
Biobased Interior Paints

MORE FEATURED STORIES
Sustainable Road Markings

Surface Tension Modi�ers

Thermal Stabilization of
Powder Coatings

TOC

GLOBALLY SERVING LIQUID AND POWDER FORMULATORS AND MANUFACTURERS

September 2021
Vol. 37, Number 9

pcimag.com



https://www.byk.com/en/product/highlights/aqueous-systems?utm_medium=display&utm_source=pci&utm_campaign=um_aqueous&utm_content=pci-cover-ad&etcc_med=display&etcc_par=pci&etcc_cmp=um_aqueous&etcc_ctv=pci-cover-ad


TABLE OF CONTENTS

PAINT & COATINGS INDUSTRY
Volume 37, Number 9

September 2021

Columns/DepartmentsFeatures

Web Highlights

Advertiser Index

Viewpoint

Industry Updates

Shows and Conferences

Company News

Names in the News

Product Focus

Buyers' Guide Premium Listings

Classi�eds

Masthead

Making Solvents Green: Reducing the
Environmental Impact of Solvents in Your
Operation, Ship & Shore Environmental

Introduction to Additives, Part 3: Surface Tension
Modi�ers, Indorama Ventures: Integrated Oxides and
Derivatives

Innovations for Sustainable Road Markings,
Kraton Polymes, LLC

Poly-Mannich Rapid-Cure Epoxy Curing Agents,
Chemical Processing Services Ltd.

Sustainable Color Management: Reducing Waste
While Favoring the Bottom Line, Datacolor

Who Scores on Top? The J.D. Power 2021 Paint
Satisfaction StudySM, PCI Interview with J.D. Power

Thermal Stabilization of Powder Coatings: An
Ongoing Study of Various Formulation Options,
SONGWON Industrial Group

Fibrillated Cellulose: A Natural, Biobased, Multi-
Functional Stabilizer for Waterborne Coatings,
Sappi

PCI - PAINT & COATINGS INDUSTRY (ISSN: Digital 2328-8329) is published 12 times annually, monthly, by BNP Media, Inc., 2401 W. Big Beaver Rd., Suite 700, Troy,

MI 48084-3333. Telephone: (248) 362-3700, Fax: (248) 362-0317. Copyright 2021, by BNP Media. All rights reserved. The contents of this publication may not be

reproduced in whole or in part without the consent of the publisher. The publisher is not responsible for product claims and representations. Change of address,

Email: pci@omeda.com. For subscription information or service, please contact Customer Service at: Phone: (800) 952-6643 Fax: (847) 763-9538.

Cover Video: revelpix, Creatas Video+/Getty Images Plus, via Getty Images



AD INDEX

Click on any company name to see their advertisement.

Admix

Brenntag

BYK Webinar

Clariant

Coatings Trends & Technologies 2021

Eastern Coatings Show

Keyland Polymer

King Industries

Lintech International 

Munzing

Powder Coating Summit 2021

RE Carroll

Ross, Charles & Son  

The Shepherd Color Company

Siltech

Specialty Polymers

TPS Thermal Product Solutions

Vencorex



 

Specifying an Intumescent
Coating System

This article covers how to select the correct
intumescent coating systems to use in di�erent
areas of a building and why you rarely will have a
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Antiviral Coatings in Covid
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COVID-19 has demanded scientists research
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VIEWPOINT

Contact Kristin

By Kristin Johansson, Editor-in-Chief | PCI

Conference Season Kicks Off
With CTT and PCS

This month marks the in-person return of PCI’s two annual events, Coatings Trends & Technologies (CTT)
and the Powder Coating Summit (PCS). CTT will take place September 8-9 at the Westin in Lombard,
Illinois, and PCS takes place Sept. 22-23 at the Hilton Columbus/Polaris in Columbus, Ohio. Our entire
sta� and Event’s Department are excited to re-connect with industry friends and colleagues after too
long of a hiatus. I want to share some quick highlights of each event, as there is still time for you to
register to attend.

CTT
CTT will feature a three-track conference program, including 42 technical presentations on topics from
formulating strategies, resin developments, low-VOC technology, architectural coatings, industrial
coatings, coating process engineering, sustainability, UV/EB technology, additive advancements,
biobased technology, dispersion techniques and current trends.

A special highlight on the �rst day is our keynote address, titled Fundamentals to Ensure Sustainable
Growth: Strategic Insights for Mid-Decade Business Planning. Are you Ready for 2025? Our keynote speaker is
Daniel Murad, Chief Executive O�cer of The ChemQuest Group. I have seen a preview of Dan’s
presentation and am amazed at how much information he has prepared for our attendees. In a nutshell,
he will discuss current coatings business performance metrics, disruptive innovation and secular trends,
M&A activity, as well as how consumer behavior will change the way coatings are bought and used in the
post-Covid era.

On the morning of the second day, I will be moderating a panel discussion on ongoing digital
transformation. The market is pressing hard for manufacturers to develop customizable, multifunctional
products; shorten time to market; increase e�ciency; control costs; and observe environmental
regulations and customer demands. The COVID-19 pandemic seems to have accelerated these
demands, as well as the need for new and di�erent capabilities, increasing the urgency to embrace
digital transformation beyond single-point solutions. To do all this at the required pace calls for an
exponential growth in R&D and a multitude of new formulations. Panelists from PPG, Dow, Alchemy
Cloud, RheoCube and 4aBetterBusiness will discuss these issues, as well as the human factor, since how
employees develop the skills and knowledge necessary for a successful digital transformation is just as
important as the technology they employ.

CTT will also feature 70 exhibitors who supply raw materials, equipment and services to coatings
manufacturers around the world. If you live within a drivable distance to the Chicago area, please
consider spending two days with us at CTT. If not, you can register to watch select presentations,
including the keynote and the panel discussion, via our Broadcast Live (BL) option. Learn more and
register for either the in-person event or the BL sessions at https://www.pcimag.com/coatings-
conference.

PCS
The Powder Coating Summit is a niche event developed for powder coating professionals. In addition to
13 technical presentations on the latest materials and technologies available to powder coating
manufacturers, the event will feature a keynote address by Kevin Hales, Automotive Market Innovation
Manager, Powder Coatings, at AkzoNobel. Kevin’s presentation is titled Back to the Future – A Look Back to
See Ahead. He will discuss how powder coating is positioned for a resurgence as new application
opportunities present themselves in automotive architectures. With the focus on growth of
electri�cation, environmental compliance, energy consumption and overall performance, new areas of
the vehicle are being considered for powder.

A unique feature of PCS is the Lab Demo on the afternoon of the �rst day. Attendees are taken to the
nearby laboratories of the Powder Coating Research Group for a hands-on demonstration of how
powder coatings are formulated, extruded, sprayed, cured and tested. There is no extra cost to attend
the Lab Demo, but conference attendees must sign up to attend, as space is limited.

The PCS will also feature a panel discussion titled, The Evolution of Powder Coatings for Automotive
Applications — Will There be Growth? Current panelists include experts from the Powder Coating Research
Group, The ChemQuest Group and AkzoNobel.

There is still time and space for you to register for this two-day event in Columbus. Be sure to visit
https://www.pcimag.com/powder-coating-summit for more information and registration information.

I want to take this opportunity to announce that beginning in 2022, CTT and PCS will be co-locating at the
Westin in Lombard, Illinois. Coatings suppliers and manufacturers involved in both liquid and powder
coatings will be able to attend both events at one location. While we’re already looking forward to next
year, I do hope to see many of you at both of these events in September!

mailto:kristin@pcimgag.com?Subject=PCI%20Magazine
https://www.pcimag.com/coatings-conference?
https://www.pcimag.com/powder-coating-summit
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INDUSTRY UPDATES

Kathryn Tormay, Group Leader Wallpaints Research and Development at Crown Paints, said, “We have
always known that post-consumer waste is an industry issue, which is why we have many initiatives to
take back and reuse paint where possible. However, we can go further, which is why we have taken the
opportunity to join the PLF task force. We believe by collaborating across industries we can tackle the key
challenges set out by the RSC and be at the forefront of innovations and solutions to an industry-wide
issue.”

Mark Cooper, Group Chief Technology O�cer at Scott Bader, added, “Polymers have a critical role to
play in solving future challenges across society and we welcome this initiative to drive collaborative
industry action to improve the sustainability of PLFs, enabling a more sustainable future for all."

Professor Tom Welton, President of the Royal Society of Chemistry, said, “PLFs haven’t had enough
attention over the years because they are ingredients rather than products. It is their �exibility and
usefulness that makes them so prevalent — and therefore implementing a circular economy for these
products presents several technical challenges. Currently, these valuable chemicals are produced in
huge quantities, used, and then never recovered. We simply must develop new technologies and apply
circular economy principles to collect them, reuse them as new products and raw materials, and o�er
further biobased and biodegradable alternatives. There are technical challenges in creating sustainable
alternatives, but overcoming these challenges would o�er colossal sustainability bene�ts, which is why
we are forming this task force. With some of the world’s largest players in this sector joining us to tackle
this issue, we have a fantastic opportunity to make real and lasting change. But these are just �rst steps
— solutions will only come through the concerted action of academia, industry and civil society.”

PLFs are very useful and, because of this, the market is technically diverse and complex. It comprises
hundreds of di�erent polymer types within the categories of acrylic, epoxy resins, polyesters,
polysilicones, polyurethanes, radiation-curable, vinyl, and water-soluble and other low-volume
polymers. Because of their usually high molecular weight, polymers are generally considered of low
environmental concern in terms of toxicity. They are currently exempted from registration and
evaluation within REACH, but the European Commission is currently reviewing this exemption.

Driven by the RSC’s new report, Polymers in Liquid Formulations: Opportunities for a Sustainable Future, the
task force will map out a sustainable future for PLFs and establish clear industry leadership regardless of
regulatory drivers. It forms part of the RSC’s Synergy program to unite businesses around complex,
chemistry-based challenges a�ecting multiple industries and supply chains.

The task force will convene this year to launch a plan for action in 2022, initially focusing on �ve key
areas:

Establishing new innovation networks that promote collaboration between academia, industry
and policy;

Identifying and championing key research themes and priorities that will support researchers
and businesses to tackle PLF innovation challenges;

Exploring the emerging need for a consistent approach to PLF biodegradability and stability
testing;

Investigating opportunities for chemistry-based innovations in developing circular economy
solutions in key markets such as paints, adhesives and sealants; and

Engaging with key stakeholders to ensure that a science- and evidence-based approach is used
to develop future policy for PLFs.

Cross-sector sustainability initiatives driven by academic communities, SMEs, policymakers and funders
will also play a vital role in accelerating and de-risking the innovation needed to reduce reliance on fossil-
derived feedstocks, reduce waste generation, and maximize the value of PLFs in liquid and curable
formulation systems.

Damian Kelly, Vice President Technology and Innovation at Croda, said, “Croda is committed to
sustainability, and the PLF Task Force is an excellent opportunity to bring industry together to set a
sustainable course for thousands of polymers, with the RSC’s priorities providing a framework to drive
collaborative leadership and innovation in this �eld. Croda is an active member of the RSC and we are
excited to be part of this Task Force, as we believe our continued success and positive impact on the
world is driven by the strength of our relationships, with sustainability at the heart of what we do.”

LONDON – Some of the world’s largest companies are uniting to �nd ways to make a group of key
ingredients — worth approximately $125 billion to the global economy — more sustainable and more
valuable. The Royal Society of Chemistry (RSC) is bringing industry together to plan a strategy to make
better use of unrecovered polymers in liquid formulations (PLFs).

Polymers in liquid formulations have a
number of practical uses and are found in
millions of products from paints, adhesives
and sealants to fertilizers, lubricants and
cosmetics. They are also used in water
treatment, ink production and even
household cleaning products such as washing
detergent. There are very few ways to recycle
PLFs; more than 36.25 million tonnes are not
recovered after use every year — enough to
�ll 14,500 Olympic-sized swimming pools or
Wembley Stadium 32 times. Now, the Royal
Society of Chemistry is convening an industry
task force to plan a way to tackle this poorly
known waste stream and drive innovation to
tackle the issue, improve waste management
and introduce a circular PLF economy. Scott
Bader, Crown Paints, Unilever, Croda and
Afton Chemical are among the �rst companies
to join the task force and commit to improving
the sustainability of PLFs.

Industry Task Force Makes Better Use of
Unrecovered Polymers in Liquid Formations

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

PaintCare Collects 50 Millionth Gallon of Paint
WASHINGTON – As of June 30, 2021, PaintCare, the nonpro�t organization set up by paint
manufacturers to operate paint recycling programs, has collected more than 50 million gallons of paint
from households and businesses. PaintCare programs are available in states that have passed paint
stewardship laws and provide a statewide network of convenient locations where the public can recycle
postconsumer paint, stain and varnish.

“We are excited to announce our 50 millionth gallon of paint collected across 10 programs,” said
PaintCare President Marjaneh Zarrehparvar. “We are grateful to our partners — paint and hardware
stores, household hazardous waste facilities, and other organizations, working together with paint
manufacturers to take responsibility for leftover paint and lower the cost of paint management. Our
program o�ers new options for households, businesses and institutions to dispose of leftover paint
responsibly, diverting it from land�lls to be recycled into new paint products, or put to other bene�cial
uses.”

Since Oregon passed the �rst paint
recycling law in July 2009, PaintCare has
launched programs across the country
following the passage of similar laws in
California, Colorado, Connecticut, the
District of Columbia, Maine, Minnesota,
Oregon, Rhode Island, Vermont,
Washington, and, most recently, New
York, where a new program is expected
to begin operation in 2022. There are
more than 2,000 drop-o� sites across all
of PaintCare’s programs, most at paint
and hardware retail stores. In addition,
PaintCare has managed paint from
more than 5,840 collection events.Photo courtesy of PaintCare.

As PaintCare is surpassing this milestone, it continues to hone its operations and public outreach e�orts.
Recently, the organization lowered its threshold to qualify for a large-volume pickup from 200 gallons to
100 gallons, measured by container size (not liquid volume), creating a new opportunity for large-scale
paint collection for many more consumers. PaintCare has provided more than 5,000 free pickups for
households, businesses and organizations with large amounts of paint to recycle.

Additionally, the organization recently underwent a rebranding process to increase the e�ectiveness of
its public education e�orts around paint stewardship. “As we look forward to PaintCare’s next 10 years
and expansion to additional states, we took the opportunity to refresh our brand to ensure our identity
and mission are better understood by paint consumers,” said PaintCare Director of Communications
Brett Rodgers. “PaintCare’s updated logo is intended to more clearly illustrate the organization’s role
providing valuable support to businesses and households in the form of convenient paint recycling
options.”

How Women in STEM Can Help a Post-Pandemic, Post-Brexit Britain  
GATESHEAD, UK – According to 2019 �gures from the UK Government, there are now just over a million
women (1,019,400) in the science, technology, engineering and mathematics (STEM) workforce. This
translates to an increase of more than 350,000 women (24%) entering these areas of work. While this
may be encouraging to hear, there is still a long way to go for gender equality in these male-dominated
industries. The target of additional women in STEM was reached for the 2020s. For the 2030s, the target
is 1.5 million women in STEM occupations, which would makes 30% of this workforce �lled by women.
According to the Harvard University Institute of Politics, 30% is the “critical mass” level where a minority
group of women would have the ability to in�uence real change. In a post-pandemic, post-Brexit world,
women in STEM have become more important than ever, as these two events have highlighted issues
within these sectors.

People working in STEM are likely to have higher paying jobs. There is a lot of growth in these jobs as
well as high employment rates for graduates. With fewer women in STEM �elds, they are at a
disadvantage by being underrepresented in some of the most lucrative and secure industries.

According to the UN’s report, Policy Brief: The Impact of COVID-19 on Women, “Across the globe, women
earn less, save less, hold less secure jobs, are more likely to be employed in the informal sector. They
have less access to social protections and are the majority of single-parent households. Their capacity
to absorb economic shocks is therefore less than that of men.”

Diverse Perspectives
Melinda Gates, philanthropist and former General Manager at Microsoft, said, “Innovation happens
when we approach urgent challenges from every di�erent point of view. Bringing women and
underrepresented minorities into the �eld guarantees that we see the full range of solutions to the real
problems that people face in the world.”

The pandemic taught us that empathetic, reactive and agile leadership is essential to help curb the
spread of the virus. Legislation put forward by the female prime minister of New Zealand, Jacinda
Ardern, helped stamp out the virus across the entire country. It has been reported that female leaders
have handled the pandemic crisis well.

Now more than ever it is important to have a female point of view in the workplace, not just in politics
and running countries, but in industries where women are underrepresented. Women can bring
diverse and fresh perspectives to male-dominated �elds, creating a better platform for innovation,
creativity and decision-making.

Embracing and Encouraging Women in STEM
Glass ceilings can be one of the primary reasons why women shy away from degrees and occupations
in STEM. Throughout their education, girls are systematically drawn away from science and math
courses, and this discourages them from pursuing opportunities and training to enter these �elds
professionally.

Women can be encouraged to pursue STEM by exposing girls to STEM material and introducing them to
female role models in these industries at a young age. Young girls can be encouraged to participate in
STEM programs through funding and ambassadors, and society can work to break down stereotypes
around male and female careers. Opening doors for women in STEM can bene�t industry and create
better opportunities for both women and the world.

Exasperated Inequality
The COVID-19 pandemic a�ected the
world in many di�erent ways — one
being unraveling the limited progress
made towards gender equality over the
last couple of decades. While research
has reported that men are more
susceptible to severe e�ects of COVID-19,
women have experienced more of the
�nancial and social rami�cations of the
pandemic. Women in insecure, informal
and lower-paid jobs experienced more
loss of employment. Furthermore, Black,
Asian and ethnic minority women were
hit hardest by job cuts. Photo: kali9 / E+ via Getty Images

Sarah Eckersley to Keynote Eastern Coatings Show 2021
FAIRLESS HILLS, PA – The Eastern Coatings Federation Inc. recently announced that Sarah Eckersley is
the keynote speaker of the Eastern Coatings Show 2021. Eckersley’s presentation is titled, “Sustainability
in Coatings: By Accident or Design?”

Eckersley is the Global Director of R&D and TS&D for Coating
Materials, Monomers and Plastics Additives at Dow. She is
responsible for the development and delivery of innovations
aligned to business strategy. Eckersley collaborates with
marketing and commercial organizations to identify high-
value initiatives for growth and pro�tability. She is
passionate about developing technology that is relevant to
the marketplace.

Registration for the Eastern Coatings Show 2021 is now
open. The show will take place Nov. 17-19 at Harrah's
Atlantic City.

Eckersley

Waterborne Symposium Issues Call for Papers
NEW ORLEANS – Organizers of the 2022 Waterborne Symposium are seeking submissions from
academia, government and industry to present novel research results in all aspects of coatings. The
symposium will take place Feb. 20-25, 2022, in New Orleans. The deadline for submitting an abstract is
Oct. 25, 2021. Speakers will be presenting on February 23, 24 and 25.

The Waterborne Symposium Committee will be reviewing abstracts based on their technical content
and contribution. All presentations must be original (�rst time presented) and non-commercial.
Speakers must submit an original paper for publication in the symposium’s annual proceedings book.
Presentations should represent recent advancements in coatings science or related disciplines and
should be no less than 20 minutes and no longer than 30 minutes.

Papers pertaining to new and emerging technologies related to materials, processes, production,
characterization, application and markets in the �eld of surface coatings will be considered. Suggested
topics include: novel waterborne materials, high solids, new technologies, nano (structure or
technology), architectural coatings, protective coatings, emulsion, renewable/bio-based coatings,
corrosion and adhesion, functional coatings, high throughput, UV, pigments/additives,
weathering/durability, wood coatings, powder coatings advancements, general session (all other
coatings-related topics).

Visit the symposium website to learn more and to submit an abstract.

The 49th Annual International
Waterborne, High-Solids and Powder
Coatings Symposium is a �ve-day
event bringing together coatings
formulators, chemists, managers,
business owners, industry suppliers,
students and educators to network
and learn about the latest research
and technology in the �eld of paint
and coatings. The symposium o�ers
educational and technical
presentations to create an
understanding of the theory, science,
manufacturing and marketing of
coatings. The goal of the symposium
is to further the advancement of
coatings technology through these
speaker platforms. Photo: kasto80 / iStock / Getty Images Plus via Getty Images

https://www.kingindustries.com/


SHOWS & CONFERENCES

2021

SEPT.
8-9
Coatings Trends & Technologies
Lombard, Illinois
pcimag.com/coatings-conference

SEPT.
20-21
Powder Coating Short Course
Columbus, Ohio
pcimag.com/powder-coating-summit

SEPT.
13-16
FABTECH 2021
Chicago, Illinois
fabtechexpo.com

SEPT.
13-14
Virtual European Coatings Show Conference
european-coatings-show.com/en/conference

SEPT.
14-16
Pigment and Color Science Forum 
Cleveland, Ohio
pigmentmarkets.com/pigment-colour-science-forum

SEPT.
14-16
TiO₂ World Summit
Cleveland, Ohio
pigmentmarkets.com/tio2-world-summit

OCT.
17-20
Western Coatings Symposium
Las Vegas, Nevada
westerncoatings.org

SEPT.
22-23
Powder Coating Summit
Columbus, Ohio
pcimag.com/powder-coating-summit

OCT.
4-6
Women in Finishing FORUM
South Bend, Indiana
womenin�nishing.org/forum

OCT.
5-7
Surface Finishing Mexico
Queretaro, Mexico
surface�nishingmexico.com

SEPT.
27-29
Middle East Coatings Show
Dubai, United Arab Emirates
middleeastcoatingsshow.com

OCT.
25-27
ASC Annual Conference and Expo
Championsgate, Florida
ascouncil.org

NOV.
16-18
ChinaCoat 2021
Shanghai, China 
chinacoat.net

NOV.
17-19
Eastern Coatings Show
Atlantic City, New Jersey
easterncoatingsshow.com

DEC.
13-16
Coatings+ 2021
Phoenix, Arizona 
sspc.org/coatings-2021

NOV.
30-DEC. 2
ABRAFATI
São Paulo, Brazil
abrafati.com.br/en

2022

Jan.
24-26
2022 World Coatings Summit
Miami, Florida
european-coatings.com/events/2022/the-coatings-summit-2022

Feb.
20-25
Waterborne Symposium
New Orleans, Louisiana
waterbornesymposium.com

March
10-12
PaintIndia
Mumbai, India
paintindia.in/home

March
17-19
Paintistanbul & Turkcoat
Istanbul, Turkey
turkcoat-paintistanbul.com

April
5-7
American Coatings Show and Conference
Indianapolis, Indiana
american-coatings-show.com

April
25-27
World Adhesive & Sealant Conference
Chicago, Illinois
ascouncil.org/events

April
26-29
Paint Expo
Karlsruhe, Germany
paintexpo.de/en

May
4-6
Coatings for Africa
Johannesburg, South Africa
coatingsforafrica.com

May
5
DSCT FOCUS
Plymouth, Michigan
dsctfocus.org

May
9-12
RadTech UV+EB Technology Conference & Exposition
Orlando, Florida
radtech2022.com

June
5-8
SSCT Annual Technical Meeting
Jacksonville, Florida
southerncoatings.org
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Fibrillated Cellulose
A Natural, Biobased, Multi-Functional Stabilizer for Waterborne Coatings

Video: revelpix, Creatas Video+/Getty Images Plus, via Getty Images

By Gabriel Ferrante, Technical Sales Manager, Sappi, Maastricht,
The Netherlands

For more than 20 years, the coatings industry has been undergoing a change from solventborne to
waterborne products. The main drivers for this change include increased general awareness of health
and the environment, more strict government regulations on VOCs and HAPs, as well as the common
goal of manufacturers to reduce their carbon footprint. A signi�cant challenge in waterborne coating
formulations is related to the control of rheological properties and the stabilization of pigments in
formulations under extreme pH conditions. Therefore, there is a strong need for bio-based additives
that can mimic synthetic solutions while also improving sustainability.

Fibrillated Cellulose Features and Bene�ts
Valida �brillated cellulose is a 100%-natural, biodegradable and sustainable material. In paints and
coatings applications, it performs as a multi-functional stabilizer with low impact on viscosity in a wide
range of coatings applications, as well as supporting a more sustainable lifecycle. Table 1 provides a
summary of the features and bene�ts that �brillated cellulose brings to waterborne coatings.

TABLE 1 ǀ Features and bene�ts of �brillated cellulose.

Get the data • Created with Datawrapper

Features Bene�ts

An extensive and non-soluble 3D-�ber network with a large amount of
hydroxyl groups

Stabilize pigments and TiO2

Improve in-can stability: anti-settling and anti-syneresis

Good freeze/thaw stability

Improved hiding power

Enhance surface hardness and �exibility

Balanced recovery of the internal structure after application Balance anti-sagging and leveling

High water retention capacity Anti-mud crack

Extended open-time

Highly shear thinning Easy to pump or spray

Applicable for thick coating layers

No chemical modi�cations Stable performance in pH range 1-13 and salt concentration up to saturation
point

VOC free, no odor

Pre-hydrated Facilitates easy incorporation

Compatibility Polar solvents

Acrylic resins, PUD, vinyl acetate emulsions, epoxy resins

Valida also demonstrates pseudoplastic behavior and is highly shear thinning with high viscosity at rest
(Figure 1).

FIGURE 1 ǀ Ranges of viscosity — a typical Valida �ow pro�le.

E�ect on Interior Wall Paint Properties
Interior wall paints need to meet the current trend of improved sustainability and more environmentally
friendly systems, driven both by government regulations and emerging consumer demand for
sustainable products. Apart from being 100% natural, our �brillated cellulose is sustainable, renewable
and non-toxic, thus helping to reduce the VOC level while also providing improved functionalities. The
matting bene�t imparted by �brillated cellulose also meets the current opaque trend in decorative wall
paint.

Testing
The formulations we tested were based on a styrene acrylic emulsion as binder, with both acrylic and PU
as thickener, and Valida as biobased multifunctional stabilizer. The �nal PVC of the formulations was
75%, and TiO2 content was 10%. The formulations were analyzed in terms of rheology modi�cation,
hiding power/contrast ratio, in-can stability, sag resistance, mud cracking resistance and stain
resistance.

Rheology Modi�cation
The high speci�c surface area of �brillated cellulose allows for enhanced synergy between �brillated
cellulose and conventional rheology modi�ers. As a consequence, when implementing �brillated
cellulose into the formulation, the dosage of conventional rheology modi�er has to be lowered. The
overall performances of the paints are boosted by �brillated cellulose, which also ensures that viscosity
reaches the targeted value. In this speci�c application, with the recommended dosage of Valida, PU and
acrylic thickener were reduced by 20%.

Hiding Power/Contrast Ratio
The 3D network at the fundamental core of �brillated cellulose acts as a stabilizer and potentially, could
act as physical spacer for particles, improving pigment suspension and resulting in an increased
contrast ratio/hiding power of the paint (Figure 2).

FIGURE 2 ǀ Contrast ratio. Dosage is based on Valida gel, which consists of 3% cellulose in 97% water.

In-Can Stability
The control system showed signs of phase separation, settling and syneresis. Formulations containing
�brillated cellulose showed improved stability and resistance to settling after standstill within 6 months
at 40 °C (Figure 3).

FIGURE 3 ǀ In-can stability. Dosages are based on Valida gel, which consists of 3% cellulose in 97% water.

Sag Resistance
Already at low solid content dosage, �brillated cellulose improved the anti-sagging behavior of the
architectural coating system by 17% (Figures 4 and 5).

FIGURE 4 ǀ Anti-sagging behavior. Left: Control formulation; Right: Valida-based paint. Internal test
method based on ASTM D4400.

FIGURE 5 ǀ Anti-sagging at di�erent Valida dosages. Valida gel consists of 3% cellulose in 97% water.

Mud-Cracking Resistance
All the formulations were applied at di�erent thickness layers (wet �lm thickness on Leneta charts). The
Control system showed severe mud cracks at 635 µm. The paints containing �brillated cellulose did not
display this defect (Figures 6 and 7).

FIGURE 6 ǀ Fibrillated cellulose improves mud-cracking resistance. Valida gel consists of 3% cellulose in
97% water.

FIGURE 7 ǀ Mud cracking resistance.

Stain Resistance
Fourteen di�erent common household chemicals were tested according to ASTM D1308. Paints
containing �brillated cellulose, compared to the Control, showed better resistance to household
chemicals, especially acidic solutions such as vinegar and a nitric/sulfuric acid solution. Additionally,
�brillated cellulose-based formulations showed better resistance to co�ee. Results are shown in Figures
8-9.

FIGURE 8 ǀ List of household chemicals tested.

FIGURE 9 ǀ Stain resistance test.

Conclusions
Fibrillated cellulose can e�ectively improve the rheology of wet paint and provides reinforcement to the
dry paint. The high viscosity at rest results in stable formulations and improved in-can stability.
Furthermore, the thixotropic nature signi�cantly improves the anti-sagging of the applied layer,
preventing dripping.

Paints formulated with �brillated cellulose show increased contrast ratio/hiding power, complementing
the TiO2 and boosting its opacity performance. Moreover, in dry paint, �brillated cellulose leads to
enhanced mud cracking resistance, higher scrub resistance and provides better resistance to
household chemicals.

Valida is a sustainable, renewable and VOC-free multi-functional additive, which not only helps in
reducing or replacing synthetic additives in paint formulations, but also adds more value to the end
products.

For more information, e-mail gabriel.ferrante@sappi.com.

https://www.lintechinternational.com/
data:application/octet-stream;charset=utf-8,%EF%BB%BFFeatures%2CBenefits%0AAn%20extensive%20and%20non-soluble%203D-fiber%20network%20with%20a%20large%20amount%20of%20hydroxyl%20groups%2CStabilize%20pigments%20and%20TiO%3Csub%3E2%3C%2Fsub%3E%20%0Anull%2CImprove%20in-can%20stability%3A%20anti-settling%20and%20anti-syneresis%0Anull%2CGood%20freeze%2Fthaw%20stability%0Anull%2CImproved%20hiding%20power%0Anull%2CEnhance%20surface%20hardness%20and%20flexibility%0ABalanced%20recovery%20of%20the%20internal%20structure%20after%20application%2CBalance%20anti-sagging%20and%20leveling%20%0AHigh%20water%20retention%20capacity%2CAnti-mud%20crack%20%0Anull%2CExtended%20open-time%0AHighly%20shear%20thinning%2CEasy%20to%20pump%20or%20spray%0Anull%2CApplicable%20for%20thick%20coating%20layers%0ANo%20chemical%20modifications%2CStable%20performance%20in%20pH%20range%201-13%20and%20salt%20concentration%20up%20to%20saturation%20point%20%0Anull%2C%22VOC%20free%2C%20no%20odor%22%0APre-hydrated%2CFacilitates%20easy%20incorporation%0ACompatibility%2CPolar%20solvents%20%0Anull%2C%22Acrylic%20resins%2C%20PUD%2C%20vinyl%20acetate%20emulsions%2C%20epoxy%20resins%22
https://www.datawrapper.de/_/6OgvB
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Innovations for Sustainable

Road Markings
By David Broere, Adam Fasula and Mark Schaapman, Kraton Polymers
LLC, Houston, TX

Kraton pioneered re�ning crude tall oil (CTO) into biobased chemicals, including tall oil rosin, dating back
to the 1930s. Re�ned rosin typically has a color that can vary from pale yellow to dark red, depending on
the CTO source and re�ning e�ectiveness. The rosin can then be upgraded into rosin ester resin
through a stabilization and esteri�cation process. Formulators use rosin ester resins to make products
for various applications, including adhesive applications like case sealing or electronics assembly and
coatings applications like furniture varnishing or road marking. Formulators often prefer these
biobased resins to petroleum-based alternatives due to performance advantages like adhesion and
chemical resistance.

Road markings are an essential application in the coatings industry because of their critical role in road
safety. Improving road safety has been an increasingly important goal for governments and road
owners worldwide for many years due to the expanding world population and rising mobility. According
to the World Health Organization (WHO) Global Status Report on Road Safety, road tra�c accidents kill
more than 1.3 million people each year. Tra�c accidents are the number-one cause of death for
children and young adults ages 5 through 29. Road safety experts know that road markings are among
the most e�ective and economic countermeasures to reduce accidents. The growing trend toward
vehicle automation is making road markings even more critical. Because more than half of all tra�c
fatalities involve lane-departure events, lane-keeping technologies have the potential to save millions of
lives over time. Lane-keeping technologies depend on machine vision systems constantly identifying the
center and edge lines on the roadway. Because of this dependence, several leading players in
automated vehicle technology have recognized that road markings are the single most crucial piece of
infrastructure to enable vehicle automation.

Key attributes that enable both human and machine visibility of road markings include the markings’
retro-re�ectivity and luminance. Glass beads on the road-marking surface bounce light from a car’s
headlights back to the driver, giving retro-re�ectivity. Titanium dioxide and other pigments in the road
marking impart luminance and whiteness, giving the marking visual contrast from unmarked pavement.
These attributes o�er good visibility in the nighttime and daytime. For this visibility to last, there must be
good adhesion to both the road surface and the glass beads. Rosin ester resins are the preferred resin
technology in high-performance hot-melt thermoplastic road markings because of the excellent
adhesion they can enable.

The combination of resin and the amount of titanium dioxide plays an essential role in the road marking
whiteness. With the available resins in the market, if the formulator tries to optimize cost by reducing
the amount of titanium dioxide in their white marking, they tend to �nd that the marking loses
luminance and becomes more yellow, reducing visibility for the driver and potentially failing to meet
speci�cations. Lower color resins are needed to minimize the trade-o� between visibility and cost.
Kraton’s newly introduced REvolution™ technology allows for the production of near water-white rosin
esters, meeting formulators’ needs.

The Challenge
Rosin ester resins can be a signi�cant component of a thermoplastic road marking formulation. These
resins allow for excellent speci�c adhesion to a wide range of substrates due to their polarity and
polymer compatibility. Because of their low molecular weight and narrow molecular weight distribution,
combined with their cycloaliphatic-aromatic structure, rosin esters have a broad compatibility with other
formulating ingredients. They are used with a wide range of polymers for thermoplastic road marking
paints, including ethylene-vinyl acetate (EVA), acrylics, ethylene-butyl acrylate (EBA), polyethylene (PE),
and block copolymers such as styrene-isoprene-styrene (SIS) and styrene-butadiene-styrene (SBS).
Applying di�erent integrated processing steps can optimize rosin ester production yield, quality, and
product consistency.

Bio-based feedstocks like CTO are typically more complex than petroleum since they have a higher
degree of functionality; this makes the puri�cation steps, in most cases, more sophisticated. However,
because of their natural complexity, they are more challenging to stabilize than their petroleum-based
alternatives.

The key challenge in the road marking industry is to optimize thermoplastic road markings’
performance at the lowest cost. One of the critical raw materials is titanium dioxide (TiO2), which gives
whiteness to the lines and provides the hiding power to optimize light’s retro-re�ectivity through the
glass beads. A signi�cant issue with titanium dioxide is the availability and related price �uctuations. The
currently used resins, both rosin ester- and hydrocarbon-based, are inherently yellow-colored, requiring
a certain amount of titanium dioxide to formulate white markings. Providing almost water-white rosin
esters may lessen titanium dioxide use without sacri�cing the performance of the thermoplastic road
marking. In addition to a low initial color, providing a long pot life of the thermoplastic road marking
requires a low retained color. Rosin esters must be thermally and oxidatively stable to o�er a low
retained color.

What Are the Current Solutions?
For improving the rosin ester characteristics outlined above, there are two catalysts used for
production. The �rst, an esteri�cation catalyst, is used to increase the speed of esteri�cation (reduce
cycle time) and maintain a lower rosin ester color. The second, a disproportionation catalyst, is used to
reduce the initial color and improve the thermal/oxidative stability.

Innovations addressing the problem of color and stability are more than 30 years old. There is an
evident need to innovate on the rosin ester chemistry and combine a light color with product stability.
Over the past three decades, numerous improvements directed towards enhancing catalysts have been
disclosed. The most signi�cant inventions in this area are dating back to the 1970s and 80s. The most
important esteri�cation catalysts were discovered in the mid-80s, and the most important
disproportionation catalysts in the 1970s. Note that the most recent discoveries in these two areas date
back to 1986.

The disproportionation reaction is a method to stabilize rosin esters against oxidation. Dehydroabietic
acid and dihydroabietic acid isomers are formed from abietic acid in a catalyzed conversion. The rosin
disproportionation reaction involves several chemical conversions, including dehydrogenation,
hydrogenation, aromatization, and ole�n bond isomerization reactions. Disproportionation reduces the
level of conjugated unsaturation and thereby dramatically improves oxidative stability.
Disproportionation is one of the most applied stabilization methods in the industry as its
implementation is substantially cost-e�ective (Figure 1).

FIGURE 1 ǀ Disproportionation of abietic acid.

Another stabilization method used in the industry is hydrogenation. The rosin or rosin ester can either
be partially hydrogenated or ‘fully’ hydrogenated, where only a limited number of double bonds
remain. However, this process requires high temperatures and a very high hydrogen pressure — which
is more costly to operate. Although hydrogenated rosin esters' stability is signi�cantly improved, the
obtained initial colors are still relatively high. Additional processing steps to reduce the rosin ester color
are typically required. For example, disproportionation, distillation, esteri�cation, dehydrogenation, and
�nal post-treatment step are applied in some production processes. This process results in a
considerable increase in production costs, making the associated products only economically viable in
high-end niche markets. For the standard-grade rosin esters, esteri�cation and a disproportionation
catalyst are used. As indicated by the patent literature, these technologies’ core development took place
more than 30 years ago.

Technical Innovation
Kraton discovered a novel catalyst class, allowing for the production of near water-white rosin esters.
The catalyst provides a high level of bleaching without compromising any other product characteristics.
A signi�cant advantage of the discovered technology is that it works catalytically. In other words, it
enables e�ective practical implementation, i.e., an economically viable process that, to our knowledge,
results in the lightest color rosin ester ever produced in a one-step process.

Producing very light color rosin esters will impact the thermoplastic’s visual aspect, resulting in
improved whiteness of the road marking, helping support the separation of tra�c during the daytime.
The determination of the whiteness can be assessed according to the luminance and chromaticity
coordinates. Luminance in road marking indicates the luminous intensity of light re�ected on a surface
at a given angle. The chromaticity coordinates are a measure of the whiteness of a surface. The
coordinates indicate where the color resides in the color scale. For white thermoplastic road markings, a
speci�ed area in the color scale determines if the road marking is white or not. The combination of raw
materials used in a thermoplastic road marking formulation gives the �nal whiteness.

As part of Kraton’s REvolution technology, a thermoplastic road marking containing organic and
inorganic raw materials is made available. Although the amount of organic raw materials is about 18 to
24%, it is a signi�cant contributor to the color of the thermoplastic road marking. Titanium dioxide and
�llers give whiteness to the thermoplastic road marking paint. If the organic raw materials are
signi�cantly colored, this color tends to reduce the overall whiteness of the thermoplastic road marking.
The cause behind this is the coverage of the inorganic components by a thin layer of organic raw
material when applying heat during the application process. During cooling, the system adheres to the
surface and sets, giving a solid road marking. The organic raw materials can be divided into tacki�ers,
oils and polymers. The amount of tacki�er or rosin ester used in a thermoplastic road marking varies
between 14 and 18%, depending on the application method. The rosin ester color plays a critical role in
the whiteness of the thermoplastic road marking. A comparison between the standard rosin ester and
REvolution rosin ester, SYLVACOTE™ 4101RM, in two thermoplastic formulations with di�erent titanium
dioxide loadings are presented in Figures 2 and 3.

FIGURE 2 ǀ Chromaticity coordinates of thermoplastic road marking formulations.

Figure 2 shows that using the new rosin esters contributes to improving the whiteness of the
thermoplastic road marking paints compared to standard rosin esters. Focusing on the chromaticity
coordinates, the results indicate that a formulation containing 2% titanium dioxide with a REvolution
rosin ester maps very closely in coordinates to a formulation containing 3% titanium dioxide with
standard rosin ester. As such, using the new rosin ester will improve the whiteness of a thermoplastic
road marking using the same titanium dioxide content, or possibly reducing the titanium dioxide
content to achieve the same results.

Thermoplastic road marking applications need to use a thermal stabilized resin to have a good pot life
during the application process. With this new technology, the rosin ester’s thermal stability improves the
thermoplastic road marking to stay within the chromaticity coordinates speci�cation box twice as long
as conventionally produced rosin esters. Figure 3 represents the shift occurring when continuously
heating a thermoplastic paint for 30 hours and taking samples at intervals of 6 hours. The test
thermoplastic road marking formulation contains 16% rosin ester and 3% titanium dioxide. A standard-
produced rosin ester used in a thermoplastic formulation will fall out of speci�cation after 12 hours,
while a REvolution rosin ester-based formulation will fall out of speci�cation after 24 hours.

FIGURE 3 ǀ Prolonged aging of thermoplastic paints.

As explained with both �gures, using very pale or close to water-white rosin esters is bene�cial to
increase the thermoplastic paint’s whiteness. The hiding power of titanium dioxide increased due to the
thin layer of organic materials, of which the rosin ester is the major component. The new rosin esters
improve the daytime visibility of the thermoplastic road marking.

The emphasis of this article is on the chromaticity coordinates to demonstrate the e�ciency of this new
technology. Other critical parameters as day and nighttime retro-re�ectivity will be assessed to
determine if this new technology will bring the retro-re�ectivity to the next level.

Kraton is o�ering a step-change innovation in the area of rosin ester catalysis with this new platform.
The new technology allows for rosin ester’s production with signi�cantly improved color and oxidative
stability in a cost-e�ective way (Figure 4). These bene�ts are critical parameters required in various
industries, such as adhesives and road marking. The ability to meet these performance requirements
will drive further demand for sustainable solutions.

FIGURE 4 ǀ Standard rosin ester technology vs. REvolution technology. 

The new technology has long passed proof-of-concept. It has been scaled up and commercialized for
more than a year. The platform was �rst tested on rosin esters in Europe and has expanded to Kraton
plants globally.

When applying the REvolution process to Kraton’s existing rosin ester, it is designed to deliver a resin
based on renewable resources close to water-white and highly stable. With the increased interest in
sustainable solutions for the construction market, rosin esters are an immediate solution to improve the
life cycle assessment of thermoplastic road marking formulations. Cradle-to-gate life cycle assessments
indicate that Kraton rosin ester resins, including this new technology, generate less than half of the
fossil-based carbon dioxide emissions of petroleum-based alternative resins.

Conclusion
We have developed a unique, biobased solution designed for thermoplastic road marking formulations
with its REvolution technology. Performance criteria such as whiteness and retro-re�ectivity are essential
for the end user. This new technology improves two critical performance characteristics in a rosin ester,
initial light color, and oxidative stability. The unique, biobased rosin ester resin presented in this article
serves as an alternative to petroleum-based resins in thermoplastic road marking formulations. For
product lines where life cycle assessment is critical, Kraton rosin ester products are an excellent
alternative to reduce greenhouse gas emissions and improve the �nished product's overall life cycle
assessment.

Our next generation of rosin esters o�ers excellent bonding strength, improved light color, and high
stability while providing thermoplastic road marking formulators with a new choice of high-performance
biobased tacki�ers. For more information, visit revolutionrosinesters.com.

https://www.admix.com/
https://kraton.com/products/adhesives/revolution.php


Making Solvents Green
Reducing the Environmental Impact of Solvents in Your Operation

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

By Josh Hu�man, Director, Sustainable Solutions, CleanPlanet Chemical;
and Jim Kuzara, Sales Manager, Ship & Shore Environmental

With changing consumer and investor demands, new regulations and the realities of environmental
impact, one thing is clear: businesses need to �nd ways to increase sustainability or risk falling behind.
The coatings industry knows this well, and has taken major steps to incorporate energy-saving
technology. But what happens when the low-hanging fruit has been picked? It’s time to open a drum
and take a look at your solvent.

Is Your Solvent Green?
Solvent-based paints make up a meaningful portion of the paint and coatings market globally.
Manufacturing these solvent-based coatings requires additional use of wash solvents to clean
equipment, resulting in a further consumption of solvents. This solvent use has a major impact on
manufacturing sustainability. Whether from the metric of hazardous waste generation, VOC emissions
or increased carbon footprint, your solvent waste negatively impacts the sustainability of your
operation. But there is good news! There are new technologies and business approaches that have
come to market in the last several years that e�ectively neutralize this impact. Solvent doesn’t have to
be a dirty word when it comes to the environment. In fact, with proper management, solvent can
actually be more environmentally friendly than water-based solutions.

The True Environmental Cost of Your Solvent
If your facility utilizes solvents, you are already familiar with the e�ects of waste generation from spent
solvent, but there is an additional environmental cost you have probably not considered — the energy
cost of the solvent life cycle. Every step in the solvent life cycle from raw material acquisition to disposal
requires energy and contributes to the overall carbon footprint. The majority of solvents used in the
coatings industry are hydrocarbon based, so to really understand the true environmental cost of your
solvent we need to examine oil production.

In a simpli�ed example of the solvent life cycle, the process begins with the extraction of oil. After
constructing an oil well, iron horses are used to pump oil into containers, which are stockpiled at storage
facilities until they are later transported to a re�nery. The re�nery takes the oil and produces a number
of petrochemicals, including your solvent. Next, the re�ned petrochemicals are transported to
distributors. Distributors then stock the barrels and �ll orders, which are then shipped to end users. End
users, such as the coatings industry, consume the petrochemicals in various processes and products.
The solvents that remain after the production process, which are typically hazardous waste streams, are
transported to authorized disposal sites where they are incinerated. Each step in this life cycle requires
additional energy to progress it to the next step, be it transportation, pumping or re�ning (a step that
requires large amounts of energy).

When solvent is ultimately incinerated, its carbon footprint isn’t just the greenhouse gases released in
the process, but all the upstream greenhouse gases released while progressing the chain from start to
�nish. In fact, according to a study by Carleton University, a typical pound of solvent will have produced
9.8 pounds of greenhouse gas once incinerated from all the cumulative upstream e�ects. This is the
hidden cost of your solvent. The good news is that this process is reversible.

Solving the Solvent Problem
The real problem with the solvent life cycle is that it ends. All that resource, e�ort and energy is
ultimately gone forever when the solvent is incinerated. This may be a bigger problem than you ever
thought. According to the EPA, over 90% of solvents are disposed of in this manner, creating a signi�cant
carbon footprint.

In an industry that uses millions of gallons of solvent a year, this is a real problem, but also an
opportunity for facilities to improve sustainability. The question is how best to answer the problem.

Option 1: On-Site Energy Recovery
It may not always be cost e�ective or practical to recover certain waste solvent. At this point, solvent end
of life via thermal oxidation is a consideration. Although obviously not ideal for recovery and re-use
models (the process converts solvent emissions to primarily carbon dioxide and water), it does mitigate
the more harmful release of hazardous smog-forming fugitive VOC emissions, which may vent to the
atmosphere when other options prove not optimal (capital or operational costs). Extremely e�cient
regenerative thermal oxidizer (RTO) technology uses solvent emissions as fuel to use little or no natural
gas in the combustion process. To further take advantage of the combustion process, excess heat from
the RTO exhaust can be used to heat process air, water or oil to reduce any other process operational
energy needs.

Option 2: Giving your Solvent a Second Life
This is the ‘Reuse’ part of ‘Reduce, Reuse, Recycle and can dramatically impact the environmental impact
of your solvents. In a study titled “Wash Solvent Reuse in Paint Production” conducted by the Pollution
Prevention Research Branch of the EPA, it was found that wash solvents, those previously used to clean
paint manufacturing equipment, could be used in the manufacturing of certain solvent-based paints.
Not only does this reduce the production of new solvent, it also extends the life cycle of the existing
solvent. In this EPA study, the waste stream generated by spent wash solvent was reduced by 80%. More
importantly, the paint that was manufactured with wash solvents was found to be comparable in quality
to that which contained only virgin solvent. This option not only o�ers manufacturers an environmental
savings, but also an economic one.

A more common option to provide your solvents a second life is fuel blending. This method blends your
solvent waste as a fuel source for kilns used in the cement manufacturing process. While this ultimately
results in the burning of solvent and the subsequent release of greenhouse gases, it extends the solvent
life cycle and provides an energy source for a process that would otherwise use coal or natural gas.

While giving your solvent a “second life” extends the life cycle, it doesn’t prevent the end. Ultimately, the
solvent is disposed of and the greenhouse gases are released. To truly be sustainable, you need to
extend the solvent life cycle as far as possible.

Closed loop recycling extends the life of your solvent and minimizes emissions. Photo courtesy of Ship & Shore
Environmental.

Option 3: Extending the Cycle
If your operation uses wash solvents, the only way to truly maximize sustainability is by recycling your
waste. This reduces both the amount of waste a facility generates as well as its overall greenhouse
gas emissions.

The two common methods for solvent recycling are 1) recycling solvent o�-site and 2) recycling solvent
on-site. O�-site recycling allows a facility to divert their waste from incineration or disposal to recycling
with very little disruption. O�-site recyclers will collect the waste from multiple facilities, aggregate it,
recycle it, then ship back the recycled product. This is an e�ective and low-burden means to reduce both
waste and greenhouse gas emissions for facilities that don’t have the capital, space or expertise to
recycle on-site. While this is an obvious step in the right direction, issues with quality mean that
additional solvent purchases are often required, resulting in more emissions and waste. Additionally,
this method doesn’t eliminate hazardous waste shipments and the associated liability, and typically costs
signi�cantly more in the long-run versus recycling on-site.

The other recycling option, recycling on-site, allows facilities to process their solvent waste stream
internally. The two main bene�ts of this approach are 1) the solvent can be reclaimed over and over
again for reuse, saving the coatings manufacturer a considerable amount of money on solvent
purchases, and 2) a greatly reduced volume of waste for disposal. There are many solutions for
recycling your waste on-site. These include small-scale bag-style recyclers, larger batch recyclers and
continuous-feed automatic recyclers. Depending on the technology, facilities that recycle on-site see
waste reductions anywhere from 80% to 95%. This is an e�ective means for facilities to achieve small
quantity generator (SQG) status. Additionally, by diverting such a large amount of waste away from
incineration, these facilities are able to dramatically reduce their greenhouse gas emissions. In the
Carleton University study, it was found that on-site solvent recyclers can reduce the greenhouse gas
emissions from the entire solvent life cycle by 48%. Traditional on-site recycling technology clearly
represents a step in the right direction, but it has some limitations and is still a VOC emitter. This is
problematic from an environmental and safety point of view, but also means that key constituents from
the solvent blend are lost. This ultimately means purchasing more solvent, a reduction in cleaning
productivity, and once again increased emissions and waste.

Option 4: Handling “Lost” Fugitive Solvent Emissions
Reduce, Reuse and Recycle is the golden rule to maximize sustainable operation. Accountability of
fugitive emissions (especially in large-scale production operations) must be addressed in a solvent
material life cycle. In poor air quality regions around the country typically referred to as non-attainment
areas, greater focus is placed on the control or recovery of these emissions to mitigate release.

Fugitive solvent emissions are not easily
controlled, and processes must be put in place to
minimize the environmental impact. Fugitive
emissions are often released into the plant
environment or atmosphere via transitional
production activities. Good examples of this are
tank vent sequences during emptying and �lling of
storage tanks, the transition of coated goods from
spray booth, and dip spin coating operations
(freshly coated parts are transitioned via conveyor
to open air �ash-o�/cure or bake oven cure
zones.) Segregation and collection of these
emissions are di�cult and normally result in very
large, low-solvent-content air streams. These
conditions are not optimal for cost-e�ective
recovery.

Partners in abatement equipment technology,
such as Ship & Shore Environmental, o�er helpful
insights with sustainability in these situations.
Various approaches can be taken to improve
handling of fugitive emissions. Concentrator
technology (typically carbon or zeolite materials)
can be used to adsorb solvent materials,
converting high-volume, low-solvent conditions to
low-volume, high-solvent concentrated conditions,
which greatly improves recovery.

An RTO is used to capture and abate VOC and fugitive
emissions from solvents. Photo courtesy of Ship &
Shore Environmental.

Ending the Cycle with Innovation
Advancements in solvent recycling technology over the last �ve years, such as the equipment from
CleanPlanet Chemical, have, for the �rst time, resulted in the creation of an e�ective closed-loop
recycling system. This technology answers many of the failures of traditional on-site solvent recycling.
Improved sensor and automation technology has drastically improved the uptime of solvent recyclers
(the amount of time a recycler is processing solvent per day), meaning that greater amounts of waste
can be processed each day. Built-in quality control systems are able to ensure a higher-quality product,
leading to a reduction in make-up solvent purchases. The closed-loop nature of these modern recyclers
result in de minimis VOC emissions. Virtually no emissions means that the solvent produced by this
technology is practically identical in composition to the virgin solvent. The result is a breakthrough in
recycling, an inde�nite solvent life cycle.

However, for innovative green technologies such as this to actually make a di�erence, they need to be
easily adopted by industry and used consistently. Recent innovations in the solvent recycling business
model are lowering short-term and long-term barriers to success by providing “recycling as a service”.
Under the service model, facilities don’t have to make a capital purchase or provide maintenance and
repair for a solvent recycler. Additional tasks like training, monitoring, reporting and optimization are all
taken care of at no charge as a part of the complete solution. From an economic perspective, facilities
pay for only the recycled solvent, at a rate much cheaper than alternatives, further incentivizing the
adoption of this sustainable technology. Due to this rethinking of the recycling business model, this
technology is already seeing successful adoption at many facilities in the coatings industry.

Conclusion
The demand for solvent-based paints means that the environmental burden of the solvent life cycle will
always weigh on coatings manufacturers. Hundreds of millions of gallons of solvent are used each year,
with the vast majority ultimately converted into greenhouse gases. This is a problem, but one with clear
solutions. By implementing reuse strategies, traditional recycling, or most e�ectively, modern solvent
recycling, coatings manufacturers can drastically improve the sustainability of their operations. Solvent
is and will continue to be an important part of the coatings industry, but it doesn’t have to carry the
negative stigma that it does today. The coatings industry can use solvent AND do the right thing by the
environment. Good news indeed!

https://www.munzing.com/
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Introduction to Additives
Part 3

Surface Tension Modi�ers
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By Mike Praw, Senior Applications Scientist – Paints, Coatings and Inks, 
Indorama Ventures: Integrated Oxides and Derivatives, The Woodlands, TX

This is the third in a series of four articles on coatings additives. Previous articles have covered rheology
modi�ers and defoaming. The fourth article will cover pigment dispersants and the pigment dispersion
process. This article discusses surface tension modi�ers. In particular, I will only be covering the surface
tension of liquid coatings on solid substrates in this article.

Surface tension is the macroscopic e�ect of the cohesive
forces between molecules to minimize the surface area.
Surface tension is de�ned as the force per unit length
exerted by a stretched liquid membrane. Wetting out a
substrate is the interaction of the surfaces of the liquid and
the substrate, or the surface tensions of both. This is often
reported as Dynes/cm and are the units I will be using.

Contact angle (θ) is the angle between the line tangent to
the surface of the liquid and the surface of the substrate.
This is used to determine how well a liquid will wet out the
surface. If the cohesive forces (forces between molecules
of a liquid) are stronger than the adhesive forces (forces
between the liquid and the substrate), the liquid will bead
and not wet out the substrate. In this case the contact
angle will be between 90° and 180°. If the adhesive forces
are stronger than the cohesive forces, the liquid will wet
out the substrate and the contact angle will be between 0°
and 90°. If the adhesive forces are signi�cantly stronger
than the cohesive forces, you will observe complete
wetting with a contact angle around 0°. These three
wetting scenarios are shown in Figure 1.

FIGURE 1 ǀ Basic properties of surface
tension modi�ers – substrate wetting.

If the surface tension of the liquid is higher than the surface tension of the substrate, then the cohesive
forces are stronger than the attractive forces between the liquid and substrate, and you do not wet out
the substrate. If the surface tension of the liquid is lower than the surface tension of the substrate, then
the attractive forces are stronger than the cohesive forces and you will wet out the substrate.

It is normally more di�cult to change the surface tension of the substrate than change the surface
tension of the liquid. Examples of modifying the surface tension of the substrate include corona treating
plastics and mechanically pro�ling the surface of the substrate, such as shotblasting steel or concrete. It
should be noted that mechanically pro�ling is more directed to removing low-surface-tension
contaminants than actually changing the substrate’s surface tension. Therefore, it is more often
preferred to lower the surface tension of the coating to aid in wetting out the surface, using additives
called surface tension modi�ers.

We may also want to modify the surface tension of the coating for other reasons than wetting out the
substrate. Examples are: aiding in the application and �ow of the coating, modifying the dried coatings’
�nal surface tension or surface slip, or making the surface tension low enough so contaminants such as
dust are incorporated into the coating rather than resting on the surface as defects.

Coatings can contain resins and other raw materials that have a higher surface tension than what is
ideal. This can lead to poor atomization during spraying, poor �ow during application, poor wetting out
of the substrate or poor leveling after application. All these issues can lead to inadequate �nal coating
performance.

There are many additives than can fall into the surface tension modi�er category, but for this article we
will be concentrating on:

Substrate wetting agents,

Flow and atomization agents,

Leveling agents, and

Slip and mar agents.

Wetting, �ow, leveling and slip phenomena all require some amount of time to accomplish. This is
complicated by a constantly changing system caused by pseudoplastic behavior of the rheology
modi�ers, solvent evaporation (water is a solvent) and �lm formation.

Spreading is the near-spontaneous distribution of the liquid coating on the solid substrate to maximize
contact at the solid/liquid interface to minimize the system energy. Spreading or the �ow of the coating
over the substrate is desirable to get a uniform dried �lm on the surface of the substrate. As the contact
angle goes below 90°, spreading will start occurring, but you need to approach a contact angle of 0°
before complete spreading occurs. Spreading is highlighted in Figure 2.

FIGURE 2 ǀ Basic properties of surface tension modi�ers – spreading.

Leveling is when the irregular coating
thickness, caused by application, �ows to
give a uniform coating thickness. Leveling is
based on the surface tension of the liquid
and is independent of the surface tension
as the substrate since the substrate is
already wetted out. Leveling is di�erent
than wetting or spreading because the
cohesive forces want to minimize the
surface area of the coating, and a �at
surface has less surface area than an
irregular surface, giving the system lower
energy. Leveling is illustrated in Figure 3.

Spreading and leveling are further
complicated because a coating’s viscosity
often plays a more signi�cant role than its
surface tension. The viscosity, or resistance
to �ow, is a further force to complicate the
wetting, spreading and leveling process. To
wet and spread over a substrate, the
adhesive forces must be greater than both
the combined cohesive forces and the
resistance to �ow. If cohesive forces are
greater than viscosity, the coating will level.

FIGURE 3 ǀ Basic properties of surface
tension modi�ers – leveling.

Wetting, spreading and leveling are time-dependent processes. The added complexity here is that
viscosity is also a time-related process, unless you are using a Newtonian liquid, which is extremely rare.
Over time, the coating coalesces, or cures, and the water and solvent evaporate. Balancing these time-
dependent processes increases formulation complexity by an order of magnitude. The ideal situation is
a system where you have low viscosity during application and immediately after application. Then
viscosity increases, preventing sags and drips. You need very quick wetting, spreading and leveling so
they can occur while the coating is in the low-viscosity phase of pseudoplastic behavior. The good news
is modern surface tension modi�ers can do this.

For a coating to wet out a substrate, the surface tension of the liquid must be below the surface tension
of the substrate since liquids �ow from low to high surface tension. If the surface tension of the liquid is
around that of the substrate, you will get partial wetting, leading to poor �ow, leveling and adhesion.
Since both the substrate and the coating are made up of mixtures of di�erent components, the
substrate’s and the liquid’s surface tension vary slightly on a molecular level, and you will get areas
where the surface tension of the substrate is slightly below or above that of the liquid. To avoid this
phenomenon, try to have the coating’s surface tension well below that of the substrate.

Surface Tension Modi�ers
Substrate wetting agents work by reducing the surface tension of the coating to below that of the
substrate. They operate at the coating substrate interface. In order to get complete wetting of the
substrate, the coating must have a lower surface tension than the substrate. This can be problematic on
low-surface-tension plastic substrates for most coatings, but is further complicated when using water-
based systems due to the very high surface tension of water. The surface tension of water is ~72
dynes/cm at 25 °C compared to most solvents with values between 20 and 30 dynes/cm at 25 °C.
Substrate surface tensions, which range from ~400-1,100 dynes/cm for metals to ~18-45 dynes/cm for
polymers/coatings, highlight the variation inherent in substrates. This illustrates what we have seen in
coatings where solvent-based systems wetted out most substrates without issues while water-based
systems have trouble doing the same. This has led to a huge assortment of wetting agents for water-
based systems. Often when using water-based systems without wetting agents, the dried coating has a
lower surface energy than the identical wet one, leading to crawling of the second or subsequent coats.

Flow agents are similar to substrate wetting agents but are designed to reduce �ow at the higher shear
rates observed during application of the coating. Since this is taking place during application, they work
on the air/coating interface.

FIGURE 4 ǀ Basic properties of surface
tension modi�ers – slip and mar agents.

Leveling agents are also like wetting and �ow agents,
and operate at the air/coating interface. They are
designed for low shear conditions where they help
the coating level out, giving a smooth surface and
even out surface defects. In leveling, the time it takes
to level out is directly proportional to viscosity, and
inversely proportional to surface tension and �lm
thickness. If you want to increase the leveling of a
coating, increasing the dry time through slower-
evaporating solvents or applying a thicker coat
helps.

The last group is slip and mar agents. These
additives are designed to move to the air/coating
interface and concentrate there. Their function is to
lower the surface tension of the cured coating.

Figure 4 highlights some of the processes in�uenced
by the di�erence in compatibility of the coating and
additive. The function of slip and mar agents is to
increase the slip and lubricity, and lower the surface
tension of the dry �lm. This increases the abrasion
resistance, mar resistance, blocking resistance, dirt
pickup resistance and cleanability of the coating.
They are often based on polysiloxane or wax
chemistry. In all cases they migrate to the
air/substrate interface, and in many cases protrude
out of the coating into the air.
Measuring surface tension is further complicated by the need for static and dynamic testing. Static
testing is good for longer-term processes like leveling, and is measured at low shear. Static testing is
best suited to systems in which equilibrium is reached faster than the time needed for the test. Dynamic
testing is measured at high shear and is best suited to systems in which the measurement is faster than
the time needed for equilibrium. This is a better method for fast processes like �ow and substrate
wetting during a fast application process.

Surface tension modi�ers also help reduce or eliminate surface defects such as orange peel, crawling,
roller/brush marks, �sh eyes, craters, etc. Fish eyes and craters happen when a contaminant (dust,
defoamer, etc.) that is incompatible with the coating, and of lower surface tension, is in the coating.
Since it is incompatible, it will rise to one of the coating’s interfaces. Liquids �ow from low to high surface
tension, therefore, these contaminants cause coatings to move away from the contaminant, creating a
defect. The main di�erence between �sheyes and craters is that �sheyes have a solid particle in the
middle (resembling a �sh eye), while craters are liquid. Lowering the surface tension at the air/liquid
interface will allow the coating to �ow over the defect, yielding a more uniform �lm.

While surface tension modi�ers are speci�cally designed for one function, they also a�ect other
functions. A leveling agent may also act as a substrate wetting agent. While solvents also will modify
surface tension, they are often added for other reasons and are not considered true additives. The main
categories of these additives are pure and modi�ed polydimethylsiloxanes (siloxanes), polyacrylates
(acrylates) and per�uoroalkyl (�uoro) chemistries.

Siloxanes are either pure or modi�ed by polyether, alkyl, polyester or others groups, and have strong
surface tension reduction. Figure 5 shows the structure of siloxanes. The pure compound has methyl
groups at R1 and R2, while modi�ed siloxanes have some other groups at R1 and/or R2. The molecular
weight can also be modi�ed by changing the number of repeating groups (n and m in Figure 5). The
nature of the groups at R1 and/or R2 and the molecular weight of the molecule will determine how the
additive works. Low molecular weights are used for leveling agents, mid molecular weights work better
for slip, and higher molecular weights are used for defoamers due to their incompatibility with the
coating system. Polyether modi�cation increases compatibility, but also increases the tendency to
stabilize foam. Ethylene oxide-based polyethers will be much more hydrophilic than propylene oxide-
based ones. Alkyl, phenyl or polyester modi�ed siloxanes have increased thermal stability (240 °C versus
180 °C), decreased compatibility and decreased foam stabilization when compared to polyether-
modi�ed siloxanes. Fluoroalkyl-modi�ed siloxanes reduce surface tension to a signi�cantly greater
extent than all others, but also stabilize foam more. Polyester-modi�ed siloxanes tend to have worse
hydrolytic stability than polyether-modi�ed siloxanes.

FIGURE 5 ǀ Polydimethylsiloxane structure.

Polyacrylates a�ord moderate surface tension reduction, but do not have recoatability issues like
siloxanes or �uoro surfactants can have. Fluorinated acrylates a�ord signi�cantly greater surface
tension reduction but also stabilize foam more. Acrylates are generally used instead of siloxanes when
silicone content is limited in the application, such as automotive coatings.

Per�uoroalkyl surfactants allow for the greatest surface tension reduction. They are, however, fairly
expensive and readily stabilize foam.

Other chemistries include waxes (amide, polyethylene and para�n) for slip and mar resistance. They
can in�uence recoatability, and over time will change the gloss of the coating. Initially they lower gloss,
but as they �ow out due to wear and deformation, gloss can change.

Very slow-evaporating solvents and plasticizers can be used to help improve leveling in water-based
paints. Hydrophilic solvents lower the surface tension of the bulk liquid, making �ow easier and can slow
down water evaporation, increasing open time. Hydrophobic solvents aid in coalescence and result in a
more uniform surface. The negative impact of solvents when compared to plasticizers is increased VOC
due to solvent evaporation, while non-evaporating plasticizers will soften the �lm, leading to block and
dirt pickup issues. They really do not a�ect other coating properties like surface tension modi�ers so
they can be a viable option.

Figures 6 and 7 highlight some of the di�erences between the main chemistries (polysiloxane,
polyacrylates and per�uorosurfactants).

FIGURE 6 ǀ Surface tension reduction of an aqueous system.

FIGURE 7 ǀ Comparison of polysiloxanes, polyacrylates and per�uorosurfactants.

Surface Agent Issues
The biggest problem with surface modifying agents is constructive interference. Surface agents must be
mobile to work by migrating to either the coating/substrate interface or the coating/air interface. The
issue we run into is that we often want to recoat previously painted substrates without having to remove
the old paint, or we have a multicoat application process. If we use a �ow and leveling agent with too low
a surface tension, the new coating will have a higher surface tension and not spread or adhere, and we
can formulate around that. But what if we are putting on a third, fourth or �fth layer of coating? This is
not that uncommon on substrates that require a bonding primer, sanding primer basecoat and topcoat
often used on plastics in automotive coatings or multiple coats of paint applied over years in
architectural coatings. We may not know what the formulation of the previous layers are, so it is much
harder or even impossible to formulate around it.

Since the surface tension modi�cation agents want to move to the air/surface interface, they can
migrate out of one coating layer and into the new coating layer. This e�ect is multiplied with every
coating layer until we have such a high concentration of additives at the surface and the surface tension
is so low that recoat is impossible. Mar and slip agents and defoamers further complicate this process,
as you have signi�cantly higher concentrations of mobile, low-surface-tension molecules at the
air/coating interface. This can often lead to too low a surface tension in �oor coatings and pose a slip or
fall hazard, especially when wet.

A similar phenomenon can happen for substrate wetting agents where the agents in each layer of paint
work their way to the substrate upon which a layer of additive forms and adhesion is compromised, or
in extreme cases, there is no adhesion. The small size of the molecules allows them to move through
some cured coatings over time, leading to adhesion failure sometime in the future.

The worst case situation is when the additives are partially mobile and substrate wetting agents move to
the coating/coating interface concentrating there, while the leveling and slip/mar agents remain there,
preventing polymer resin/polymer resin intercoat adhesion of the two layers of paint.

Conclusion
While the surface phenomena of coatings cause coating issues, understanding surface tension modi�ers
and their limitations will allow coatings formulators to create more robust coatings systems.

In the next article, I will discuss pigment dispersants and the pigment dispersion process.
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Poly-Mannich Rapid-Cure
Epoxy Curing Agents
By Paul H. Jones FRSC, Managing Director, Chemical Processing
Services Ltd.

Curing agents for epoxy resins come in many guises. Numerous amines are modi�ed such that the
derivatives have reduced hazard, enhanced processability, and improved cured performance and
service life. One favored modi�cation is the generation of a Mannich base,1 which enhances processing
and performance characteristics but with the introduction of some hazardous feedstock, which if left
unreacted, creates a health issue.

Background
We are very conscious of pursuing sustainable products, and have developed a variety of Mannich base
epoxy curing agents utilizing sustainable feedstocks. Our Furalkamine2 curing agents are examples of
pentosane biomass-derived biopolymers, as are the phenalkamines we o�er. There are some instances
when the characteristics of petrochemical grades cannot be entirely achieved without the use of
synthetic materials. When this is the case, the objective becomes eliminating Substances of Very High
Concern (SVHC) and improving the safety rating. In order to do this, newly formulated polymeric
Mannich base grades have been developed and released. These new products di�er from some of the
conventional grades in that they have higher molecular weight than the counterparts derived from
monomeric phenols, and they are all compliant with Registration, Evaluation, Authorization and
Restriction of Chemicals (REACH) regulations.

Mannich Bases
The broad range of curing agents available for crosslinking epoxy resins make them some of the most
versatile thermosetting materials available, and a preferred basis of systems for many applications. The
addition reaction that allows the formation of a stable three-dimensional network that o�ers high
resilience, no chemical byproducts, low shrinkage and outstanding adhesion provides the perfect
platform from which to formulate. The use of amine derivatives is commonplace, although there are
phenolic, anhydride, amino and other functional materials that can be employed to react with the epoxy
functional material. While basic amines can be utilized, they are invariably modi�ed to enhance safety,
processing and performance. One such modi�cation is the Mannich base, which can convey
outstanding performance, especially in ambient-cured systems.

Conventional Mannich bases are condensation products that have historically been derived from
phenol and substituted phenols, with substitution being mainly in the para or occasionally the meta
position. Examples of the phenols generally employed in the manufacture of conventional Mannich
bases are detailed in Figure 1.

FIGURE 1 ǀ Typical phenols.

These phenols may be reacted with an aldehyde, almost exclusively formaldehyde, and a wide range of
amines to generate the Mannich bases employed in the curing of epoxy resins. The selected phenol and
amine obviously in�uence the resultant physical properties, Active Hydrogen Equivalent Weight (AHEW)
and subsequent stoichiometry. These factors will in�uence the reactivity and the resultant cured
properties, but of course these are also a function of additives and the epoxy component.

In general terms, irrespective of the phenol and amine selected, the aromatic nature of the phenol
enhances compatibility with conventional epoxy resins, predominantly derived from bis phenol “A”
and/or “F”; quite often a combination of both epoxy types to enhance the resistance of the epoxy
component to crystallization.

Mannich bases enhance the compatibility of the amine with the epoxy resin constituent. There is a
reduction in volatility and the hygroscopicity of the amine, the phenolic hydroxyl group accelerates the
rate of cure and the combination of these characteristics in turn o�ers signi�cant improvement to the
surface appearance of a cured �lm. The reduced tendency for the amine to exude or migrate reduces
or eliminates amine bloom. The improved cure rates, even at lower temperatures and under adverse
conditions, make Mannich bases the curing agent of choice for some speci�c applications. Aside from
the formulation of systems that allow all-season usage, a rapid return to service and cure in problematic
environments, these products generally o�er enhanced chemical resistance that can be further
enhanced through selection of multi-functional epoxy grades (Figure 2).

FIGURE 2 ǀ Typical epoxy resins.

As detailed previously, the conventional mannich base curing agents are derived from phenols and/or
substituted phenols (Figure 3). While this reaction reduces the volatility of the amine, providing the
enhanced and desirable properties associated with this product group, there are two negative elements
to the modi�cation.

FIGURE 3 ǀ Conventional Mannich base process.

The �rst issue with the conventional Mannich base synthesis is the residual free monomer levels.
Mannich bases can be formulated with a variety of ratios. There is generally an excess of amine and
phenol, and there is invariably some residual phenol monomer(s) that lead to increased toxicity issues,
as phenol itself is toxic, and many of the substituted phenols are of increasing concern.

Some tertiary amine mannich base accelerators, such as the industry-standard grade tertiary amine
accelerator 2,4,6-Tris(dimethylaminomethyl)phenol1 is essentially formulated as a 1:3:3 ratio of phenol,
formaldehyde and di methylamine. Of course, while targeting the tri-functional structure there are
inevitably mono and di-functional derivatives, as well as some oligomeric structures.

FIGURE 4 ǀ 2,4,6-Tris(dimethylaminomethyl)phenol. 

While the above structure is processed such that the resultant material does not carry free phenol and
its associated hazards, it does generate a low-molecular-weight material with very low polydispersity.
The European Chemicals Agency (ECHA)3 guidance under REACH regulations de�nes a polymer as a
material with a minimum of four covalently bound sequential units, with over 50% of the material being
polymeric, and of the polymer, the molecular weight of over 50% of it must di�er. Additional regional
requirements may introduce the need for speci�c molecular weights, generally >1000 daltons.

To some extent the production of low free phenol Mannich bases can be overcome by the process of
transamination. Combining the 2,4,6-Tris(dimethylaminomethyl)phenol with the preferred substituent,
followed by heating and removal of the volatile low-molecular-weight amine, di-methylamine in this
case, results in a functional Mannich base that has low free phenol. The process liberates problematic
dimethylamine, and it is di�cult to manage the degree and type of substitution. The resultant products
also fail to meet the molecular weight requirements that classify them as exempt under the
REACH guidance.

New Poly-Mannich Epoxy Curing Agents
Chemical Processing Services Ltd. has launched new PERMACURE poly-Mannich technology, which is a
new category of epoxy curing agent. These new grades are polymeric Mannich bases that have the
following chemical structure (Figure 5).

FIGURE 5 ǀ PERMACURE poly-Mannich structure.

The polymer is of suitable molecular weight and molecular weight distribution to be classi�ed as REACH
compliant and exempt as a polymer. There are several grades produced with di�erent amines (R1)
being the ethylene amine series, other aliphatic structures including poly-ether amines, aromatic,
heterocyclic, araliphatic, or combinations, and so being analogous to the conventional types of Mannich
bases currently available. The molecular weight of the feedstock is altered through the extension of R.
These products also have <0.1% residual free phenol monomer or substituted free phenol monomer in
the product avoiding the associated classi�cation. Of course, they can be modi�ed with such materials,
although this is generally considered counter intuitive.

By way of example of the properties of the PERMACURE poly-Mannich grades, the conventional TETA-
based phenol Mannich base CURAMINE 31-5374 is compared to an analogous TETA version of the new
polymeric product PERMACURE H 5375 in Figure 6.

FIGURE 6 ǀ Comparative structures. 

The following properties outline the
di�erences between the product types.

Regulatory
The conventional Mannich base with
residual free phenol carries both acute
toxicity labeling and a chronic health
hazard (Figure 7). These are not
present in the new polymeric grades,
although of course both grades are
corrosive as a result of the amine from
which they are derived. A full review is
as follows. Photo courtesy of Chemical Processing Services Ltd.

FIGURE 7 ǀ Pictogram and hazard statements.5

The removal of several of the hazard statements associated with free monomeric phenol and
substituted phenols is now mandated by some organizations. The new grade can allow compliance with
this requirement.

Property Comparison
The physical property comparison of the two TETA-based grades is detailed in Table 1.

TABLE 1 ǀ Comparative property values evaluated.

Get the data • Created with Datawrapper

Physical Property CURAMINE 31-537 PERMACURE H 537

Appeaerance Clear - FFFM Clear - FFFM

Color (Gardner) 4 8

Viscosity @ 25 °C 900 mPa·s 1,200 mPa·s

AHEW 50 50

Use level 25 PHR 25 PHR

Gel time reactivity 12 min* 19 min*

Preparatory Details

Resin component 60-600 (Badge)

Stoichiometric mix 100:25

Combined mass 150 grams

The property values are similar, but with some sacri�ce with color and viscosity with the polymeric grade
and a slight reduction in reactivity, as might be expected. Both products demonstrate good initial
compatibility with several conventional epoxy resins, but relatively poor surface �nish due to the
residual free amine in both cases.

The simplistic TETA-based grades have similar performance, as depicted in Figure 8. However, if we
continue to look we can see some of the further modi�cations o�er enhanced cure speed, and cure
response at low temperature and under adverse conditions. This is one of their key attributes and aids
the formulation of systems o�ering a rapid return to service.

FIGURE 8 ǀ Dry times and cure times @ 25 °C.

The comparative dry and cure times are depicted above at a temperature of 25 °C. The cures at this
temperature are relatively similar.

In order to fully utilize the bene�ts of this class of curing agent, not only has the backbone been altered
to provide improvements in labeling, the functionality and structure of several grades have been further
enhanced to improve handling and performance. An example of this is another of the new poly-
Mannich grades, PERMACURE H531, which exhibits a much faster cure response, even at temperatures
as low as 5 °C.

PERMACURE H531 is one of a series of these specially formulated grades characterized by low-
moderate viscosity and extremely e�ective low temperature reactivity. This grade is one of the new
polymeric Mannich base epoxy hardener series. This grade has an AHEW of 114 and mix ratio with a
standard epoxy resin with EEW of 190 of 60 PHR. Thin-�lm reactivity is depicted below, demonstrating
the excellent cure response. Cured �lms are clear, smooth and glossy at both 25 °C and 5 °C. The dry
and cure times at 5 °C highlight the highly reactive nature of the product.

FIGURE 9 ǀ Dry times and cure times.

Summary
This innovative new series of poly-Mannich PERMACURE epoxy curing agents is formulated to o�er a
reduced hazard rating and variable reactivity inclusive of slow, medium and outstanding speed of cure.
They are available in several forms including low-viscosity, solvent-free liquids and with high solids
content. They are compliant with REACH and other regulatory requirements.

These products o�er excellent reactivity pro�les, and they cure under di�cult, adverse conditions. They
are an excellent alternative to conventional Mannich base epoxy curing agents. The latest generation of
PERMACURE grades are the Mannich base of choice for future proo�ng your industrial system.
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Sustainable Color
Management:
Reducing Waste While Favoring the Bottom Line
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By Jason Loehr, Global Product Manager, Datacolor

The paint and coatings industry sharpened its focus on sustainability in recent years as the need to
mitigate climate change intensi�ed. But when COVID-19 brought life to a standstill in 2020, the positive
environmental impact of global reductions in manufacturing, travel and everyday activities expanded
general awareness of sustainability’s importance and heightened the call for green initiatives. Today, as
environmental regulations and consumer demand for sustainable solutions increase, industries across
the board, including paint and coatings, are homing in on cost-e�cient ways to help the environment.

While balancing cost and sustainability might sound challenging, digital color management makes it
possible for paint and coatings professionals to help the environment while still favoring the bottom
line. This is a key consideration for many in the industry who, now more than ever, are searching for
innovative ways to streamline work�ows and reduce waste while saving on costs.

Embracing Sustainable Solutions
Faced with increasing demand for sustainable color management, the paint and coatings industry has
widely adopted digital solutions and technologies. By embracing digitalization and utilizing an accurate
formulation system, paint and coatings companies are already reducing the number of adjustments
required, therefore reducing waste.

Beyond the implementation of digital formulation systems, software with the ability to help recycle
waste material is one of the most important digital features for sustainability in paint and coatings.
When o�-color materials or mistints occur, this specialized software function can “recycle” the content
into future production batches, conserving valuable resources and giving new life to materials that
previously would have been disposed of.

Repurposing Waste Materials
Waste-recycling software provides an eco-friendly solution to inevitable occurrences of o�–color
materials or material overages in paint and coatings manufacturing. For example, if you have multiple
o�-color products, recycling software enables you to combine them together into larger “batches of
colors.” You might have a drum of gray/light colors and a drum of brown/dark colors. You can then
store these batches just as you would store colorants in your database.

From there, you can use them in every future production batch you create. Your system will only add as
much o�-color product as it can without interfering with the target color. Think of this as “free volume”
for larger batches. All the while, recycling software keeps a running inventory of the locations and
available quantities of all stored materials.

This means the recycled color batches stored and recorded in your database can eventually be worked
into a new desired color since any bucket of o�-color material can be shaded over to the correct color
by performing a combinatorial correction and adding necessary colorants to the bucket. Recycled paints
can be used as a starting point for a new production batch, or as individual ingredients used to tint other
batches.

Digital color management solutions further streamline this process by minimizing the guess work
associated with blending recycled materials into new batches — providing formulas that reduce
metamerism and cost, while still meeting all other necessary production criteria.

Cutting Costs Through Reuse
Software with the ability to recycle waste not only lowers costs associated with the production of o�-
color materials by giving paint and coatings professionals access to “free materials,” it also allows them
to save on disposal fees. This cuts time o� the ROI of color management software and reduces the
amount of unused resources.

Although paint and coatings professionals can choose from any number of methods to �x o�-color
materials, digital color management is the most environmentally friendly and cost-e�ective option. By
allowing manufacturers to shade over to their desired color and save o�-color materials for future use,
digitalization decreases the likelihood of material waste and added costs during production.

While the paint and coatings industry has become increasingly proactive in its e�orts to digitize color
management and reduce waste, recent government regulations surrounding environmental health and
safety have accelerated the process.

Adapting to Eco-Friendly Regulations
Over the years, the industry has adapted to bans and new mandatory labeling on select raw materials
known to negatively impact the environment. The removal of such materials from paint has spurred
movement toward more eco-friendly natural and mineral-based pigments. Each change to the base of a
paint or coating requires the reformulation of color recipes for every possible product and formula
combination, which is no easy task since getting color right is a time-consuming process typically
involving numerous corrections.

Thankfully, modern color management technology now o�ers automated formulation and matching
software that streamlines the potentially wasteful color formulation and reformulation processes.

Streamlining Color Formulation
Many paint and coatings professionals are implementing automation to reduce waste by using digital
color management software that maps color gamuts. Gamut mapping provides a visual representation
of the color space covered, that which is not covered and all match capabilities, helping paint and
coatings professionals know immediately if they cannot match their target color with their
selected colorants.

Gamut mapping software makes it
possible for industry professionals
to �nd a near-perfect color match
that could be achieved using less-
costly pigments, decreasing the
number of raw materials needed to
achieve a match within a tolerance
range. Furthermore, it helps them
know instantly from anywhere at
any time, whether color
reformulation is necessary,
reducing the need for physical
samples.

The creation of fewer match
samples also reduces waste and
cuts back on global shipments,
decreasing the industry’s carbon
footprint while lowering production
and shipping costs.

Photo courtesy of Datacolor.

Digital color formulation solutions with recycling functionality and gamut mapping capabilities are
designed to bene�t the environment while also ensuring cost-e�cient production of quality items. Since
sustainability e�orts are an increasingly necessary investment, it is important that paint and coatings
professionals continue implementing modern color management technologies like these, which favor
both the climate and the bottom line.

For more information, visit datacolor.com.

https://www.siltech.com/
https://www.datacolor.com/
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Who Scores on Top?
The J.D. Power 2021 Paint Satisfaction StudySM

By Kristin Johansson, Editor-in-Chief, Paint & Coatings Industry Magazine

In late spring of this year, J.D. Power released its 2021 Paint Satisfaction Study. The study examines
key drivers of satisfaction among customers who purchased and applied interior paint, exterior paint
and/or exterior stain. I reached out to Christina Cooley, Director of the Home Intelligence Practice at J.D.
Power, to gain some deeper insights into the report.

PCI: How many people did you survey for this study?

Cooley: The 2021 Paint Satisfaction Study is based on responses from 5,804 customers who purchased
and applied interior paint, exterior paint and/or exterior stain in the past 12 months.

PCI: What key drivers of satisfaction did you evaluate among paint buyers?   

Cooley: Paint and stain satisfaction are driven by application, durability, o�erings and price. For the
paint purchase experience at a retailer, the key drivers of satisfaction are sta� and service, store
experience, merchandise, price, and online experience.

PCI: What other areas of the customer experience do you examine in the survey?  

Cooley: In addition to the customers' satisfaction with the paint/stain and retail experience, the survey
also explores brand awareness, consideration and past brand experience. The survey seeks to
understand what triggered the customer to shop for and purchase paint, the steps they took in
shopping for paint/stain, the research they did online while shopping, what they experienced on their
�rst retail visit, the materials they used to make their color selection, the number of gallons purchased,
whether they purchased in store or online, why they selected the brand they picked, whether their
purchase was driven by paint brand or by the retailer they shopped at, and who the primary decision
maker was in starting the project/selecting the brand/selecting the color. The survey also captures
loyalty metrics, future home improvement intentions and demographics for the study respondents.

PCI: What are the main segments included in the study, and how are they broken down?

Cooley: The study includes four segments/awards: Interior Paint, Exterior Paint, Exterior Stain and Paint
Retailers. We identify customers who have purchased and applied paint/stain in the last year, then what
product was purchased, and then what brand was purchased. Our study is focused on the largest
brands in each of these segments, covering at least two thirds of the market share. In the survey we
identify the retailer purchased at, and the respondent completes an additional question set on the
retailer experience when purchasing through one of the largest paint retailers.   

PCI: What do the results of the study say about architectural paint purchases during the pandemic —
both on the behalf of the customers and the retailers?  

Cooley: Even in the pandemic, paint shoppers headed to stores, seizing the opportunity of extra time at
home to take care of home improvement projects around the house. More than half of respondents
participating in this study are either working on a home improvement project or are considering or
planning for one. Paint shoppers are more likely to head to their preferred retailer than shop based on
brand, which creates a separate challenge for both the retailer and the paint brand.

Retailers can best di�erentiate themselves through their sta� and the experience they provide to their
customers, while brands have to build awareness further up the shopping/purchase funnel through
their digital presence, marketing and creation of brand advocates. Almost half of paint shoppers went to
a store to research paint.

Interestingly, only about one-�fth of interior paint shoppers research online, which is a lower rate than
exterior paint or exterior stain shoppers. Interior paint customers are looking for a more consultative
experience when making their purchase, which explains their preference for in-store vs. online
shopping. Surprisingly, even in the pandemic, online purchases aren’t increasing for interior paint,
though they continue to rise for exterior paint and stain. For those researching paint online, they are
typically spending about 2.5 hours in doing so. Generation X is spending the most time researching
online for interior paint. For exterior paint and stain, generations Z and Y spend more time researching
online. In terms of overall satisfaction, exterior paint and exterior stain customers report a fairly
consistent level of satisfaction, regardless of whether their purchase was made online or at the store.
However, for interior paint, satisfaction is lower among those purchasing in store. Since the vast
majority of purchases are made in-store, the data indicates there continues to be an opportunity to
better meet the needs of interior paint shoppers. It is not just about buying paint, but rather receiving
the education, guidance and support to give the purchaser con�dence that they will be successful with
their project.

PCI: How did the major paint manufacturers rank in the study?

Cooley: Benjamin Moore ranks highest in the interior paint segment with a score of 863 (based on a
1,000-pooint scale). BEHR ranks second, with a score of 862 (Figure 1). Sherwin-Williams ranks highest in
the exterior paint segment with a score of 869. Benjamin Moore ranks second, with a score of 858 and
BEHR ranks third with 853 (Figure 2). Sherwin-Williams ranks highest in the exterior stain segment with a
score of 850. Glidden ranks second with 844 and Valspar ranks third with a score of 836 (Figure 3). And
Sherwin-Williams ranks highest in the paint retailer segment with a score of 882. Benjamin Moore
independent retailer ranks second with 871 (Figure 4).

FIGURE 1 ǀ Overall customer satisfaction index
ranking — interior paint.

FIGURE 2 ǀ Overall customer satisfaction index
ranking — exterior paint.

FIGURE 3 ǀ Overall customer satisfaction index
ranking — exterior stain.

FIGURE 4 ǀ Overall customer satisfaction index
ranking — paint retailer.

https://www.specpoly.com/
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Thermal Stabilization
of Powder Coatings
An On-Going Study of Various Formulating Options

By Sangjoon Park, Global Application Manager SONGWON Industrial Co.,
Ltd., Ulsan, Korea; and Benno Blickenstorfer, Global Business
Development Manager and Rosanna Telesca, Business Unit Leader,
SONGWON Industrial Group, Frauenfeld, Switzerland

Powder coating technology is commonly described as the art of applying a pulverized resin to a
substrate and heating the powder so that it melts and creates an even coating on the substrate. This
simple technology can be very successful in providing impact, corrosion and abrasion resistance, as well
as ensuring gloss retention and surface protection. In short, powder coatings are durable. They are also
chosen for their versatility and savings potential. Powder coating technologies are nowadays seen as a
sustainable option, in particular for industrial coating applications. While they are most widely used to
coat metal substrates, numerous e�orts have been put into developing solutions that allow their
application to more highly temperature-sensitive materials such as wood and plastics. New
opportunities for powder-coating-based technologies are arising as a result of expansion and growth in
construction markets, and through increasing demand for more sustainable solutions. Raw material
suppliers and coating formulators are responding with the development of new powder coating
technologies that can be produced and applied more e�ciently, exhibit improved performance, and
have a greater range of potential end uses.

A typical powder coating formulation contains ingredients ranging from binders, �llers, pigments and
crosslinkers to various types of additives. The combination of components and their �ne tuning at
di�erent ratios allow the �nal powder and coating properties to be determined once the coating is
applied. The ingredients are dry-mixed, fed into an extruder and heated to produce a homogeneous
mixture. The heat involved in the melting/extrusion process is not high enough to induce a reaction or
to initiate curing. The mass produced during this melting/extrusion process is pushed through chilled
rollers, �attened, fed onto a belt to cool down, and then shaken at the end of the belt so that the
hardened material breaks into small pieces. Afterwards, the material is reshaped to the required size
and sieved, and is then ready to be packaged and shipped out or stored. Powder coatings di�er from
other types of coatings in that they are solid at ambient temperature, and they melt quickly to become
low-viscosity mixtures that can form a continuous �lm. This 100% �lm-forming mixture completely
covers the substrate or the part to be powder coated. The uniform coating provides superior durability
and aesthetic appeal, and further �ne tuning of the formulations allows customers’ speci�c color and
performance needs to be met.

Formulations are sometimes adjusted by �ne tuning various additives, including antioxidants and light
stabilizers, which provide di�erent thermal and light stabilization properties. Powder coating
performance is improved by these types of additives, which are used to enhance speci�c properties.
They help to prevent discoloration during powder coating resin production and curing, to ensure
homogeneous and more e�cient spraying of the powder onto the substrate, to impart greater
durability to the coating through light stabilization, and to improve corrosion resistance.

It is very important to �nd the best combination of additives to achieve the necessary performance,
especially if the �nal substrate or area to be powder coated requires speci�c durability or heat
resistance. A more detailed analysis of the various antioxidants for powder coating technologies has
been started at SONGWON’s Technology Innovation Center in Maeam, South Korea, with the aim of
better understanding how the di�erent antioxidant functionalities in�uence �nal performance.

Better Understanding Antioxidants
Antioxidants act as heat stabilizers. They need to be thermally stable and withstand high-temperature
powder extrusion and curing processes. Another important property is color retention. Antioxidants are
normally added in several stages at di�erent points throughout the process, from resin synthesis to
powder extrusion. The resin manufacturer aims to achieve basic stabilization during synthesis with
standard antioxidants and process stabilizers. Most powder coating formulations need to be �ne tuned
to achieve further stabilization during extrusion and curing. It is therefore essential for powder coating
formulators to understand how a given antioxidant package will perform.

The current study is based on a completely standard PES/Primid® resin system; other types of binders
are also going to be tested and studied. Antioxidants are chosen among various types — phenolic,
phosphite and thioester. Stabilized powder coatings formulations are then cured at temperatures up to
170 °C-180 °C, depending on the conditions set by the resin producers, and subsequently overbaked at
various temperatures up to 240 °C for di�erent periods of up to several hours. Discoloration properties
are measured and evaluated using the Yellowness Index and Whiteness Index in accordance with
standard E313 D65/10. Given the overall temperatures involved in the extrusion and curing processes,
phosphite antioxidants are often the best choice for achieving the required heat stabilization with
powder coatings. In addition, as a simple rule of thumb, we often advise customers to follow the
guidelines below on heat stabilization of antioxidants if they are used as a single additive:

Phosphite > Thioster > Phenolic

In the study currently in progress in our coating laboratory at the Technology Innovation Center, we are
focusing on testing the synergistic e�ects of combining the various functionalities (phenolic, phosphite
and thioester), with the aim of achieving optimal heat stabilization performance. In the majority of cases,
the results indicate that synergistic combinations of the various antioxidants are highly bene�cial, and
allow the durability and thermal stability of the coated materials to be signi�cantly enhanced. Several
stabilization packages (combinations of di�erent stabilizers in various ratios) have been prepared and
given to various customers to be tested in their facilities by their own testing methods and according to
their requirements. Once completed, the results will be presented and shared with the technical
communities.

https://www.kpuvpowder.com/
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COMPANY NEWS

The ChemQuest Group Acquires Powder
Coating Research Group
CINCINNATI – ChemQuest recently
announced the acquisition of Powder
Coating Research Group (PCR Group), a
Columbus, Ohio-based independent
formulation, testing and development
resource used by the powder coating
industry. PCR Group brings powder
coating formulation expertise and a
third laboratory to ChemQuest, in
addition to liquid formulations and
application, and molecular architecture.

PCR Group has the ability to create novel powder coatings that can now be applied at the ChemQuest
Technology Institute (CQTI) in a replicate manufacturing environment. Founder and CEO Kevin Biller
said, “We are looking forward to capitalizing on the synergies between the two organizations. By
combining ChemQuest’s extraordinary market reach and CQTI’s world class application facilities with
PCR Group’s vast experience and industry presence, we foresee an amazing future.”

“It is my pleasure to announce the acquisition of PCR Group, an organization I have admired for many
years. Kevin Biller and his team are consummate professionals. Both are innovative organizations with
deep knowledge of history and a strong view of the future. We parallel each other in our approach to
clients and delivering on our promises. These are synergies people say they want but rarely get in a
merger or acquisition,” said ChemQuest CEO Dan Murad.

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

Michelman’s Workplace Culture Honored Worldwide
CINCINNATI – Michelman recently announced that its workplace culture of giving, success and curiosity
has been honored worldwide. The company has sponsored events in the Americas, Asia and Europe,
and was recognized for an employee skills development program in its Asia-Paci�c division.

In the Americas, where Michelman is gearing up for the upcoming United Way of Greater Cincinnati
(UWGC) campaign, associates exceeded their 2020 campaign pledge goal, and repeated as one of the
top-25 largest corporate, retiree and employee campaign contributors. Additionally, it was one of �ve
businesses in the region recognized with a Corporate Hero award for commitment to voluntarism
during the COVID-19 pandemic. “These honors land squarely on the shoulders of our associates,” said
Steve Shifman, Michelman's President & CEO and UWGC’s current Board Chair. “I am grateful for and
proud of our associates who donated thousands of dollars and safely volunteered thousands of hours
during this extended pandemic. Their e�orts truly exemplify our company's core value of giving.”

Image courtesy of Michelman.

Additionally, Michelman EMEA has been successfully certi�ed as a Great Place to Work® in Luxembourg.
Nearly 90% of the region's associates participated in the engagement survey, and of those, 84% consider
Michelman a great place to work, and 89% recognize the company's e�ective management of the
COVID-19 crisis.

SkillsFuture SG recently recognized Michelman Asia-Paci�c (MAP) for being a champion of employee
skills development and building a culture of lifelong learning. Phillip Choo Peng Leong, the region's Vice
President & Managing Director, was honored with the SkillsFuture Fellowship Award for those who
dedicate themselves to honing their skills, developing new ones, and inspiring others.

“These awards recognize the region's commitment to our core value of curiosity and the constant
pursuit of knowledge,” explained Kreg Keesee, Chief Operating O�cer & Executive Vice President,
Coatings, “MAP has upskilled and deep-skilled more than 60% of its associates through SIMTech’s LEAN
program to support its digital and advanced manufacturing initiatives. They have developed a training
roadmap to provide associates opportunities to learn and immerse themselves in the latest industry
trends.”

The company is also celebrating its 10th

annual Commitment to Community Day
on Sept. 24, 2021. This annual global day
of service sees over 400 associates
volunteer their time at various charitable
and non-pro�t organizations throughout
the United States, Belgium, Luxembourg,
Japan, Singapore and China. The
company shuts down its operations for
an entire day to support the
communities where they live and
operate.

NatureWorks Passes Final Authorization Milestone for Manufacturing Plant
in Thailand  
MINNETONKA, MN – Continuing its global manufacturing expansion plan, NatureWorks, a leading
manufacturer of low-carbon polylactic acid (PLA) biopolymers made from renewable resources, has
obtained �nal authorization from parent companies — GC International Corp. Co. Ltd., a subsidiary of
PTT Global Chemical Public Co. Ltd. (GC), and Cargill Inc. (Cargill) — to build a new Ingeo™ PLA
manufacturing complex in Thailand. NatureWorks plans to invest in excess of $600 million to construct
the complex, which will include production sites for lactic acid, lactide and polymer, making it reportedly
the world’s �rst PLA facility designed to be fully integrated.

The new NatureWorks manufacturing complex will be built at the
Nakhon Sawan Biocomplex in Nakhon Sawan Province, Thailand.
Image courtesy of NatureWorks.

Dr. Kongrapan Intarajang, CEO of GC, said, “GC, Thailand's leading chemical company and the world's
leading environmentally friendly bio-chemical producer, is committed to operating in accordance with
sustainability guidelines and circular economy principles. Sustainability creates balanced growth in
economic, social and environmental dimensions, driven by the framework of the SDGs. Today, GC and
Cargill, joint owners of NatureWorks, the top PLA biopolymer manufacturer globally, are ready to
expand investment in the biochemical sector following the BOI’s investment promotion approval of
NatureWorks.”

Construction of the new manufacturing complex, to be located at the Nakhon Sawan Biocomplex in
Nakhon Sawan Province, will begin in the second quarter of 2022. With an expected opening in 2024, the
facility will have an annual capacity of 75,000 tons of Ingeo biopolymer and produce the full portfolio of
Ingeo grades.

“Thanks to the ongoing support
of our parent companies, our
plans for a second Ingeo PLA
manufacturing location
continue to progress,” said Rich
Altice, President and CEO of
NatureWorks. “This
authorization was an important
milestone that ensures we will
be ready to begin construction
in 2022 on an integrated
manufacturing complex that will
help us address the increasing
global market demand for
sustainable materials.”

Ravago Holdings America Inc. Acquires Specialty Chemical Distributors  
ORLANDO, FL – Ravago Holdings America Inc. (RHA) recently announced the acquisition of Specialty
Chemical Sales (SCS) of Cleveland, Ohio, and JF Shelton (JFS) of Seattle, Washington. Both SCS and JF
Shelton are leading distributors to the paint, coatings, adhesive and polymer markets in North America.
Both SCS and JFS will continue to be led by their current management teams and run as separate
businesses in RHA’s subsidiary, Ravago Chemical Distribution Inc. (Ravago Chemicals).

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

The VP of Sales for JF Shelton, Brad Campbell, commented, “We are very excited to be joining Ravago’s
ever-growing family of companies. Their global reach and their position as an industry leader will help to
better serve and supply our customers on the West Coast.”

“We are excited to acquire two businesses
with strong reputations and demonstrated
success of putting employees and
customers �rst,” said Jim Du�y, CEO of
RHA. “These companies complement our
growing specialty chemical distribution
business and help us strengthen our North
American footprint.”

“The resources and acumen of Ravago
behind the established path of SCS will
create an environment to provide our
customers and principals with even greater
access to services in specialty chemical
distribution. We are excited to create and
expand opportunities for all our
relationships,” said Steve Strongosky, Chief
Executive O�cer of SCS.

Nouryon Receives 2021 EcoVadis Gold Rating for Sustainability
Achievements  
AMSTERDAM – Nouryon has been awarded a Gold rating by EcoVadis for its sustainability achievements,
placing Nouryon in the top 3% of more than 75,000 companies assessed by the global sustainability
ratings provider. Nouryon achieved strong scores in all assessed areas, including environment, labor
and human rights, ethics, and sustainable procurement.

Image courtesy of Nouryon.

“We are thrilled with our Gold rating and that we saw our scores increase this year — particularly when it
comes to our environmental practices. This ranking clearly con�rms that we are doing the right thing
and that we are succeeding in driving sustainable progress,” said Vivi Hollertt, Chief Sustainability and
Communications O�cer at Nouryon.

“Sustainability is a key business driver
for Nouryon, and we know that our
customers also care deeply about
sustainability,” said Charlie Shaver,
Chairman and CEO of Nouryon. “This
EcoVadis Gold rating a�rms that we are
making progress as a top-quartile
people safety performer, in further
reducing our environmental footprint
and in providing sustainable solutions to
our customers. We are proud of the
many factors that led to this
achievement, in particular that 37% of
our 2020 revenue was generated from
our portfolio of sustainable products,”
he said.

https://www.easterncoatingsshow.com/
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NAMES IN THE NEWS

SullivanHernandezErwinErtl

Specialty chemicals distributor Barentz recently appointed Mark Blakely as President of its North
American CASE & Plastics vertical.

The World BioEconomy Forum has inducted Dr. Pramod Chaudhari, founder and Chairman of Praj
Industries, to its advisory board.

Michael Ertl has taken over as head of the Inorganic Pigments business unit at LANXESS. Ertl succeeds
Holger Hueppeler, who heads the newly formed Flavors & Fragrances business unit at LANXESS
following the acquisition of Emerald Kalama Chemical.

R.E. Carroll Inc. recently announced that Scott Erwin has joined the company as Technical Sales
Representative for the Southeast United States. Erwin is responsible for accounts in Alabama, Florida,
Georgia and South Carolina.

Orion Engineered Carbons S.A. has tasked Carlos Hernandez, Senior Technical Marketing Manager, with
an expanded role of management responsibility for Orion’s technical service applications laboratory in
New Jersey.

Michelman has hired two new associates to lead regulatory and environmental, health and safety
(EH&S), and regulatory compliance and product stewardship. Jon Hunter is Michelman’s new Director,
Global Environmental Health & Safety (EH&S), responsible for global EH&S strategic leadership,
oversight and team development. Sonia Razzaque was appointed the new Vice President of Regulatory
Compliance and Product Stewardship.

Michael Lüthi became the CEO of the SANITIZED company group on Aug. 1, 2021. He replaces Urs
Stalder, who joined the administrative board after working for SANITIZED for over 30 years.

Additives and resins producer Estron Chemical recently appointed Mark Mooney to be the Manager for
Powder Coatings Additives and Resins for the NAFTA Region. He will handle all sales activities for the N.A.
powder market.

RPM International Inc. has named Mark T. Rankin as Vice President, Global Systems. Michael J.
Laroche, Chief Financial O�cer of its Specialty Products Group operating segment, has been appointed
Vice President, Controller and Chief Accounting O�cer for RPM, e�ective Nov. 1. He succeeds Keith
Smiley, current RPM Vice President of Finance and Controller, who will retire from his role in October.

Dennis Saville joined Springer Industrial as a Technical Sales Representative. He will be based out of
Houston, Texas, and serve the company's accounts in Texas, southern Louisiana and northern Mexico.

Chroma Color Corp. appointed Shruti Singhal as Chief Executive O�cer and member of the company
board of directors. Singhal will be responsible to drive the company’s strategic roadmap and
transformation through organic and inorganic growth as well as a focus on innovation.

AkzoNobel appointed Michelle Sullivan as Sales Director for its Vehicle Re�nish (VR) U.S.-East Region. In
her new role, Sullivan is responsible for leading sales e�orts across all VR segments in the East region
and is part of the AkzoNobel Automotive & Specialty Coatings Americas Management Team.

https://www.recarrol.com/paint
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