sihui, China. Photo courtesy

of PROTEX INTERNATIONAL.

In order to meet the speci�c needs of its customers in China and other Asian countries, the industrial

site has a development laboratory and an application center that bene�t from the company’s

technologies. The site is currently serving the paint and ink industries, as well as the textiles industry.

For the paint industry, the facility o�ers a complete range of additives for aqueous paints – without

VOCs – with applications for the metal, wood and residential industries. The company reports that

these products achieve the same performance as their solvent-based counterparts.

With its state-of-the-art equipment, Guangdong Prox-Chem Specialty Chemicals aims to meet the

increasing environmental demands of the Asian market, which include rigorous selection of renewable

raw materials, a desire to reduce water and energy consumption, and optimization of production

times and costs. For the group, which is already well established in Southeast Asia, where nearly 30%

of its business is carried out, this project aims to establish a new industrial base in China with the

latest equipment, guarantee of quality, and competitiveness, all while serving its customers in the Asia

region.

The new production site, with an

area of 20,000 m², o�ers a capacity

of 20,000 tons/year, and PROTEX

INTERNATIONAL has a land reserve

allowing for further expansion.

The construction and installation of

the equipment at the new facility,

which meets the highest Chinese

environmental standards, took

place in 36 months. The facility

includes a workshop where units

are able to use hazardous products;

a Class A storage facility and store

are also operational. Some of the

sta� at the Gaoyao site have

already relocated to the new plant.

Richard Baker Harrison Acquires Geniechem and Geniechem (Europe) Ltd.

MANCHESTER, UK – Richard Baker Harrison Ltd (RBH), a supplier of specialty functional materials,

additives and chemicals to the polymer and related industries, recently announced the acquisition of

privately owned Geniechem Ltd. and Geniechem (Europe) Ltd. The acquisition adds expertise in the

CASE and high-end composite sectors to RBH’s product portfolio.

Martin Kaufman, owner of Geniechem Ltd. and Geniechem

(Europe) Ltd., (left), and Martin Cicognani, Managing Director

of Richard Baker Harrison Ltd., (right). Photo courtesy of

Richard Baker Harrison Ltd.

Kaufman said, “We are very excited by RBH’s acquisition and the opportunity it creates to deliver on

our customers’ requirements. I am delighted to be part of a team whose entrepreneurial spirit and

ambitions for the future will enable us to work together in o�ering a wider portfolio of materials and

more e�cient supply chains.”

Martin Cicognani, Managing Director of RBH said, “This investment provides us with a wider scope for

future-focused development and a strong customer base for our products and services that will help

to inspire change across our specialist markets. We are excited to launch Geniechem as part of the

RBH Group and look forward to its immediate contributions to our success together.”

Geniechem will be an independent member

of RBH Group. It will retain the experience

of Martin Kaufman, owner of Geniechem

Ltd and Geniechem (Europe) Ltd., in a wider

capacity, underlining the commitment of

both organizations to create added value

for customers and stakeholders.

RBH has a long history of growth and

investment in people, products and

principals within the chemical distribution

sector. The decision to include Geniechem

into the family of RBH companies

represents an important strategic

investment for RBH as the company

continues to broaden its portfolio of

products and resources to further support

customers and principals.

Diamond Vogel Marks Groundbreaking of New Innovation Center

ORANGE CITY, IA – Diamond Vogel recently celebrated the groundbreaking of its Innovation Center

with a ceremony on Oct. 13, 2021. The $15 million facility is the latest phase of Diamond Vogel’s

Building on Success Initiative that started in 2018, which includes several improvements to its Orange

City, Iowa, campus.

Leading the groundbreaking were Diamond Vogel’s Chairman of the Board, Drew Vogel, and President

and CEO, Je� Powell. They were joined by Orange City Mayor Deb De Haan, Orange City Development

Corporation President Daryl Beltman, and members of the Diamond Vogel team.

“My family has been blessed with a great and long history of partnership with the Orange City

community. We love being a part of Orange City and the state of Iowa, and we are excited to continue

to invest in this community and provide opportunities for ongoing growth and success,” said Drew

Vogel, Chairman of the Board.

Je� Powell, President and CEO, said, “The Innovation Center ful�lls the need for additional e�ective and

e�cient space to continue to explore cutting-edge advancements in paint and coating technology for

our customers. In addition, the Innovation Center will provide the capacity to meet our current and

future strategic objectives.”

Construction of the new facility is now underway, with project completion anticipated by the end of

2022.

The Innovation Center will add 36,000

square feet of state-of-the-art laboratory

and o�ce space, allowing up to 60

research and development scientists to

collaborate on improvements and

advancements to Diamond Vogel’s

extensive line of paints and coatings.

Diamond Vogel partnered with the

architectural �rm CMBA Architects, based

in Sioux City, Iowa, to design the project,

and selected Hoogendoorn Construction,

from Canton, South Dakota, to manage

the project’s construction. Photo courtesy of Diamond Vogel.

PPG Powers Carrollton Manufacturing Plant with Renewable Energy

CARROLLTON, TX – PPG recently announced an agreement with Constellation, an energy and energy

solutions provider, in which PPG will power its Carrollton, Texas, paint manufacturing facility with

clean, renewable energy from the 200 MW Big Star Solar Project, currently under development in

Bastrop County, Texas.

Image courtesy of PPG.

PPG will procure approximately 4.6 million kilowatt hours of energy per year from Big Star, avoiding

more than 3,200 metric tons of carbon emissions annually, the equivalent of taking more than 700 cars

o� the road, according to U.S. EPA estimates.

“At PPG, one of our 2025 sustainability goals is to increase renewable energy to 25% of total electricity

usage, exclusive of greenhouse gas reductions,” said Diane Kappas, PPG Vice President, Global

Sustainability. “Our collaboration with Constellation will allow us to contribute to that goal, with the

intent to expand renewable energy at other PPG locations across the U.S.”

To simplify the purchase, PPG will use the Constellation O�site Renewables retail power product,

which increases businesses’ access to renewable energy projects by removing the hurdles associated

with traditional o�site power purchase agreements.

“We commend PPG on taking proactive measures to reduce its carbon footprint and make a positive

impact on the environment,” said Mark Huston, President of Constellation’s National Retail Business.

“We’re pleased to o�er this clean energy solution as a means to enable major commercial customers

like PPG to deliver on their sustainability goals.”

Through a 10-year agreement, PPG will

receive energy and project-speci�c

renewable energy certi�cates (RECs) from

Big Star as a part of its retail electricity

supply contract with Constellation. The deal

is made possible by a separate long-term

agreement between Constellation and

project developer RWE Renewables under

which Constellation will purchase a 140-

megawatt portion of the energy generated

by Big Star to supply several large

commercial customers. The solar project is

expected to achieve commercial operation

by the second quarter of 2022.
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NAMES IN THE NEWS

WeinmannJainColonCarey

RadTech recently announced the appointment of Cara Bommarito as the association’s new

Sustainability Manager. Bommarito will work with members to support their UV+EB e�orts.

Specialty chemicals supplier RBP Chemical Technology Inc. is adding to its leadership team with the

appointment of Dan Carey as Executive Vice President.

ASK Chemicals Group recently announced that Frank Coenen has decided to retire from his role as

CEO. Frank Goede, an experienced business leader who is currently the CEO of Tokai Cobex GmbH, will

be the new CEO. Goede will take over on Feb. 1, 2022.

Colourscapes has appointed Daniela Dita as Technical Sales Manager for Romania and the Balkan

countries.

Christoph Goppelsroeder, former President and CEO of DSM Nutritional Products, was unanimously

elected to Bühler Group’s Board of Directors.

Chroma�o Technologies recently appointed Gunjan Jain as incoming HR Manager Asia Paci�c, and

Tara Weinmann as a Territory Sales Manager. The company also promoted Ti�any Colon from

Product Management Coordinator to Commercial Manager, Americas.

Specialty chemicals distributor Biesterfeld Spezialchemie has appointed Sergej Lazovic Managing

Director of Biesterfeld Spezialchemie GmbH alongside Peter Wilkes.

Paul Sheppard of HMG Paints has been named the new President of The Oil & Colour Chemists’

Association (OCCA), a professional body that is internationally recognized as one of the leading

technical organizations for individuals from the coatings and allied sectors.

RPM International Inc. announced that as a result of the successful completion of its MAP to Growth

operating improvement program, it eliminated the Chief Restructuring O�cer position, which was held

by Michael H. Sullivan. The company has established a more permanent long-term manufacturing,

procurement, environmental, health and safety team to be led by Timothy R. Kinser, who has been

appointed Vice President, Operations. The company also announced that Frederick R. Nance, a

member of the company’s board, has been named to Savoy Magazine’s 2021 Most In�uential Black

Corporate Directors list.

PPG recently announced the appointment of Meri Vainikka as Vice President, Architectural Coatings

(AC), Europe, Middle East and Africa (EMEA), North and East. She will report to Tim Knavish, PPG

Executive Vice President.
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