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VIEWPOINT

Contact Kristin

By Kristin Johansson, Editor-in-Chief | PCI

“Now Is the Time to
Change Our Thinking”

Tom Rauls, an industry colleague that many of you may know, or may have heard speak at conferences

or have read his articles, reached out to me in mid February concerning a health condition that he

wanted our readers to be aware of. Rauls was recently diagnosed with Myelodysplastic Syndrome

(MDS), a group of disorders resulting in the disruption in the production of blood cells. Some types

occur in response to chemical exposure, particularly toluene, xylene or any solvents with Benzene

rings. According to the MDS in Focus website, this disease can hide from the immune system, which

can result in disease progression if it remains unchecked. The symptoms usually take years before

detection. Rauls stated that usually at the age of 60+ is when the bone marrow shuts down and can’t

produce normal blood cells. Anemia, fatigue and pale skin set in.  

Rauls stated, “I served most of my �rst 25 years in industrial coatings facilities. We �tted our plant

operators for particulate exposure, but lab workers were also exposed to plant vapors, as they

permeate through all the operation. In the lab, vapor exposure and clean up were never a priority in

the 1950s-1970s. We sometimes cleaned up with these solvents to get materials o� our skin. The

vapors numb the senses and penetrate the skin. Looking back, how foolish. I have recently asked

myself how many of my colleagues have died from this disease without knowing the actual cause. If

you are suddenly anemic or feeling fatigued, get tested.”

I am sad to report that when I sent a link of this Viewpoint article to

Tom for his approval I received a message back from his wife saying

that Tom lost his battle with MDS on March 2. There were only about

10 weeks between his diagnosis to his passing. I had no idea that he

was so ill at the time of our discussion.

Rauls was passionate about bio-based products well before his

diagnosis. We published an article he wrote in 2005 titled, Soy-Based

Wood Stain Takes Environmental Approach to Preserve Wood and

Concrete. And another in 2017 titled, Biobased Emulsion:

Sustainable, Renewable and Educational. Tom Rauls

During our last conversation he told me, “I have talked about bio-solvents for years. Now it is time to

change our thinking and eliminate petrochemicals for good. Green bio-solvents are the answer. We

just don’t consider them. There are false claims that these products are expensive and will not work.

People making these claims just don’t know how to utilize them. There are several manufacturers of

these solvents with multiple properties that mimic all the properties of petrochemicals, from Kb values

to VOC compliance.”

A January 2022 report from Reportlinker.com states that, “On account of the stringent regulatory

landscape, the adoption of green solvents and bio-based solvents, which integrate environmental

friendly attributes with low to zero toxicity, and biodegradable, recyclable and non-corrosive features,

is on the rise. Other factors steering growth in the usage of bio and green solvents include their

outstanding degradable properties, rising prices of crude oil, and e�orts to reduce reliance on

petrochemical solvents.”

It is good to see that green solvents are gaining momentum. Hopefully this technology will prevent

many others from su�ering from diseases like MDS and cancer. I would like to thank Tom Rauls for

bringing MDS to my attention, and for his years of work and research into bio-based products.

PCI sends our condolences and best wishes to his wife and family. I know that he will be missed by

many in the industry.
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INDUSTRY UPDATES

BCF Chief Executive O�cer Tom Bowtell commented, “With consumers becoming increasingly more

inclined to make more sustainably conscious purchases, BCF are recording increasing numbers of news

articles around the subject of ‘eco-paints,’ as well as reports from our members in the decorative

paints industry of emerging companies making unsubstantiated claims. Such claims, if unproven, can

be damaging to the decorative paint industry’s reputation, as well as misleading consumers.”

BCF’s green claims guide breaks down the de�nitions of some of the most commonly used phrases and

buzzwords when marketing decorative paints to consumers. The aim is to create a level playing �eld

within the industry, ensure businesses are complying with the law and that consumers are not being

misled.

The BCF explained that among terms used to describe a decorative coating, possibly the most used

consumer product claim is eco-friendly or green, which are often made as broad statements with no

scienti�c proof to back them up. As descriptors for paint products, BCF explained that these words,

often misappropriated from the food industry, are too vague to adequately describe paint. These

buzzwords may attract the attention of consumers but are meaningless and often signal little but

greenwash.

According to BCF, another key greenwashing issue the industry faces is zero VOCs. BCF takes the

position that the use of the terms zero-VOC and VOC-free are false claims and should not be used in

the paint industry. BCF members have now adopted the use of the statement “trace VOC” to improve

communication to consumers highlighting which products have the lowest levels of VOCs. As the

license holders of the industry-wide standard VOC Globe scheme, BCF is promoting the new “trace

VOC” term in the coming months as an alternative to zero VOCs.

To help businesses understand how to communicate their green credentials while reducing the risk of

misleading shoppers, the CMA has published the Green Claims Code. This focuses on six principles that

are based on existing consumer law and make clear that businesses “must not omit or hide important

information” and “must consider the full life cycle of the product.”

BCF’s new guide aligns with the CMA’s Green Claims Code and welcomes the increased initiative being

taken by UK regulators. More action will likely be brought against those not complying with the CMA’s

Green Claims Code, ASA’s Advertising Codes and applicable consumer protection legislation.

MANCHESTER, UK – The British Coatings Federation (BCF) has launched a new online guide, “Green

Claims Guide to Decorative Paints,” to tackle the rising number of green claims emerging in the

decorative paints industry. According to the UK Government’s website, green claims (sometimes called

“environmental claims” or “eco-friendly claims”) are “claims that show how a product, service, brand or

business provides a bene�t or is less harmful to the environment.”

In an ever more competitive marketplace, the makers of decorative paints often rely on unique selling

points to make their products stand out. Some companies, however, may be misleading consumers

with unsubstantiated green claims about their products. BCF reports that a recent international

analysis of websites conducted by the Competition and Markets Authority (CMA) found that 40% of

green claims made online could be misleading.

Some of the claims that businesses are using

to market decorative paint products to

consumers include: “non-toxic,” “natural,”

“vegan,” “child and pet safe,” “eco-friendly,” and

“organic.” The BCF, the UK’s trade association

representing decorative paint manufacturers,

is urging consumers to consult BCF’s guide

when faced with claims in order to validate

them.

BCF Addresses Greenwash Claims in
Decorative Coatings

Coatings Industry Mourns Passing of John Cox   

HOBART, IL – John N. Cox of Hobart, Illinois, passed away January 26, 2022. Cox was a veteran of the

coatings industry, with over 40 years of experience in all aspects of product development.

Cox began his career at Guardsman Chemical in Louisville,

Kentucky. In 1970, he attended the University of Louisville, while

he was also working, and received a Bachelor of Science degree in

chemistry in 1973, and later a Masters and Ph.D. in organic

chemistry. Cox worked for Pratt & Lambert, Southern Coatings,

and then Sherwin-Williams in Chicago when the company took

over Southern Coatings.

Cox’s experience in the coatings industry included working on

wood lacquers, stains and metal coatings with Guardsman,

Reliance and Mobil Chem. He developed plastic coatings for

television and laser-etch coatings for the automotive industry. At

Sherwin-Williams, Cox worked on plastic and metal coatings in

addition to waterborne and solvenborne coatings for the military

group. At Pratt & Lambert, his work involved solvent- and water-

based plastic coatings, CARC systems using zinc-rich primer 2K

epoxy, moisture cure products, 1k and solvent high-heat

products, and a new water-based 2K CARC system.

Photo courtesy of the Chicago

Society for Coatings Technology

Cox was an integral part of the Chicago Society for Coatings Technology (CSCT). He served as the

society’s President in 2005 and remained committed to the board, volunteering his time and industry

knowledge for many years. He was instrumental in promoting, conducting and expanding the annual

CTT/Symco symposium. He attended board meetings and technical dinners, sharing his insights during

those events. He was recognized as a 25-year member of CSCT in 2017.

Eastern Michigan University and GDB International Create Partnership

YPSILANTI, MI – The Polymers & Coatings Technology program in the GameAbove College of

Engineering and Technology at Eastern Michigan University (EMU) has entered a strategic partnership

with GDB International Inc., a multinational conglomerate and leader in the paint recycling industry

that specializes in producing a diverse range of recycled paints.

As part of this partnership, GDB International Inc. established the GDB International Expendable

Scholarship in Polymers and Coating, a $10K scholarship for polymers and coatings students. GDB has

also committed to accepting two polymers and coatings graduate students for a summer internship

starting this year. Additionally, joint research programs at the Coatings Research Institute are

underway.

“I am very excited about this

partnership as the GDB scholarship will

support students in their experimental

research that will develop advanced

solutions for sustainable recycling of a

wide variety of paints and coatings,”

said Vijay Mannari, Distinguished

Professor of polymers and coatings

technology, and Director for the

Coatings Research Institute at EMU,

who was instrumental in cementing

this partnership. “The summer

internship will provide a unique and

unparalleled learning experience to

our students in exploring emerging

paint recycling processes.”

Mannari said that his visit to GDB operations in the summer of 2021 was bene�cial in understanding

technical issues associated with the paint recycling industry. “EMU Coatings Research Institute is in an

excellent position to leverage its strength and develop solutions by joint research projects with GDB

under this partnership,” Mannari added.

GDB International’s mission is to reduce the carbon footprint of paints and coating products and

preserve land and water resources by developing responsible and sustainable recycling solutions. “We

strive to constantly innovate by investing in the paint recycling industry, tirelessly paving the way for a

leaner, cleaner and greener paint industry worldwide,” said Sanjeev Bagaria, CEO of GDB International

Inc. “Radical ideas have always been encouraged at GDB, giving the students a chance to put their

theories to practice. By bringing young, enthusiastic, and passionate talent on board, we are not only

fueling our innovation with newer, contemporary ideas but are giving the youth a chance to invest in

and better their future.”

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

Proposed ASTM Standard Outlines Approach to Particle Size Distribution

Measurement

WEST CONSHOHOCKEN, PA – A proposed ASTM International standard (WK45240) will set out a

general approach to the particle size distribution measurement of powders, suspensions or slurries

using an appropriate wet or dry methodology by the laser di�raction technique. ASTM’s committee on

particle and spray characterization (E29) is developing the proposed standard. This e�ort directly

relates to the United Nations Sustainable Development Goal #9 on industry, innovation and

infrastructure.

“The proposed standard should allow anyone that

has a laser di�raction instrument for the

measurement of particle size distribution to develop

methods in a scienti�cally logical manner providing

repeatability, reproducibility and robustness,” said

ASTM International member Alan Rawle. “The main

users will be companies in the pharmaceutical,

construction materials, food and beverage, ceramics,

and mining industries, among others.”

Applications in which particle size distribution is used to control �nal performance, saving time, yield

and money, include the paint and coatings industry. In addition to industry, regulatory bodies and

laboratories that work with laser di�raction equipment will �nd the proposed standard useful.

Tnemec Announces the Passing of Pete Cortelyou

KANSAS CITY, MO – Peter “Pete” Cortelyou, Chairman and former CEO and President of Tnemec Co.

Inc., passed away on February 11 at the age of 75.

Cortelyou o�cially joined the Tnemec team in 1975 as

Controller and O�ce Manager, but spent several summers

before that mixing and producing paint at the company’s

North Kansas City plant. In 1986, Cortelyou was elected

President and CEO, where he oversaw Tnemec’s biggest

periods of growth and some of its toughest challenges. He

resigned from his position in 1994, but rejoined the company

in 2003 and was shortly thereafter elected CEO. He served in

that role before retiring and transitioning to Chairman of the

Board in 2016, when current President, Albert “Chase” Bean IV,

was elected President of the company.

“Pete was a central �gure in our company, our family and the coatings community,” said Bean. “A

consummate gentleman, he provided professional leadership with kindness and wisdom when we

needed it the most.”

Cortelyou was also essential in helping the company celebrate its centennial milestone in 2021, as his

legacy spanned nearly half of Tnemec’s 100 years in the coatings industry, according to Bean. “We’re

deeply saddened by Pete’s passing,” added Bean. “But we’re glad he was able to be a part of the

company’s biggest milestone to date. We would not have gotten to where we are without Pete.”

Cortelyou served as a Director for the National Paint & Coatings Association (NPCA) and spent many

years assisting those in need with Habitat for Humanity® and through his local faith organization.

“Pete will be missed by all of us at Tnemec,” said Bean. “He made a positive impression on so many

people in the industry, and even more people outside of it. His contributions are far from gone, and

they will live on for long after his passing.”

Photo courtesy of Tnemec Co. Inc.
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American Coatings Show and Conference

Indianapolis, Indiana

american-coatings-show.com
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World Adhesive & Sealant Conference
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wac2022.org    
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MAY

17-18

Windy City Coatings Course

Itasca, Illinois

windycitycoatings.com

MAY

25-26

CPCA Annual Conference and AGM

Québec City, Québec

canpaint.com

MAY

26-28

PaintIndia

Mumbai, India

paintindia.in/home

JUNE

5-8

SSCT Annual Technical Meeting

Jacksonville, Florida

southerncoatings.org

JUNE

7-8

Sink or Swim Technical Symposium

Cleveland, Ohio

clevelandcoatingssociety.org

JUNE

13-17

Polymers and Coatings Summer Short Course
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8-9
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Lombard, Illinois

coatingsconference.com
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8-9

Powder Coating Summit
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powdersummit.com
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21-23
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Jakarta, Indonesia
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17-19
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DECEMBER
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Guangzhou, China
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TiO₂ INSIDER

By Gerald Colamarino, Director, TiPMC Solutions, Nashville, TN

TiO2 Producers: Dealing with

an Uncertain World

Video: Xiaoxing Zhao / Creatas

Video, via Getty Images

TiO2 buyers are dealing with a �urry of price increases through the �rst half of 2022. Most buyers are

concerned with availability of supply. How long will this tight supply/demand scenario last? TiPMC is

watching for leading indicators of the potential shift, primarily:

Chinese net exports

- Chinese demand

- Chinese available capacity

- Chinese product acceptance

- Available feedstock for the Chinese industry

Feedstock costs (chloride seeing increases more in 2022 as sulfate experienced through 2021)

Chinese export pricing is still not competitive with their MNP counterparts.

Continuous supply chain and logistics issues

China has been responsible for the price cycles of the past decade. Market share shifts outside of

China closely correlate to domestic demand and capacity utilization within the country. More

production –> stagnant demand –> increasing exports –> oversupply outside China –> inventory build

–> falling prices. Announcements of new capacity in China range in the 4-5 Mtpa range.

How should everyone view these announcements of increased capacity? Past results show only a

fraction of what will become reality in the foreseeable future. This is particularly true now, as less

than 20% of the announcements are sulfate capacity — the most common technology practiced within

China. Given TiO2 is about a 7 Mtpa sales growing near GDP, there is still potential for signi�cant

impact.

Current conditions are leaning toward more di�culties to justify expansion. Steadily increasing costs,

and feedstock availability are a major concern for Chinese producers. Chinese plants can expand, but

will feedstock be available, and at what price? Depletion of sulfate ilmenite reserves, combined with a

lack of new projects, present a major supply side concern. COVID-19 has slowed development of mining

projects that were already �nancially and operationally challenging.

FIGURE 1 ǀ Chinese TiO2 dynamics impacting the global industry.

Source: TiPMC Consulting

Developed and Developing Markets

Another issue facing Chinese producers is product acceptance outside of their core markets. TiPMC

has broken its view into developed and developing markets. In comparing 2021 and 2022, June through

November exports increased about 23.5 kt to Western Europe. Conversely, shipments to North

America dropped by 11 kt, netting an increase of 12.5 kt for the six-month period under review. Given

the decrease in Western Europe of total imports, the increase is worth noting. Keeping in mind that

Western European production decreased by 80 ktpa in 2021, the increase is more measured.

Latin America and Asia regions are where Chinese producers continue to hold the largest share.

During the period being reviewed, Chinese exports to these two regions in sum are nearly equivalent.

Exports increased about 15 kt to Asia, while decreasing 19 kt to LA. This is consistent with recent

economic activity as APEC has continued strong economic growth, while Brazil, LA’s largest consumer

of TiO2, has slipped into recession.

FIGURE 2 ǀ 2019-2021: Chinese exports into developed TiO2 markets.

Source: Global Trade Tracker

FIGURE 3 ǀ 2019-2021: Chinese exports into developing TiO2 markets.

Source: Global Trade Tracker

What Does it Mean for TiO2 Consumers?

The Chinese economy has slowed, and producers have resumed strong production rates since the

energy-related rate reductions of October. Chinese exports increased in 4Q21 by 15% over the

previous year. The ability to maintain this increased level of export is in doubt. The most recent

lockdowns from a COVID-19 spike in Shenzhen and continued port congestion is making exports

di�cult. Inventories in China are reported to be low, and costs are escalating. The Chinese central

government has announced policies to stabilize the economy, generally leading to increased

construction activity and increased TiO2 consumption.

Even without a sharp increase in domestic demand, will Chinese producers be able to increase

production with limited available feedstock and earnings? TiPMC believes new capacity will be more

measured than in the past. Given this and other contributing factors, TiPMC believes tight supply and

increasing prices will persist through 2022.

For more insights into the TiO2 and Mineral Sands markets, visit TiPMCconsulting.com, or see our ad in this

issue for more details. For more information about the impact price stabilization on the TiO2 industry, ask to see

our latest issues.
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Unsaturated Polyesters as New
Solvent-Free Adhesion Promoters
for High-Solids Coating Systems
By Ali Javadi, Senior Scientist; and Jim Reader, Senior Technical Manager;

Specialty Additives Division, Evonik Corporation, Trexlertown, PA

Polymeric coatings have been extensively used in industrial �elds because of their diverse and

excellent characteristics. Adhesive properties are probably the most important characteristics of

polymeric coatings. These properties are generally categorized into two con�gurations, namely

cohesion and adhesion. When two contacting surfaces are the same, the force required to separate

them is identi�ed as cohesion. On the contrary, if two contacting surfaces are di�erent, the separating

force is referred to as adhesion. When polymeric coatings are formulated, it is essential to provide for

acceptable adhesion features.

Adhesion, as a multi-disciplinary topic, is related to the interatomic and intermolecular interactions

present at the interface of two surfaces.1 In polymeric coatings, the adhesion deals with several

concepts such as thermodynamics, surface chemistry and physics, polymer chemistry and physics,

rheology, and mechanical properties. Understanding the mechanism of adhesion is di�cult because of

the complexity of the subject.2, 3 In literature, surface morphology, surface wetting, mechanical

interlocking, di�usion process, entanglement, acid-base interactions, electrostatic interactions and

chemical bonding are among some of the most important parameters studied regarding the

mechanisms of adhesion.4

The adhesion properties of polymeric coatings have been studied for decades, and substantial

progress has been attained in understanding adhesion mechanisms. In general, the adhesive

interactions between the contact surface of a coating and another identical or di�erent surface are

determined by the physical and chemical interactions of the macromolecular chains across the

interfaces. Di�erent parameters such as the contact time, detachment velocity, temperature and

molecular weight (Mw) of polymers have been found to play signi�cant roles in the adhesion

properties of organic coatings.

The separation of a coating from a substrate initiates from the occurrence of a microscale crack under

applied tensile stress. As the external stress increases, the crack propagates. Ultimately, the

development of the crack leads to adhesion failure. In a glassy coating, the crack propagation could be

associated with the development of crazing. In such systems, crazing refers to the creation of a

network structure with stretched coating strands under applied tensile stress. In an elastomeric

coating, it seems the adhesion energy between two surfaces depends on the velocity of crack

propagation. In these coatings, the adhesion can be improved by the chemical and physical

interactions associated with the interpenetration and entanglement of the polymer chains across the

contacting surfaces.5, 6

In glassy polymers, the entanglements of macromolecular chains can typically transfer the endured

stress. Theoretical simulations showed that when the degree of polymerization (DP) is less than twice

the average number of involved monomers in the entanglements (Ne), the macromolecular chains can

be easily pulled out instead of creating a craze. In these situations, the disentanglement does not

have a signi�cant contribution to fracture toughness. However, when DP/Ne is greater than 2, a stable

craze zone starts to form, indicating the contribution of polymer entanglements to adhesion energy.

Because of the macromolecular chain friction, it is also suggested that the dissipated work during the

surface fracture and crazing is mostly converted to heat.7

In viscous and viscoelastic polymers, several parameters can a�ect the polymer chain entanglements

across the contacting surfaces and consequently govern the adhesive properties between coatings

and substrates. These parameters include the bulk viscoelasticity representing chain mobility, the

areal density of polymer chain ends at the interface, and the chemical and physical interactions

between polymer chains.6, 8, 9 The mobility of macromolecular chains facilitates the deformation of

surfaces and interfaces, resulting in the coalescence of polymer �lms and the spreading of coatings on

the substrates.

In the coating industry, an adhesion promoter is generally used as an additive or a primer to improve

the adhesion of coatings to the substrate of interest. An adhesion promoter typically has an a�nity

for the applied coating and the substrate. This interfacial bridge ideally improves the joint strength

and prevents delamination of the coating from the substrate. Without an adhesion promoter, the

properties of the applied coatings may not be su�cient to meet the requirements desired for the end

products.10 Several theories have been suggested to describe the possible mechanisms by which

adhesion promoters can improve adhesions. To date, di�erent adhesion promoters based on

organosilanes, organotitanates, zircoaluminates, chlorinated polyole�ns, non-chlorinated modi�ed

polyole�ns, acrylates, aryl/alkyl phosphate esters, ureido-containing monomers, etc. have been

reported.11-13 However, the literature is limited regarding the use of amorphous unsaturated

polyester (UP) resins as the adhesion promoters in the coatings industry.14

UPs are generally prepared by the condensation of diols with saturated and unsaturated dicarboxylic

acids or their corresponding anhydrides. The properties of UPs depend on the ratio and type of the

starting raw materials. The polymerizable double bonds used are typically α,β-unsaturated acids,

such as fumaric acid, maleic acid and maleic anhydride. The UPs containing the higher contents of the

double bonds are more chemically reactive. These UPs polymerize rapidly with intense heat

development to give highly crosslinked and comparatively brittle products. To address this issue, the

reactive double bonds are diluted by the condensation of saturated aliphatic or aromatic dicarboxylic

acids. The prepared UP types di�er not only in the components used but also in other parameters

including the DP, the ratio of saturated to unsaturated acids, the acid and/or hydroxyl values, and the

crosslinking density.

Polyester-based adhesion promoters (PEAPs) are a series of modi�ed UP resins that can partially

replace the main binders in coatings formulations to improve their adhesion to di�cult substrates. As

shown in Figure 1, these UP resins have multiple functional groups that can interact with di�erent

substrates, while their main polymeric chains are compatible with the main binders of di�erent

coatings to ensure good performance in a wide range of applications. PEAPs can also improve the

corrosion resistance of the coatings by slowing or preventing the adhesion failures that lead to �lm

delamination as corrosion develops.

FIGURE 1 ǀ Schematic representation of the possible adhesion mechanisms in the polyester-based adhesion

promoters (PEAPs).

Regardless of having good adhesion-promoting characteristics, the polyester-based adhesion

promoters relatively have high viscosities. Therefore, these products require dilutions with

appropriate solvents to achieve workable viscosities. However, increasingly the stringent

environmental regulations limit the amount of volatile organic compounds (VOCs), such as common

solvents that can be used in the coatings industry. These regulations limit a formulator’s freedom to

use the polyester-based adhesion promoters, as the low viscosities and low solvent contents are

mutually exclusive in these systems. To address this issue, Evonik has developed two solvent-free

liquid polyester-based adhesion promoters, PEAP 1600 and PEAP 1611, for improving the cohesion and

adhesion properties of di�erent coatings. These adhesion promoters provide the coatings with

reduced VOC values, good �owabilities and excellent adhesion to di�erent substrates in solvent-free,

high solids and radiation-curable formulations. The chemical and physical properties of PEAP 1600 and

PEAP 1611 are shown in Table 1.

TABLE 1 ǀ The chemical and physical properties of PEAP 1600 and PEAP 1611.

Get the data • Created with Datawrapper

Property Unit PEAP 1600 PEAP 1611

Active matter (%) 100 100

Viscosity (mPa*s) ~ 1,200 ~ 15,000

Acid value (mg KOH/g) ~ 20 ~ 20

Hydroxyl value (mg KOH/g) ~ 105 ~ 60

Tg (°C) ~ -60 ~ -40

Appearance Visual Clear Clear

In this study, the performance of these adhesion promoters, PEAP 1600 and PEAP 1611, was

investigated in four di�erent high solids systems, including a 1K alkyd metal topcoat, a 1K melamine-

cured polyester stoving enamel, a 2K white polyurethane (PU) topcoat, and a 2K epoxy primer. The

properties of these coatings, such as the rheological behavior, gloss, color, adhesion, impact �exibility

and corrosion resistance, were investigated in detail.

Experimental

All chemicals and reagents were used as received without further puri�cation. The rheological

properties of the prepared samples were measured using an Anton Paar MCR rheometer. The

prepared samples were applied by drawdown to have a dry �lm thickness (DFT) of ~75 µm (~3 mils).

Since most properties of coatings are thickness-dependent, it was important to determine the

optimum thickness for each application. The methods developed by the American Society for Testing

and Materials (ASTM) were used to evaluate the coatings. Following the procedure given in ASTM

D3359, the cross-hatch tape test was used to examine the adhesion strength of the coatings to the

substrates. The adhesion tests and evaluations were performed after the coatings were cured for

seven days. The impact �exibility of the prepared coatings was also evaluated after the curing for

seven days, using an Impact Flexibility Tester according to ASTM D2794. The coatings were placed in a

salt spray chamber (ASTM B117) for 96 hrs to evaluate their corrosion resistance according to ASTM

D1654. The gloss values were measured at 20° according to ASTM D523 by a conventional portable

gloss meter BYK micro-TRI-gloss. BYK-mac i Multiangle Spectrophotometer was used to measure the

Delta E values of the coatings according to ASTM D2244.

Results and Discussion

Obtaining a suitable application viscosity while simultaneously meeting limitations regarding VOC

content is a continuous challenge when developing environmentally friendly high solid coatings. In this

study, the adhesion promoters PEAP 1600 and PEAP 1611 reduced the viscosity of liquid samples

without any adverse e�ects on their leveling, sagging control and application properties. This e�ect

was more visibly evident as the solids content of the formulation increased. Figure 2 shows how the

new adhesion promoters lower the viscosity values of a 2K polyurethane topcoat with 5% replacement

of main binder. Similar trends were seen in the other formulations, such as 1K alkyd metal topcoat, 1K

melamine-cured polyester stoving enamel and 2K epoxy primer.

FIGURE 2 ǀ Shear viscosity of the prepared 2K polyurethane topcoat samples with 5% replacement of the

main binder with PEAP 1600 and PEAP 1611. The prepared samples have the solids content of 75.0%, 76.8%

and 78.8%.

The durability of the prepared coatings was tested by cross-hatch tape adhesion test (ASTM D3359).

This test is generally used to examine the adhesion strength of the coatings to the substrates. The

cross-hatch tape adhesion test results in 1K alkyd metal topcoat formulation are shown in Table 2. As

shown, signi�cant improvements in adhesions on di�erent substrates were achieved by replacing 3, 5

or 10 wt.% of the main binder with the PEAP 1600 and PEAP 1611. Similar results were also seen in the

other formulations, such as 1K melamine-cured polyester stoving enamel, 2K white PU topcoat and 2K

epoxy primer.

TABLE 2 ǀ The cross-hatch tape adhesion test results in a 1K alkyd metal topcoat formulation.

Get the data • Created with Datawrapper

Substrate Without PEAP 1600 PEAP 1611

ABSᵃ 0B 5B 3%ᵈ 5B 3

PAᵇ 0B 4B 10% 4B 10

AlMn1Cuᶜ 1B 1B 5% 3B 5

Steel 3B 4B 5% 4B 5

Aluminum 1B 2B 5% 2B 5

ᵃ Acrylonitrile Butadiene Styrene

ᵇ Polyamide

ᶜ A medium strength corrosion-resistant alloy

ᵈ The replaced amount (wt.%) of the main binder by the adhesion promoters

ASTM D2794 is a useful test in predicting a coating's resistance to an external impact. It provides a

method for rapid deformation of a coating as well as subsequent evaluation of deformation e�ects.

After the application and curing of the coatings, a standard weight is dropped a distance to strike an

indenter that deforms the cured coating and its substrate. The point at which the failure occurs can

be determined by gradually increasing the distance the weight drops, usually 2.5 cm (1.0 inch) at a

time. In general, coatings fail by cracking, which is made more visible using a magni�er or a tape-pull

test to evaluate the amount of coating removed. Once a visible crack has been identi�ed, the test is

usually repeated �ve times at that level, along with �ve times below and above that level. It is

important to conduct these con�rmation tests in a random order. Table 3 shows the impact �exibility

results of the prepared 2K white PU coatings, using a 1.0 Kg standard weight dropping from the

certain distances of 0.2 and 0.5 m. As shown, the 2K PU coatings containing PEAP 1600 and PEAP 1611

showed better deformability and impact resistance compared to those without these adhesion

promoters. Such an improved elasticity was also noticed in the other formulations such as 1K alkyd

metal topcoat, 1K melamine-cured polyester stoving enamel and 2K epoxy primer.

TABLE 3 ǀ The impact test results in a 2K white PU coating formulation. 

Get the data • Created with Datawrapper

Coating 0.2 mᵃ 0.5 mᵇ

2K PU Coating Failed Failed

2K PU Coating + 5 wt.% PEAP 1600 Passed Failed

2K PU Coating + 10 wt.% PEAP 1600 Passed Passed

2K PU Coating + 5 wt.% PEAP 1611 Passed Passed

2K PU Coating + 10 wt.% PEAP 1611 Passed Passed

ᵃ 0.2 m distance at which the 1.0 Kg standard weight drops

ᵇ 0.5 m distance at which the 1.0 Kg standard weight drops

The salt spray test is a standardized accelerated corrosion test used to evaluate the corrosion

resistance of coatings. In this method, the substrate to be tested is usually metallic and �nished with

a coating that is intended to provide some degree of corrosion protection to the underlying substrate.

After a pre-determined period, the appearance of the corrosion products, such as iron oxide or other

metal oxides, is evaluated. The salt spray test duration depends on the corrosion resistance of the

coatings. In general, more corrosion-resistant coatings need longer periods of testing before the

appearance of corrosion. In this study, the prepared coatings were placed in a salt spray chamber for

96 hrs to evaluate their corrosion resistance per ASTM D1654. The tested coatings were a 2K PU

topcoat (blank), a 2K PU topcoat containing 5 wt.% of PEAP 1600, and a 2K PU topcoat containing 5

wt.% of PEAP 1611. As shown in Figure 3, in comparison with the blank, both the PEAP 1600 and PEAP

1611 minimized the corrosion by showing 38% and 25% less delamination areas, respectively. In the

same way, these adhesion promoters could delay the steel panel corrosion in the other formulations.

FIGURE 3 ǀ Delamination area (mm2) of the prepared coatings on steel substrates subjected to the salt spray

test for 96 hrs. Compared to that of blank (2K PU topcoat formulation), the use of adhesion promoters PEAP

1600 and 1611 minimized the corrosion by 38% and 25% less delamination areas, respectively.

UV light is generally responsible for most of the photodegradation of coating materials exposed

outdoors. The �uorescent lamps of UV testers simulate the critical UV lights and realistically

reproduce the physical damage caused by sunlight. Some of the most important damage includes loss

of gloss, color change, hazing, cracking, chalking, crazing, blistering and strength loss. In this study,

special �uorescent UV lamps in the UVA portions of the spectrum were used to evaluate the prepared

coatings. The 20° gloss values of the coatings were measured at 250, 500, 750 and 1,000 hrs of the

exposure time. Figure 4 shows the results in a 2K PU topcoat formulation without stabilizer (a) and

with Tinuvin® 1130 stabilizer (b). As shown, adding the adhesion promoters PEAP 1600 and PEAP 1611

did not have signi�cant e�ect on the light stability of the coatings.

FIGURE 4 ǀ 20° gloss values of the prepared coatings without stabilizer (a) and with Tinuvin 1130 stabilizer (b)

after being exposed to the UVA light for 250, 500, 750, and 1,000 hrs. PEAP 1600 and PEAP 1611 did not

have signi�cant e�ect on the light stability of the tested coatings.

Conclusions

Adhesion promoters PEAP 1600 and PEAP 1611 are based on modi�ed unsaturated polyester resins.

The performance of these adhesion promoters was studied in di�erent high solids systems, including

a 1K alkyd metal topcoat, a 1K melamine-cured polyester stoving enamel, a 2K white polyurethane

(PU) topcoat and a 2K epoxy primer. In these coatings, the main binders were partially replaced with

PEAP 1600 or PEAP 1611. These adhesion promoters reduced the viscosity of liquid samples without

adverse e�ects on their rheological properties. Signi�cant improvements in adhesion on di�erent

substrates were achieved by partial replacing of the main binders with these adhesion promoters.

Also, the prepared coatings containing PEAP 1600 or PEAP 1611 showed light stability, and better

impact and corrosion resistance compared to those without these adhesion promoters.
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By Mark Ryan, Marketing Manager, The Shepherd Color Co., Cincinnati, OH

The pigments used to color powder coatings have a large impact on their color development,

appearance and durability. The standard for high-performance pigments are the inorganic pigments

known as Complex Inorganic Color Pigments (CICPs). They provide durable color that can stand up to

the most challenging and aggressive processing and applications. They also have excellent dispersion

properties so that color formulas are predictable and stable during production. Recent advances have

found that besides color, CICPs have properties that give them the ability to address regulatory

requirements that give not only color, but functional properties. Lastly, CICPs are highly durable and

provide lasting color options for powder coatings formulated with long-lasting resins.

Background

CICPs are a specialized sub-section of inorganic pigments. They are often made from a blend of simple

oxides that are then calcined in a kiln from about 600 °C and higher. At these elevated temperatures

the metal ions transfer back and forth so that they are no longer simple oxides, but a matrix of

multiple metals and oxygen. Perhaps the best known is cobalt aluminate blue (PBl28) used in artist

materials. In this new chemical form they have new properties and are stable up to their �ring

temperature.

CICPs, due to their high index of refraction, are inherently good at scattering light. Particle size control

and optimization allow for high opacity and gloss. CICPs are inert because of their inherent inorganic

nature and high processing temperatures, and are stable in a wide range of acids and bases, and are

resistant to solubilization and migration in solvents and resin systems. This inherent stability means

that the CICPs gain widespread regulatory approval — especially when the inherent insolubility of the

pigments means that they are able to pass leaching and extractable testing.

This inert nature also makes the CICPs the standard pigments for high-durability, long-term building

products, especially coatings based in high-performance resins like �uoropolymers. While simple

oxides are also stable, the CICPs have greater color range and chromaticity. CICP pigments come in a

wide spectrum of colors, with the notable exception of a true red. They generally lack the ultimate

chromaticity or tinting strength of organic pigments, but due to higher scattering they are more

opaque.

Properties Beyond Visual Color

The color of a pigment is the prime attribute by which we judge its utility. CICPs, by their inherent

nature and properties, can exhibit bene�cial properties beyond selectively absorbing and scattering

visible wavelengths of light to give the impression of color. Two of these functional bene�ts are the

inclusion of CICPs into a number of food contact application lists around the world and the near IR

re�ectivity of visually absorbing pigments for ‘cool’ applications.

FDA Food Contact-Compliant and Approved CICP Pigments

CICPs are excellent pigments for FDA food contact applications because of their high heat, acid and

base stability, along with their low migration and solubility. CICPs make excellent colorants for powder

coated cookware due to their regulatory approvals and inherent stability.

Advances and Specialization in IR Re�ective Black CICPs

Infrared (IR) re�ective pigments have been used for decades in various applications. The use of IR

re�ective CICPs has matured into a wide range of pigments for specialized applications not only in

building products like window pro�les but also in a myriad of other applications where solar-induced

heating of materials can cause issues.

The workhorse IR Black pigment is the CI Pigment Brown 29 (PBr29) class of pigment. While our eyes

are only sensitive to wavelengths of light from about 400-700 nm, the sun’s spectrum extends beyond

this narrow range. Roughly half of the sun’s energy is in the visible (400-700 nm) while the other half is

in the near-infrared (700-2,500 nm), with a few percent in the highly damaging 295-400 nm UV range. A

black pigment has to absorb in the visible range for color, and most, like carbon black, continue this

absorption into the near-infrared. PBr29-based IR black pigments absorb in the visible so that they are

dark in color, but near the 700 nm boundary between the visible and IR they start to re�ect. When we

look at the total solar range of 295-2,500 nm, a standard black will only re�ect about 5% of the sun’s

total energy, while an IR black will re�ect 25% to 30%. The standard black has a Total Solar Re�ectance

(TSR) of 5% (or 0.05), while the IR Black pigments have around a TSR of 28% (or 0.28). This TSR can be

read by a spectrophotometer (ASTM E 903) or specialized equipment (ASTM C1549).

The IR Re�ective blacks continue to be one of the ‘hottest’ topics in pigments. The CICP IR Black

pigments are the workhorses that provide high IR re�ectance, durability, economical use and a broad

range of properties that can be tailored to speci�c applications, especially building products like

window and door extrusions.

Controllable Color

CICPs also have inherent coloring properties advantageous for powder coatings. The control of color in

powder coatings depends on the predictable dispersion of the colored pigments. CICPs have

predictable dispersion properties that produce color that is controllable and stable. CICPs give

controllable color because the relatively higher use rates as compared to organic pigments allow more

advantageous mixing ratios.

The color strength and dosing for correct color is most apparent when trying to tint and tone near-

white colors. Most powder coatings made with straight TiO2 will have a yellow cast to them due to the

yellowness inherent in the resin. Toning the whites to appear ‘whiter’ is often done with small

amounts of violet. The addition of violet doesn’t actually make the white brighter, but it reduces the

positive b* value to a more neutral/blue-shade value.

Two ways were examined to a�ect this color change in a TGIC-free polyester coating. The �rst used

organic Carbazole violet CI Pigment Violet 23 (PV23) and the other the inorganic CI Pigment Violet 16

Manganese phosphate (PV16). The formulas used are seen in Table 1. The organic pigment is much

stronger than the inorganic pigment. So much so that a pre-blend of the PV23 and TiO2 had to be

made at a ratio of 59:1 (TiO2 to PV23), and then that used as a colorant.

TABLE 1 ǀ Toning of TGIC-free whites with violet.

The color results from these formulas can be seen in Table 2. The material was run through the

extruder and then run again so that three extrusions of each material were made to see how

processing a�ected color (Figure 1). Instead of the �rst extrusion being used as a standard, a formula

with no violet and only TiO2 was used as the standard. The deltas to this straight white are in Table 4,

which can be viewed a bit farther down in this article.

TABLE 2 ǀ Color results for toning of whites.

FIGURE 1 ǀ Explanation of testing procedure.

The results show that very little violet is needed to improve the appearance of the standard white,

which has a notable yellow cast with a b* value of 2.0. Initial violet levels used were too high and were

cut in half to get closer to the neutral values of 0,0 (a*,b*). The inorganic PV16 needed to use 1/200

(0.5%) based on TiO2, while the stronger organic PV23 needed to be used at a level of 1/12,500 (c.

0.017%). This very low use rate necessitated the use of a pre-blend.

The color shift from the multiple extrusions is interesting because the color shift is similar for both

violets. This implies that the resin is adding more color to the system with each extrusion pass, and

the violets are being ‘dragged’ more yellow (Figure 2). While the a* and b* values are more neutral, the

L* value is dropping. Anytime an absorbing pigment like a violet is added to a broadly scattering

pigment like white, the re�ectance goes lower, here in the wavelengths associated with yellow because

of the absorbing pigments violet tone.

FIGURE 2 ǀ Toning whites with violet.

The key is that the inorganic PV16 manganese phosphate doesn’t require the additional step of

making a pre-blend mix. Dosing such a small amount of organic PV23 (0.03 on a straight pigment basis)

into that quantity of white would be problematic.

Durable Color

Powder coatings are an environmentally friendly way to protect substrates for a number of uses. One

of the most demanding applications is for building materials in aggressive environments where heat,

ultraviolet (UV) light, moisture, oxidation agents and chemicals, along with simple physical abuse, are

present. For these applications, the highest-performance components have to be used if speci�cations

such as those prescribed by American Architectural Manufacturers Association (AAMA) 2605 are to be

met. Part of the equation is the resin used while the other is the colorant.

Fluoropolymer resins were developed in the 1960s and typi�ed by the polyvinylidene di�uoride (PVDF)

chemistries for coatings applications. During initial testing, the white coating formulations performed

well. An issue arose when colors other than white were formulated and tested in high-UV climates like

South Florida. When tints were made using TiO2 with organic pigments, the tints would lose color

within a few years of weathering (Figure 3).

FIGURE 3 ǀ Titanium dioxide tinted with organic pigments in PVDF/acrylic in South Florida exposure. (Photos

courtesy of Arkema).

The developers of the PVDF coatings turned to the CICPs because of their inherent properties and use

at that time in high-temperature porcelain enamels. Some of the original panels from that study can

be seen in Figure 4. The top area marked by the highest red marker is the unexposed portion, the next

area is an unwashed portion and the bottom represents a washed area.

FIGURE 4 ǀ Photos of CICP pigmented PVDF/acrylic in South Florida (31 years exposure). (Photos courtesy of

Arkema)

CICPs became the standard colorants used in high-durability coatings applications for liquid and

powder coatings for building products. They are especially useful in powder coatings based on

�uoroethylene vinyl ether (FEVE) resin chemistry due to their inherent weathering properties,

excellent opacity and low oil absorption values, so they provide opaque and high-gloss coatings. The

FEVE-based powder coatings give inherent processing advantages in that they can be extruded and

processed into powder coatings without the need for specialized equipment.

To demonstrate the performance capabilities of FEVE resins with CICP colorants, a number of panels

were coated with an FEVE, crosslinked with a blocked-polyisocyanate, processing additives and

pigmentation for masstone colors1 and tints with white. The panels were electrostatically sprayed to

thickness around 50 microns (2 mils). The panels were then exposed to a range of accelerated and

real-world exposures:

QUV-A (ASTM 154)

Concentrated Solar Exposure (Emmaqua)

South Florida Exposure

Initial results for color retention on masstone panels and tints with white (4 parts white:1 part color

pigment) display low DE values (Tables 3-5).

TABLE 3 ǀ QUV-A testing.

TABLE 4 ǀ South Florida weathering at 6, 12 and

24 months.

TABLE 5 ǀ South Florida weathering at 6 and 12

months.

A workhorse pigment in high-durability coatings is the Pigment Black 28 (PBk28) chemistry because of

its weathering properties, controllable color, neutral blue-shade color and tinting properties. Many

new formulations are based on IR re�ective pigments, of which the IR black (PBk29) is the most

impactful. By absorbing in the visible for dark color, but re�ecting away the sun’s invisible IR

wavelengths, building materials can remain cooler than if made with standard black pigmentation.

The cobalt-based blue and green pigments are used because the organic alternative phthalocyanine-

based chemistries have been shown to change color over time, especially in tints. The Pigment Green

50 chemistry is also based on a composition without chromium(III) for applications that are looking for

alternatives to Chromium Oxide (PG17).

While many powder coating chemists may be familiar with CI Pigment Brown 24 (PBr24) titanate yellow

because of its heat stability for standard powder coatings, the pigment chemistry is also very useful in

high-durability coatings because of its red-shade yellow tone and excellent weathering properties.

Newer pigment chemistries to powder coatings are the NTP Yellow2 (PY227) and RTZ Orange (PY216).

These two pigments together expand the range of durable colors available past standard inorganic

pigments, into the range of organic pigments. Bright RAL colors such as RAL 1003 Safety Yellow can be

matched with all inorganic pigments.

High-performance complex inorganic color pigments make excellent colorants for high-durability resin

systems based in �uoropolymers. Continued studies in di�erent weathering protocols will look at

using accelerated weathering to better predict real-world performance.

Conclusion

CICPs have inherent inertness, color development properties and special attributes that make them

perfect to add to the ‘tool-box’ of powder coating chemists and formulators. They provide predictable

color and functional properties, and resist degradation when exposed to harsh environments. CICPs

are the coloring answer to the most demanding powder coating applications.

These experiments show the bene�ts to using high-performance CICPs due to their color dispersion

stability and controllability so that they provide powder coatings chemists and formulators a tool box

of ‘problem-solving’ pigments.
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Optimizing
Diaphragm
Performance
When Pumping Titanium Dioxide

By James Farley, Product Management Director for Wilden® Pump &

Engineering Company, Grand Terrace, CA

There is scarcely a painted surface in the world — be it house, portrait or child’s toy — that has not

been covered by a paint containing titanium dioxide, or TiO2, which is a �ne white powder that is

produced most often through the mining of the mineral ilmenite. The reason that TiO2 is used as a

white pigment in most of the world’s paints and coatings is simple: it possesses the highest refractive

index of any material in the world. In other words, because TiO2 does not absorb visible light, any paint

containing it has a high level of opacity, or hiding power, which is a needed characteristic for a high-

performing paint or coating.

Because of its indispensability as a paint and coating component, the global TiO2 market is a robust

one, which is buoyed by the fact that it is also commonly used in the production of plastics, paper,

pharmaceuticals, inks, food colorings and cosmetics, among many others. In fact, according to market-

research �rm Research and Markets and its “Global Titanium Dioxide (TiO2) Market 2019-2023” report,

the TiO2 market will experience a compound annual growth rate (CAGR) of 4% through the year 2023.

The size and importance of the global

TiO2 market make it imperative that

paint and coatings manufacturers

identify and deploy a pumping

technology that can reliably introduce

it to the production process and then

transfer the �nished paints and

coatings in the high volumes that are

required to meet the demands of strict

composition characteristics and

production schedules. This article will

illustrate how positive displacement

air-operated double-diaphragm (AODD)

pumps have risen to the forefront as a

�rst-choice technology for

TiO2 pumping, with a new generation

of diaphragm designs adding to their

ability to deliver optimized TiO2-

handling performance.

The Challenge

In paint and coatings plants, TiO2 is introduced to the production process as a high-viscosity slurry.

AODD pumps have become an obvious choice for TiO2 transfer because they can handle abrasive

liquids of higher viscosities that may also contain large solid particles. Their method of operation also

gives them the ability to self-prime, deadhead and run dry with low shear, which enables them to

quickly reach and maintain desired �ow rates throughout the entire duration of the product run while

also being able to reliably handle shear-sensitive materials.

While AODD pumps can capably handle the general challenges of transferring TiO2, there is one

speci�c challenge that must be overcome – though TiO2 appears to be a very �ne powder, it is very

abrasive in slurry form, which poses a threat to the longevity of the AODD pump’s diaphragms.

Speci�cally, the high level of abrasiveness of TiO2 slurry exacerbates a phenomenon known as “outer

piston abrasion,” which is a primary failure mode for AODD pumps. Outer piston abrasion happens

with all standard diaphragm designs that rely on an inner and outer piston to hold the diaphragm in

place. During its operation, the diaphragm �exes around the outer piston, causing normal wear of the

diaphragm at the point where they connect. Add a highly abrasive slurry like TiO2 and the connection

acts like sandpaper on the diaphragm, dramatically impacting its service life. This abrasion, if left

unchecked, will cause the diaphragms to fail prematurely. The result of diaphragm failure is increased

pump downtime, and higher maintenance, repair and replacement costs — and you can add cleanup

costs to the equation if a product leak occurs. In these days where reliable throughput and product

containment are at a premium as manufacturing facilities look to optimize their operating costs, any

interruption in the production schedule or costs associated with a product leak can be deleterious to

the manufacturer’s bottom line.

The Solution

In the realm of AODD pumps, Wilden® AODD pumps, the operating principle of which was invented by

Jim Wilden 65 years ago, has long set the standard in e�cient, e�ective and safe TiO2 pumping. Today,

Wilden o�ers a full range of diaphragm pumps that are ideally equipped for use in paint and coatings

production. The Pro-Flo® SHIFT Series of bolted and clamped metal and plastic pumps are out�tted

with the revolutionary Pro-Flo SHIFT Air Distribution System (ADS) and operate with world-class

e�ciency in paint applications.

While Wilden AODD pumps have earned their stripes over the years as a go-to technology for

TiO2 pumping, it is a recent advancement in diaphragm technology that further di�erentiates the

pumps from the competition — the Chem-Fuse diaphragm.

The design of the Chem-Fuse diaphragm makes outer-piston abrasion

irrelevant. Speci�cally, ChemFuse diaphragms feature an innovative,

one-piece Integral Piston Diaphragm (IPD) design that encases the

outer piston within the diaphragm material itself. The elimination of

the outer piston means that failure-causing abrasion can no longer

occur. Moreover, it also eliminates a potential leak point around the

outer piston, further improving pump reliability. The result of this is

that Chem-Fuse diaphragms can deliver dramatic improvement in

service life when compared to traditional diaphragms that are used in

AODD pumps that handle TiO2. The extension of service life in typical

instances is usually two to three times that of old-school diaphragms,

though Chem-Fuse life spans that can be up to 10 times more than

normal have also been observed. Finally, the encapsulation of the outer

piston in the diaphragm material allows Chem-Fuse diaphragms to

handle higher inlet pressures than standard two-piece diaphragms.

This performance improvement makes the Chem-Fuse diaphragm

unparalleled for use in di�cult applications like TiO2 pumping.

Chem-Fuse diaphragms are constructed of Wil-Flex™, which makes them 50% less expensive than

laminated models. They can also be used in all Pro-Flo and ProFlo SHIFT Series 1" to 3" plastic and

metal pumps from Wilden, which allows them to �t into any application.

Conclusion

It’s inherently obvious that the highest-performing paint and coatings feature titanium dioxide in

their ingredient mix. It is also becoming increasingly obvious that Wilden Pro-Flo SHIFT AODD pumps

featuring Chem-Fuse IPDs are the best choice to optimize the handling and transfer of TiO2. Because

of its high, abrasive nature, TiO2 can put traditional two-piece diaphragms under extreme stress,

leading to costly leak points, failure and downtime. Chem-Fuse diaphragms solve this conundrum

through their integral-piston design, which entirely eliminates abrasion points, leading to a safer,

cleaner, more reliable and more e�cient pumping process. By extending diaphragm service life, Chem-

Fuse allows for unprecedented optimization of TiO2-based paint and coating production.

For more information, e-mail James.Farley@psgdover.com.

*All photos courtesy of Wilden Pump & Engineering Company.
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Five Key Insights to Help the
Coatings Industry Plan for the Future

By Chris Fitzgerald, Global Vice President of Coatings, Adhesives, Sealants,

Elastomers (CASE), Rubber and Plastic Additives; Univar Solutions

The coronavirus pandemic has been a complex, evolving experience that has created cascading e�ects

on business, from demand shocks and labor shortages to raw material constraints and in�ation. As the

crises continue to unfold, suppliers and customers are still vulnerable to disruptions at all business

levels, from tactical to operational to strategic.

Here are �ve insights on market drivers, pain points and opportunities moving ahead as businesses

adapt in an increasingly uncertain world.

1. First Things First

Top of mind for this industry has been, and will be for some time, the volatility in the supply and

pricing of a myriad of products. One key example is titanium dioxide (TiO2). Today’s market continues

to experience a spike in the price and limited availability of this essential ingredient, brought on by

logistical delays from China, which supplies more than 50% of the world’s demand for TiO2. At the

same time, the market has seen increased demand for architectural paints and so many other end

uses demanding brighter and whiter results. While the coatings market is the biggest user of titanium

dioxide for pigments, the plastics industry is also driving demand. Plastics manufacturers like the

mechanical strength and electrical properties of TiO2, and its ability to withstand harsh weather

conditions and provide ultraviolet protection.

Although versatile, bene�cial and crucial in many use cases, titanium dioxide poses many challenges

for the coatings market. When assessing the future of the product in formulations, producers should

know that alternative routes to achieving high-quality, bright white, opaque-based coatings exist.

These should be considered not only due to supply and price concerns with TiO2, but also from a

desire to remain �exible in formulations as regulatory changes could make TiO2 less desirable in some

markets.

2. Prepare a “Plan B”

Titanium dioxide wasn't the only raw material in short supply last year. For much of 2021, almost 85%

of all the specialty resins, rosins, monomers, silicones, surfactants, pigments and additives we sell

were on some sort of sales control or allocation at some point in the supply chain. Several factors were

at play, including production disruptions, surging demand and ongoing supply chain issues.

Raw material shortages have a domino e�ect. If suppliers don't know when ingredients will show up,

they can't tell distributors or customers when their production will run or when the next truck will

arrive at the dock. Consumers saw the impact �rsthand at their local home improvement stores and

dealt with depleted inventory in paint and many other categories.

How long the supply-and-demand imbalance will last is a matter of debate among policymakers and

economists. It's challenging to �gure out because the issue is magni�ed by logistical problems, such as

the lack of shipping containers, the backlog at ports, and the truck driver shortage impacting the

movement of materials into and out of ports and around the country.

As the world gets smaller, manufacturers must understand where their raw materials are made and

stored, and if those production facilities have been approved to make multiple formulas in case

another facility goes down. As such, we are beginning to see investment in new production facilities.

For example, Dow recently announced plans to build a methylene diphenyl diisocyanate (MDI) facility

in Freeport, Texas, that will expand production by 30% and add much-needed volume to the

marketplace in 2023.

Product shortages have driven many in the paint and coatings industry to seek functional o�sets and

drop-in replacements, or “Plan B’s,” as I like to call them. In many cases, this results in formulation

changes. Rarely do you see a specialty resin drop-in for another without some type of formulation

changes.

But changing chemistries is a formidable task when resources, and research and development are

stretched thin. More and more manufacturers are using independent labs to qualify or do the initial

testing of new formulations. If an independent lab can prove an alternative formulation works,

companies can save massive amounts of development time and move into production quicker. The key

is having a playbook of options and knowing when to run which play.

3. Sustainability Matters

Despite the upheaval brought on by the pandemic, the industry still faces unrelenting pressure from

two broad global trends: increasing regulation and the need to balance economic, environmental and

social interests. The COVID-19 crisis has strengthened the resolve of many governments to organize a

sustainable recovery from the pandemic.

Last year, for example, China expanded its air pollution curbs in Beijing and nearby provinces to more

cities, according to media reports. Some experts said the country ratcheted up its blue skies initiative

in the short term because it wanted to reduce smog for the Winter Olympics in February. But the

government is also serious about increasing energy e�ciency and becoming carbon neutral by 2060.

The environmental policies have forced some chemical manufacturing plants to shut down, which has

reduced the availability of key raw materials and specialty chemicals for the global market.

The industry is also bracing for tighter restrictions on air pollution in the United States, which could

lead to regulatory changes related to volatile organic compounds (VOCs). VOC regulations are a

complex, ever-changing landscape. In response, the coatings industry has had to reformulate or

formulate new products that sometimes sacri�ced performance. But today, customers expect coatings

that are high-performing AND environmentally friendly.

As we evolve to waterborne replacements, raw material manufacturers have taken to the challenge

and developed alternatives to several products typically found in solvent-based products. The low-VOC

components provide performance bene�ts, such as corrosion and heat resistance, improved adhesion

and scrub resistance. Suppliers are stepping up their innovation to help drive industry e�orts to

increase energy e�ciency and enhance longevity, saving money and reducing waste. Products that

o�er UV re�ectivity, allowing for cooler roofs and walls, or protecting coatings from UV damage, are

prime examples.

Sustainability isn't as simple as just supplying customers with the right chemistry and products. It's

also about reducing the carbon footprint of your supply chain, manufacturing operations and

distribution network. It looks at the societal impacts of companies and their products. It considers

pro�tability, or lack thereof. It's a holistic commitment to keep global communities healthy, fed, clean

and safe.

4. Keep an Eye Out for Opportunities

Sustainability goals are creating new business opportunities worldwide. In Italy, for example, the

government started providing generous �nancial incentives in 2020 to turn buildings green, from

insulation to solar panels to replacing boilers and window �ttings. The tax credits, known as a

“superbonus,” are intended to cover 110% of the costs of energy e�ciency and structural

improvements. Reuters reports that the incentives increased Italy's gross domestic product and

created 153,000 jobs last year. The program has been extended to 2022. How many companies were

able to take advantage of this opportunity and grow their business?  

The U.S. is counting on similar economic growth from the Infrastructure Investment and Jobs Act that

became law in November 2021. This is a once-in-a-generation investment in our infrastructure. In

addition to providing funds to rebuild roads and bridges, and upgrade airports and ports, the

legislation prioritizes climate resilience and weatherization to deal with more frequent and severe

droughts, �oods and wild�res. Lighter and stronger has been a technology push for the automotive

sector, but it also applies to construction projects. There are opportunities for a wide variety of

businesses in everything from concrete coatings, sealers and membranes, to roof coatings and

industrial bridge coatings. There is an additional need for modi�ers for cement, mortar, grout, stucco

and construction adhesives for these projects.

5. Be Prepared; Disruptions Will Happen Again

The pandemic has exposed several vulnerabilities in our global production and distribution networks.

And while this industry has made progress in our recovery e�orts, there's still a lot of fragility in our

supply chains. It may take another three to nine months, for instance, to clear the backlog at ports,

but I have yet to see a plan to increase the number of shipping containers in the U.S. That means

operational resilience should remain a top priority, especially as severe weather has increased in the

past decade. As we’ve all witnessed �rsthand, events are multi-dimensional, and we need to take a

holistic view of our analysis process as the events unfold. We will never have all the information

required to make a perfect decision.

Even as supplies are expected to improve toward the second half of 2022, according to many sources,

keeping adequate stock and having backup plans are some of the keys to protecting your business and

your customers from future supply challenges.

At the end of the day, remember that you are not alone. Everyone today is facing the same challenges.

It’s up to each of us to decide whether to be proactive and work on a new business plan with

alternative formulations, to look for new opportunities, and to try to improve supply-chain processes

with sustainability in mind — or hope things will improve and be reactive to the situation as it comes

up again.
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Paints & Coatings 2022
Understanding the Chemical Industry and Current

Challenges for Coatings and Adhesives, Part 2

By Michael Rezai, Senior Consultant, The ChemQuest Group, Cincinnati, OH

As discussed in Part 1 of this article, published in March 2022, chemical businesses have spent the last

two years "�ghting �res" as COVID-19 put the industry's resilience to the test — dealing with supply-

chain disruptions, greater feedstock volatility, shifting customer behavior and rising costs of doing

business. As of the writing of Part 2, another black swan event has added to global concerns — the

invasion by Russia into Ukraine.

2022 Outlook

Until now, in 2022, analysts anticipated a more "moderate" environment that would be bene�cial to

vast areas of the broader chemical market, with slight concerns regarding potential setbacks from the

Omicron variant or weather impacts. As of this writing, both of those concerns seem “under control”.

However new concerns may have a greater impact than anything experienced thus far in the decade.

While in�ation will certainly remain a story in 2022 (and likely into 2023), many expected it to be less

"shock driven" and thus more stable/controlled. Economists are still calling for relatively robust

growth, with global GDP expected to come in at 4.5% in 2022 and a still solid 4.0% in 2023 — down

from 5.8% in 2021 (Table 1), but uncertainty looms.

TABLE 1 ǀ GDP forecast.

Source: Federal Reserve • Get the data • Created with Datawrapper

2019 2020 2021 2022 2023

U.S. 2.2% −3.1% 5.6% 3.5% 2.5%

Euro Area 1.3% −6.5% 5.2% 4.0% 2.5%

UK 1.3% −9.7% 6.6% 4.0% 3.5%

China 6.1% 2.3% 8.0% 5.5% 5.0%

Japan 0.3% −4.5% 1.5% 2.5% 2.0%

Global 2.8% −3.1% 5.8% 4.5% 4.0%

Looking at a host of the more important end markets for the chemical space, we expect to see:

Global auto OEM up 9.0% in 2022 (with strength in the second half of 2022 as the global

semiconductor issues moderate) and pushing still higher in 2023.

Global semiconductor volumes up 16.5% in 2022 with a solid outlook for 2023.

Global aerospace builds up ~32% as they come o� their 2021 lows.

While the above depicts a stable atmosphere, there is uncertainty in the air especially related to:

At this moment, the end market demand environment remains strong with housing, autos,

semiconductors and aerospace expected to grow strongly.

Housing

In 2021, new home construction increased by 12%, while existing home sales increased by 8%, as

limited inventory and continued demand for housing drive solid strength — tempered modestly by

rising rates and limited labor availability for new home construction. Looking ahead to 2022 and 2023,

economists anticipate the picture improving in the short term, but fading as interest rates rise (Figure

1).

U.S. housing also pushing higher (new home builds are up 2.5%, existing homes are up 3.1% in

2022, albeit predicted slowing in 2023 on rising rates).

Interest rates rising — Fed signals it will likely hike interest rate to curtail in�ation. The hike

would be the �rst in over three years, and it would start o� a rush of three or more quarter-

point hikes this year aimed at taming rapidly rising consumer prices.

FIGURE 1 ǀ Housing starts forecast.

Source: FactSet, BMO

According to economists, existing home sales are predicted to climb 3.1% (to 6.32 million units) in

2022, while new home construction is expected to rise 2.5% (to 1.63 million units). While increased

housing demand may support stronger growth, ongoing labor shortages are projected to limit new

home construction, while rising prices and mortgage rates are expected to slow the pace of existing

home sales.

Looking to 2023, economists see a more modest ~2% outlook for new home builds, while existing home

sale growth is expected to drop to less than 1% as a series of expected rate increases in 2022/23 nick

turnover in the market (Figure 2).

FIGURE 2 ǀ Existing home sales.

Source: FactSet, BMO

Housing — Impact on Coatings

Coatings are heavily utilized in housing — better known in the industry as architectural paint. The

architectural paint and coatings market is generally divided into interior and exterior paints and

coatings (Figure 3).

FIGURE 3 ǀ Global architectural paint — ~$70 billion.

Architectural and decorative paints and coatings are generally considered to be those paints and

coatings intended for on-site application to residential, commercial or institutional buildings, by both

amateur DIYers and professional painters. These include both external and internal paints and

coatings.

A major portion of architectural paints and coatings is consumed by professional contractors, with the

rest consumed by DIYers. A professional contractor will use more economical interior paints and

coatings, and solventborne products for exterior applications. A DIYer will use more expensive interior

paints to avoid the labor of repainting, as well as easier-to-use water-based paints. Almost 50% of

architectural paints and coatings are sold through company stores, with the remaining sold through

mass merchandisers and independent dealers such as paint dealers, hardware stores, lumberyards

and decorating centers.

In general, these paints and coatings protect surfaces against a variety of external and environmental

factors such as sunshine, UV radiation, acid rain and corrosion, and are applied to a variety of surfaces

to improve appearance, corrosion resistance, adhesion and scratch resistance. Acrylic, epoxy resin and

polyurethane coatings are some of the most often utilized construction coatings today.

Architectural coating demand is driven by multiple indicators: private/public investment, short-term

interest rates, employment, homeownership, property maintenance and commercial building rates.

Housing — Impact on Adhesives and Sealants

One of the largest market areas for adhesives and sealants is in the building and construction

industry. Industry growth is directly in�uenced by trends in construction spending, as adhesives and

sealants �nd application throughout the entire industry.

There is a myriad of applications where these products are used. Major end uses for adhesives and

sealants include the construction, repair and remodeling of residential and nonresidential structures;

various nonbuilding projects (including highways and roads, bridges, tunnels and other civil

engineering works); and utility infrastructure (such as dams and reservoirs, and water, electrical and

gas distribution systems).

The sealants area of the industry, which accounts for a bigger part of demand in building applications

than adhesives, is primarily focused on the construction market. All major adhesive and sealant

product segments are represented in the construction market.

Improving construction sectors in the U.S. and Western Europe will further bene�t the market. Strong

advances in construction activity in the Asia/Paci�c region are expected to fuel rapid gains in demand,

driven by growing urban populations, rising household incomes and government infrastructure

spending.

Automotive Market

After beginning 2021 with high hopes for a rebound in auto production levels, the year turned into a

supply chain whack-a-mole game. The industry has been plagued with seemingly nonstop issues from

semi-conductor chip shortages compounded by the Renasas production plant �re, the Texas Freeze,

Malaysian lockdowns, and other factors. 2021 production ended �at (+1.2 %) year over year vs.

expectations at the beginning of the year up 13.7%.

There are signs that supply chain kinks are being ironed out, predicating a multi-year rebound in

vehicles, with 9% growth in 2022 and another 10% increase in 2023, before settling at 6.5% in 2024 (to

96.4 million units up from 89 million in 2019) (Figure 4).

FIGURE 4 ǀ Global auto forecast (millions and y/y change %).

Source: IHS, BMO

North America, Europe and China are the three key markets, as they are expected to account for ~70%

of global auto production (China ~30%, Europe ~22% and North America ~18%):

North America: Production volumes are expected up ~17% year over year in 2022 following the

disappointing ~0.6% decrease in 2021. Substantial increase to be driven mainly by the

normalization of the supply chain primarily in the second half of 2022.

Europe: Production is expected to be up ~18% year over year in 2022 following a ~5% decrease

in 2021. A snapback is expected to be driven by the strong auto demand in Western and

Eastern Europe assuming the economies reopen by mid-year 2022. Additionally, the region

should bene�t from strong export demand, which is expected up by double digits in 2022.

China: Production should rise to a modest ~2% following its �at production in 2021 (and only

4% decline in 2020). China has managed the chip shortage far better than most geographies,

as demonstrated by Chinese 2021 production levels only 4% below 2019 levels vs. 26% for

Europe and 21% in the U.S.

The chemical industry has signi�cant end-market exposure to the automotive industry, ranging from

decorative applications (coatings, laminates) to safety and environmental applications, as well as base

materials such as plastics, sealants and adhesives, which provide valuable light-weighted structural

components that are becoming increasingly important as the auto industry shifts toward ESG-friendly

solutions.

Auto — Impact on Coatings

Vehicle paints and coatings include �nishes for autos, vans, light trucks, sport utility vehicles, heavy-

duty trucks, buses, trailers, campers, recreational vehicles and their component parts (Figure 5). The

most important feature identi�ed by the vehicle-buying public is a glossy and durable �nish.

FIGURE 5 ǀ Global vehicle paints — ~$20 billion.

The painting of automobiles is arguably the most complex application in the �eld of industrial

coatings. High levels of corrosion and weathering resistance are required, but the visual appearance is

also critical. The following paints and coatings are common in automobiles: metal surface

pretreatment, primer surfacer, primer, base coat and clear coat (for metallic �nishes). Overall, the role

of paints and coatings goes far beyond their application on exterior body panels and vehicle �nish

improvements.

Automotive paints and coatings have shown very signi�cant growth, driven primarily by the increase in

car ownership in developing markets. The automotive paint and coating market is, to an extent, based

on the number of cars produced. Global car manufacturing continues to rise, with South America and

other Asian-Paci�c countries growing at a higher rate than Europe, North America and Japan, which

are more established markets.

Auto — Impact on Adhesives and Sealants

The use of adhesives for automotive applications is widespread, from something as small as a sensor

to something as large as a vehicle chassis. There are numerous applications for adhesives and sealants

in motor vehicles, including interior, exterior and under-the-hood uses. Automotive OEMs are

increasingly employing structural adhesives in place of, or in conjunction with, mechanical fasteners,

as they work to reduce vehicle weight, and lower material and assembly costs.

High-performance adhesives play vital roles in the quality of both interior and exterior transportation

components. Adhesive technologies provide strong bonding capability in joining similar and dissimilar

materials. Adhesives are used in lighting, headliners, instrument panels, seats, trim parts, carpet

attachment, door panels, glass bonding, and �ange and hem sealants. Applications of adhesives in

transportation o�er extremely diverse bonding challenges. The transport sector uses high-strength

adhesives in a wide range of applications, as bonding is a suitable method for the most common

materials in this sector.

Raw Materials and Commodities Outlook

Looking into 2022, analysts expect a reasonable amount of variance within the raw material chain.

Following a year in which "everything went up," 2022 was expected to be more nuanced. As of this

writing, most major petrochemicals are uncertain whether they will fully recover from the outage-

driven/supply-shock experienced in 2021.

Oil and Gas

Global oil demand has recovered to pre-COVID-19 levels of around 100 million barrels per day, with

strong demand in the United States and Asia. Notably, U.S. gasoline demand achieved record highs

this past summer while Asia demand resumed its two-decade-long growth streak. According to JP

Morgan, global commodity markets have surged to multi-year highs, with oil prices topping $130 per

barrel, while natural gas, aluminum and wheat have all hit fresh record highs since Russia’s invasion of

Ukraine and the subsequent sanctions that have been imposed on Russia as a result. An extended

period of geopolitical tension and elevated risk premiums across all underlying commodities is now

expected, with far-reaching implications across global commodity markets. The unfolding con�ict has

vast implications, and J.P. Morgan Research has revised commodity price forecasts up 10-20% across

the sector. Russia's impact on the global energy balance is meaningful.

In the case of natural gas, Russia is the second largest producer of natural gas globally, accounting for

16.6% of total global natural gas supply in 2020. Until now, about 70% of Russian exports were sent to

Europe by pipeline, and the region has relied heavily on Russian gas transiting through Ukraine.

Overall, if the market begins to price a probability that Russia may take retaliatory measures by

reducing its energy exports, a four-month disruption of 2.9 million barrels per day (mbd) of Russian

export volumes to Europe and the U.S. will likely see the Brent oil price averaging $115/bbl in 2Q22,

$105/bbl in 3Q22 and $95/bbl by 4Q22, according to JP Morgan.

Ole�ns and Polyole�ns

Ole�n and polyole�n pricing is estimated to fall in 2022 and 2023 after a record year in 2021. New

capacity, increased inventory levels, the lack of major weather events (Texas Freeze, Ida and Nicholas),

and freight bottlenecks that prevented global arbitrage opportunities from balancing parts of the

market starting to alleviate in late 2022 and 2023 would all contribute to this. All of this will

counteract what should be reasonably strong demand because of the macroeconomic rebound.

Global Logistical Issues Are Likely to Remain High for the Rest of

2022; Perhaps Even Longer

The persistence and worsening of global logistics di�culties, which were compounded by increasing

shipping prices and longer delivery times, was one of the signi�cant themes for 2021.

Industry experts claim the current issues (ocean freight, container availability, low inventories) will

continue throughout the �rst half of 2022, with little relief expected until late in the year. Newly

added woes include the e�ect of the Russia-Ukraine con�ict, with sanctions causing delays and

putting a pressure on global supply systems, according to Maersk. The current environment is

expected to limit major amounts of commodities entering North America from Asia, suppliers/traders

will be unable to take advantage of the large regional arbitrage, and the U.S. market will remain more

"local" for longer.

The global container crisis has also disrupted chemicals supply — “the public and media can’t grasp

the complexity of the logistics situation, especially as it relates to politics, personnel and internal

logistics,” according to a former high ranking public Ports o�cial. Normal �ows of products have been

delayed or cancelled due to a lack of available capacity, and prices have spiked to unsustainable levels

(Figure 6).

FIGURE 6 ǀ Global shipping statistics.

Con�ict in Ukraine

Following Russia's recent invasion of Ukraine, governments quickly imposed economic sanctions on

Russia. Moreover, a rising number of chemical companies are vehemently denouncing the country's

conduct and thus breaking connections with it.

As of this writing, this con�ict’s impact on chemical markets includes, but is not limited to:

LyondellBasell to suspend, exit all business with Russian state-owned companies;

Dow halts Russia investments, limits supplies to essential goods;

Novozymes to stop shipment of products to Ukraine, Russia, Belarus;

Clariant has halted all operations in Russia;

The Russian invasion of Ukraine has shut down an ammonia pipeline and halted Black Sea

exports, causing ammonia prices to rise.

As a result of the con�ict, Russia's oil and gas supplies are in jeopardy: escalation might limit or halt

supply to Europe as a result of retaliatory measures.

Overall, we can expect the invasion of Ukraine by Russia to raise the cost of producing petrochemicals,

especially if Russian oil and gas exports are curtailed as part of international sanctions.

Nord Stream 2: How Does the Pipeline Fit into Ukraine-Russia Crisis?

Europe's most divisive energy project, Nord Stream 2 (worth $11 billion) was �nished in September of

2021 but has stood idle pending certi�cation by Germany and the European Union. Energy is a major

political issue in central and eastern Europe, where gas supplies from Russia play an essential role in

power generation and home heating. Natural gas prices have set new records this winter in Europe,

and the con�ict in Ukraine is bringing more pain to consumers.

The pipeline was designed to relieve pressure on those consumers who are su�ering record energy

prices as part of a wider post-pandemic cost-of-living crisis, as well as to governments that have

already spent billions to attempt to mitigate the impact on consumers.

The Russian state-owned gas giant Gazprom owns the entire pipeline but paid half the costs, with the

rest shared by Shell, Austria’s OMV, France’s Engie and Germany’s Uniper and Wintershall DEA (BASF

owns roughly 67% of that company).

Critics however say Nord Stream 2 pipeline is more of a tool of Russian foreign policy — and there has

been strong opposition from the U.S., Ukraine and Poland. The U.S. is concerned that the pipeline will

make Europe far more reliant on Russian energy, giving Russian President Vladimir Putin tremendous

clout over Berlin and the EU. UK Defense Secretary Ben Wallace has called the pipeline a "piece of

leverage" the West can use against Moscow.

Based on the threat of Russia’s invasion, the Federal Network Agency — which regulates Germany's

electricity, gas, telecommunications, post and railway sectors — had suspended the certi�cation

process in November, saying Nord Stream 2 must register as a legal entity in Germany. Germany

imports half of its gas from Russia and has stated that Nord Stream 2 is essentially a commercial

project aimed at diversifying Europe’s energy supply (Figure 7).

Following the invasion, “I think Nord Stream 2 is now dead,” Undersecretary of State for Political A�airs

Victoria Nuland told U.S. lawmakers about the Kremlin's prize geopolitical energy project that became

a victim of Western sanctions.

FIGURE 7 ǀ Nord Stream pipelines from Russia.

Conclusion

While there will obviously be more bumps in the road (rising rates, currency headwinds, freight issues

and continued in�ationary concerns), the environment for both coatings and adhesives producers,

whether raw material suppliers, manufacturers, distributors or other members of the value chain,

should be somewhat more "stable" than in 2021, with solid demand expected from the major end

markets.

However, as we have said during many industry events this past year, including in Dan Murad’s

Keynote address at Coatings Trends and Technologies in September 2021, do not expect a return to

the old normal.

Companies need to aggressively pursue new ways of doing business, speci�cally e-commerce for sales,

including being less reliant on single sources of supply in procuring goods, more invested in innovation

pipelines to introduce new products especially those that address labor pool shortages, deeper paths

of vertical integration to maintain self-su�ciency, and stronger consideration and de�nition of

sustainable practices to address consumer demands and climate considerations.

We anticipate 2025 to look quite di�erent from the start of the decade.

https://lintechinternational.com/
https://www.pcimag.com/articles/109838-paints-coatings-2022---understanding-the-chemical-industry-and-current-industry-challenges-for-coatings-adhesives
javascript:void(0)
https://www.datawrapper.de/_/jlZfc
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Eight Things You Probably Don’t Know About the

Electric Heaters in Your Fluid
Dispensing System – Part I
By Michael R. Bonner, Vice President of Engineering & Technology, Saint Clair

Systems, Inc., Washington, MI

It seems that just about everything from automobiles to water heaters is going electric these days, so

you probably think you’re on the leading edge because your coating temperature control system is

comprised of electric drum blankets and in-line electric heaters. And you did it before it became

popular!

Unfortunately, there are little known �aws in this approach that could be causing failures in your �uid

dispensing system instead of addressing the problems you set out to solve. In this two-part series we

will examine the top eight of these shortcomings. This month we’ll cover the �rst four and �nish with

the second four next month. So, let’s get started…

1. The Prevailing Logic Is Wrong

The �rst issue is with the prevailing logic behind this type of system, which generally goes something

like this: “If you heat to a temperature above the hottest day you see in your plant, you will always

work in the heating mode and you will have constant �uid temperature.” But there are inherent

problems with this logic, and they start with the fundamental behavior of the �uids you are

dispensing in the �rst place.

Figure 1 shows the viscosity vs. temperature curve for a common paint. This shows the typical non-

linear relationship associated with coatings over the normal ambient temperature range, with

viscosity falling as the temperature increases. It is this curve from which the prevailing logic for heat-

only systems was drawn in the �rst place, due to the “�attening” observed as the temperature exceeds

35 °C (95 °F).

FIGURE 1 ǀ Paint viscosity vs. temperature curve for Valspar 080 White.1

By driving the temperature to, or above, 40 °C (104 °F) our coating is always above the ambient

temperature seen year-round (and so always in the heating mode), and also in the �attest portion of

the curve where small changes in temperature have the least impact on viscosity. It makes perfect

sense.

The problem is that the temperature you need to apply at is the one that produces the optimal �lm

build, coverage, color, adhesion, gloss, �nish quality, (i.e., orange peel), etc. Valspar recommends that

this speci�c paint be applied at a viscosity of 26 ± 2 seconds, as shown in Figure 2. We can see that this

correlates to a 3 °C window from 26.5 °C to 29.5 °C (80 °F – 85 °F). If the paint temperature is outside of

this narrow window, it will be outside of its optimal viscosity range, and performance will su�er.

FIGURE 2 ǀ Paint viscosity vs. temperature curve for Valspar 080 White with target viscosity range.1

Driving the temperature up results in a low viscosity, which makes it di�cult, if not impossible, to

build acceptable �lm thicknesses and coat sharp edges. It also creates �ow issues — especially on

vertical surfaces — resulting in run and sag defects.

Elevated temperatures also cause solvents to evaporate more rapidly. This can result in dry spray,

reduce �ow-out and set times, which can reduce gloss and increase orange peel. Moreover, it increases

cost as more solvent must be added to counteract the e�ects of this evaporation. This runs counter to

the concept of increasing temperature to reduce the need for solvents in the �rst place.

Elevated temperatures can even damage sensitive formulations like Fluoropon, PVDF, Kynar, PVC and

plastisols, causing them to crosslink prior to application. They can cause 2K materials to cure at a

faster rate, reducing �ow-out, set time and pot life.

So, the �rst thing to know is that the fundamental concept on which your electric heating system is

based does not support the needs of your modern coating formulations.

2. Electric Heaters Can’t Cool

An important, but often misunderstood fact regarding viscosity is that every coating formulation has

its own unique temperature/viscosity relationship. Figure 3 shows the plots for seven colors, all of the

same resin base type and formulated for the same application. But contrary to popular belief, these

“identical” coatings display a range of viscosities from 21 to 31 seconds at 25 °C (77 °F), and each varies

quite di�erently over the 10 °C – 35 °C (50 °F – 95 °F) temperature range. To obtain acceptable

performance from each color, there must be either changes in the setup parameters of the

application system to compensate for these viscosity variations, or the coating must be consistently

delivered to the point of application at its optimal temperature. This is usually somewhere in the

middle of the curve (where it is the steepest, of course!). In short, this means that it is necessary to

cool when it is hot (like summer afternoons) and heat when it is cool (like nights and winters).

FIGURE 3 ǀ Paint viscosity vs. temperature by color.2

3. Where You Place the Heater Matters

It is commonplace to wrap a heating blanket around the source drum or to place an in-line heater

between the pump and the application. It makes sense, as these are easy points of access. But this

places too much distance between the heat source and the point of application. Figure 4 shows a

thermal model we created for a typical robotic spray system. It allows you to enter a host of variables

(resin properties, and ambient and header temperatures) and see how they impact the temperatures

(and therefore the viscosities) throughout the system. But there is only one temperature that

ultimately determines the outcome. The point of application — as highlighted by the red arrow.

FIGURE 4 ǀ Thermal model for typical spray system.3

Let’s assume that the in-line heater is in the header just before we reach this drop (it could just as well

be right in the drop as it leaves the header — and often is!). We can see that it is heating the paint to

   95 °F (35 °C). But we are in a 70 °F (21 °C) ambient environment, so all along the path to the robot the

paint is losing temperature — moving toward ambient. In this particular instance, the paint comes

within 1 °F of ambient at 70.6 °F.

All of the hard work that the heater did (and that you paid for in the form of electricity) was lost by the

time that the paint reached the part. It is as if there were no heater in the system at all! The reason

this happens is that the heater needs to be placed too far from the point of application. This is

because electric heat has high energy requirements, which makes it di�cult and expensive to

implement in explosion-proof environments.

A good example is shown in Figure 5, where two in-line heaters have been installed on a 2K paint

system inside the booth.

FIGURE 5 ǀ In-line heaters mounted in an intrinsically safe paint booth.4

Another common solution is to mount the in-line heaters on the outside of the booth wall where

intrinsically safe wiring is not necessary, as shown at right in Figure 6. While this solves the issues and

cost associated with the intrinsically safe power wiring, it places the heat source even further from the

actual point of application.

FIGURE 6 ǀ In-line heater mounted on outside of paint booth wall.5

So, why is this an issue?

4. The Heater Setpoint Isn’t the Application Temperature

As the model above shows, the temperature of the coating when it leaves the heater is not the same

as it is when it gets to the point of application. But how much it varies is based on multiple factors.

Obviously, changes in the ambient temperature from morning to evening and season to season is the

�rst thing that comes to mind, but the ambient around the path through which the coating travels

also changes, depending on both the routing that the piping follows and the materials in that path.

For instance, if the path is “up and over” running in the truss level, it will be exposed to higher

temperatures. Conversely, if it is routed through a trench or basement, it will be exposed to cooler

temperatures. And the impact of those temperatures is determined by the composition of the coating

path components. For instance, is it comprised of steel tubing or hoses? Is it insulated? Everywhere?

Including the �ttings, �lters, regulators, �ow meters, etc.?

Then there’s the question of how many times the coating is exposed to these conditions. Does it �ow

direct to the robot and stop in a dead-end con�guration, or does it recirculate? And if it is

recirculating, does it recirculate at the robot or just to the drop? This determines how long the coating

can sit in the ambient surroundings before it is applied — an important factor in determining the

temperature (and therefore the viscosity) when it is applied.

Conclusion

It’s clear that, though common in their implementation, there are many issues with in-line electric

heaters that must be understood and managed if you are going to get stable, predictable

performance out of your coating application system. In next month’s �nal installment of this article,

we will examine the next four important considerations, with a speci�c focus on the impact of electric

heat on spray performance and ending with the worst “little-known-fact” that may be costing you

hundreds of thousands of dollars a year!
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The Lab of the Future May
Be Here Before We Know It
The e�ciency of lab research continues to

decline, while new innovation challenges emerge

Author — Shriram Ramanathan, Ph.D., Research Director, Lux Research Inc.,

Boston, MA; Contributor — Cole McCollum

Industries that make heavy use of lab research, such as chemicals and pharmaceuticals, continue to

face declining productivity on top of a new set of challenges. These challenges include rising costs with

�at or decreased R&D spending, demand for faster development cycles, environmental factors like new

regulations, and information overload, where the volume of research data generated grows

exponentially every year. These obstacles are putting pressure on companies to do more with less and

to adopt digital tools that can improve the e�ciency and e�ectiveness of their lab research.

Momentum for Digital in the Lab Is Growing Steadily

Visions for the lab of the future have evolved over the past few decades, and while individual

instruments and processes have bene�ted from digital tools like automation and analytics, it’s safe to

say that lab research has changed far less than many would have predicted. However, with an

increasingly broad and powerful digital toolkit that includes arti�cial intelligence (AI), robotics, and

Internet of Things (IoT) sensors, the lab of the future — one that is signi�cantly more automated,

e�cient, and e�ective — may be closer to reality.

The Lux Tech Signal — Lux Research's data-driven tool for analyzing innovation interest — shown in

Figure 1, adds further evidence to con�rm this trend. After an initial wave of hype and activity in the

late 1990s, innovation interest in applying digital tools to the lab plateaued for nearly a decade.

However, starting around 2013, interest has grown steadily, showing that the space may be in a phase

that could lead to a signi�cant impact.

FIGURE 1 ǀ Following a decade-long plateau, innovation interest is growing steadily.

COVID-19 Accelerated the Adoption of Digital for R&D

Despite posing a signi�cant challenge to many R&D teams, the COVID-19 pandemic brought us closer

to the lab of the future faster than many would have expected. Due to social distancing measures and

regulations, employees who couldn't work physically in a lab turned to digital communication and

collaboration tools to remain productive. Working primarily behind a screen also provided an

opportunity for employees to explore newer digital technologies, such as informatics tools. Even more

radically, some turned to ready-to-go cloud robotic labs like Emerald Cloud Lab and Strateos that

allowed them to continue their experiments, even remotely.

Of course, some researchers had to continue going into their labs, but under constrained occupancy

limits and other pandemic-related practices, there was still an increased desire for digital tools. For

example, some researchers utilized automation to make up for e�ciency losses or voice assistants like

LabTwin to minimize contacting shared surfaces when collecting data. Overall, the pandemic forced

innovation through necessity and provided a catalyst that gave teams an opportunity to rethink their

processes from the ground up. While not all these changes will outlive the pandemic, some will, and

perhaps just as importantly, the success that many teams saw working through the pandemic will

embolden R&D leaders to embrace new processes and digital technologies in the future.

Emerging Digital Tools for the Lab Fall into Three Core Categories

Although there are many digital use-cases and technologies available to enhance lab research, they

fall into three broad categories: modeling and informatics, knowledge management, and lab

automation. While each category has its own de�ning features, there is overlap and synergy between

categories. For example, lab automation can be used to collect experimental data, which can then be

fed into informatics systems to ultimately generate knowledge. Below, we describe these categories in

more detail.

Modeling and Informatics

Using modeling and informatics tools like machine learning to accelerate the development and

discovery process. Use-case categories include:

Optimization: Optimizing in silico or designing experiments to optimize existing chemical

and/or material structures for a speci�c structure, properties, performance, etc. Informatics

vendors typically focus on optimization, given the strong commercial interest and technical

feasibility.

Discovery: Discovering wholly new chemicals and materials, including synthetic routes. While

this is in earlier stages in the materials space, biotech and pharmaceutical companies are very

active here.

Knowledge Management

Systematically capturing, analyzing, and distributing knowledge throughout an R&D organization.

Use-case categories include:

Lab Automation

Automating physical experimentation through robotics as well as data collection and lab management

through IoT and connected sensors. Use-case categories include:

Conducting experiments: Automating experimentation steps. Players in this space include

those selling hardware or orchestration software as well as companies using automation for

their own research.

Lab management and data extraction: Monitoring and maintaining lab instruments and

conditions, as well as automating the extraction and integration of data from instruments.

Vendors in this space include those that sell connected IoT devices as well as software players

focused on data extraction.

A Roadmap for Adopting Key Technologies and Use-Cases

By conducting primary interviews with R&D leaders responsible for digital transformation and

qualitatively analyzing the current impact and maturity of speci�c use-cases, we developed an overall

roadmap for adopting digital technologies in the lab (Figure 2).

Documentation and collaboration: Recording notes and data, and enabling more seamless

collaboration. Vendors in this space tend to focus on electronic lab notebooks (ELNs) and

laboratory information management systems (LIMS).

Knowledge search: Searching, analyzing, and extracting insights from internal and external

knowledge like research papers and reports. While some companies like Sinequa o�er more

generic search capabilities, others like PatSnap focus on patent data.

FIGURE 2 ǀ Roadmap for adopting digital technologies in the lab.

AR/VR: Augmented Reality/Virtual Reality

Across the three segments, there are technologies that companies and labs should be adopting today,

such as material informatics for property optimization, ELNs, and automated data-extraction tools.

We also show much earlier-stage technologies that should be actively monitored or explored, such as

quantum computing, voice AI, and closed-loop automation, which will play an important role �ve to 10

years from now, as well as technologies between these two extremes. Overall, R&D leaders should

customize this roadmap to plot a course for their lab of the future.

Digital Will Optimize the Product Development Process and Become

a Key Competitive Advantage

Currently, the three segments of modeling and informatics, knowledge management, and lab

automation often operate in somewhat separate ecosystems; however, we expect the lines between

these areas to grow increasingly blurry over time. As part of this process, we expect to see

consolidation in this space, where materials informatics companies may acquire a lab notebook or lab

automation company. While companies should avoid lock-in to speci�c vendors, vendors that create

ecosystems of tools that interoperate and share data seamlessly will be well positioned in this space.

As R&D becomes increasingly digitized, we also expect to see more overlap among research, product

development, manufacturing, sales (e.g., with digital sales platforms), etc. Instead of predicting just

the property of a speci�c formulation, companies will try to predict the eventual cost to produce the

product, where and how it could be manufactured, how long it will take to produce, etc. Once these

steps are all digitized, companies can optimize each part of the process and cut down the time it takes

to go from research to �nished products from years to months or even weeks.

While there is no shortage of near-term challenges in this space, we expect digital capabilities to

provide a signi�cant competitive advantage longer term. These data-driven capabilities will compound

over time as companies collect more data and use them to understand their customers' needs,

strengthening relationships. Eventually, those who e�ectively invest in and adopt these tools will be

able to operate at a speed and level of e�ectiveness that can't be matched by those who do not. While

companies should start by working with vendors to adopt digital tools, they should also set an eye

toward bringing these capabilities in-house to build a core competency in this space.

For more information, visit https://www.luxresearchinc.com/.
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https://www.luxresearchinc.com/
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Purposefully Designed Equipment for

Advanced Conformal
Coating Applications
By Richard Weiland, Business Director, Nanocoating Applications, HZO, Inc.,

Raleigh, NC

There was a time when only circuit boards used in mission-critical applications were coated for

protection. They were those with the need for stability and durability that went beyond �nancial

considerations or minor inconveniences. Today, the demand for protection and reliability is ubiquitous

in commercial and consumer applications across a multitude of industries, including automotive,

military, aerospace, IoT, consumer electronics, industrial and medical.

Of the available conformal coating technologies, Parylene can provide the best protective barrier

necessary from the environment and corrosion. Parylene conformal coatings are uniquely applied by a

chemical vapor deposition process to ensure a consistent coating application. Perfecting the

application of Parylene coatings requires process, expertise, chemistry and capital equipment — the

latter being critical to repeatable and scalable processes. Nanocoatings company HZO searched

worldwide for applicable coating equipment up to that task. Not �nding what they needed, they built

it. They now have the largest Parylene coating chamber in the industry.

The impediments to parylene's wide adoption have been cost and scalability. The raw materials have

been historically high priced, and scalability with manufacturing integration is complex. HZO has

broadened the scale of usage for this robust, organic material by making it available to companies and

manufacturers that could not previously consider it an option. At the foundation of its o�erings are

engineers and scientists with deep domain and industry expertise in conformal coatings and its in-

house proprietary equipment.

Parylene

Research chemist Michael Szwarc isolated the Parylene polymer series in the late 1940s at the

University of Manchester, England. He discovered the polymer as one of the thermal decomposition

products of a common solvent, p-xylene, at a temperature between 700-900 °C. Union Carbide

scientist William Gorham later developed a deposition process to apply the �lm. He deposited

Parylene �lms by the thermal decomposition of di-p-xylylene at 550 °C and in vacuum below 1 Torr, a

process that did not require a solvent and resulted in chemically resistant �lms free from pinholes. In

1965, Union Carbide commercialized the material and the chemical vapor deposition (CVD) process

that is unique among conformal coatings.

While the barrier properties of Parylene are unmatched, it adds minimal mass to coated surfaces and

contributes no cure or thermal expansion forces to threaten delicate components. Parylene has

exceptional tensile and yield strength, is dielectric, and can cover the entire board to protect

component leads, solder joints, exposed traces and other metalized areas. It provides protection from

corrosion, and shields the whole PCBA from spray, moisture, fungus, dust and other contaminations

from harsh environments. Parylene even helps prevent damage to circuitry and sensitive components

from thermal and mechanical stress as well as rough handling, or in the case of AMRs, bumps and

jarring during deployment.

Parylene conformal coatings consist of a protective polymer layer 12-25 µm thick (<20 µm typical) that

conforms to a PCBA's shape and components. They provide resistance to solvents and chemicals, are

heat resistant, and help prevent light component leakage and corrosion. They are the best protective

strategy for PCBA that will be exposed to unfavorable environments.

How the Coating Equipment Was Built

In 2018, HZO acquired ZPL Technologies, a Hungarian and US-based coating equipment design and

manufacturing company. The two companies worked together for several years prior to the

acquisition, and ZPL Technologies was integral in innovating and producing HZO's proprietary coating

and support equipment.

Today, all HZO's coating

machines are designed from

the ground up, and then

developed and manufactured

in-house to the most rigorous

standards before being

deployed to the production

�oor. They are made to

specialize in mass production

and can easily scale up to

coating hundreds, thousands

or millions of electrical sub-

assemblies a day.

How It Works

The �rst steps of the HZO process with a potential customer involve a detailed evaluation of the

product to be protected, where the coating process can be introduced in the production �ow, and

what protection level the customer needs. This evaluation considers the components that require

protection and the level of protection required, whether splash resistant, sweatproof, submersible,

solvent or corrosion resistance, or operating temperatures and environment. A detailed process plan is

developed, and prototype runs occur to test the environmental performance and reliability of the

coated customer parts.

There are three distinct steps in the HZO process: pre-process, coating and post-process.

Pre-process: Because CVD coating vapor can penetrate micron-sized gaps, masking may be required

for areas of the PCBA or component that should not be coated, such as screens, sensors, lenses,

connectors and other components whose functionality may be hampered by coating. Much of HZO's

intellectual property is based on innovative materials and processes designed to streamline the

masking process, whether for manual masking, semi-automated masking or seamless automated

masking. Its masking products and solutions are unique and not found anywhere else in

manufacturing.

Coating: Once the masking process is completed, if applicable, products are ready to be coated within

the large, e�cient cubic coating chambers. Custom tray con�gurations ensure high throughput and

safe handling of the product. They are then placed on racks inside the coating chambers where the

coating process commences.

Parylene coating is applied as a single material application. The Parylene raw material, which is a

powder form, is added to a vaporizer and sublimed from a solid to a vapor form. The vapor, which is a

non-reactive dimer initially, passes into a higher-temperature pyrolyzer, "cracking" the raw material

into two activated monomer units.

The coating chamber is under vacuum at room temperature, allowing the vapor to disperse evenly in

the chamber. The monomer can �ow under and around components before polymerizing, creating a

uniform, thin-�lm polymer barrier around the electrical components being coated.

Post-process: After coating, which may take several hours, parts can be removed from the chamber

fully protected — there is no curing or waiting time with Parylene. Masking materials are removed,

and parts are inspected to ensure coating is where it needs to be (and nowhere else). Coating

thickness can be veri�ed with an optical measurement, and has very tight batch to batch and part to

part repeatability.

Conclusion

With its proprietary equipment, HZO removed the most critical roadblocks of the material application

by designing and deploying high-throughput coating equipment and automated processing systems

for e�cient manufacturing. The company is now able to coat millions of parts per day consistently,

reliably and competitively.

The precision and control of the systems extend the use of Parylene by meeting tighter tolerances,

thinner �lm depositions and higher quality standards. It employs a proven application method for

both small-batch and high-throughput environments.

Since its establishment in 2011, HZO has protected well over 100 million products worldwide. In

developing partnerships with manufacturers, product developers, engineers, brands and companies

that design, develop and build equipment, HZO introduces its coating technology directly into the

design of new products. For companies with their own production capabilities, HZO will directly sell or

lease its equipment, install the machine and provide complete training, integration support, and

ongoing technical collaboration. For companies and brands sourcing or developing products without

manufacturing capabilities, HZO o�ers a product protection service along with engineering and

technical support, and process development for components and boards. In this case, parts would be

shipped to an HZO facility where the de�ned process would be implemented, the parts protected and

then returned.

For more information, visit the HZO, Inc. website.

*Photos courtesy of HZO, Inc.
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A Case Study Examining the Benefits of

Digital Color
Management in
the Paint Industry
By Rik Mertens, Global Applications Manager, Datacolor, Lawrenceville, NJ

The adoption of digitalization within the paint and coatings industry has accelerated signi�cantly

since 2020. Pandemic-fueled market shifts highlighted digital color management’s role as an essential

part of winning in today’s competitive space. As a result, companies are rapidly embracing digital

work�ows to increase customer satisfaction by ensuring accurate color matching. Digital solutions

also bene�t paint retailers and manufacturers by streamlining color development, improving quality

control, cutting costs and increasing sustainability.

Take, for instance, the paint and coatings experts from Crown Paints, a United Kingdom-based paint

company with over 140 Crown Decorating Centers located throughout the U.K. and Ireland, along with

a manufacturing site in Hull, U.K. Crown Paints is the perfect example of a company that has set an

industry-wide benchmark through its implementation of progressive digital solutions to establish

color accuracy from initial product development to point of sale (POS).

The Value of Digitalization

Crown Paints prides itself on consistently meeting the high standard of excellence expected by its

customers, who rely heavily on the knowledge of its color experts. To maintain and expand its

reputation as a color matching leader, the company keeps a close eye on advancements in digital color

management technologies to meet the changing needs of customers.

Speed to market is critical in today’s world, and inaccurate color measurements can delay production,

increase environmental waste and lead to unnecessary business costs. An integrated digital color

management work�ow avoids these obstacles by building an e�ective color control process

guaranteeing quality, consistency and customer satisfaction. Implementing digital color management

solutions ensures accurate color matching from start to �nish.

For these reasons, Crown Paints

decided to invest in new modern color

matching solutions, upgrading its POS

software and installing a top-of-the-line

colorant system to establish color

consistency throughout the production

process. Through this process, the

company found that true success

hinged on the development of a long-

term partnership ensuring access to

top-of-the-line technology, the highest

level of color expertise, and exceptional

customer service and support.

Ensuring Color Consistency Across the Supply Chain

At Crown Paints, the adoption of an enhanced system ensuring accurate color matching was

multifaceted, involving the phased rollout of both a new colorant system and new POS software across

its retail centers.

At the same time, the company set out to upgrade the digital work�ow in its lab environment. This

ongoing e�ort to optimize operations in the lab backend and on the POS frontend removed extra steps

between color development and POS, saving time and increasing ease of use for both employees and

customers.

The e�ciency provided by digitalization was especially helpful for Crown Paints stores with benchtop

color measurement tools already in place. Customers with access to spectrophotometers at POS now

have multiple ways to look up paint colors quickly and easily.

To accommodate trade and retail paint customers, Crown Paints continues to invest in curated

portable color measurement equipment to help ensure success.

Investing in Portability

Since the needs of Crown Paints customers vary widely, the company focuses on investing in both

mobile and benchtop tools. Crown Paints customers typically fall into three di�erent bands: low-

volume, mid-volume and high-volume. Company leadership agrees that spectrophotometers �t the

needs of high-volume customers, while portable tools typically work well for low-volume customers.

Portable solutions have also proven e�ective for Crown Paints’ mid-volume customers, who bene�t

from the use of cost-e�cient color identi�cation tools with excellent accuracy. For example, trade

customers can use portable color measurement equipment to match colors in-store rather than

transporting physical samples o�-site to determine color accuracy.

Investing in new, portable color matching technologies helps Crown Paints stand out in the

marketplace, attract and retain customers and meet rising demand for high-quality paint matching

and on-the-go convenience. Company leaders strongly believe that the key to pro�tability is

understanding customer needs. By making state-of-the-art benchtop and mobile tools available at its

retail centers Crown Paints is delivering on what customers want, while leading in the U.K. market.

Lessons Learned and Best Practices

Having superior color matching technology in place is much more than a worthwhile consideration. In

today’s competitive �eld it is the key to business growth. Upon re�ection, Crown Paints leaders can

easily point to their custom color matching capabilities as what set them apart and allowed them to

win business in the past.

To ensure future company and customer success, Crown Paints experts intend to continue setting the

bar for competitors by carefully monitoring new color management technologies with stand-out

accuracy and custom matching capabilities.

Throughout its implementation and ongoing use of digital color management tools and software,

Crown Paints’ team has also come to appreciate the importance of global customer support, not only

to resolve issues with digital instruments and software, but also to o�er employee training and

support in the lab. Since there will always be hiccups in the color development process, the presence

of a reliable partner available to assist around the clock is critical.

Looking Ahead at the Latest Advancements

Many companies, like Crown Paints, have come a long way by implementing a fully digital approach to

color management. Crown Paints will undoubtedly continue providing customers with innovative

solutions through new investments as digital color management technology advances.

As the paint and coatings industry adapts to new and existing global challenges, the necessity of

digital solutions will only intensify. Today’s companies would be wise to proactively search for new

ways to increase e�ciency and agility in the changing market.

Learn more about this Productivity & Color Management Case Study.

*Photos courtesy of Datacolor.

https://www.sappi.com/
https://www.datacolor.com/business-solutions/academy/success-stories/crown-paints/


Developing
Sustainability
in Packaging

By Gerry Hernandez, Head of Global Product Management Adhesives; and Jim

Giger, Head of Technology Development; medmix, Zug, Switzerland

Companies in industry and construction are becoming more aware of the environmental impact of

their purchasing decisions. As a result, adhesives and sealants manufacturers are increasingly

demanding sustainable products — a trend that is driving change in the packaging sector. medmix, a

leading provider of liquid application and mixing technologies, is supporting its customers by

integrating sustainability into its product development process. It is the company's goal to reduce the

environmental footprint through impactful actions in the areas of energy use, water usage and waste

management, as well as in the product development process.

Gerry Hernandez, Head of Global Product Management Adhesives at medmix, says, “Traditionally,

packaging has been de�ned by price, performance and quality. However, customer demand for

sustainability o�ers businesses like us a new dimension in which our products can excel. We have

implemented sustainability into our product development process and are continually building our

knowledge, applying it to new and existing products so that we can stay ahead of the curve and meet

customer sustainability requirements.”   

The Product Lifecycle   

For �uid application systems, there are many aspects to consider when designing a more sustainable

product. Manufacturers must assess the quality of suppliers and the carbon emissions associated

with raw materials. Design teams need to optimize products, reducing the size, weight and amount of

materials. Production processes, and associated power sources, must also be considered. Following on

from manufacturing, reducing the emissions associated with transporting products to customers is

also key. Once an order has reached a customer, there is usage and secondary packaging to contend

with. Developing products that can be reused or properly recycled further helps to improve

sustainability.

The medmix sustainable circular economy.     

“We consider products throughout the entire lifecycle,” elaborates Jim Giger, Head of Technology

Development at medmix. “The only way to accurately assess the sustainability of a particular design is

with hard data. Internally, and with independent third parties, we carry out accurate CO2 footprint

analysis of the products in our range. This benchmarking is especially important, as it provides us with

information we can share with our customers, ensuring we are being transparent in our sustainability

approach. Our product development process includes eco-design principles to ensure that we

optimize the sustainability of new products in terms of raw materials, design, process, transport,

usage and end of life.”  

Applying Design Knowledge   

A primary example of this in action is the

MIXPAC™ ecopaCC™ cartridge for adhesives

and sealants. During an independent lifecycle

analysis, the ecopaCC was found to produce

less than a quarter of the total gCO2-eq

emissions of a similar solid cartridge. Its

design reduces plastic waste by up to 82%

when compared to traditional solid cartridges,

while it can be packed into four times less

space when empty, helping to minimize

transport emissions. The ecopaCC is actively

designed with the eco-design principles in

mind. It is popular in construction, aerospace

and mining applications — and adoption is

growing.

MIXPAC ecopaCC provides up to two third in costs

savings for transportation due to reduced volume.

“The knowledge we gained developing the ecopaCC is what we are using to inform our sustainability

strategy going forward,” Jim explains. “We are assessing how more sustainable materials, such as

recycled plastics or design changes can be implemented across our existing range and to new

concepts. Our key aim is to introduce these new materials without any compromise in performance.

We're also focusing on how we can optimize production processes and our power sources to make

sustainability gains in this area too.”   

Listening to the Market    

To gather intelligence and inform about the company's long-term sustainability, medmix has paid

close attention to its customers and evolving legislation regarding packaging worldwide.

“We are seeing legislation designed to reduce wastage being introduced worldwide, from the EU to

China. As a packaging manufacturer, it is imperative that we stay ahead of this, ensuring that our

products meet these regulations or even exceed them. This legislation will become more stringent,

and we will ensure we are using appropriate materials, reducing secondary packaging and promoting

reuse and recycling wherever possible,” Jim says.

“Our customers are approaching us regarding our more sustainable products,” Gerry adds. “There is

an increased sense of urgency across the industry to improve sustainability. If we can provide the hard

data to show a solution is more sustainable, more and more of our customers will be interested in

adopting it. We want to produce the products that our customers are asking for, while sharing our

journey with complete transparency.”   

Innovating Sustainably   

By committing to providing hard data on the CO2 footprint of its products, moving to more sustainable

materials, using low-carbon power sources and innovating — sustainability is being built into the

company's entire range.

“Essentially, we are a market-driven company, which is continuously implementing improvements

across the organization. This spirit of innovation has meant that we have been able to add a

sustainable approach to our product development process early on. As a result, we design

sustainability into our products, rather than simply reacting to market conditions. At the same time,

we provide our customers with all the data to make an informed and more sustainable purchase,”

Gerry concludes.

*All photos courtesy of medmix.

https://www.tipmcconsulting.com/tableau/


COAT IT PODCAST

Crisis in Ukraine

The Russian assault on Ukraine began in earnest on February 24, 2022. As NATO and countries around

the world work together to support Ukraine and pressure Vladimir Putin to cease this unwarranted

aggression, the Ukrainian people have shown incredible bravery, resilience and strength. What are the

war’s rami�cations for our industry, as well as the end-use sectors that we support?

ChemQuest's Brad Boelkins spoke with ASI Editor Susan Sutton, and unpacked various rami�cations of

the war in Ukraine, including the potential impact on the supply chain and various end-use sectors.

Click below to listen.

https://dsctfocus.org/


COMPANY NEWS

LANXESS Offers EPDs for Synthetic Iron Oxide
Pigments
COLOGNE, Germany – Specialty chemicals company LANXESS announced that it is the �rst
manufacturer of synthetic iron oxide pigments to o�er veri�ed environmental product declarations
(EPDs) for selected product groups. These EPDs allow LANXESS to deliver comprehensive information
about the cradle-to-gate environmental impact of its pigments. The information provided is based on
the international ISO 14025 standard as well as the European EN 15804 standard for construction
products and services of all kinds.

“Publishing EPDs is a mark of our commitment
to setting the highest sustainability standards
in the pigments industry,” said Michael Ertl,
Head of the Inorganic Pigments (IPG) business
unit at LANXESS. “Our iron oxide pigments from
the trusted Bayferrox brand are used to add
color to concrete building materials, as well as
for paints and plastics employed in the
construction industry worldwide,” he added.

An EPD describes construction materials,
products or components in terms of their
environmental impact. These declarations are
based on life-cycle assessments as well as the
functional and technical properties of the item
in question. The environmental product
declarations for Bayferrox pigments from
LANXESS are tested in accordance with
international standards by Institut für Bauen
und Umwelt e.V. (IBU), an association of building
product manufacturers.

Environmental product declarations are increasingly being used in the construction industry and are
among the key prerequisites for structures to be granted sustainability certi�cation. “We are
delighted that as a manufacturer of raw materials, LANXESS is striving to deliver this transparency at
the product level and thereby enabling its customers in the construction products industry to make
much more accurate assessments of the environmental impact of their products,” said IBU Managing
Director Alexander Roeder. EPDs for construction materials can help to tip the scales in a building’s
favor when it comes to certi�cation.

As a general rule, assessments currently consider whether the building material used has its own
certi�cate. “If raw materials used in production have veri�ed EPDs, as with our Bayferrox brand, these
can be taken into account in the construction material’s life-cycle assessment and have a positive
in�uence,” said Holger Wendt, head of the Construction market segment at IPG. Furthermore, EPDs
add transparency regarding the environmental pro�les of the pigments and thus o�er a solid
foundation for comparing iron oxide products from di�erent raw material suppliers. This gives
manufacturers of building materials the opportunity to optimize and clarify the life-cycle
assessments of their own products.

Comparing di�erent products is a worthwhile endeavor because the manufacturing process for
synthetic iron oxide pigments uses a great deal of energy. LANXESS has therefore systematically
invested in improving the carbon footprint of its pigments over the past few decades by implementing
sustainable production processes at its production sites. As Ertl explained, “With EPD veri�cation of
our core products, we are making our commitment to life-cycle assessments plain to see for our
customers.”

Image courtesy of LANXESS.

Solvay Explores Separation into Two Independent Companies

BRUSSELS – Solvay announced it is reviewing plans to separate the company into two independent
publicly traded companies. The two separate companies would be named EssentialCo and SpecialtyCo.

EssentialCo would comprise the mono-technology businesses including soda ash, peroxides, silica and
coatis, which are reported as the company’s Chemicals segment, as well as the Special Chem business.
These businesses are reported to have generated approximately €4.1 billion in net sales in 2021.

Solvay reports that upon completion, the separation would establish two leading companies that
would bene�t from the strategic and �nancial �exibility to focus on their distinctive business models,
market and stakeholder priorities. Under the separation plan, Solvay’s shareholders would retain their
current shares of Solvay stock, which will continue to be listed on Euronext Brussels and Euronext
Paris. The separation would be e�ected by means of a partial demerger of Solvay whereby the
specialty businesses will be spun o� to SpecialtyCo. Solvay shareholders at the time of separation
would receive shares in SpecialtyCo pro rata to their shareholding in Solvay SA. It is expected that the
shares of each company would be listed on Euronext Brussels and Euronext Paris.

SpecialtyCo would comprise
the company’s currently
reported Materials segment,
including its Specialty
Polymers, its high-
performance Composites
business, as well as the
majority of its Solutions
segment, including Novecare,
Technology Solutions, Aroma
Performance and Oil & Gas.
These businesses are
reported to have generated
approximately €6.0 billion in
net sales in 2021.Photo: AndreyPopov, iStock/Getty Images Plus, via Getty Images

AkzoNobel Opens New R&D Facility in UK

AMSTERDAM – AkzoNobel has opened a new £10 million global research and development center at its
Slough site in the UK. The facility — home to 120 specialists — will act as a major hub within the
company’s worldwide R&D network and help to further advance the company’s innovation capabilities,
particularly in the decorative paints space.

The o�cial opening of AkzoNobel’s new R&D center in Slough. Photo

courtesy of AkzoNobel.

The facility in the UK is the
latest in a series of centers
opened by AkzoNobel
designed to advance the
company’s product
development. These include
an automotive facility in
Poland, an Application
Training Center in Dubai, an
Innovation Campus in Felling,
UK, and a global innovation,
development and training
center in Qatar for the
Marine Coatings business.

“The inauguration of this fantastic new center will help us to continue our long tradition of pioneering
new products and developing more sustainable solutions for our customers through ground-breaking
innovations,” said AkzoNobel CEO, Thierry Vanlancker, who attended the o�cial opening. “As well as
marking the start of a new chapter in the UK, it’s also a clear signal of our ongoing commitment to keep
pushing boundaries as part of our People. Planet. Paint. approach to making a genuine and lasting
di�erence to customers, communities and the world around us.”

BASF Opens New Automotive Re�nish Laboratory Building in Germany

MÜNSTER, Germany – BASF has opened a new laboratory building for the development of automotive
re�nish coatings and innovations beyond paint at its site in Münster, Germany. The addition reinforces
the Coatings division’s global position as a future-oriented and innovative company. “It is another
component of our positioning as a global innovation center of BASF Coatings. We are thus
complementing a series of global technical innovations. This includes the ‘Lean Lab,’ which we started
operating in 2018 at this site, as well as our plant for the functionalization of �lms for various
industries,” said Uta Holzenkamp, Head of BASF’s Coatings division.

With its new building, BASF Coatings contributes towards BASF’s target to reach net zero carbon
emission for 2050. “The laboratory building is a huge milestone for the development and formulation
of sustainable product solutions. This includes our state-of-the-art waterborne re�nish paint portfolio

Glasurit® 100 Line and R-M® AGILIS. With the lowest value of volatile organic compounds (VOCs) on the
market, they are the eco-friendliest automotive re�nish paint lines available,” said Chris Titmarsh,
head of Automotive Re�nish Coatings Solutions EMEA.

The innovative arrangement of the laboratories, warehouses, o�ces and meeting rooms enables a
completely new, agile form of collaboration that is intended to promote not only e�ciency and
e�ectiveness, but also overarching collaboration and creativity.

In addition to manufacturing
sustainable products, the site is
continuously investing in using
energy for production more
e�ciently, and increases the use of
renewable energies. The new
laboratories are supplied with
thermal energy by using the
residual heat from the company's
waste incinerator, which is released
via under-�oor heating. Since the
beginning of the year, the electricity
purchased at BASF Coatings’ sites in
Münster and Würzburg, Germany,
has been generated 100%
ecologically from wind power.
Compared to the previous year,
around 4,000 tons of CO2 will be
saved in Münster alone.

Ribbon cutting at the new BASF laboratory building in Münster,

Germany. Photo courtesy of BASF.

Scott Bader Expands  MMA Structural Adhesive Production

WELLINGBOROUGH, UK – Scott Bader announced that its Canadian site, based in Drummondville, will
begin manufacturing Crestabond® structural adhesives in 2022. The expansion of Crestabond
production to Scott Bader ATC will allow the company to meet growing demand for its high-quality
methylmethacrylate adhesives (MMA) primerless structural adhesives within the North American
market. It will also signi�cantly reduce transport emissions and delivery times, helping the company to
deliver a faster, more e�cient service for its customers with less environmental impact.

Ingrid Skalleberg, Scott Bader’s Global Product Manager for Adhesives, said, “We are delighted to
increase production of our Crestabond structural adhesives. North America is a key strategic growth
area for us so to be able to produce Crestabond at our Canadian site, and o�er our North American
customers shorter lead times, is a great step forward.”

The initial production at Scott Bader
ATC will focus on the innovative
Crestabond M1 series of 10:1
structural adhesives, suitable for
bonding a range of substrates
including composites,
thermoplastics and metals. The
range bene�ts from varying working
times to suit a host of applications
in multiple industries, including
marine, automotive, wind energy
and construction.

Photo courtesy of Scott Bader.

https://www.trfa.org/


NAMES IN THE NEWS

ZukisMcGrawDiningBrooks

AkzoNobel announced the nomination of Ester Baiget and Hans van Bylen to the company’s

supervisory board. The appointments will be put to shareholders for approval at the Annual General

Meeting on April 22.

Chroma�o Technologies has named Jabu Banda Commercial Director, sub-Saharan Africa. Banda will

be based out of Chroma�o’s Johannesburg, South Africa, location.

Clemens E. Blum has resigned from his role as a member of the board of directors and member of the

Audit Committee of Bühler Holding AG.

X-Rite Incorporated and Pantone LLC appointed Chris Brooks to the role of President, X-Rite. Brooks

will lead the company’s innovation strategy into digital color platforms, cloud services and connected

hardware.

Admix Inc. has appointed Tim Dining  as its new Chief Operating O�cer.

PPG recently announced that Jenica Eisenbach has been appointed PPG Global Technical Service

Manager, Packaging Coatings.

Mauricio Galvez has been promoted to Vice President of Business Development at Sea-Land Chemical

Co. Galvez is responsible for leading the expansion of Sea-Land's supplier and customer network in the

United States, Canada, Mexico and Latin America.

Manuel Gonzalez has joined MicroCare LLC as the Eastern Mexico Regional Sales Manager.

Koshiro Kudo has assumed the role of President & Representative Director of Asahi Kasei. The

current President, Hideki Kobori, will become Chairman of Asahi Kasei.

Matt McGraw has joined Barentz as Operations Manager for the company’s CASE & Plastics Vertical.

Nordmann Czech Republic has selected Robert Nahapetjan to be the next Managing Director upon

the retirement of Pavel Dlubal.

The Sherwin-Williams Co. announced that its board of directors has elected Heidi G. Petz to serve as

President and Chief Operating O�cer. The board also elected Justin T. Binns as President, The

Americas Group, succeeding Petz, and Karl J. Jorgenrud as President, Performance Coatings Group,

succeeding Binns.

Springer Industrial has hired Aris Rollins as a Coating Solutions Specialist and Rob Paige as a

Technical Sales Representative.

Orion Engineered Carbons S.A. has promoted Jennifer S. Stroh, Ph.D., to Director of Sales and

Marketing — Specialties Americas. Je�ery Glajch has accepted the role of Chief Financial O�cer (CFO)

for Orion, joining the company on April 18, 2022. Glajch will succeed Bob Hrivnak, who currently serves

in the dual role of interim CFO and Chief Accounting O�cer. Hrivnak will continue as Chief Accounting

O�cer. The company also promoted Carlos Hernandez to Marketing Manager for coatings and

printing systems in the Americas.

Motion Industries Inc. promoted Jon Tart to Vice President of the company’s Southeast Group. Tart

will report to Kevin Storer, Executive Vice President, Branch Operations.

Gema USA Inc., a Graco Inc. company, announced that Mike Thies celebrated 35 years of service with

the company. Thies is the Director of Engineering and Sales for Gema.

KTA-Tator Inc. has announced the next phase of the company’s transition in executive leadership. Bill

Worms has decided to step down as President and CEO e�ective July 1, 2022, passing executive

responsibilities on to Dave McFayden as CEO, and Pete Ault as President. Worms will remain on sta�

in a consulting capacity until at least Sept. 30, 2022.

Katy Zukis has joined MFG Chemical as Business Development Manager. Zukis will work out of MFG

Chemical’s sales o�ce in Houston.
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