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coating line, it expanded its partnership with

PPG. Read article
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International® brand. Read article
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much larger surface area with the same power

consumed.  Read article

What Engineered Coating Is the
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VIEWPOINT

Contact Kristin

By Kristin Johansson, Editor-in-Chief | PCI

Call for Speakers!

2022 is here, and brings a lot of uncertainty with it. But one thing does seem clear — in-person trade

shows and conferences are back and are moving forward in the new year. This includes our magazine's

two annual events, Coatings Trends & Technologies (CTT) and the Powder Coating Summit (PCS). These

two coatings conferences will be co-locating September 8-9, 2022 at the Westin Lombard, IL. Each event

will have its own registration and conference tracks, and will share the exhibit hall. Attendees can

choose to register for either the CTT or PCS (or both) conference sessions, but will have the bene�t of

visiting with exhibitors representing both liquid and powder coating technology.

I am happy to announce that our Call for Speakers is open for both CTT and and PCS. Both events are

seeking presentations on truly new technologies (commercialized or not) that have been signi�cantly

tested, as well as creative new applications of existing technologies that have been discovered and can

help manufacturers with their formulations. Our attendees will also be interested in reports on the

latest market drivers and forecasts for the future of the coatings industry.

What are you working on in the lab? How are you improving your formulations? Where are new

coatings technologies making the biggest di�erence? We want to hear from you! You can learn more

about these events and submit an abstract at their respective websites. The submission deadline is

April 1. To learn more about Coatings Trends & Technologies, click here. And for the Powder Coating

Summit, click here.

I also want to remind our readers that four key conference sessions from our 2021 CTT event are

available to watch On Demad. Learn from Keynote Speaker and ChemQuest CEO Daniel Murad about

where the coatings industry stands now, and the fundamentals to ensure sustainable growth for your

company. Or attend our panel discussion about ongoing digital transformation, or two company

presentations on the evolution of paint recycling and a new bio-based multi-funtional stabilizer for

waterborne coatings. You can register to attend any of these presentations at no charge here.

If you have any questions about either CTT or PCS, feel free to contact me at

johanssonk@bnpmedia.com. I look forward to seeing many of you at various events this year!

mailto:kristin@pcimgag.com?Subject=PCI%20Magazine
mailto:kristin@pcimgag.com?subject=PCI%20Magazine
https://www.pcimag.com/coatings-conference?
https://www.pcimag.com/powder-coating-summit
https://www.pcimag.com/events/category/8993
mailto:johanssonk@bnpmedia.com?Subject=


INDUSTRY UPDATES

YesColours' paint pouch packaging alone uses 16% less fossil fuel, generates 21% less greenhouse gas

emissions and uses 26% less water throughout its production than traditional rigid packaging — giving

consumers the opportunity to help the environment before they’ve even started painting. The

packaging can be placed in local store or supermarket recycling points — far better than leaving cans

to degrade over time. As U.K. collection services improve curbside recycling, customers will be able to

recycle in their homes as well.

TONBRIDGE, England – PANTONE announced Very Peri as its chosen color of the year for 2022, giving

YesColours a head start with its color combinations. YesColours, the designer paint brand that

launched a fully recyclable packaging alternative that aims to cut consumer waste and stop tricky-to-

recycle leftover paint tins going to land�ll, has four purples and lilacs in its unique color palette,

aligning with the upcoming trend for 2022. Lilac looks to be the color set to replace the dusty and

muted tones of 2021, adding some much needed freshness and life to the interior decor market.

YesColours is introducing colors that are focused on customers’ wellbeing. The company has mindfully

curated its color palette into collections that are purposefully simple, naming groups and colors based

on the feelings they evoke. The YesColours palette consists of four rich, vibrant lilac hues: Passionate

Lilac — a deep, intuitive color with red energy and cooling blue; Joyful Lilac — a magenta blue; Friendly

Lilac — the sweet lavender parma-violet; and Fresh Lilac — suggesting the tranquility of amethyst

stones and springtime hyacinths.

YesColours, founded by John Stubbs (NewTerritory,

Mary Portas), and Creative Partner Emma Bestley

(Moveovermagnolia, ClearChannel) in 2020, looks to

tackle the U.K. waste paint issue head-on by

introducing new packaging that aims to remove the

traditional paint cans in favor of fully recyclable

pouches, which are more commonly used for food

and cosmetic products. According to the company,

only one-third of household waste recycling centers

(HWRCs) accept paint and cans for recycling, and only

2% of accepted paint waste gets recycled, with 98%

going to land�ll or incineration. In the U.K., the

national average is 17 leftover paint cans per

household. YesColours paints come in one-liter sizes,

which help to avoid over-ordering at the point of

purchase — one of the main reasons for the waste

generated in the U.K.

Pantone Picks 2022 Color of the Year, U.K.
Paint Manufacturer Responds

Photos courtesy of YesColours.

ACC Predicts Positive Outlook for American Chemistry After a Tough Year

WASHINGTON – Despite a challenging year, U.S. chemical production expanded in 2021 as the post-

lockdown spending surge boosted demand for chemicals and other goods and materials, according to

the American Chemistry Council’s (ACC) Year-End 2021 Chemical Industry Situation and Outlook. The

rebound in demand swept across many end-use markets for chemistry, driven by savings, stimulus

and shifting demand patterns toward goods. Tangled supply chains and adverse weather events were

downside factors.

“While risks for the global economy remain,

the U.S. chemical industry is in a strong

position going into 2022,” said Martha

Moore, ACC Chief Economist and author of

the Year-End 2021 Chemical Industry Situation

and Outlook. “Supply chain bottlenecks

appear to be easing, and momentum is

rising as manufacturing activity resumes

and inventories are rebuilt. American

chemistry is poised to accelerate as strong

consumer demand and restocking drive

growth.”Photo: MF3d, iStock/Getty Images Plus, via Getty Images

U.S. Chemistry Situation and Outlook

After two years of weakness linked to trade tensions and COVID-19, the U.S. chemical industry had

been prepared for solid production gains in 2021. Yet in February, winter storm Uri brought freezing

temperatures and power outages to the Gulf Coast, knocking out a wide swath of chemical and other

industrial capacity. Some other facilities experienced shutdowns or reduced operations due to

shortages of raw materials. In August, Hurricane Ida disrupted production of many basic chemicals for

more than a month. Supply chain issues in key end-use markets also contributed to softer demand for

some chemistries this year. ACC reports that going forward, the outlook is positive.

Global and U.S. Macroeconomic Situation and Outlook

Tempered by the continuing health crisis and supply chain disruptions, the global economy continues

to recover and is expected to grow by 5.7% in 2021 and 4.4% in 2022. U.S. GDP grew by 5.6% during

2021, reversing a 3.4% decline in 2020. After a 7.2% contraction in 2020, U.S. industrial production rose

5.5% in 2021 and will grow by 4.0% in 2022, driven by a rebound in demand for goods.

End-Use Markets Situation and Outlook

Light vehicles are an important market for chemistry, with over $3,200 in chemistry per vehicle. Global

vehicle production plummeted in 2020, with lockdowns resulting in order cancellations along the

supply chain and, once production resumed, a slowdown in assemblies as semiconductor

manufacturers were unable to meet demand. U.S. vehicle sales rose to 15.3 million in 2021, compared

with 17.0 million in 2019 and 14.5 million in 2020, and are expected to be 16.0 million in 2022.

Housing is also a large consumer of chemistry. Housing starts rose during the pandemic as historically

low mortgage rates and remote work and learning led to a geographic dispersion of households.

Housing starts grew to 1.58 million in 2021 — the highest since 2006, though constraints on building

materials, land use and labor, in addition to a�ordability challenges, will curb growth in the short

term. Housing starts are set to ease to 1.56 million in both 2022 and 2023.

Trade Situation and Outlook

U.S. chemical imports and exports have rebounded strongly in 2021, though the pace of improvement

has slowed in the second half due to port delays and other disruptions to logistics. Exports have also

been hampered by weather-related production outages along the Gulf Coast. Exports rose to $151

billion in 2021, while imports grew to $127 billion, resulting in a trade surplus of $24.0 billion, down

from $28.6 billion in 2020. Exports are expected to rise 7.3% in 2022, to $162 billion, while imports are

expected to grow 7.1%, to $136 billion, resulting in a trade surplus of $26 billion. By 2025, U.S. exports

are predicted to reach $182 billion, according to the Year-End 2021 Chemical Industry Situation and

Outlook.

Prepared annually by ACC’s Economics and Statistics Department, the Year-End 2021 Chemical Industry

Situation and Outlook is the association’s review of the U.S. and global business of chemistry and the

macroeconomy. It o�ers global and domestic chemical industry data related to production, trade,

shipments, capacity utilization, end-use markets, R&D spending, capital spending, employment and

wages.

RadTech Announces 2022 Conference Program

CHEVY CHASE, MD – With a focus on formulations, sustainability and new material development for

UV+EB applications, RadTech, the nonpro�t for the advancement of UV+EB training and education, has

announced the conference program for RadTech UV+EB Technology Expo and Conference 2022, which

is taking place May 9-12, 2022, at the Hyatt Regency Orlando, Florida. Enabling applications in printing

and packaging, wood and building products, electronics, and industrial coatings will be detailed at the

event with key material, formulation and process considerations.

RadTech UV+EB Technology Expo and Conference 2022 will also include more than 60 exhibitors

demonstrating the application of this technology.

Two dedicated sessions on 3D

printing/additive manufacturing will o�er

a deep dive into formulation, materials

and post cure. The event also provides

academic educational opportunities

including a UV+EB basics course and

"undergrad" and "graduate" level polymer

chemistry, as well as course on design of

experiments. The RadLaunch Class of

2022 will be presented at the event,

showcasing start-up companies and ideas

for new UV+EB applications and materials.

Study Predicts Decorative Coatings Market to Reach $91.6 billion by 2026

DUBLIN – Research and Markets has released a new report that projects the decorative coatings

market will grow from $71.3 billion in 2021 to $91.6 billion by 2026, with a compound annual growth

rate of 5.1% between 2021 and 2026. Environment-friendly characteristics, durability and better

aesthetic appearance are driving consumption of decorative coatings in various applications.

In terms of both volume and value, the residential market is expected to be the largest application

segment between 2021 and 2026. Economic growth and higher incomes in the last few years have

resulted in the construction of new homes and the remodeling of old ones, adding to demand.

Decorative coatings for residential construction applications include new paint and repainting. These

coatings mainly include architectural and functional products, such as paints, stains, lacquers, primers

and cleaners.

Polyurethane is expected to be the fastest-growing resin segment, in terms of volume, between 2021

and 2026. Polyurethanes are versatile materials that can be tailored to achieve the required hardness,

cure speeds, viscosities, and mechanical and thermal properties for many di�erent applications.

Polyurethane resins impart toughness and abrasion resistance to wood coatings, �oor �nishes and

coatings for other demanding applications. Other applications where polyurethane coatings can be

used are heavy-duty exterior and interior structures, paper mills, power plants, o�shore structures, oil

�eld machinery, exterior surfaces of steel tanks, handrails, conveyors, and chemical processing

equipment.

The report projects that APAC will be the largest and fastest growing market for decorative coatings

during the forecast period. The region has witnessed signi�cant economic growth over the last decade.

APAC encompasses a diverse range of economies with di�erent levels of economic development and

multiple industries. A high economic growth rate and heavy investment across industries, such as

building and construction and furniture, contribute to this trend. Key players are expanding their

decorative coatings production in APAC, especially in China and India, due to advantages such as the

low cost of production and the ability to better cater to emerging local markets.

The report, Decorative Coatings Market Resin Type (Acrylic, Alkyd), Technology (Waterborne, Solvent-borne,

Powder), User Type (DIY, Professional), Coating Type (Interior, Exterior), Application (Residential, Non-

Residential), and Region — Global Forecast to 2026, is available now from Research and Markets.

According to the report, regulatory

policies will have a signi�cant impact

on the paint and coatings industry.

Potential changes in regulations can

create uncertainty throughout the

value chain, and manufacturers need

to take time to adapt technology to

the new regulations. Di�erent time-

consuming regulatory changes in

di�erent regions can impact raw

material producers, formulators,

channel partners and end users. This

means that decorative coatings

producers must constantly evolve

their processes to comply with the

new policies and reduce VOC

emissions.

Coatings Trends & Technologies and Powder Coating Summit Issue Call for

Speakers

TROY, MI – Coatings Trends and Technologies

(CTT) and the Powder Coating Summit (PCS) will

be co-locating on Sept. 8-9, 2022, in Lombard,

Illinois. Each event will have separate conference

tracks, but will share an exhibit hall.

The Call for Speakers for both CTT and PCS is now

open through April 1. Both liquid and powder

coating professionals are invited to submit an

abstract to present at the appropriate event. Click

here to learn more and submit to CTT, and click

here for PCS.

https://www.pcimag.com/coatings-conference?
https://www.pcimag.com/powder-coating-summit
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SHOWS & CONFERENCES

2022

FEBRUARY
7-11
Polymers & Coatings Winter 2022 Short Course

San Luis Obispo, California

wctc.calpoly.edu/content/short-courses

FEBRUARY
20-25
Waterborne Symposium

New Orleans, Louisiana

waterbornesymposium.com

MARCH
2-4
CHINACOAT

Shanghai, China

chinacoat.net

MARCH
10-12
PaintIndia

Mumbai, India

paintindia.in/home

MARCH
17-19
Paintistanbul & Turkcoat

Istanbul, Turkey

turkcoat-paintistanbul.com

APRIL
5-7
American Coatings Show and Conference

Indianapolis, Indiana

american-coatings-show.com

APRIL
25-27
World Adhesive & Sealant Conference

Chicago, Illinois

wac2022.org    

APRIL
26-29
Paint Expo

Karlsruhe, Germany

paintexpo.de/en

MAY
4-6
Coatings for Africa

Johannesburg, South Africa

coatingsforafrica.com

MAY
5
DSCT FOCUS

Plymouth, Michigan

dsctfocus.org

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

Orlando, Florida

radtech2022.com

MAY
17-18
Windy City Coatings Course

Itasca, Illinois

windycitycoatings.com

MAY
25-26
CPCA Annual Conference and AGM

Québec City, Québec

canpaint.com

JUNE
5-8
SSCT Annual Technical Meeting

Jacksonville, Florida

southerncoatings.org

JUNE
21-23
ABRAFATI

São Paulo, Brazil

abrafati.com.br/en

SEPTEMBER
8-9
Coatings Trends & Technologies

Lombard, Illinois

coatingsconference.com

SEPTEMBER
8-9
Powder Coating Summit

Lombard, Illinois

powdersummit.com

SEPTEMBER
21-23
Paci�c Coatings Show

Jakarta, Indonesia

paci�c-coatings-show.com

OCTOBER
16-18
Gulf Coatings Show

Sharjah, UAE

gulf-coatings-show.com

DECEMBER
5-7
2022 World Coatings Summit

Miami, Florida

european-coatings.com/events/2022/the-coatings-summit-2022
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DID YOU KNOW?

DSC Can Be a Critical Tool for
Determining Morphology of
Composite Latex Particles Video credit: ilyast /

Creatas V1ideo, via

Getty Images

Did you know that di�erential scanning calorimetry (DSC) can be an important, even critical, analytical

tool for determining the morphology of composite latex particles? Those who are responsible for

providing reliable analyses for establishing the phase structure of composite particles know that

complete characterization is quite challenging, sometimes complicated, and often lacking for suitable

methods. To be complete, one needs to establish 1.) the degree to which the two polymers are

physically separated within the particle; 2.) the amount of interfacial polymer between the separated

phases; 3.) the relative locations of each polymer in the particle; and 4.) the polymer composition at

the periphery of the particle (i.e. at its water interface).

TEM (and sometimes AFM) can be very helpful for #3 above – but it is not generally a quantitative

analysis and is dependent upon one’s ability to selectively stain the polymers for contrast in the

electron beam. Sample preparation and correctly focusing the beam can be challenging and

potentially lead to errors of interpretation. Surfactant titration can be useful in determining the

polymer composition at the particle surface. Acid comonomers can complicate such measurements,

but one can turn to acid titrations with base to determine the amount of acid copolymer in the

external region of the particle, but not necessarily that at the very surface of the particle where the

surfactants adsorb.

Items 1 and 2 above can be quantitatively measured by DSC. When the two polymers have Tgs more

than 20 ºC apart, the DSC signal (see plot below) can yield the amounts of “pure” polymers and the

amount of interfacial polymer (Thermochimica Acta, 568, 20-30 (2013)). It cannot tell you where the

polymer phases are located in the particle. However, it is the �rst, best analytical measurement that

we recommend be done for composite particles and can suggest whether or not going to the TEM will

be worthwhile.

Additionally, the DSC data (especially in derivative form as shown below, where the sample labeled

“SOI” represents the “as polymerized” sample, and the “seed” is the acrylate polymer) can yield

information about the uniformity (or lack thereof) of the copolymer composition of either “pure”

polymer.

We will treat that subject in our next "Did you Know?" column. As always, we welcome your questions

and comments at www.epced.com.

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

https://www.epced.com/
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TiO₂ INSIDER

By Gerald Colamarino, Director, TiPMC Solutions, Wilmington, DE

TiO2 Producers: Opportunities

and Challenges Vary

Video: Xiaoxing Zhao / Creatas

Video, via Getty Images

The TiO2 industry is seeing favorable supply and demand conditions. Chinese producers, the usual

industry disruptors, are facing far more serious challenges than their multi-national competitors. For

now, the tables appear to be turned.

The disruptions for the Chinese come from multiple sources:

The Chinese energy crisis is impacting TiO2 producers in terms of costs, but more in terms of

their ability to operate. TiPMC expects Chinese production to be reduced by 40-50 ktpa, or

about 15% of available capacity.

Coupled with environmental and energy restrictions on energy, the Chinese housing bubble is

decreasing TiO2 demand. As China is primarily domestically supplied, this is impacting

domestic producers.

Chinese export pricing is still not competitive with their multi-national counterparts.

Freight costs, both outbound and inbound, are increasing Chinese producer costs.

Feedstocks going into China are still very tight. Domestic production is equivalent to 2020, and

port inventories are low.

FIGURE 1 ǀ TiO2 import pricing and volumes to Western Europe. Note: Data in later months skewed by

countries yet to report. Source: Global Trade Tracker.

FIGURE 2 ǀ 2017-2021: Costs and sales of four leading multi-national producers (MNPs). Source:

Company 10Qs/TiPMC Estimates.

What is the result? MNPs are gaining share, and prices are increasing from all producers. Utilization

rates are increasing among all producers, within and outside China.

The situation is not ideal for MNPs. Supply chain pressures are impacting costs for all producers.

Chlorine availability and costs are severely impacting U.S.-based TiO2 producers. Chloride feedstocks

are in very short supply, due to disruptions to supply in South Africa and continuing depletion of

chloride resources. COVID-19 travel restrictions and competition for �nancing vs. other mining

industries are hampering new projects to supply increased demand and o�-set depletion.

What Does it Mean for Coatings Producers?
Unlike other raw materials, TiO2 is available for coatings producers. Given the extreme tightness,

prices have increased, but not near the escalation of 2011 and 2012, given the similarities in cycle

dynamics.

TiPMC believes that value and margins stabilization programs are highly responsible for the current

dynamics. MNPs do not wish to create the incentive for Chinese producers to accelerate capacity

expansions, creating restocking and downward pricing as demand cools. TiPMC does foresee

continuous increases through 2022, with market conditions stabilizing, and Chinese expansion,

despite re-investment economics, leading to further cycles. However, TiPMC believes these cycles will

be less severe and the overall pricing trendline to continue upward. This will be required to o�set cost

in�ation and support expansion of quality assets.

For more insights into the TiO2 and Mineral Sands markets, visit TiPMCconsulting.com. 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.

https://www.tipmcconsulting.com/
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Sustainable Waterborne
Acrylic Polymer Dispersions
By Dr. Shanti Swarup, Ph.D., Adjunct Professor, Department of Coatings and

Polymeric Materials, North Dakota State University, Fargo, ND; PPG Collegium

Member

Waterborne acrylic dispersions are widely used in the production of coating formulations for

industrial applications such as automotive, decorative and marine coatings. These dispersions are

classi�ed in two broad categories: 1. Low molecular weight (weight average molecular weight, Mw

<50,000 Dalton) and 2. High molecular weight (weight average molecular weight, Mw >50,000).

Low-Mw Polymers
Low-Mw polymer dispersions are traditionally made in a water-compatible organic solvent. The solvent

is heated to its boiling point in the �ask, into which a co-monomers feed containing acid-functional

acrylic or methacrylic monomer is added simultaneously with the initiator dissolved in organic solvent

over 2-5 hours. Upon completion of the polymerization as judged by consumption of all the monomers,

acid groups are partially or completely neutralized with base, and the polymer thus formed is diluted

with water. This type of polymer in coatings will release solvent in the atmosphere during application

and curing, contributing to the volatile organic compounds (VOCs). If the solvent is distilled out from

the polymer it will generate undesirable waste.

To overcome VOC and waste generation issues, low-Mw acrylic polymer dispersions can be made by

using a reactive solvent such as 1,2 epoxy hexane, 1,2 epoxy cyclohexane, 1,2 epoxy octane, or epoxy

ester of neodecanoic acid (known as Cardura E™, Figure 1). These solvents can be heated to their

boiling point or to 150-160 °C in case of Cardura E (boiling point 251-271 °C) in the �ask into which co-

monomers and initiator dissolved in the reactive solvent can be added simultaneously over 3-5 hours.

One of the co-monomers in the monomer feed will need to be an acid-functional acrylic or methacrylic

when epoxy is used as a solvent. During the addition of the monomer feed, two reactions will take

place: 1. acid groups will react with epoxy groups of the solvent, generating hydroxyl groups and; 2. all

the acrylate and methacrylate monomers will be polymerized by the free radicals generated from the

dissociation of the initiator (Figure 2). All the reactive solvent will be grafted onto the acrylic polymer

backbone, leaving no free solvent after completion of the monomer polymerization. In this process,

acid groups will need to be more than the epoxy groups such that after consumption of all the epoxy,

2-10% acid groups are left. These leftover acid groups are partially or completely neutralized with the

base such as ammonia, diethyl methanol amine or the likes and then diluted with water. The �nal

solid of these dispersions can be 25-50%, viscosity <1,000 centipoise, particle size 50-200 nanometers,

Mw 2,000-40,000 (US Patents: 6881786, 10975259).                                                                               

FIGURE 1 ǀ Structure of of Cardura E, where R1 plus R2 = 7 carbon atoms, viscosity at 23 °C is 7 milli-

Pascal/second.

FIGURE 2 ǀ Reaction scheme. The �ask contains Cardura E.

Control of Particle Size

The particle size can be controlled by controlling the amount of acid groups and their degree of

neutralization, the higher the acid and base, the lower the particle size. Usually, an acid value of 15-30

on the solid is su�cient to have a stable dispersion. At low acid value, 100% neutralization of acid with

base is required. At higher acid value, less than the 100% is needed to control the viscosity. The higher

the degree of neutralization, the greater the viscosity.

FIGURE 3 ǀ Structures of tertiary dodecyl

mercaptan, 2-ethyl hexyl acrylate (EHA), isobornyl

methacrylate (IBoMA). H atom on EHA and IBOMA

attached to tertiary carbon can get abstracted at

150 °C. 

Control of Mw

The reaction temperature, amount and

types of free-radical-forming initiator,

chain-terminating monomers, and viscosity

all play a role in determining the �nal Mw.

At higher temperature, more free radicals

are formed, creating faster chain

propagation and lower Mw. The higher

amount of initiator will also form more

radicals, lowering Mw.

Continuous formation of radicals is

necessary because the time of existence of

a typical radical chain is short, usually less

than 10 seconds; consequently, new chains

must be started regularly. If the half-life of

an initiator is too short to provide the

necessary supply of radicals during the

entire reaction, either an initiator with a

longer half-life can be used, or the initiator

can be added to the reaction mixture

continuously during the reaction. The chain

transfer monomers, which contain

abstractable hydrogen at the reaction

temperature, can be used to terminate the

chain propagation and thus lower the Mw.

The examples of chain transfer monomers

are: tertiary dodecyl mercaptan, 2-ethyl

hexyl acrylate, or isobornyl acrylate or

methacrylate (Figure 3).The low-Mw, cationic polymer dispersion can also be made by using amine functional monomers such

as aminopropyl acrylate or N-methyl aminopropyl acrylate in the monomer feed. Upon the completion

of the polymerization, tertiary amine thus formed can be neutralized with acids such as acetic acid,

lactic acid or sulfamic acid.

These acrylic dispersions can be used to grind pigments and enhance �ow and leveling to improve

appearance, stain resistance and other coating properties.

Furthermore, the low-Mw core:shell acrylic dispersions can also be made using this method. Thus,

after making slightly acid-functional polymer in epoxy solvent, a second feed of comonomers

containing 10-30% acrylic or methacrylic acid and initiator can be added and copolymerized, optionally

functional monomers such as hydroxyethyl acrylate or methacrylate can be used to crosslink with the

crosslinker in the coating. The degree of neutralization with base can be adjusted to have a viscosity

less than 1,000 cps before or after dispersion in water (UP Patent: 8242211). The �nal solid could be

~45%. The core to shell ratio can be manipulated to control the rheology (low shear and high shear)

during application and eventually coating properties, speci�cally �ip-�op (brightness and darkness) in

metallic colors. Usually, core is more hydrophobic than shell and is around 70-80%.

FIGURE 4 ǀ Structure of a surfactant micelle,

where hydrocarbon chains are oriented inwards

and hydrophilic polar (green) groups are at the

surface.

High-Mw Polymers
High-Mw (>50,000) polymers are prepared

directly in water using a process called emulsion

polymerization. This process involves free

radical polymerization that usually starts by

making an emulsion of water, monomer and

surfactant. The most common type of emulsion

polymerization is an oil-in-water type emulsion,

in which droplets of monomer are emulsi�ed

with the surfactant in a continuous phase of

water. The amount of surfactant used must be

more than its CMC (critical micellar

concentration). This is the surfactant

concentration at which micelle (Figure 4) starts

to form, usually in the concentration range of

0.5-3%. The acrylic monomers are emulsi�ed in

these micelles and water-soluble initiator such

as ammonium persulfate is used as a source of

radicles.

After heating the water-containing surfactant to 75-85 °C, emulsi�ed monomer feed and initiator are

added simultaneously over 2-5 hours. A small number of monomers are solubilized in the water phase,

which are polymerized by free radicals forming oligomeric radicals that migrate to the monomer

droplets stabilized by surfactants where chain propagation takes place (Figure 5). The process

continues until all the monomers are consumed and the growing chain terminates. At this point, the

monomer-swollen micelle has turned into a polymer particle. More monomer from the droplets

di�uses to the growing particle, where more initiators will react. Eventually the free monomer

droplets disappear, and all remaining monomer is located in the particles and surfactant micelles will

disappear. The surfactant molecules will locate at the particle surface and will stabilize each particle

by electrostatic repulsion (in case of ionic surfactant) or by stearic stabilization (in case of non-ionic

surfactant). The �nal product is a dispersion of polymer particles. The �nal solid of these dispersions

can be 25-50%, viscosity <500 centipoise, particle size 50-200 nanometer, and molecular weight can be

50,000 million.

FIGURE 5 ǀ Scheme of emulsion polymerization.

Control of Particle Size

The particle size can be controlled by controlling the amount of surfactant — the higher the amount

of surfactant, the higher the number of micelles and therefore, the lower the particle size. In some

cases, acid-functional monomers can be used on the polymer backbone, which can also lower the

particle size after neutralization. The amount of surfactant in the system should be kept to a level

less than 3%, as these molecules over time will absorb water in the coated �lm, causing �lm defects

such as cracking and corrosion.

Control of Mw

Molecular weight of the polymer will depend upon the choice of monomers used. Chain-transferring

monomers, such as 2-ethyl hexyl acrylate and iso bornyl acrylate, will lower the molecular weight, and

so will mercaptans. Use of di-acrylate/methacrylate such as hexanediol diacrylate, ethylene glycol di-

methacrylate or tri-acrylate such as tri-acrylate of trimethalol propane will increase the molecular

weight in the range of millions. The diacrylate can be used in the amount up to 70% without changing

the viscosity of the system as the polymerization takes place inside the surfactant micelles that are

stabilized by the ionic charge at the surface or steric stabilization in the case of non-ionic surfactants,

or both. However, ionic stabilization is much more e�cient for long-term polymer stability than steric

stabilization.

Similar to low-Mw polymers, acrylic polymers of high Mw can be made in core-shell structure particles

consisting of polymers of di�ering hydrophobicity, core being hydrophobic (virtually free of acid) and

shell being hydrophilic. Shell is made hydrophilic by co-polymerizing 20-50% acrylic acid or methacrylic

acid and 10-20% hydroxy functional monomers, and the rest being non-functional. pH of the reaction

during synthesis is kept in the range 4-6, to keep low viscosity.

Thus, sustainable low-Mw and high-Mw polymers can be made without generating any waste during

polymer synthesis, using reactive solvents and water as a reaction media, which will help reduce VOCs

of coating formulations.

For more information, e-mail shanti.swarup@ndsu.edu.

https://www.shepherdcolor.com/?utm_source=PCI&utm_medium=digital&utm_campaign=industrial
mailto:shanti.swarup@ndsu.edu?Subject=


A POST-PANDEMIC RECOVERY

The Power of Color for
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Images

By Montaha Hide�, Vice President Color Forecasting, Color Marketing Group,

Ontario, Canada

The pandemic, and its e�ects, not only altered our lifestyles and business models, but also highlighted

the role and need for color in our lives. This reality manifested on various levels in medical,

governmental, residential, commercial and industrial environments, either physically or virtually.

From color-coded tiers to signal COVID-19 restrictions, to the application of color bursts to our private

spaces, and the most recent color-coded sticker system to indicate the degree of physical contact

accepted at in-person events, our appreciation for color and its impact received a real boost.

During lockdowns, the long hours we spent facing familiar objects and walls as the backdrop to our

computer screens have ampli�ed the monotony of working from home and physical distancing

experiences. Remote education allowed parents to recognize that children needed chromatic spaces

in their home-schooling environments. The use of face coverings ampli�ed the necessity to accentuate

the visible areas of the face with colors that suggested we are still alive behind our canopies.

Our collective pandemic experiences raised our collective awareness about the signi�cance and

impactful power of color for our mental and physical health. Because color is a manifestation of our

human psychology, it can modify our moods, change our perception of time, alter our sleeping and

eating habits, and work to our detriment or bene�t.

Cautiously, but expediently, we began adjusting our daily venues to create, with a splash of color,

friendly and cheering environments. We started designing with uplifting hues and nature-inspired

colors to transform our personal spaces into warming refuges that provide a sense of hope and

security.

2022+ Color Direction

Color Marketing Group® (CMG), which is celebrating its BIG SIXTIES anniversary this year, unveiled its

2022+ World Color Forecast™ (WCF) in November 2020 during its �rst Virtual International Summit.

Resulting from the collective research of its members and guests that came together at the height of

the pandemic at 17 virtual, international ChromaZone® Color Forecasting Workshops, CMG’s color

direction for 2022 includes 64 colors associated to macro trends in�uencing 12 color stories

representing four regions. These color stories tackled the co-existence of the digital and the real

worlds, truth and science, climate change, personal growth and resilience, social transformation, and

�nding our inner voices.

As the year unfolded, many of CMG forecasted colors already emerged in numerous market segments.

It is not unusual to see colors debuting ahead of their expected appearance because color trends do

not end with the end of a calendar year or start at the beginning of another. Colors emerge in the

market when consumers start embracing them. They can turn up earlier than forecasted or continue

to trend longer than predicted.

For 2022+, CMG anticipated the importance of yellow and purple, as well as green and blue families

ranging from pale, tinted neutrals to bright, saturated hues.

Green will be prominent in many market segments. Green will make a comeback in the kitchen, the

bathroom, the living room and other unexpected spaces to promote balance, renewal and a sense of

stability that we need during the healing process as we slowly adopt new post-pandemic lifestyles.

Blue is predicted to trend in various saturation levels and with an intensi�ed green or red in�uence,

providing an almost purple appearance. Traditionally, blue is representative of clean water and the

skies. Going forward, blue will also represent virtual and space travels, as well as new beginnings.

Yellow and Purple Emerge Simultaneously
While the general attitude toward yellow oscillates between restrained admiration and deep

popularity, yellow is associated with optimism. In his 2019 book “Yellow: The History of a Color,” Michel

Pastoureau pondered if yellow could be “the color of the future.” Though purple is an ambivalent color

and evokes a sense of ambiguity because it combines the stability of blue and the passion of red, it

stimulates the part of the brain related to creativity and can be both encouraging and calming to the

mind and nerves.

Up until recently, purple has had di�erent connotations. However, over the last 10 years, the color has

marked a fascinating evolution, from being associated with royalty, wealth and spirituality to

becoming attached to technology. That is remarkable because it represents two extremes. The �rst

time CMG Color Forecasters associated purple to cloud technology was for 2012+. In the years that

followed, the symbolism of purple overlapped between classic technology and modern online gaming.

In present times, purple is associated with digitalization, technology, cyberpunk, FinTech and space

exploration.

Because of their uplifting and calming e�ects, yellow and purple usually emerge at the same time

during or after di�cult times. An analysis of a decade of CMG WCF showcases the correlated

emergence of yellow and purple following the �nancial crisis of 2008 and post-pandemic 2020 (Figure

1).

FIGURE 1 ǀ Analysis of a decade of CMG World Color Forecast showing the correlated emergence of

yellow and purple post �nancial crisis at the beginning of the decade and post-pandemic in current

times.

Because color is interpreted di�erently by di�erent cultures, CMG Regional Color Forecasts are a

manifestation of the di�ering regional considerations arising during the forecasting process.

CMG 2022+ Asia Paci�c Color Forecast
For Asia Paci�c, the color direction for 2022 includes yellow-in�uenced reds with orange aesthetics.

Purple develops into a forward hue expressing the search for new beginnings, as new generations

continue to engage in the quest for fairness to protect the future of the planet.

Parting with traditional saturated colors, a new trend of low-chroma, tinted neutrals will emerge as a

frontrunner in many countries of the region. These tinted neutrals will interpret old-style traditions

in new manners and highlight the emphasis on a future expected to bring healing and wellbeing to all.

CMG 2022+ European Color Forecast
In the European region, the color direction deviates from previous years. Traditional, rich reds,

oranges, dark browns and blues will give way to less saturated yellows, cautiously signaling there’s

light at the end of the tunnel in a region eager for transparency and constancy.

Stimulated by the increased consumption of virtual reality, at one end, and motivated by the need for

digital puri�cation, at another, purple reappears in the European Forecast referencing the duality of

our post-pandemic world. The purple family is extended by bright, tech blue hues that display a

purple quality. They call for clean water, clear skies and new beginnings.

CMG 2022+ Latin America Color Forecast
The traditional bright red, orange, green and blue colors we are accustomed to seeing in Latin America

will diverge to debut an unexpected color direction, consistent with what we typically anticipate for

North America and Europe’s Color Forecasts. The shift could be attributed not only to macro

in�uences on color and design, but also to the important position the continent is forging for itself in

the global arena as a developing, design-forward marketplace.

The Color Forecast includes pale, clean and restrained yellows, indicating calmness and puri�cation,

and manifesting the energy running through our veins to keep us a�oat. The saturated vibrant reds

fade away to allow the release of balanced, muted, modern and unassuming reds, representative of

the beating of our hearts.

CMG 2022+ North America Color Forecast
Dominated by green, blue and purple, the North American Color Forecast reveals a surprising upward

direction of bright and vibrant colors. The blue and green hues are in�uenced either by red and yellow

or collide between each other, allowing verdigris or light emerald tonalities to come forward. They

cross the frontiers between personal emotions and physical communities, bridging them together.

These colors will be balanced by softer, tinted neutrals, whispering low tunes of courage, resilience

and hope. They bind us to the ground and promote respite as we cross the uncharted waters towards

the future.

Yellow will make a leap from a pale aesthetic in 2021 to an optimistic, higher chroma in 2022. This shift

signals our symbolic rebound and the importance of hope, boldness and new opportunities. Similarly,

orange gets injected with high doses of red personifying perseverance and innovation.

Bright, bold pink and magenta colors become important as a new take on empowerment to recognize

how science is shaping our world.

CMG 2022+ Key Colors
The Key Color for each regional CMG Color Forecast is indicative of the importance of the color family

to the Color Forecast, the signi�cance of the speci�c color to the color direction, and how the color best

represents the general mood of the color stories.

For 2022, CMG Key Colors convey a message of hope and renewal. See below for these colors and their

descriptions.

Asia Paci�c chose Hope, a low-chroma, clear yellow that

expresses optimism and restoration as we emerge

from the pandemic.

Europe de�ned Sunny Side Up, a soft, medium-chroma

yellow that shines with light. It characterizes the

empathetic and kind sides of humanity.

Latin America selected an intense, high-chroma

orange, Despertar, Spanish and Portuguese for

“Awakening.” It represents the power of the sun and

nature’s strength, and symbolizes the emergent spirit

of change and growth for the region.

North America speci�ed New Day, a low-chroma, fresh,

red-in�uenced blue with a light purple appearance. It

conveys a classic connotation of hope and new

beginnings. It suggests con�dence and familiarity to

greet the year with a sense of comfort and embrace a

new day.

I will examine CMG’s 2023+ World Color Forecast™ in the February issue of Paint & Coatings Industry

(PCI) magazine.

https://www.pcimag.com/infocenter/beyond-color


Debunking Conventional Wisdom:
How High-Quality TiO2 Actually
Reduces Overall Paint Costs
Contrary to what many have been told, the impact of high-
quality TiO2 on overall paint costs is more nuanced than you’d

think.
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By Dr. Michael Diebold, Technical Fellow, The Chemours Company, Wilmington,

DE  

We all know that TiO2 quality impacts appearance and performance, and that it’s also a key driver in

costs. But the e�ect of TiO2 pigment on paint cost is more complex than simply the price of the TiO2.

Paint formulators today have more choice than ever before when it comes to the quality of pigment

they select. Above all, formulators need to produce a quality paint. Whether it be applying a coating

durable enough to protect a bridge, wind turbine or other piece of industrial equipment, or requiring

complete opacity when painting over dark colors or stains in a residential home, formulators need to

know their paints will stand up to the job. Especially as many industrial applications are demanding

greater e�ciency via longer-lasting, more-durable coatings that increase the length of service, quality

is of critical importance.

Formulators also need to keep expenses in check. The growing availability of lower-cost TiO2 has

presented many formulators with a quick way to decrease the upfront expenses when creating a

paint.

Producers of these bargain pigments o�er a seemingly compelling proposition to formulators in the

form of lower prices. If the ultimate goal for the paint formulator is to lower overall costs, selecting

lower-quality TiO2 may seem like an easy and simple way to do so.

However, the truth of the matter is that these bargain pigments are not actually a good bargain.

Despite the lower upfront prices, using low-quality TiO2 can actually end up costing formulators more

in the long run. When formulators take a closer look, it becomes clear that it makes more �nancial

sense to choose higher-quality TiO2 most of the time.

Here are the three of the biggest reasons why:

Reason 1: Using Higher Quantities of Bargain TiO2 Cannot

Overcome Quality Shortfalls
The quality of TiO2 used is critical in determining a paint’s total opacity, and it’s no secret that lower-

quality pigments produce paints with lower levels of opacity. Many producers of bargain pigments

often tell formulators that these opacity shortfalls can be overcome by simply adding in a higher

quantity of lower-quality pigment. When formulators are approached with a 10% cost savings on a

pigment that produces a paint with 5% less opacity, it can seem on the surface that they’re receiving a

good deal.

However, despite what many formulators may have been told, simply adding 5% more TiO2 does not

increase light scattering by 5%, and it can be the case that using higher quantities of lower-quality

TiO2 physically cannot make up the di�erence in opacity. In other words, there is no amount of

bargain TiO2 that can achieve the same level of light scattering as high-quality TiO2. In fact, as Figure

1 demonstrates, the opacity bene�t of TiO2 decreases as TiO2 levels increase, and there is an upper

limit where adding too much TiO2 can even become detrimental to the overall light scattering power

of the paint. In such cases, the only way to achieve complete opacity is to increase the thickness of the

paint �lm.
FIGURE 1 ǀ Scattering power at varying TiO2 concentrations

These quality shortfalls eventually translate to higher overall costs. When using a paint with a lower

overall light scattering power derived from low-quality TiO2, more paint will be required to cover the

surface of the substrate with complete opacity. When more paint is required for a job, the formulator

will need to factor in the additional resins, solvents, additives and other materials that will drive up

the overall cost. In some cases, this will also require an additional coat to be applied, which adds cost

to the paint user.

Most of the time, formulators can spare themselves the extra materials and energy costs required to

make a greater amount of lower-quality paint, along with the headaches associated with doing so, and

instead produce a higher-quality paint from the start that will end up costing less in the end.

Reason 2: When Toned For the Same Brightness, Using High-

Quality TiO2 Almost Always Leads To A Less-Costly Outcome

There are two factors that contribute to a paint’s total opacity: its ability to scatter light and absorb

light. Light scattering involves light rays being deviated from their straight pathway when they hit an

obstacle, such as TiO2. As a result, more light bounces out of the �lm, and back to the eye, before

penetrating deeply enough to strike the substrate. Light absorption involves light rays being

absorbed and converted into energy, thus stopping the light from returning to the eye. The sum of

both light scattering and light absorption is what determines a paint’s total opacity.

Low-quality TiO2 has worse light scattering than its higher-quality counterpart. Paint using low-

quality TiO2 is able to overcome some of this light scattering de�ciency due to the pigment’s tendency

to have colored impurities, which absorb some light. Due to its higher levels of light absorption,

replacing high-quality TiO2 with lower-quality TiO2 can occur with little or no change in total opacity.

However, this does not mean that the lower-quality pigment performs identically to the original

pigment. Instead, we �nd that low-quality pigments produce paints that are slightly darker in color

due to impurities. This means that while the low-quality TiO2 paint is as opaque as the high-quality

TiO2 paint, it is also less bright in appearance.

If this lower brightness is acceptable for the job and the formulator is more focused on containing

costs than producing the brightest white paint possible, then one must consider what would happen if

the high-quality TiO2 paint was toned to the same brightness. In doing so, a signi�cant increase in

opacity can be achieved at a lower overall cost, understanding that less paint would be required to

cover the surface of the substrate with complete opacity.

Exploring Brightness, Opacity and Cost Through An Example

This e�ect is best understood through the exploration of a theoretical case study. As an example,

consider the optical characteristics – brightness and opacity – of three related paints. Paint A is the

incumbent paint made with a high-quality TiO2. Paint B is identical to Paint A except the TiO2 has

been replaced on an equal basis with a lower-quality pigment that costs 5% less than the incumbent

pigment. Drawdowns are made of both paints and the optical parameters measured on both are

shown in Table 1.

TABLE 1 ǀ Optical properties of paints with di�erent light scattering and absorption strengths.

Get the data • Created with Datawrapper

Paint A Paint B Paint C (Modi�ed Paint A)

Description Incumbent Alternate TiO2 Incumbent TiO2 Paint Toned to Equal Brightness

R 0.855 0.846 0.845

RO 0.775 0.763 0.769

Contrast ratio 0.906 0.902 0.910

Brightness (ROO) 0.880 0.866 0.866

SX (total light scattering) 3.82 3.63 3.82

KX (total absorption) 0.0307 0.0376 0.0418

Spread rate (m2/L) 9.21 9.20 9.97

Spread rate (ft2/gal) 375 375 406

As can be seen from the RꝎ and spread rate values, Paint B is less bright than Paint A but has the

same opacity. The SX (total light scattering) and KX (total absorption) values calculated from the

re�ectance measurements con�rm that this reformulation reduces light scattering but increases light

absorption. We can therefore decrease the TiO2 pigment cost of the paint by 5% while maintaining

opacity. Since TiO2 costs can be as high as 40% of the total raw materials cost of a paint, this exchange

could decrease total ingredient costs of the paint by as much as 2%.

If the slightly lower brightness of Paint B is acceptable, then the formulator should consider Paint C,

which is simply a modi�cation of Paint A to which carbon black toner has been added to give it the

same brightness as Paint B. This modi�cation does not change the light scattering strength of the

paint (SX) but increases the absorption strength (KX). Paint C di�ers from Paint B, then, in two

important ways – stronger light scattering and stronger absorption – both of which increase opacity.

As can be seen in Table 1, this increases the spread rate by over 8%.

As calculated above, Paint B provides a total ingredient cost savings of 2% compared to Paint A.

However, because Paint C is 8% more opaque than Paint A (and Paint B), it decreases the cost of

coverage ($/m2) by 8%. The greater savings, then, is to maintain the high-quality pigment but to tone

the paint to match the lower brightness of paint made with the low-quality pigment. Looked at

di�erently, we can say that Paint B cost less on a gallon basis but more on a coverage basis.

Reason 3: Greater Dispersibility of High-Quality TiO2 Lowers Energy

Costs
Additional cost savings from using high-quality TiO2 can also be realized during paint formulation. By

using the highest-quality TiO2 grades, formulators can lower the amount of dispersant needed in

formulation because dispersant binds more e�ciently to the surfaces of the high-quality pigment. In

addition, high-quality TiO2 enables a faster, lower-energy grind because of its enhanced wettability

and lower dispersant demand. On top of reduced material costs by requiring less dispersant per can,

this reduction in grind time and the possible elimination of unneeded milling operations can lower the

energy costs needed to produce the paint.

Through its advantages of more rapid grind-in, potentially fewer grind steps, and �exibility to be

formulated at higher solids grind base, high-quality TiO2 also o�ers an extremely cost-e�ective means

of increasing capacity at rate-restricted coatings manufacturing facilities.

Additionally, there are other bene�ts to using less dispersant that a�ect the quality of the paint. For

example, paints that use less dispersant tend to produce �lms with less water sensitivity, stronger

adhesion to substrates, lower hardness and greater resistance to humidity. As a result, these paints

will require less touchups and can help extend the life of the underlying asset.

Calculating Total Cost is a Nuanced Equation
There are many factors to account for when selecting a TiO2 grade for paint formulation. While the

lower upfront prices of bargain pigments can be extremely tempting to procurement professionals

and paint formulators, most of the time it makes more �nancial sense to go with the higher-quality

TiO2. Especially when the end goal is to produce a high-quality paint that meets the increasingly

demanding requirements of today’s industrial and architectural applications, formulators can save

themselves headaches and unforeseen expenses down the line by going with the higher-quality

pigment from the start.

Calculating the end impact of TiO2 quality on the overall cost of the paint requires some critical

thinking, but is a worthwhile exercise for paint formulators attempting to create the highest-quality

paints at the lowest possible costs. For this reason, it is important to work with a TiO2 supplier that

understands the unique products a formulator is producing and the various materials and steps

required to create them. With this intimate knowledge, material suppliers can help formulators make

the best decisions that will meet the needs of their end customers.
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Highly E�cient Organic
Thixotrope for Non-Aqueous
Industrial Coating Systems
Enhanced Performance Through Applied Innovation

By Chris Sieto, Regional Market Manager, Elementis Global, East Windsor, NJ

Marine and protective coatings typically have very high requirements in terms of sag stability. The

systems are typically spray applied in high layer thicknesses of around 1,000 µm (or even more) in one

pass. This high demand of the systems limits the selection of suitable rheology modi�ers.

Organic thixotropes provide the properties to ful�l this speci�c need. However, especially older classes

of this technology have complex requirements in terms of incorporation and activation. Elevated

temperatures at a speci�ed range, combined with high shear for a de�ned period of time, in

accordance with the system that can be based on a manifold of binder chemistries and various solvent

compositions, are required to achieve optimum performance (Figure 1).

FIGURE 1 ǀ Activation of organic thixotropes.

From a processing point of view, usually the batch-by-batch technique is used. External heating or

cooling equipment is often not available so that active temperature control during processing is

either not possible or only available on a lab scale. The necessary energy to obtain and adjust the

activation temperature is in such cases normally generated by friction during dispersion. The end

temperature is dependent on parameters such as disperser speed and pigment/extender loading

level, and has a strong in�uence on the entire processing time. Therefore, rheology modi�ers that are

suitable for use over a wider temperature range show signi�cant bene�ts.

Product Class Comparison
Organic rheological additives provide outstandingly high low-shear viscosity in combination with a

strong thixotropic �ow character in non-aqueous systems. As shown in Figure 2, in comparison to, for

example, fumed silica, the low-shear viscosity is much higher. With respect to practical relations, this

means that organic thixotropes provide potentially the highest �lm build properties. On the other

hand, fumed silica provides higher viscosities at high shear rates. This e�ect often adversely a�ects

the sprayability, especially the atomization during application.

FIGURE 2 ǀ Comparison to other product classes.

Organoclays, which are used to a lesser extent in this market segment, are more bene�cial in terms of

levelling, combined with well-balanced anti-sag performance.

For activation, the diamide-based rheology modi�ers need to be exposed to mechanical forces applied

alongside with speci�c temperature over a de�ned period. The mentioned activation temperature

needs to be in line with the relevant solvency forces.

Product Chemistry
After activation, the rheological structure is built up by the molecules orienting towards each other,

forming a �brillar structure due to the nature of the amide functionality, as shown in Figure 3. The

driving forces for this process are intermolecular interactions such as hydrogen bonding and van-der-

Waals forces.

FIGURE 3 ǀ Thickening mechanism.

Castor waxes, the oldest class of organic thixotropes, require similar processing, however are much

more sensitive to changes in the systems’ solvency forces and processing temperature. Further, they

do not cover the entire solvent range. Additionally, they have a much higher risk of certain side e�ects

such as seeding and false body.

The latest class of diamide rheology modi�ers out of the THIXATROL® PM and THIXATROL AS series

allows proper activation over a very wide range of application temperatures in order to allow

formulators robust and predictable processing under real-life conditions where temperature

variations often occur, e.g. between summer and winter.

Further, these products are applicable at markedly lower temperatures than traditional grades based

on similar chemistries. This is especially of great importance in solvent-free systems where the

activation temperatures are normally high. The main advantage of such low-temperature activation is

energy and cost savings in the manufacturing process. The process can be carried out without

external heating and is faster.

Renewable Resources
Also, from a sustainability point of view, these kinds of rheology modi�ers are very interesting. The

new rheology modi�ers out of the THIXATROL product line are produced from renewable resources

(>75% bio content).

However, even with these major improvements, not all formulations are covered. In systems of higher

polarity, especially when formulating with various alcohols, e.g. benzyl alcohol or butanol, a drop in

e�ciency in comparison with less-polar systems is often the result. Alcohols are becoming more and

more popular, and are being formulated often in higher concentrations to reduce the amount of

aromatic solvent. In addition, they are required to stabilize the system and enhance the adhesion of

the coating to the substrate.

New THIXATROL PM 8058 has been developed to provide solutions exactly for these kinds of

formulations, utilizing higher amounts of highly polar solvents. Furthermore this product is

signi�cantly more e�ective than the other rheology modi�ers in the THIXATROL PM and THIXATROL AS

series.

Improvements with THIXATROL PM 8058 become obvious in the following model study, in which a high-

solids epoxy-based primer with 83% solids content was formulated with varying solvent ratios in

comparison to a commercially available reference organic thixotrope. In all cases, the concentration

was chosen on a level of 0.5%. This was done to emphasize the e�ect of the organic thixotrope at lower

viscosity levels and to visualize the e�ect of the various solvent compositions on the viscosity build.

As can be seen in Figure 4, in the standard formulation the solvent part was dominated by xylene. In

the other versions, either isobutanol or benzyl alcohol are used in the highest concentration. The

activation process was performed by a tooth-bladed Cowles dissolver at 16 m/s. The activation

temperature was (in all cases) adjusted to 66 °C for 25 minutes.

FIGURE 4 ǀ Solvent blends used in test system.

A comparison of the

rheological characteristics

was done 24 hours after

manufacturing. The data

visualized in Figure 5 show

the performance of both

organic thixotropes in the

systems equipped with

described various solvent

compositions, with a special

focus on the low-shear

viscosity. The small graph in

the upper right corner

displays the viscosity

variations of the alcohol-rich

samples to the sample in the

xylene-dominated system.

FIGURE 5 ǀ In�uence of solvent blends on viscosity build. 

It is obvious that the reference thickener signi�cantly lost viscosity at low shear rates when

formulated in both alcohol-rich systems. A di�erent picture was observed when THIXATROL PM 8058

was utilized in the same range of systems. Contrary to the market reference product, a viscosity rise in

comparison to the reference product was observed. This is especially the case when benzyl alcohol was

dominant in the formulation. In the systems dominated by isobutanol, the di�erence was with a plus

of about 10% somewhat lower.

The viscoelastic characteristics of the tested coating, generated in a structure recovery test, also

underline the bene�ts of THIXATROL PM 8058. To simulate the post-application behavior, the

structure of the coating was disrupted in a rotational measuring step by a high shear rate of 1,000 s-1.

In a second, oscillatory step, the behavior after the removal of initially applied shear analyzes the

properties of the coating after impacting the substrate. This is shown in Figure 6.

FIGURE 6 ǀ In�uence of solvent blends on viscoelasticity. 

When the damping factor (also called the tan delta value) is above 1, the �uid behavior of the sample

is dominant and indicates that practically no structure is relevant, and the system �ows. If the

damping factor is below 1, the elastic behavior of the sample is dominant and indicates the presence

of an internal structure. A strong structure indicates excellent sag stability and should consequently

correlate with the results generated in practice.

However, in this testing the time behavior also played a major role. The faster the structure recovered,

indicated by the crossing of the tan delta value of 1 coming from a higher level, the lower the time

window for eventual sagging.

It can be seen in Figure 6 that all samples displayed a dominance of the �uid character, indicated by

tan delta values of above 1, directly after shear removal.

With the reference organic thixotrope, a strong in�uence of the various solvent compositions on the

viscoelasticity were observed. Directly after shear removal, both alcohols shifted the characteristics

strongly towards a further �uid-dominated behavior. With respect to the time scale, no redomination

of the elasticity could be detected. The e�ects were strongest with a dominant concentration of

benzyl alcohol.

The in�uence of the various alcohols on the sample with THIXATROL PM 8058 was di�erent. The

absolute damping factors only slightly di�ered in comparison to the reference sample in the standard,

xylene-dominated system. The main di�erence is the point in time when tan delta crossed the line of a

value of 1. This structure recovery time in both alcohol-dominated systems was somewhat shorter. As

a consequence, these data make potentially higher layer thicknesses expected after application of

coatings with THIXATROL PM 8058 than with the reference rheology modi�er.

In order to identify the optimum activation temperature window, the xylene-dominated system was

chosen (Figure 7). In this study, individual samples were equipped either with THIXATROL PM 8058 or a

reference thickener activated at individual temperature.

FIGURE 7 ǀ Viscosity build/activation temperature.

We observed that THIXATROL PM 8058 provided signi�cantly higher viscosities at a shear rate of 0.1 s-1

than the reference product over the entire tested temperature range from 35 to 75 °C. Stable and

predictable viscosity build with this product was obtained in a temperature range between 45 and 75

°C.

The in�uence on the activation time at various temperatures on viscosity build and sag control of

THIXATROL PM 8058 is shown in Figure 8.

FIGURE 8 ǀ In�uence of activation time.

Results con�rm the wide activation temperature window. Excellent viscosity build at low shear of 0.1 s-

1 could be detected with 30 minutes dispersing time at the lowest activation temperature of 35 °C.

The most stable values were obtained in a temperature range from 45 °C up to 75 °C, and could be

repeated. In this range, an activation time of 30 minutes is su�cient for proper viscosities. An

extension of the activation period to 45 minutes generates a further slight increase in performance.

Also, in terms of stability, after 4 weeks of storage at an elevated temperature of 50 °C, THIXATROL PM

8058 provided excellent results. Figure 9 shows that only when activated at 35 °C were noticeable

changes in the viscosity or the sagging stability observed. With an activation temperature of 45 °C,

only a slight variation of the viscosity could be detected. In the case of sagging control, no changes at

all were seen.

FIGURE 9 ǀ Storage stability.

Comparing the achievable maximum applicable layer thicknesses after application by airless spray,

Figure 10 shows that THIXATROL PM 8058 clearly outperforms the reference rheology modi�er. The

market reference organic thixotrope allows a maximum layer thickness of 300 µm. THIXATROL PM

8058, formulated at equal concentration and activation conditions, guarantees sag control up to a

range of 500-700 µm.

FIGURE 10 ǀ Sag stability after spray application.

The investigation of various processing conditions has shown that the activation of THIXATROL PM

8058 can be successfully performed by various methods (Figure 11). The best results were achieved

when the product was added to the grind process at the beginning of manufacturing, or alternatively,

in a readily formulated, but unthickened coating system. In the latter case, to avoid material squirting

out from the vessel, the applied shear cannot be as high as with the grind activation.

FIGURE 11 ǀ Recommended processing methods.

In post addition, a dissolver tip speed of 12 m/s should be used. The relevant activation temperature

needs to be controlled externally. With direct addition, 16 m/s or even higher tip speeds can be used.

Also, no arti�cial temperature control needs to be done, as the friction is high enough to generate the

required energy.

Adding the organic thixotrope to the mill base has mostly been performed in factory-based

production. Post activation o�ers additional options, e.g. a time-e�cient lab screening.

Due to the low shear requirements of THIXATROL PM 8058 for activation, it might also be possible to

create pre-gels in certain solvents or solvent/resin blends that can then be further used in coatings

processing.

Conclusion
The discussed results and properties show that THIXATROL PM 8058 extends the series of e�cient

organic thixotropes. It utilizes the latest technology of highly sustainable diamide waxes, being based

on more than 75% renewable raw material.

THIXATROL PM 8058 can withstand higher amounts of various alcohols and other highly polar solvents,

and clearly outperforms other thickener classes. In comparison to other amide-based rheology

modi�ers, even higher viscosities and sagging stabilities can be achieved when compared to similar

formulation conditions.

This product also provides a wide activation temperature window for very robust manufacturing

under real-life conditions.

Further, it is storage stable when processed at lower temperatures for limited dispersing times. Short

activation periods of 30 minutes provide viscosity-stable coatings systems. Additionally, the potential

activation temperature starts at low levels. At 45 °C, a signi�cant and stable viscosity build, as well as

excellent sagging stability, were noticed. A further rise in activation temperature (up to 75 °C) at

equal dispersion period resulted in only small variations.

In comparison to commercially available reference organic thixotropes, THIXATROL PM 8058 acts

signi�cantly higher in e�ciency. This allows formulators to signi�cantly reduce the loading level while

keeping viscosity and sag control.

Consequently, THIXATROL PM 8058 is an ideal rheology modi�er in the cost-e�ective and sustainable

formulation of industrial, marine and protective coatings as well as other non-aqueous systems.

Test Methods

Rheology Measurements

Rheology was determined using the Anton-Paar MCR 301 rheometer, equipped with PP 50 measuring

geometry at a gap width of 1 mm, at a temperature of 23 °C. In the case of the oscillatory, amplitude

sweep data showed a �xed angular frequency of 10 rad/s was pre-adjusted.

Spray Application Conditions

The coating was applied airless by Grace XForce HD in stripes (1-6 spray passes) in order to obtain

various layer thicknesses. Curing of the samples was done in a vertical position.

Test Formulation

Get the data • Created with Datawrapper

Component A

Difunctional bisphenol A/epichlorohydrin – low molecular weight 18.0

Hydrocarbon resin 7.2

Epoxy bisphenol A resin – low molecular weight 3.0

Xylene 2.5

Rheological additive 0.5

Calcium carbonate 46.7

Titanium dioxide 10.0

Solvents (in the mentioned concentration ratio) 12.0

Total 100.0

Component B

Hardener – polyamide 30.7

https://www.waterbornesymposium.com/
data:application/octet-stream;charset=utf-8,%EF%BB%BFComponent%20A%2CX.1%0ADifunctional%20bisphenol%20A%2Fepichlorohydrin%20%E2%80%93%20low%20molecular%20weight%2C18%0AHydrocarbon%20resin%2C7.2%0AEpoxy%20bisphenol%20A%20resin%20%E2%80%93%20low%20molecular%20weight%2C3%0AXylene%2C2.5%0ARheological%20additive%2C0.5%0ACalcium%20carbonate%2C46.7%0ATitanium%20dioxide%2C10%0ASolvents%20(in%20the%20mentioned%20concentration%20ratio)%2C12%0ATotal%2C100%0AComponent%20B%2Cnull%0AHardener%20%E2%80%93%20polyamide%2C30.7
https://www.datawrapper.de/_/kxHe5
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Developments in Iron
Oxide Pigments
In August of 2021, Michael Ertl became the new head of the

Inorganic Pigments (IPG) business unit at LANXESS. IPG

operates its largest site in Krefeld-Uerdingen, Germany, and

has additional sites in Porto Feliz (Brazil), Starpointe

Burgettstown (USA), Branston (UK), Vilassar de Mar (Spain),

Sydney (Australia) and Ningbo (China). PCI recently interviewed

Ertl on the latest developments and innovations in the

inorganic pigments industry.

Michael Ertl

PCI: How has the iron oxide market performed in 2021? What are the

major developments impacting industry?

Ertl: In general, the demand for iron oxide pigments in the coatings industry has increased globally by

around 5% compared with the previous year. The order level is even higher than in the pre-Corona

year 2019, and we expect the market for pigmentary iron oxides to continue its growth course in the

coming years. In order to meet the growing demand for synthetic iron oxides, LANXESS had

successively expanded its production capacities at all sites over the past �ve years.

Unfortunately, positive developments were counteracted by the economic impact of the Corona

pandemic. The high-volume pigments industry has been severely a�ected by the massive disruption

to logistics chains. Bottlenecks and skyrocketing prices in freight tra�c have severely delayed

deliveries. In combination with signi�cantly increased raw material prices, price adjustments were

necessary for all iron oxide producers.

In the second half of the year, this was compounded by the energy crisis in Europe and China – two

regions that are home to around 90% of iron oxide production. In Europe, we encountered gas prices

like we have never seen before. In the last six months alone, prices have quadrupled. The situation in

China was even more unpredictable. Here, virtually overnight, the energy supply in some regions was

drastically reduced by government decree. This also a�ected local iron oxide producers. In addition to

supply bottlenecks for coal imports, the strict energy-saving requirements of the Chinese leadership

can be named as the reason. In various provinces, industry has been instructed to reduce energy

consumption in order to meet year-end energy targets. By 2030, China aims to reduce energy intensity

by more than 65% compared with 2005.

For the coming year, I hope that the situation will ease again. However, it is also clear that the

industrial challenges we face as a result of climate change are huge.

PCI: You are referring to the implementation of the Paris climate

agreement, which is now becoming visible: what does that mean for the

future of the pigment industry?  

Ertl: The Paris Agreement sets out a global framework for combating climate change. Its

implementation requires massive e�orts on the part of industry. The pigment industry is certainly

one of the energy-intensive industries. In my view, only those market players who manage to

signi�cantly reduce their energy footprint will survive in the medium term.

Against this background, LANXESS as a whole has set itself the goal of becoming climate-neutral by

2040. It goes without saying that the Inorganic Pigments business unit will also make its contribution

to achieving this goal. We are already taking the necessary steps to realize this. One example: by the

end of this decade, we expect to reduce CO2 emissions at our largest site in Germany by more than

50% by switching from fossil fuels to hydrogen and green electricity.

With such investment in sustainability, we create value not only for society, but also for our

customers. To better highlight this, we plan to be able to o�er – as the �rst iron oxide manufacturer –

Environmental Product Declarations (EPDs) for selected product ranges. These declarations, which are

based on life cycle analysis, describe in detail the environmental performance of our pigments – from

raw material extraction through production to the gate. In this way, we aim to create transparency

and provide our customers with veri�able information on the environmental impact of our products.

PCI: Innovation is important to the success and growth of the coatings

industry. How can iron oxides contribute in this respect?

Ertl: Iron oxide pigments have been used for many decades in the manufacture of paints and coatings.

It is true that the innovation potential of these pigment types is limited due to their chemical

morphology. However, not all iron oxide pigments are the same. Particularly in terms of sustainability,

high-quality iron oxides can make a contribution to improving the property pro�le of coatings.

Technical expertise in the manufacturing process is crucial in this respect. The control of the pigment

synthesis has a signi�cant impact on the performance of the pigment in the end application. Let me

give you an example: By controlling the crystal structure, pigments with advanced processing features

can be produced. De�ned crystal structures can improve the adoption of stabilizing wetting and

dispersing agents, which results in a corresponding reduction of their addition rate by more than 40%.

Another example concerns pigments produced by the so-called LAUX process. Tests have shown that

these red pigments in particular exhibit an excellent color development in combination with VOC-free

agents. Compared to red pigments produced by other manufacturing processes, the proportion can

be reduced by up to 50% to achieve complete wetting.

As you see, even such an established pigment technology can bring added value by improving the

sustainability pro�le of advanced coatings.
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Five Disasters
Caused By Corrosion
By Samuel Cowlishaw, Marketing Manager, Blend Supply, Fort Worth, TX

The industrial coatings contractors that we partner with across the country do important work. When

something goes wrong, there are lives at stake. Whether it is painting the structural steel inside

buildings, trailers or earth-moving equipment, making sure that corrosion does not sneak in is a high

priority. Our infrastructure ultimately depends on paint, and as a coatings supplier we do not take

that lightly.

This article will review �ve disasters caused by corrosion. Corrosion being de�ned as, "when a re�ned

metal is naturally converted to a more stable form such as its oxide, hydroxide or sulphide state, this

leads to deterioration of the material." When corrosion (rust) attacks your metal, the structural

integrity will eventually fail. This can lead to injuries and even death. Some global examples follow.

Genoa, Italy Bridge Collapse
In August of 2018, a bridge collapsed in Italy, resulting in the death of 43 people. The bridge was only

51 years old, and was frequently used by local citizens. The steel cables supporting the bridge failed

due to damage from corrosion.

“Italian engineering experts have

heavy suspicions that corrosion to

the bridge's steel cables

contributed to the collapse, saying

that it decreased the bridge's

overall strength by 20%.” Global

Resilience Institute at Northeastern

University

Sinking of the Erika
In December of 1999, a Maltese tanker broke in two while traveling near the coast of Brittany, France.

Nearly 19,800 tons of oil were spilled. There were multiple parts of the ship that had failed due to

corrosion, and the �nal straw that broke it apart was severe weather. There were immense economic

and environmental consequences for the region.

"In an inspection in Portland in July 1994, holes

were discovered in the main deck coaming,

indicating that signs of corrosion were already

in place more than �ve years before. It was

also found that there were holes in both the

portside and starboard inert gas system risers,

which are critical items of safety

equipment...There was yet more evidence of

corrosion, with the ship's watertight doors not

sealing properly and wasting on the door

coamings." Corrosion Doctors

Fall of Railway Tra�c Lights
In November of 2014, a train travelling through England struck the railway tra�c lights that had

fallennear an intersection. The post holding the lights fell due to corrosion at its base and was then

struck by an oncoming train. Corrosion ate through the pole, causing it to fall and ultimately resulting

in the entire track being blocked.

"The Rail Accident Investigation Branch said

the outcome could have been much more

serious if the �rst train to encounter the

collapsed signal had been travelling at

speed on the completely obstructed track.

It found the hollow steel post had corroded

just above ground level, but could not be

seen because it was hidden by ballast." BBC

Bhopal, India Incident
In December of 1984, one of the world's largest industrial disasters occurred, resulting in the death of

nearly 8,000 people. Corrosion caused toxic gas (phosgene, monomethyl amine (MMA), methyl

isocynate (MIC) and the pesticide carbaryl, known as Sevin) from a pesticide plant to leak into the

atmosphere.

"In the night between 2 and 3 December 1984, there

was a penetration of large amounts of water into

the tank with methyl isocyanate (MIC), with over 40

tons of MIC. The addition of water into the tank

caused a runaway chemical reaction, resulting in a

rapid rise in pressure and water. Heat generated by

the reaction, chloroform concentrations higher than

normal and the presence of an iron catalyst caused

by the corrosion of the stainless steel tank wall,

resulted in the opening of the safety valve... The

wind blew the cloud of gas, and more than 500,000

people were exposed to toxic e�ects of its

ingredients...The o�cial death toll is 2,259, while

uno�cially the number is much higher, about

8,000." Zoran

Balcony Collapse at University of Virginia
In May of 1997, a balcony collapsed during the spring commencement ceremony. This incident killed

the grandmother of a medical school graduate and injured 18 people. Though the building was 175

years old, the culprit behind the incident was unseen corrosion. Rust had eaten away at the metal

rods inside the balcony, which failed under the weight of the attendees.

"An engineering �rm hired by the university said the

collapse likely was caused by the failure of one of the

four hangar rods that suspended the balcony from

the second �oor of one of the buildings...The report

said that the cast-iron rod, apparently the original

from the balcony's construction in the 1820s,

corroded over many years, but that a wooden beam

hid the damage." The Washington Post

Combating Corrosion
Our recommendation for combatting corrosion is primarily to understand your resin. Resin is the part

of the paint that binds all of the coating's ingredients together and makes the paint stick to the

substrate. The industrial coatings industry is comprised of four basic resin types (alkyd, acrylic, epoxy,

urethane). There are also "modi�ed" versions that combine multiple types. For example, consider

Axalta's Tufcote 2.8 HG 3100, which is an acrylic-alkyd. Each resin has strengths and weaknesses,

depending on your application. Epoxies tend to have the best corrosion resistance (�nd out more

about their adhesive qualities in my Understanding Epoxy Adhesion article). If you are not mindful of

the resin in the paint your shop is using, then structure failures can occur.

Additional considerations are application aspects like surface preparation and application technique.

If your coating is unable to adhere to the surface, moisture can sneak in. If the coating is applied too

thinly or too thickly, corrosion can occur. Always review the data sheets for the coating you are

planning to use before application.
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High-Performance Pigments
to Make Gradual Recovery in
Post-COVID World
By Janine Young, Commissioning Editor, Information Division, Smithers, Akron, OH

The production and distribution of high-performance pigments from 2015 to 2025 is subject to an

unprecedented set of circumstances that are creating dramatic change in business conditions. These

critical changes, including the impact of COVID-19, are outlined in a recent report from Smithers, The

Future of High-Performance Pigments to 2025.

The market intelligence identi�es global demand for high-performance and special-e�ect pigments at

an estimated 217,100 tonnes, with a value of $6.22 billion in 2020, the year the study was published.

Due to the pause created by the global coronavirus outbreak, the report identi�es a 12% drop in 2020

value when compared to 2019, caused by restrictions on economic activity and industry closures

across the world.

Moving beyond the pandemic, Smithers forecasts a gradual recovery for the pigments industry across

the �rst half of the decade. The business intelligence �rm has forecast a 5% recovery in the market in

2021 with demand not returning to 2019 levels until 2023 or 2024. Having negotiated the short-term

shock of a post-COVID world, consumption of high-performance pigments is forecast to reach 255,770

tonnes, with a value of $7.58 billion in 2025.

The study published by Smithers provides qualitative and quantitative analysis for 16 organic,

inorganic and special-e�ect pigments. Research shows that the largest market shares remain for

pearlescents, and aluminum and bronze metallic products, which combined in 2019 accounted for 59%

of the market by weight (Figure 1). The 2019-2020 decline has a�ected all pigment classes, but was

most pronounced in the special-e�ects sector.

FIGURE 1 ǀ High-performance pigment shares by pigment type 2019 (tonnes). Source: Smithers

The Impact of COVID-19 on End-Use Trends
The leading uses for high-performance and special-e�ect pigments are in plastics and coatings; with

smaller shares going to inks, cosmetics and textiles. The impact of COVID-19 is not uniform across or

within these, however. For example, decorative paints performed well in 2020, as locked down

consumers spent time on home improvement; while in contrast demand for automotive coatings fell

by around 25% worldwide during 2020.

The Dominance of E�ect Pigments
E�ect pigments make up the largest market for high-performance coatings, with demand of 155,287

tonnes and $3.21 billion in 2019. Metallic and pearlescent pigments dominate this class of pigments

with 56% and 25% of volume demand respectively in 2019. However, these pigments are widely used in

two end applications that were signi�cantly impacted by the pandemic, transportation coatings and

cosmetics, such that volume for e�ect pigments dropped by nearly 13% in 2020 to 135,422 tonnes,

with a value of $2.71 billion. Recovery up to 2025 will see a demand for 159,612 tonnes, $3.37 billion.

The choice of metallic pigment in automotive topcoats is also believed to a�ect the e�ciency of LIDAR

detection.

M&A Activity Reshapes the Industry
High-performance pigment suppliers will need to react to multiple business and evolving technology

requirements, including the impact of major M&A activity reshaping the industry. The industry is

being reshaped by DIC buying BASF’s pigment division and Clariant selling its masterbatch business to

PolyOne to create the new company Avient. Further consolidation in the industry is a distinct

possibility in the future as indicated by the June 2021 divesting of Clariant’s pigments business to

Heubach Group.

Regional Patterns
The global leaders for high-performance pigments are still suppliers based in Europe and North

America, but they are facing increasing competition from pigment manufacturers in China and India.

Asian companies are starting to extend their reach from the standard, commoditized products that

make up the bulk of their current production. This more competitive landscape is driving the Western

suppliers to further develop their product ranges to increase the value of their products to both the

suppliers and their customers.

Evolving Technology
Over the 10-year period covered by the report, the industry will increasingly need to respond to the

increasing sophistication of performance pigment suppliers based in China, which will impact the

global market.

Other technology trends outlined in the report include the demand for pigments with higher chroma

that enable superior color options; improvements in pigment grades to speed the transition from

traditional milling to high-speed stirring; and pursuing greater portfolio diversi�cation through

integrating nano-pigment and smart pigment innovations. Renewable or bio-based performance

pigments will also be introduced to meet end-user demands for more sustainable solutions.

To download a brochure on The Future of High Performance Pigments to 2025 from Smithers, click

here.

https://www.smithers.com/services/market-reports/materials/the-future-of-high-performance-pigments-to-2025
https://www.smithers.com/services/market-reports/materials/the-future-of-high-performance-pigments-to-2025
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Teknos Joins Project to Develop Bio-Based
Binders and Coatings
HELSINKI, Finland – Coatings manufacturer Teknos is participating in a project to develop bio-based

binders and coatings as sustainable alternatives for fossil-based materials. A consortium of Finnish

companies and research institutes have formed the SUSBINCO project with the aim of developing

novel and bio-based product portfolios for manufacturing and commercialization in global markets.

SUSBINCO will support Finland in the goal to become a development and market leader in bio-based

solutions. It has received funding from the Finnish export promotion institute, Business Finland.

“Sustainable binders and coatings

are becoming more and more

important. To combat climate

change and resource scarcity,

companies in all industries need to

develop low-carbon, bio-based

alternatives to fossil-based

materials. In the coatings industry,

the availability and price of

materials as well as the high

technical requirements have

limited the usage of bio-based

solutions. Therefore, it is important

to develop new bio-based

alternatives,” said Pasi Virtanen,

Group R&D Manager, Innovations,

at Teknos.

The SUSBINCO project aims to develop binders and coatings that can be used in packaging, paints,

adhesives, sealants and abrasives. The objective is to achieve 80-100% bio-based content in the

developed binders and coatings. The project began in autumn 2021 and ends in 2023.

“The ambition of this project is very high; enabling products with at least 80% of bio-content means

doubling the current available bio-level. By the end of the project, we hope to have a range of

polymers with high bio-based content that we can utilize widely in our own solutions. This is an

important project, which also provides excellent support for our current corporate strategy,” Virtanen

explained.

Image courtesy of Teknos.

Archroma Relocates Headquarters

REINACH, Switzerland – Specialty chemicals provider Archroma recently announced the relocation of

its headquarters to Pratteln, just outside Basel, Switzerland. The company also announced a

customized R&D role for its existing site in Reinach, Switzerland.

Archroma’s new Haus der Wirtschaft (HWD) headquarters is located in a business hub that hosts the

Economic Chamber Baselland with other companies, as well as a fully serviced conference and event

center. The new o�ces have been designed to support a smooth and e�cient collaborative work and

visitor experience.

Archroma’s headquarters is now at the new Haus der Wirtschaft

building in Pratteln, Switzerland. Photo courtesy of Archroma.

“With our new HWD corporate headquarters we are joining a dynamic business hub,” said Heike van de

Kerkhof, CEO at Archroma. “We are excited to refocus our Reinach site as a true ‘tech hub’ to provide

innovative, sustainable solutions and services to our customers to help them increase the value of

their products. Our science and technology expertise, coupled with in-depth market, customer and

regulatory understanding, provide the platforms for the creation of safer, more sustainable chemicals

and practices in the industries we serve. With this latest development we are strongly rea�rming our

deep commitment to our Swiss roots and presence.”

The move comes after a decade of

growth at Archroma’s TechCenter

building in Reinach, also near Basel,

which evolved from being a dedicated

technical center to hosting a growing

number of corporate services and

teams. With the opening of the new

HWD headquarters, the Reinach

TechCenter, designed to accommodate

laboratories and technical expert teams,

will return to its roots with focus on

global R&D and application

development, supporting those of the

Archroma Competence Centers (CC) that

are located in Switzerland: CC Textile

Finishing; CC Textile Repellents; CC

Paper Coloration; and CC Paper

Whiteness.

AGM Receives U.K. Patent for Water-Based Corrosion Innovation

REDCAR, England – Applied Graphene Materials, producer of specialty graphene nanoplatelet

dispersions, has been issued U.K. Patent No. GB2585648. The patent covers the use of graphene

nanoplatelets in water-based anti-corrosion protective coatings applications. This latest patent

re�ects AGM’s commitment to continuous development as an innovator in graphene dispersion and

application technology.

Photo courtesy of Applied Graphene Materials.

Adrian Potts, Chief Executive O�cer of AGM, said, “The global cost of corrosion is substantial, and there

is signi�cant and growing pressure within the international coatings industry to reduce and ultimately

remove the dependence on harmful volatile organic compounds (VOCs). The move towards a water-

based technology solution is a primary goal for many protective coatings innovators. Overcoming the

challenge of dispersing graphene nanoplatelets into such coatings has been a signi�cant area of

development for AGM’s technical team, and I am pleased that this technology has resulted in patent

coverage. This latest dispersed product technology o�ers the coatings industry a new tool in the

formulation of water-based systems. It provides a further opportunity to narrow the gap in solvent-

and water-based coating performance by enabling the use of graphene nanoplatelet materials,

thereby supporting the move away from solvent-based products.”

Applied Graphene Materials reports that graphene

nanoplatelets have been shown to provide highly

e�ective barrier properties, enhancing corrosion

prevention in solvent-based paints through the use

of high-performance dispersions. The introduction

of graphene nanoplatelets into water-based paints

has been historically problematic due to the

challenges in producing e�ective and stable

dispersions for water-based systems. AGM’s range

of water-based dispersions has now been

demonstrated to enhance corrosion performance in

such systems. This technology development

enables primer systems to achieve ISO 12944

category C3 or C4 corrosion rating performance

where typical environments include urban and

industrial atmospheres, moderate sulphur dioxide

pollution, or coastal areas with low to moderate

salinity.

Vencorex Receives EcoVadis 2021-22 CSR Platinum Medal

SAINT-PRIEST, France – For the second time in a row, Vencorex has been awarded a Corporate Social

Responsibility (CSR) Platinum medal from EcoVadis. The platinum rating highlights a company’s

commitment to CSR development. It ranks Vencorex among the top 1% of the 75,000 companies rated

by EcoVadis this year.

The company has implemented a rigorous management of environment and energy with ISO 14001

and ISO 50 001 certi�cations. It has also worked to develop environmentally friendly solutions for

customers, including low-viscosity and solvent-free technology for polyureas and polyurethane

coatings such as the new Tolonate™ X F 450 and Easaqua™ products for waterborne polyurethane

formulations.

In terms of sustainable procurement, the company has adopted a Suppliers Code of Conduct, where its

commitment to address economic, societal and environmental sustainability when conducting

business is communicated to suppliers and subcontractors, and suppliers and subcontractors are

encouraged to endorse the same principles.

“We are very proud to receive this Platinum medal for the second time. Through the continued

implementation of its Core Values (Creativity, Open-mind, Responsibility and Excellence), Vencorex

strengthens its commitment to sustainable development,” said Xavier Fournier, CEO of Vencorex.

The EcoVadis rating is recognition of the e�orts

that Vencorex teams are continuously making in

a number of areas. In terms of safety, all

Vencorex plants are OHSAS certi�ed and

managed by process hazard analysis

methodology, and continuous safety training is

done for all employees and subcontractors.

Image courtesy of EcoVadis.

Arkema Appoints Megafarma to Distribute Polyamide Powder Coating

Additives in Mexico

KING OF PRUSSIA, PA – Arkema Inc. has appointed Megafarma, the Mexican a�liate of Azelis Americas

LLC, as its exclusive distributor for coatings applications in Mexico. The agreement became e�ective

Jan. 1, 2022. Arkema manufactures specialty polyamide coating additives.

The Orgasol® and Rilsan® D polyamide products are high-performance coating additives designed for

liquid and UV coatings. Based on Arkema’s specialty polyamide chemistries and proprietary processing,

these additives are reported to improve multiple performance aspects of coating formulations such as

abrasion, stain and chemical resistance, while also providing gloss control and texture. Arkema reports

that these advanced materials are utilized extensively across a wide range of high-performance

market segments including coil, wood, �ooring, automotive, electronics and transfer paper. The

Orgasol product line includes polyamide 6, polyamide 12 and polyamide 612 powders; they are

designed with an exceptionally narrow particle size distribution. The range of polyamide 11 powders is

marketed under the Rilsan trademark, a completely bio-circular polymer derived from renewable and

sustainable castor oil.

“With the addition of Arkema’s Orgasol and Rilsan polyamide product lines, Azelis strengthens its

presence in the coatings market in Mexico while reinforcing our strategic goal of being a leader of

innovative solutions for specialty chemicals distribution,” said Eduardo Salinas, Managing Director,

Azelis LATAM. “In conjunction with partnering with Arkema, we will continue to leverage our

application expertise from our Innovation Center in Mexico City, allowing Azelis to provide

unparalleled technical service to our valued customers.”

“Since 2016, the Azelis team has done

a terri�c job promoting these

products in Canada,” said Steve Serpe,

North American Market Manager at

Arkema Inc. “The technical and

commercial expertise of the

Megafarma team ideally positions

them to penetrate the high-

performance coatings industry in

Mexico.”

Photo: ekavector, iStock/Getty Images Plus, via Getty Images.

Vertellus Acquires Jarchem Innovative Ingredients

INDIANAPOLIS – Vertellus recently announced the acquisition of Jarchem Innovative Ingredients

(Jarchem), a global manufacturer and supplier of specialty ingredients and nature-based products.

With this acquisition, Vertellus expands its o�ering of environmentally friendly ingredients and serves

a growing global base of customers in high-growth specialty, personal, and home and health care

markets.

“Jarchem’s high-quality portfolio of nature-based ingredients and products is an exciting addition to

Vertellus,” said John Van Hulle, CEO of Vertellus. “By extending our reach in high-growth specialty and

personal care markets, together we will better serve our customers. We welcome the Jarchem team to

the Vertellus family.”

Based in Newark, New Jersey, Jarchem

o�ers a range of alternatives for traditional

esters, silicones and other products

commonly used in personal care, food and

specialty industrial markets. Jarchem

brings to Vertellus an expanded global

base of long-standing customers and a

long-tenured management team with

substantial technical expertise.Photo: alphaspirit, iStock/Getty Images Plus, via Getty Images.



NAMES IN THE NEWS
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Ray Bellavance has joined MicroCare LLC as the Vice President, Global Sales & Marketing. Bellavance

is responsible for establishing and implementing the sales and marketing strategy for MicroCare in

North America, and will advise on and support sales and marketing e�orts in Europe, the UK and Asia.

The board of directors of Pilot Chemical Corp. unanimously approved the promotion of Mike Clark to

Chief Executive O�cer. The appointment became e�ective Jan. 1, 2022.

Barentz recently welcomed Nicole Clarkson as a new Business Development Manager in the

company’s Synthesis Solutions vertical with a focus on lubricant and metalworking markets.

Thomas Li, formerly PPG General Manager, Auto Parts, Asia Paci�c, has been appointed Vice

President, Automotive Coatings, Asia Paci�c. Emmanuelle Guerin, formerly PPG General Manager,

Global Auto Parts, is the new Vice President, Automotive Coatings, Global Auto Parts. Xiaobing Nie,

formerly PPG General Manager, Industrial Coatings, Greater China, has become Vice President,

Industrial Coatings, China and Global Consumer Products, and General Manager, PPG China. The

company also appointed Irene Tasi Chief Growth O�cer, a newly created role that reports to PPG

Chairman and Chief Executive O�cer Michael McGarry.

Penny Neisen has joined Sheboygan Paint Co. as Process Analytics and Technology Manager. Neisen

is responsible for leading and managing continuous improvement project portfolios, new product

launches, and new technology implementation.

Sea-Land Chemical Co. announced the promotion of Taryn Osborn to Customer Service Manager. In

addition, the company added Gina Aitken and Teresa Anderson as new Customer Service Specialists.

Ben Verhaeghe has joined the company as EU Sales Manager based in Antwerp, Belgium.

Italia Sistemi Tecnologici S.p.a. has named Marco Parma the General Manager of its Italian

headquarters in Modena, Italy.

Hy-Brid Lifts by Custom Equipment LLC has appointed Jay Sugar as its new President and CEO. The

company also announced J.J. Beimborn’s transition from Service Manager to Midwest Territory Sales

Manager.

Chroma�o Technologies has named Jaesun Suh Territory Sales Manager, Coatings & Thermosets,

Northeast U.S. and Eastern Canada region; and appointed Belinda Leonard the Industry Manager,

Industrial Coatings, Americas region. Keith Tellman, Technical Service Representative, Thermosets,

recently achieved the Certi�ed Composites Technician–Instructor certi�cation through the American

Composites Manufacturer Association.

John Watwood has been promoted to the position of Vice President of Operations Integration at

Motion Industries Inc.

https://www.tipmcconsulting.com/
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