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More E�cient Liquid Coating

of Hydraulic Cylinders Thanks

to Electrostatics

A mechanical engineering company that

produces hydraulic cylinders recently

automated parts of its coatings process. Up

until now, surface coating of the cylinders,

crucial for robust corrosion protection, was done

manually. The company invested approximately

4 million euros in the construction of a new

production hall, including an innovative liquid

coating system with application, dosing and

mixing technology. Read article

How Can Digital

Transformation Help Reduce

Unplanned Downtime?

Unplanned downtime causes signi�cant losses

to a company. With an estimated price tag of

$50 billion annually, there is a serious e�ort

that, rightfully, goes into preventing

unscheduled failures. Digital transformation

can open the gates to unprecedented

reductions in unplanned downtime. Read article

HMG Paints Assists with Iconic

Aston Martin Conservation

Ecurie Bertelli, the pre-war Aston Martin

specialist, and HMG Paints, a U.K.-based

independent paint manufacturer, combined

their market-leading knowledge for a project

conserving a 1934 Aston Martin MKII. HMG

Paints developed a special stabilizing and

sealing solution that seals the worn paintwork

and prevents further degradation. Read article

Four Key Components of

Robotic Paint Booth Design

The payo�s could be substantial if you’re

thinking about designing a robotic paint booth

for use in the automotive manufacturing sector.

Adding robots into the work�ow could lead to

greater e�ciency, better overall quality, and

more. This technology can also increase a

facility’s scalability, which is good news if an

automaker struggles with frequent demand

�uctuations. Read article

Don’t miss these online exclusive articles on PCI’s website.
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VIEWPOINT

Contact Kristin

By Kristin Johansson, Associate Publisher/Chief Editor | PCI

Information, Inspiration
and Networking

I recently had the pleasure of attending the Coatings Summit 2022, which took place December 5-7 in

Miami. Since its inception in 2003, the Coatings Summit has evolved into an auspicious gathering of

industry icons to exchange views, share insights, and be inspired. Hosted by the World Coatings

Council and Vincentz Network, the Coatings Summit provides a unique opportunity for coatings

industry executives to gather in one place for interactive sessions that address a wide range of topics,

from business strategy and economic forecasts to sustainability and new technology.

In his welcome remarks, Vincentz’s Juergen Nowak promised attendees two days of information,

inspiration and networking, and he got it right. Speakers included Michael McGarry, chairman and

chief executive o�cer of PPG; Yuichiro Wakatsuki, director, representative executive o�cer and co-

president of Nippon Paint; Uta Holzenkamp, president of BASF Coatings; Christophe Sabas, CEO of

Beckers Group; Michael Hansen, group president and chief executive o�cer of Hempel; Je�rey Powell,

CEO and president of Diamond Vogel; Lionel Schlessinger, entrepreneur, Monopol Colors; Frank

Sullivan, chairman and chief executive o�cer of RPM International Inc.; Miguel Mantas, CEO of allnex;

João Luis Serrenho, executive board member at CIN; and Johnson Ongking, vice president at Paci�c

Paint (Boysen) Philippines, Inc.

Topics discussed included key trends, turning challenges into advantages, growth journeys,

collaboration, digitalization, and embracing a multitude of markets. But interwoven into every

presentation was the clear, overriding theme of sustainability.

I jotted down several thought-provoking comments throughout the event, and thought I would share

some of them:

“It’s amazing how many new products are introduced every year in an industry that has been

around for thousands of years.” – Michael McGarry, PPG

“We are the �rst generation to feel the e�ects of climate change, and the last to be able to do

something about it.” - Uta Holzenkamp, BASF Coatings

“The human impact is changing the world. Political leaders aren’t going to solve the climate

problem. We have to solve it with innovation.” – Lionel Schlessinger, Monopol Colors

“We are reformulating not to innovate, but to meet regulations. We have a duty to innovate.” –

Lionel Schlessinger, Monopol Colors

“Collaboration is the only viable route to address today’s and tomorrow’s coating challenges.” –

Miguel Mantas, allnex

“If structures have to be painted anyway, why not paint them with something that can clean

the air?” - Johnson Ongking, Paci�c Paint (Boysen) Philippines, Inc.

The Coatings Summit was a truly inspiring event, where each unique presentation re�ected the

speaker's personality, experiences and vision. The event’s sponsors made the experience all the more

enjoyable. The co�ee and lunch breaks were sponsored by Benjamin Moore, event Wi-Fi was provided

by The ChemQuest Group, GDB International hosted a wonderful poolside welcome reception, and

RPM International sponsored the Summit Celebration Night with delicious drinks, appetizers and

dinner at Klaw restaurant in Miami.

Many thanks to Vincentz Network for the invitation. I’m very much looking forward to attending the

next Coatings Summit in 2024!

mailto:johanssonk@bnpmedia.com?Subject=PCI%20Magazine
mailto:johanssonk@bnpmedia.com?subject=PCI%20Magazine
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SHOWS & CONFERENCES

2023

FEBRUARY

6-10

Polymers & Coatings Winter 2023 Short Course

Cal Poly San Luis Obispo

calpoly.irisregistration.com

FEBRUARY

12-17

50th Annual Waterborne Symposium

New Orleans, Louisiana

waterbornesymposium.com

FEBRUARY

22-24

Guangzhou, China

chinacoat.net

MARCH

6-8

Big Ideas for UV+EB Technology Conference and Expo

San Diego, California

https://bigideasconference.com/

MARCH

19-23

AMPP Annual Conference & Expo

Denver, Colorado

ace.ampp.org/home

MARCH

28-30

European Coatings Show

Nurnberg, Germany

european-coatings-show.com

APRIL

23-26

SSCT Annual  Meeting

San Destin, Florida

southerncoatings.org

MAY

4

FOCUS 2023

Plymouth, Michigan

dsctfocus.org

MAY

16-18

Eastern Coatings Show

Atlantic City, New Jersey

easterncoatingsshow.com

JUNE

5-7

Sink or Swim Technical Symposium

Cleveland, Ohio

clevelandcoatingssociety.org

JUNE

6-7

Biobased Coatings

Amsterdam

https://www.wplgroup.com/aci/event/biobased-coatings-europe/

JUNE

19-21

Middle East Coatings Show

Cairo, Egypt

www.middleeastcoatingsshow.com/

JUNE

26-27

CoatingsTech Conference 2023

Cleveland, Ohio

paint.org/aca-events/ctc-2023

SEPTEMBER

6-8

Coatings Trends & Technologies Summit

Lombard, IL

https://www.pcimag.com/coatings-conference?

OCTOBER

15-18

Western Coatings Symposium and Show

Las Vegas, Nevada

https://westerncoatings.org/

OCTOBER

18-19

October 18-10, 2023

Guadalajara, Jalisco

https://surface�nishingmx.com/

https://calpoly.irisregistration.com/Register?code=Polymers-Winter-Short-Course-2023
https://www.waterbornesymposium.com/
http://chinacoat.net/
https://bigideasconference.com/
https://ace.ampp.org/home
https://www.european-coatings-show.com/
https://southerncoatings.org/
https://dsctfocus.org/
https://easterncoatingsshow.com/
https://www.clevelandcoatingssociety.org/
https://www.wplgroup.com/aci/event/biobased-coatings-europe/
https://www.middleeastcoatingsshow.com/
http://www.paint.org/aca-events/ctc-2023/
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DISTRIBUTOR DIVE

A quarterly column by the NACD featuring the latest updates in chemical distribution.

A Divided Congress:
2023 Takeaways
By Eric R. Byer, President and CEO, National Association of

Chemical Distributors

Video: Creatas Video+ / Getty Images Plus,

via Getty Images

Last November’s midterm election results were far di�erent from what most political analysts,

pollsters, and armchair prognosticators expected in the days and weeks leading up to the election. In

advance of the election, a deep history of the incumbent president’s party losing ground in midterms,

low favorability numbers for President Biden, the threat of recession, skyrocketing costs for everything

from gas to housing, and a myriad of other factors all indicated the likelihood of a “red wave,” with

Republicans taking a slim majority in the U.S. Senate and a 20-plus seat majority in House of

Representatives.

Instead, Democrats retained control of the Senate and Republicans �ipped the House with the

slimmest of majorities, giving us a divided Congress. And while the often-predicted Republican

takeover was pushed back in large part due to social issues and underperforming candidates, an

electorate worn out by a pandemic, Russia’s war on Ukraine, supply chain challenges, political rancor,

and so much more —voters also made a choice to, in large part, stay the course. In doing so, they made

the decision to forego any more massive change or upheaval in favor of a divided government with slim

majorities that by its composition is compelled to act reasonably, responsibly, and carefully.

Even with this slight shift, we can expect to see some important changes for the nation and the paint

and coatings industry, and its supply chain partners, including chemical distributors. In the Senate,

the still-slim Democratic majority means that the party does not have the votes to overturn the

�libuster. As a result, Senate Democrat-led bills are not likely to advance without input from at least a

handful of Republicans to reach the 60-vote threshold. Republican leadership in the House impacts

decisions about how our government spends its money, oversight actions undertaken by committees,

and investigations.

Here are some observations of ways in which Republican leadership of the House, even with a slim

majority, may be helpful to industries like ours that have been grappling with rising costs, labor

shortages, supply chain issues, increased regulatory action, and more:

The U.S. Environmental Protection Agency (EPA) has recently undertaken several rulemakings,

revising and adding to existing regulations while also adding new programs. As written, these new,

revised, and proposed rules – including Clean Water Act (CWA) Worst Case Discharge Regulations,

sweeping changes to the highly e�ective Risk Management Program (RMP), wholesale changes to

the Toxic Substances Control Act (TSCA) chemical risk evaluation processes, and others – will put

additional strains on companies throughout the chemical supply chain by increasing costs and

time-consuming requirements. House Republicans will likely conduct more oversight hearings

supporting industry e�orts against initiatives and regulations that are unnecessary, burdensome,

and costly.

In November 2021, Congress resurrected the long-expired Superfund excise tax on 42 chemicals

and an additional 151 substances through the Infrastructure Investment and Jobs Act (IIJA). In

addition, the IIJA doubled the tax rates per ton on taxable chemicals and lowered the taxable

substance threshold from 50 percent (by weight or value) to 20 percent (by weight or value). The

National Association of Chemical Distributors’ (NACD) economist estimates that the additional cost

to purchasers due to the renewed Superfund tax will total more than $800 million. Furthermore,

Congress reinstated taxes on crude oil and petroleum products through the In�ation Reduction Act

of 2022 which went into e�ect on January 1. Both of these taxes will lead to increased prices on

chemicals found in many industrial products that will ultimately be passed on to consumers. While

an outright repeal of the Superfund or petroleum products tax is unlikely given the divided

government, a Republican House provides a more favorable audience to encourage the Internal

Revenue Service (IRS) to take seriously the concerns of businesses dealing with in�ation, supply

chain crisis fallout, and other lingering e�ects of the pandemic. This should result in additional

guidance to ensure a�ected businesses are able to comply with the intent of the law. Additionally,

a House Republican majority will have more leverage to include repeal or, more realistically,

drawback or phaseout language into any must-pass packages.

The Department of Homeland Security’s (DHS) Chemical Facility Anti-Terrorism Standards (CFATS)

program is one of the most successful chemical security programs in existence and helps high-risk

chemical facilities protect against potential terrorist attacks. In July 2020, Congress passed a hard-

fought three-year reauthorization of the program, which expires on July 27, 2023. With Senator

Gary Peters (D-MI), a strong supporter of the CFATS program, set to continue as Chairman of the

Homeland Security and Governmental A�airs Committee, there is a chance that CFATS

reauthorization can quickly move forward with little to no change. On the House side, we suspect

that Republican leadership combined with Democratic sta� changes on the Energy and Commerce

Committee will help tamp down the pursuit of extreme environmental provisions as a condition of

reauthorization that muddied the process during previous reauthorization discussions.

Free-trade policies and programs facilitate access and lower costs for many chemical products that

are no longer manufactured domestically but are essential to the U.S. economy as well as the

health and well-being of all Americans. Today, the lack of reauthorization of important trade

programs like the Generalized System of Preferences (GSP) and Miscellaneous Tari� Bill (MTB) is

hampering the ability of U.S. companies to compete globally and grow the nation’s workforce. As of

this writing, Congress has still not reauthorized these expired programs, and House Democrats

have insisted on changes that are nonstarters for many Republicans. With control of the House

changing, there is some hope that a Republican-led House could work with Senate Democrats to

reinstate these popular programs in the next Congress.

The Occupational Safety and Health Administration (OSHA) is once again considering changes to its

Process Safety Management (PSM) standards. The proposed revisions to this comprehensive and

robust regulation will add signi�cant cost burdens on impacted businesses while also disrupting

the steps that are already successfully preventing accidents and ensuring worker safety. Rep.

Virginia Foxx (R-NC), who stands a good chance of becoming Chair of the House Education and Labor

Committee, has signaled substantial interest in convening hearings to provide oversight of OSHA’s

PSM proposed rulemaking project.

Overall, we expect to see new committee chairs in the House who are receptive to our industries

concerns on taxes, transportation, environment, energy, labor, and security policy. A razor-thin

Republican majority will force leadership to navigate through very turbulent waters to keep all

factions of the party in line with their agenda. Thus, issues that are very popular among all

Republicans are likely to be pushed to the forefront of the legislative agenda, including tax

extensions, immigration, security, and crime prevention policy.

Historically, a divided government has led to productive results. Only time will tell if the new

Republican Speaker of the House and President Biden take the same path that Speaker Gingrich and

President Clinton took in the 90s, working across the aisle to bring positive results for American people

and businesses, or if they will both dig in on partisan grounds. As an industry, and as Americans, let’s

all hope for the former!

https://www.sjc.com.tw/webls-en-us/index.html


FORMULATING WITH MIKE

Selecting the Right Resin
for Your Coating

Davizro / iStock / Getty Images Plus, via Getty Images.

By Mike Praw, Technical Service and Development Manager — Coatings and Performance

Products, Indorama Ventures: Integrated Oxides and Derivatives, The Woodlands, TX

A resin is the vehicle that maintains the suspension of the paint components. It also gives the coating

its desired properties. The material encapsulates the pigment particles and binds them together,

forming a continuous �lm.

In short, a resin:

Is a polymer that, through a curing or �lm-forming mechanism, forms the coating’s �lm;

Imparts most of the �nal properties of the coating;

Is the critical raw material choice when formulating a coating;

A�ects physical and chemical properties such as drying, durability, and �exibility.

Resin Properties

Table 1 contains information comparing the various resin systems.

TABLE 1 ǀ Resin system properties.

Get the data • Created with Datawrapper

Resin System UV Resistance Chemical Resistance Hardness Heat Resistance CostFlexibility

Air dry alkyd G to VG P to G G to VG P to G P to G VG to E

Alkyd melamine G to VG G to VG G to VG G G to VG G to VG

Alkyd urethane VG G to VG G to VG G P to G P to G

Polyester
melamine VG to E G to VG G to VG VG to E G to VG G to VG

Polyester
urethane E G to VG G to VG VG to E P to G P to G

PUD VG to E P to G G to VG VG to E P to G P to G

Acrylic latex VG to E G to VG G to VG P to G P to G VG to E

Acrylic lacquer VG to E P G to VG P P G to VG

Acrylic melamine VG to E G to VG VG to E G to VG G to VG G to VG

Acrylic urethane VG to E VG to E VG to E VG to E G to VG P to G

High heat
silicone VG to E VG to E G to VG G to VG E P to G

Epoxy amide P E E P to G G to VG G to VG

Vinyl lacquer P to G P G to VG G to VG P VG to E

Phenolic P to G VG to E VG to E VG to E G to VG G to VG

P = poor, G = good, VG = very good, E = excellent

Some of the terms used to di�erentiate resins include thermoplastic versus thermoset polymers, glass

transition temperature, and minimum �lm forming temperature, among others.

Thermoplastic vs. Thermoset Resins

A thermoplastic resin will form a �lm and not undergo any change in physical or chemical properties. A

thermoplastic �lm retains the properties of the original polymer. Acrylic emulsions and polyurethane

dispersions are examples of thermoplastic polymers. A thermoset or reactive system will chemically

react or crosslink during �lm formation and have di�erent properties upon cure. A thermoset, upon

cure, forms a new polymer with signi�cantly improved performance.

Binary curing or two-component (2K, as K is from "komponent" in German) systems, such as two-part

epoxy or urethane systems are some of the common-cure mechanisms of thermoset systems. Once

you mix the two components together, a non-reversible chemical reaction will occur. Because of this

reactivity, they come in two or more separate containers and, once mixed, the irreversible reaction

commences. Thermoset resins are not limited to binary systems, and are known as one-component

(1K) systems because they are in only one container. They can use oxidative cure, such as an alkyd, or

be radiation cured like baking or ultraviolet-cured coatings. These are the most common curing

methods, but new curing systems are constantly coming out to improve �lm properties or lower

environmental impact of the coating process.

There are also one-and-a-half component systems; these are one-component thermoplastic systems

that can also be two-component thermoset systems. An example would be an acrylic copolymer

system, which will form a thermoplastic coating if applied alone, but if crosslinked with an isocyanate

will form a thermoset system with improved properties, thus giving the applicator options.

Glass Transition Temperature

All polymers have a Glass Transition Temperature (Tg). The temperature (usually measured in °C) at

which a polymer transitions between crystalline “glassy” and amorphous “rubbery” states. In

thermoplastic systems, the Tg of the cured �lm and that of the resin are the same. In thermoset

systems, the Tg of the cured system is normally signi�cantly higher than that of the uncured system.

This allows a low Tg for application and high Tg for a harder �nal �lm. If the coating is applied at a

temperature below the Tg, proper �lm formation may not occur and will result in a loss of properties.

In extreme cases, there will be a complete absence of �lm formation and the coating will resemble

dried milk.

Minimum Film Forming Temperature

The Minimum Film Forming Temperature (MFFT) is the minimum temperature (usually measured in

°C) at which a polymer forms a �lm. Poor �lm formation will result if the curing temperature is below

the MFFT of the resin. While the Tg and MFFT start about the same in thermoplastic systems, the

MFFT can be lowered with coalescing solvents, surfactants, or plasticizers to allow a hard resin to form

a �lm at temperatures well below the Tg. This allows a low application temperature and high �lm

hardness. For example, a polymer with a Tg of 50 °C can have its MFFT lowered to 10 °C with cosolvents

and allow it to be applied at room temperature. As the solvent evaporates, the MFFT rises to

eventually return to the Tg of the system. As the amount of solvent used in coatings is reduced from

environmental concerns, other methods of lowering MFFT, such as with surfactants and plasticizers

have become common.

Single vs. Multi-Phase Thermoplastic Polymers

For single-phase resins, the MFFT and Tg are similar, and either can be used to formulate a coating.

With the proliferation of multi-phase resins (core shell as well as other morphologies), a resin will not

have one Tg, but have multiple-to-in�nite Tgs as each phase will have its own Tg. The MFFT will be the

temperature at which the resin will form a continuous �lm. With some or all of the resin in the

continuous phase, there may be some higher Tg fractions of the resin that act as polymer �ller in the

resin matrix. In this case, there may be a loss of some properties, as only the continuous phase

contributes to the cohesiveness of the �lm. The best way to think of this is honey and marbles. When

you pour a mixture of the two, the honey will form the continuous �lm while the marbles will give hard

independent domains, which can help properties like block resistance.

Hydroxyl, carboxyl, or amine value are de�ned as the amount of free hydroxyl, carboxyl, or amine

groups that react in thermosetting systems. Volatile organic content (VOC) is the current driving force

in resin development. With the implementation of regulations limiting solvents used in coatings,

newer technologies have replaced traditional low-solids solventborne resins. Regulations regarding

VOC content are constantly lowering the amount of photoreactive solvents used in coatings that lead

to low-level ozone or smog.

Newer technology has both advantages and disadvantages compared to traditional coatings, and it is

up to the coatings formulator to balance these to produce a coating that meets the needs of the

end users.

Conclusion

With resin selection being the most important criteria for the �nal coating’s properties, selecting the

right one is extremely important. See Table 1 for the properties of various resin systems.

As newer environmental regulations limiting VOC come into e�ect, many time-proven resins are facing

extinction. Therefore, the only way to stay competitive is to move to newer technologies. The future is

zero-VOC. Formulators need to adapt to this new reality.

All information contained herein is provided "as is" without any warranties, express or implied, and under no

circumstances shall the author or Indorama be liable for any damages of any nature whatsoever resulting from

the use or reliance upon such information. Nothing contained in this publication should be construed as a

license under any intellectual property right of any entity, or as a suggestion, recommendation, or authorization

to take any action that would infringe any patent. The term "Indorama" is used herein for convenience only, and

refers to Indorama Ventures Oxides LLC, its direct and indirect a�liates, and their employees, o�cers,

and directors.

https://www.waterbornesymposium.com/
javascript:void(0)
https://www.datawrapper.de/_/NWgwj


ASK JOE POWDER
Sponsored by Gema

Our popular Ask Joe Powder blog has made its

way to the pages of PCI magazine. What are your

powder coating questions and challenges? Joe

Powder, aka Kevin Biller of ChemQuest Powder

Coating Research, shares his powder coating

knowledge and expertise by answering questions

sent in from around the world.

Hi Joe,

I have a technical question to ask. I hope you have the answer. I read some
non-technical articles mentioning powder coatings used on wood. How is this
possible when wood is a non-magnetic material?

Dr. Jinwen Zhang

Washington State University

Hello Dr. Zhang,

Electrostatics, not magnetism, are used to deposit dry powder onto a substrate. Nevertheless,

this is still a good question. Most wood has surface characteristics that allow electrostatic

deposition of powder onto its surface. In some cases, like MDF (medium density �berboard), the

"wood" needs to be preheated to allow moisture to migrate to the surface of the board. This

moisture provides enough conductivity to deposit the charged powder.

One of the challenges to coat wood is having a powder coating chemistry that cures at low

temperatures. If the cure temperature is too high, the wood emits volatiles that damage the

coating appearance. The powder coating industry has developed chemistries and processes that

allow MDF to be coated commercially. Please let me know if you would like to know more about

these chemistries.

Best regards,

Joe

Dear Joe,

I hope that you and your family are well. Long time no see. How is your
business?

I have a question regarding Qualicoat Class 1 approval. For polyester TGIC
powder coatings, the gloss should not be less than 50% after 1,000 hours
xenon arc exposure. I want to know if a powder, based on a standard
polyester TGIC resin, will pass this test (approximately equivalent to one year
in Florida). Do we need another type of polyester resin for Class 1?

Regards,

Mohammed Seddighian

Tehran, Iran

Hello Mr. Seddighian,

All is well here. We just wrapped up the holiday season and are prepared for the onset of winter

in Columbus. I have been enjoying family gatherings and good cheer. I hope you and your family

are well. Our business is doing well – we are now part of ChemQuest and continue to grow each

year.

A standard architectural-grade TGIC polyester will meet the Qualicoat Class 1 speci�cation.

Qualicoat Class 1 essentially requires a powder coating �nish to maintain color and gloss after

one year of exposure to a south Florida climate. The speci�cation also requires chemical

resistance, so it is important to con�rm mortar and sulfuric acid resistance performance. In

addition, it is important to select your polyester resin from a reputable supplier. Furthermore,

make sure that the pigments and additives in your formula are weather resistant. Some waxes

are not UV-durable. Keep in mind that many organic pigments will fade from one year of Florida

exposure. So, choose your additives and pigments wisely.

Please let me know if you have any further questions and have a pleasant rest of your day.

Kind regards,

Joe

Hello Joe,

I just read an article you wrote in 2012 titled Options for Low Temperature Cure
Powder Coatings. In the article, you included a table that compared energy
consumption at 325 ˚F and 375 ˚F. My company has been using a low-cure
powder for quite some time, but we are considering a switch to a dry-on-dry
(DoD) process that requires 375 ˚F cure temperature.

I have done some testing on the DoD process and the results look promising,
but no one has quanti�ed what this type of change would cost in materials,
energy, and throughput. I would like to use your spreadsheet to provide data
for the team.

Please provide a copy at your earliest convenience.

Thanks,

Bob Branstad

Iowa

Good morning, Mr. Branstad,

Thanks for reading my work. The spreadsheet is below. I have an Excel version that is interactive

with inputs for energy costs and parts mass and dimensions. I encourage readers to contact me

for that version.

Good luck with your project. Be sure to conduct adequate testing and proof of concept before

making this major switch. Dry-on-dry is a great idea, however, the appearance can be variable.

Kind regards,

Joe

Do you have a question for Joe Powder? Email kevinbiller@yahoo.com. And be sure to listen to the

Ask Joe Powder “Powdcast” for all the latest news, insights and technology in the powder coatings

industry. Click here to listen!

https://www.completeitwithgema.com/?utm_source=12445-17
mailto:kevinbiller@yahoo.com?Subject=
http://askjoepowder.com/
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Anti-Soiling Properties and
Co�ee Stain Resistance
A Novel Self-Matting Coating for Automotive Interior Applications

By LANXESS

Recently, polymer-based dull coatings became the �rst choice for automotive interior �nishes. Self-

matting, polymeric dullers ushered a new area of performance. Soft-touch haptics and non-marring

behavior are now the superior properties compared to the traditional silica-based matting agents.

However, even polymeric dullers still cannot impart the matting e�ect simultaneously to anti-soiling

properties and co�ee stain resistance. Meeting the requirements from the automotive market is still a

major challenge. Moreover, even with systems specialized in anti-soiling performance, co�ee staining

is still a key issue.

LANXESS has made research advancements in self-matting compounds with optimized formulations

meeting the most stringent requirements in terms of anti-soiling properties and co�ee staining. The

newly developed lacquer can signi�cantly improve both anti-soiling and co�ee stain performance

compared to standard self-matting lacquers. The lacquer has been tested under severe conditions.

Thus, the newly developed lacquer is a state-of-the-art anti-soiling �nish for automotive interior

materials.

Low-gloss coatings for automotive applications based on polymer-based matting agents are already

very popular, and their unique non-marring performance and soft-touch feel is unmatched.

Furthermore, chemical extinction can achieve extremely low gloss levels without adding matting

agents like silica. Chemical extinction refers to the synthesis of speci�c polymer resins via chemical

reactions, taking advantage of the relationship between its structures and properties or the

di�erence of properties within the components. The advantage is that coatings will not su�er from

typical defects like brittleness, lack of abrasion, or bending issues arising from conventional dulling

additives.

In addition, automotive coatings are often required to have outstanding stick-slip performance and

anti-scratch properties. The most convenient way to achieve such properties is by adding a variety of

additives, such as waxes, silicones, or special micro-powders. These additives, especially the group of

polysiloxane additives, have been used to elevate the anti-squeak and scratch resistance of self-

matting polyurethanes to a new level. However, even with the addition of such additives, other desired

features like anti-soiling or co�ee stain resistance are still an obstacle to overcome. Despite several

attempts to solve the cleaning issue when testing automotive standards like EMPA 128/1 or EMPA 104,

there are no successful solutions based on the self-matting technology available.

The commercially available products for automotive seating materials are often blends of acrylic

resins and other polymers and additives in order to improve dirt pick-up. Although this method of

blending can improve anti-soiling properties, it has obvious defects. Besides losing the extremely dull

appearance due to mixing with glossy components, the risk of losing chemical fastness and other

important properties like anti-squeak is acute.

Moreover, these blends cannot simultaneously impart the co�ee stain resistance and the anti-soiling

feature, so the development of a self-matting, waterborne polyurethane (PU) coating accompanied by

excellent anti-soiling characteristics and co�ee stain resistance is still a challenge.

Hence, how to develop a system that is able to achieve both anti-soiling and co�ee stain resistance at

the same time became a research hotspot.

Experimental

LANXESS has developed a unique compound based on a new self-matting PU dispersion (PUD) with

excellent physical and chemical performance. This PUD is optimized to meet the latest requirements

for anti-soiling and co�ee stain resistance at the same time.

The compound comprises all necessary components, and just needs the addition of a crosslinker,

preferably isocyanate.

The lacquer is applied by rotogravure onto the substrate (PVC, TPO or PU) with a coating weight of 10-

20 g/m2 wet, and dried at 100-120 °C for 1 minute. In case of a PVC or TPO substrate, the coated

material is post-embossed at 180 °C. The PU substrate already has a grain and does not need any

further embossing.

Anti-Soiling Properties

The evaluation of the anti-soiling feature has two components: soiling behavior and cleanability.

Generally, the test methods used are EMPA 128/1 (tested with cotton jeans, indigo/sulfur black, soiled

with carbon black/olive oil) and EMPA 104 (tested with polyester/cotton (65/35), soiled with carbon

black/olive oil) to evaluate the e�ciency of the coating.

The soiled cloth is rubbed 1,000 times with a 1 kg weight by a Martindale testing machine over the

specimen surface. Any color change of the soiled area is rated with the help of a grey scale (1 indicates

intense soiling and severe change compared to unsoiled area, and 5 indicates no color change visible

compared to unsoiled area) or a spectrophotometer (e.g. Konica Minolta CM-25 cG) which de�nes the

∆E value. Next, half of the soiled area is cleaned with a white rubbing cloth, which is soaked with a

0.5% cleaning soap solution. The cleaned area is evaluated by either grey scale or spectrophotometer.

Co�ee Stain Resistance

The assessment of the co�ee stain is done after approximately 1 mL of a de�ned mixture (instant

co�ee diluted in water in a certain concentration) is applied at 60-80 °C onto the specimen surface,

and dried for 1 hour and 8 hours, respectively. The cleaning is performed with the help of a white

rubbing cloth, which is soaked with water and soap. Any color change of the stained area is rated by

the help of a grey scale (1 indicates intense staining, severe change compared to unstained area, and 5

indicates no stain visible, no change compared to unstained area) or a spectrophotometer (e.g. Konica

Minolta CM-25 cG) which de�nes the ∆E value.

Results

E�ect on Anti-Soiling Behavior

A conventional, self-matting PU for automotive interior coatings is, despite the excellent performance

in matting, anti-marring, and chemical resistance, a disillusionment when it comes to anti-soiling.

Looking at the results in the image below, it becomes obvious that the soiling of the specimen surface

is clearly visible. This is a typical e�ect of �nishes based on self-matting polyurethanes. Even the

addition of silicones (e.g. to improve the haptics and anti-squeak properties) does not prevent the

surface from being soiled. The cleanability of the surface is insu�cient, which means that the dirt is

not being removed.

EMPA 128/1 test result of a conventional self-matting PUD. The left half is before cleaning, the right half after

cleaning with a cleaning soap solution.

On the other hand, �nishes based on acrylic resins might show excellent dirt pick-up properties (see

the image below), but have a lack in chemical resistance, matting power, and �exibility (especially cold

�ex resistance at -30 °C). Moreover, even when additives like silicones are added, properties like anti-

squeak or required haptics cannot be obtained easily.

EMPA 128/1 test result of an acrylic-based top coat for automotive applications. The left half is after soiling,

the right half is after cleaning with a cleaning soap solution.

The new Pellart® lacquer system from LANXESS has the ability to combine the best of both:

automotive-compliant fastnesses and easy-clean properties. This system is unique in the market.

Table 1 demonstrates the performance level in terms of physical and chemical properties, and the

image below demonstrates the anti-soiling behavior.

TABLE 1 ǀ Physical and chemical performance of the newest Pellart top lacquer.

Get the data • Created with Datawrapper

Properties Results

Bally�ex 300.000 �exes OK

Cold �ex -10 °C 30.000 �exes OK

Inverse martindale 80.000 cycles OK, no glossing up

Taber abrasion CS-10, 1,000 cycles, 1kg OK, no damage

Heat ageing @ 120 °C (14 days) ∆E < 2.0

Light fastness 5 cycles PV 1303 No damage, slight glossing up, no whitefold

Ethanol resistance (98%) OK, no surface change after 10x Crockmeter

IPA resistance (70%) OK, no surface change after 10x Crockmeter

Sun cream resistance OK, no surface change

Gloss @ 60° on Leneta card 1.2-1.5

Stick slip RPN= 1/1/1/1

EMPA 128/1 test result of the new top lacquer from LANXESS. The left half is after soiling, and the right half

after cleaning with a cleaning soap solution.

E�ect on Co�ee Stain Resistance

Similar e�ects like bad anti-soiling of conventional, self-matting PUDs are important when it comes to

co�ee stain resistance. They absorb co�ee stains, which are impossible to clean once the co�ee is

dried. The poor co�ee stain resistance can be seen in the image below.

Co�ee stain (after 1 hour on right side and 24 hours on left side) on conventional self-matting PUD after

cleaning with cleaning soap solution.

Contrary to self-matting PUDs, most acrylic-based automotive �nishes have outstanding co�ee stain

resistance (see the image below); however, as stated before, the performance on physical and chemical

properties is not su�cient, besides the poor haptics and anti-squeak feature.

Co�ee stain (after 1 hour on left side and 24 hours on right side) of an acrylate-based automotive interior

lacquer after cleaning with a cleaning soap solution.

Combining the best of both systems, the LANXESS’ new lacquer provides excellent co�ee stain

resistance (see image below), and passes all other automotive requirements.

Co�ee stain (after 1 hour on the left side and 24 hours on the right side) of the new top lacquer from

LANXESS after cleaning with a cleaning soap solution.

Figure 1 is a comparative overview of most used systems for automotive interior coatings.

FIGURE 1 ǀ Performance comparison of automotive top lacquer systems.

Conclusion

In summary, both self-matting compounds and traditionally prepared coatings with classical matting

agents cannot achieve the newest market requirements of having an excellent physical and chemical

performance, and concurrently demonstrating good anti-soiling and co�ee stain resistance.

LANXESS has developed a speci�c polymer-based matte coating with exceptionally good resistance to

co�ee stains and anti-soiling feature, respectively. This lacquer system is able to combine the

advantages of a state-of-the-art self-matting resin with top-notch cleanability for automotive interior

coatings.
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https://www.datawrapper.de/_/ONQ5C


By Ryan Ingham, Marciel Gaier, Ilia Rodionov, Mo AlGermozi, Graphite

Innovation and Technologies Inc., Dartmouth, Nova Scotia, Canada

As we continue the push towards global decarbonization, the International Maritime Organization’s

(IMO) GHG strategy is aiming to reduce the carbon emissions of the global �eet by 40% by the year

2030 and is targeting a 70% reduction in CO2 emissions by 2050. The Greenhouse Gas Strategy was

approved by the IMO in 2018, and the reduction rates are compared to the baseline year of 2008.

Short-term improvement measures including energy e�ciency requirements for large ships are to be

e�ective January 1, 2023. For example, the Energy E�ciency Existing Index (EEXI) is a method for

regulating the speed and power limitations of ships and is applicable for all vessels above 400 GT

falling under MARPOL Annex VI.1

The roughness of a ship’s hull surface a�ects its hydrodynamic performance and tends to increase

due to the age of the ship, improper paint application, coating damage, wear, and biofouling. An

increase in hull roughness leads to an increase in a vessel’s fuel consumption and greenhouse gas

(GHG) emissions. This phenomenon is becoming a greater issue for ships as there is an ever-increasing

pressure from regulators to implement energy-e�ciency measures. Another example of this, is IMO’s

Carbon Intensity Indicator (CII), which is an operational e�ciency parameter for ships with a gross

tonnage over 5,000 GT.1 Both the EEXI and CII measures will lead ship owners to invest in energy-

saving devices via retro�t or reduce the operational carbon emissions of their vessels via engine power

limitation.1 Based on previous research in the �eld of ship energy and e�ciency and the role of hull

coatings, the CII parameter will be a�ected by the vessel owner’s choice of surface preparation, hull

coating system, and ability to maintain hull and propulsive e�ciency.

Types of Marine Coatings Technologies

Conventional anti-fouling coatings leach biocides, such as copper salts and zinc, to kill o� fouling

organisms and maintain a clean hull.2 Since 2008, the IMO has banned the use of organotin-based

ablative coatings due to their detrimental e�ects on non-target marine organisms.3 The Soft Foul

Release (SFR) polymeric coatings are now being implemented as an alternative to the ablative

technologies, as limited marine life can adhere to the SFR surfaces due to their smoothness, slip,

chemical amphiphilicity, and gradual release of F-organo oils.4 The newly emerging Hard Foul Release

(HFR) coatings are an environmentally friendly alternative to the conventional toxic anti-fouling and

SFR paints as they eliminate the need for biocides, �uoropolymers, and F-organo oil release.

The HFR’s anti-fouling mechanism resembles that of the SFR coatings. The di�erence is the improved

mechanical endurance, ease of repair, and absence of substances detrimental to the aquatic

environment. Just like SFR paints, the HFR coatings are expected to reduce the vessels’ drag and

carbon footprint as well as lower the underwater radiated noise (URN) levels by reducing the propeller

and engine load at constant speed.5

Graphite Innovation and Technologies Inc. (GIT) has recently patented6 the HFR technology, which is

based on the interplay between the self-assembly of polymeric blends upon spraying and the cross-

linking mechanism. The amphiphilic polymers with graphene nano-pigments upon thermo-reactive

curing, obtain a rigid, amphiphilic �nish, capable of minimizing the adhesive interaction with various

fouling species.

Hull Cleaning and Propeller Polishing Activities

An active method to maintain a ship’s highest operational performance and lower its carbon emissions

is to keep the hull and the propeller clean from biofouling. Underwater hull and propeller cleaning

techniques can restore the clean pro�le of the surface; however, they can also generate other issues:

Previous studies demonstrated that various hull cleaning techniques can signi�cantly

increase biocide emissions, namely copper compounds, from recreational vessels.7,8 Also,

biocide-based coatings will increase in roughness after cleaning, which will reduce the

performance of the ship over time.

In the case of biocide-free coatings, such as silicone-based SFRs, the coating can be damaged if

cleaned, due to its low mechanical strength.

Both silicone-based SFRs and biocide-based coatings reduce their performance after

underwater cleaning due to depletion of the release mechanism (copper biocide or silicone

oils).

Anti-Fouling Performance

The anti-fouling properties and durability of an HFR coating help maintain an undisturbed hull

throughout a vessel’s lifecycle, which includes both the shear-induced fouling self-release upon the

ship’s propulsion, and the soft grooming procedures. The mechanical grooming of vessels (habitual

and frequent mechanical maintenance of submerged ship hulls with minimal impact to the coating)

while in port has been proposed as a viable method to control biofouling growth.9,10

GIT has partnered with the group of Prof. G. Swain (Center for Corrosion and Biofouling Control) to

quantify static fouling of the HFR product, and to validate the in-water grooming11 and to quantify

e�orts on maintaining the coatings free of fouling and to compare with commercial SFR and ice-

resistant “inert” industry standards. The three outlined paints were coated onto three four-by-eight-

foot sand-blasted steel plates and immersed in the ocean water in Port Canaveral, Florida for �ve

weeks (July, 2021), followed by an assessment of their foul-release potential.

FIGURE 1 ǀ Visual comparison of the three tested systems at various stages of the biofouling and grooming

study: (A) SFR coating – blue panel, (B) HFR coating – white panel, (C) ice-resistant coating – grey panel. In

each one of the three sections, the left specimen depicts the panel pre-grooming, the panel to the right

represents the surface area cleaned by the robotic nylon brush (outlined in orange), and the lower image

represents a photograph of the coating’s �nish post-grooming.

The images above (Figure 1) show the comparison between three coatings after kept stationary for �ve

weeks. Soft and calcareous fouling consisting of mainly tubeworms was present on all surfaces at a

minimum of 30% surface coverage. Barnacles were present on all surfaces, but for the SFR and HFR

coatings they were present as partially grazed (broken by �sh) organisms. All coatings were subject to

grooming using a commercial nylon hull cleaning brush, which ran four passes along the tested

topcoats. The only coating type to fully clean without any damage was the HFR product. This coating

was also not fully exposed to the brush, yet all hard fouling was removed by water �ow running

adjacent to the bush (Figure 1: B), indicating very-low fouling adhesion and, thus, demonstrating a

strong foul-release performance. Visual comparison of the groomed coatings did not reveal signi�cant

damaging to the ice-resistant coating or the HFR coating, while the SFR coating developed scratches

and grooves, which most likely resulted from the calcareous debris generated during the mechanical

cleaning, practically con�rming the superior in-�eld mechanical robustness of the HFR system.

Quantifying the E�ect of HFR on Fuel E�ciency and Power

through Speed Trials

The HFR coating has demonstrated an ultra-low friction coe�cient when the coating is �rst applied on

a vessel freshly out of dock. A smooth, low-friction coating can provide signi�cant fuel savings

(depending on how long they can maintain this clean surface) and throughout the dry-dock cycle due

to its increased durability and ability to maintain its low surface friction for extended periods.

FIGURE 2 ǀ A 70-meter ice-going vessel with the freshly applied HFR product.

Speed trials were conducted by a class society (Lloyd’s Register) according to ISO 15016:2015, on a 70-

meter ice-going vessel (Figure 2). These speed trials were conducted prior to retro�tting the vessel’s

hull with the HFR coating and post-retro�t under similar environmental conditions.

FIGURE 3 ǀ Sea trial results from Polar Prince showing shaft power vs. speed.

The results in Figure 3 show that the vessel achieved a reduction in shaft power of approximately

10.4% at constant speed compared to the previous hull condition, which was a cleaned, ice-breaking

coating system.

FIGURE 4 ǀ Sea trial results from Polar Prince showing speed vs. shaft RPM.

A max speed gain of 0.60 knots (5.0%) could also be extracted from the data collected (Figure 4), with

an average speed gain of 3.7% at constant shaft RPM. These real-world results con�rm the theoretical

concept that a smoother hull coating with a lower coe�cient of friction can have a resounding e�ect

on vessel e�ciency and, in turn, CO2 emissions.

The CII formula for ships is focused on the annual operational e�ciency of each vessel greater than

5,000 gross tons (GT); based on their distance travelled, fuel consumption, fuel type, and capacity.

Therefore, any incremental bene�ts in fuel e�ciency are realized year-over-year in the CII calculation

as follows:

The equation below calculates the required CII for ships from 2023 – 2026 relative to their 2019

reference line:

Depending on the original coating system, making the switch from a traditional topcoat to the HFR

product can improve a ship’s annual CII rating to meet the owner’s CII reduction requirements and

improve their bottom line.

FIGURE 5 ǀ Carbon Intensity Indicator (CII) simulation of a <26,500 DWT gas carrier for various hull coating

systems over a �ve-year dry-dock cycle (2023 – 2027).

Figure 5 shows the reference CII value for an ~26,500 DWT gas carrier, which dry-docked in 2022 and

applies a 2.0% CII reduction factor year-over-year until the next planned dry-dock in 2027. Values of

performance have been calculated using both �eld and lab performance data for four di�erent

coating types. The choice of the HFR coating for this vessel results in an A-rating out of dock and slowly

increases to a B-rating by year �ve of operation.

Both the SFR and SPC coating systems also achieve an A-rating out of dock and both progress to

C‑ratings by year �ve. Lastly, the icebreaking coating system results in a B-rating out of dock and a D-

rating by year �ve. These year-over-year simulated CII values are a result of three main factors:

achieved hull roughness and skin friction out of dock, resulting hull roughness increase from hull

grooming measures, and e�ectiveness of the anti-fouling/foul release mechanism in various fouling

environments.

Conclusions

The new era of hard foul release marine coatings can maintain an optimal CII rating for vessel owners

through superior mechanical properties and the ability to maintain low hull roughness and skin-

friction drag. Ship owners must employ the correct hull maintenance plan for the choice of coating

based on vessel routes, trade, and activity. The choice in hull coating system can be the di�erence

between an A- and a D-CII-rating for well performing vessels, and for poor performing vessels, it can

mean the di�erence between a B/C- and an E-rating, warranting the need for a corrective action plan

from the vessel owner. The CII calculation results show that the last two years of the coating system’s

lifetime are critical for the vessel to maintain a good CII rating, in which case the HFR and SFR systems

have the greatest advantage.

References

1    IMO, “Further Shipping GHG Emission Reduction Measures Adopted,” 2021.
https://www.imo.org/en/MediaCentre/PressBrie�ngs/pages/MEPC76.aspx (accessed Jan. 10, 2022).

2    Schultz, M.P. “E�ects of Coating Roughness and Biofouling on Ship Resistance and Powering,” Biofouling, vol. 23, no. 5, pp. 331–
341, Oct. 2007, doi: 10.1080/08927010701461974.

3    Da�orn, K.A.; Lewis, J.A.; Johnston, E.L. “Antifouling Strategies: History and Regulation, Ecological Impacts and Mitigation,” Mar.
Pollut. Bull., vol. 62, no. 3, pp. 453–465, Mar. 2011, doi: 10.1016/J.MARPOLBUL.2011.01.012.

4    Zhang, Z.P.; Qi, YH.; Ba, M.; Liu, F. “Investigation of Silicone Oil Leaching in PDMS Fouling Release Coating by Confocal Laser
Scanning Microscope,” Adv. Mater. Res., vol. 842, pp. 737–741, 2014, doi: 10.4028/WWW.SCIENTIFIC.NET/AMR.842.737.

5    Vard Marine Inc. “Ship Underwater Radiated Noise,” 2019. Accessed: Jan. 10, 2022. [Online]. Available:
https://publications.gc.ca/collections/collection_2021/tc/T29-151-2019-eng.pdf.

6    Gaier, M.; AlGermozi, M.; Rodionov, I. “Composition for a Coating. Coatings and Methods Thereof,” Internation Patent
WO2021/226699 A1, Graphite Innovation and Technologies Inc., May 2021.

7    Schi�, K.; Diehl, D.; Valkirs, A. “Copper Emissions from Antifouling Paint on Recreational Vessels,” Mar. Pollut. Bull., vol. 48, no.
3–4, pp. 371–377, 2004, doi: 10.1016/J.MARPOLBUL.2003.08.016.

8    Earley, P.J.; Swope, B.L.; Barbeau, K.; Bundy, R.; McDonald, J.A.; Rivera-Duarte, I. “Life Cycle Contributions of Copper from Vessel
Painting and Maintenance Activities,” Biofouling, vol. 30, no. 1, pp. 51–68, 2014, doi: 10.1080/08927014.2013.841891.

9    Hearin, J. “Analysis of Long-Term Mechanical Grooming on Large-Scale Test Panels Coated with an Antifouling and a Fouling-
Release Coating,” Biofouling, vol. 31, no. 8, pp. 625–638, Sep. 2015, doi: 10.1080/08927014.2015.1081687.

10    Oliveira, D.R.; Granhag, L. “Ship Hull In-Water Cleaning and its E�ects on Fouling-Control Coatings,” Biofouling, vol. 36, no. 3,
pp. 332–350, Mar. 2020, doi: 10.1080/08927014.2020.1762079.

11     Tribou, M.; Swain, G. “Grooming Using Rotating Brushes as a Proactive Method to Control Ship Hull Fouling,” Biofouling, vol.
31, no. 4, pp. 309–319, Apr. 2015, doi: 10.1080/08927014.2015.1041021.



https://bnp.dragonforms.com/loading.do?pk=X_W_ENEWS&_ga=2.193983723.711805051.1666011323-258101326.1649428991&omedasite=PCIeNews


Image courtesy of Blackmer

Solving Solvents: The
Case for Sliding Vanes
Sliding vane pumps o�er potent processing option for low-viscosity

liquids

By Chris Hordyk, Product Manager, Blackmer

Multiple industries rely on process pumps for handling a variety of substances that help the world

function as it does today. Those substances come in all forms from the thicker varieties like asphalt

and adhesives to the thinner variations like acetone and water.

Those thinner liquids are part of a broader group of low-viscosity chemicals known as solvents. These

reactionary compounds dissolve other substances, a process that creates a new mixture or chemical.

Millions of workers in the United States and across the globe handle solvents at processing plants.

While these essential substances are found around the world, they are also not easy to process.

Many substances classify as solvents, such as acetone, benzene, ethanol, glycerin, hexane, methanol,

toluene, and even water. The nature of solvents presents several challenges to process pumps. One of

the primary obstacles is keeping them contained within the pump and the associated systems. Some

solvents pose health risks, especially after long exposure, causing ailments such as respiratory

impairment, liver and kidney damage, and even some cancers.

These substances also are expensive, meaning operators cannot a�ord leakage, even small amounts.

Given their pricey nature, it also means that operators must �nd a way to avoid wasting product that

could be left over in the pump and transfer lines. If they do not have a way to retrieve and salvage it,

they must �ush it out and lose the product altogether. Line stripping becomes a key feature that

operators need out of their equipment when processing and transferring solvents. Without it, they

also run the risk of product contamination if they are processing more than one solvent through the

same pump.

Another challenge is the low lubricity on top of solvents’ low viscosity. Without lubricating properties,

pumps that cannot run dry will struggle and su�er when trying to process solvents. Running a solvent

through a pump that requires lubrication means the internal components will sustain damage during

the process cycle. Repeated processing will eventually lead to failure. Additionally, not all pumps can

handle thin liquids well, which creates process performance and e�ciency problems.

While solvents are not simple substances to process, there is one pump technology capable of

handling them seamlessly. Many operators will instantly think of centrifugal pumps, which can process

solvents, yet another pump has similar, if not, better attributes for this type of processing. That pump

technology is sliding vane pumps. This article will look at sliding vane pumps and why they are one of

the best-suited process technologies for solvents.

With more than one million gallons of on-site liquid storage and the ability to handle various types of

chemicals simultaneously at its new facility in Pleasant Prairie, WI, USA, EMCO Chemical Distributors, Inc.,

needed to identify and implement pumping technology that could satisfy a wide array of operational

parameters. The solution was acquiring 74 GX Series sliding vane pumps from Blackmer®. EMCO designed its

facility so that tank trucks and railcars could be loaded and unloaded side-by-side. Adding to the e�ciency of

this design are a series of these sliding vane pumps.

The Composition of Sliding Vane Pumps

Sliding vane pumps use a set of sliding vanes guided by a rotor inside the pump. When the rotor turns,

the vanes slide in and out of their respective cavities. This motion creates variable chambers, allowing

the liquid to �ow into one after the other. Each vane provides a positive mechanical push to the liquid

in front of it. Once the liquid reaches the outlet, the pumping chamber compresses and discharges the

liquid.

Three forces maintain vane contact with the chamber wall: centrifugal force from the rotor’s rotation,

push rods moving between opposing pairs of vanes, and liquid pressure entering through the vane

grooves and acting on the rear of the vanes.

Each revolution of a sliding vane pump displaces a constant volume of �uid. Variance in pressure has

minimal e�ect. Energy-wasting turbulence and slippage are minimized, and high volumetric e�ciency

is maintained. Variances in pumping pressure have little e�ect on the sliding vane pump’s �ow rate,

and the open �ow pro�le provides a gentle and low-shear environment within the pump.

Sliding vane pump operating principles allow it to o�er volumetric consistency throughout its

operational life, as well as the ability to handle a wide range of liquids, including ultra-thin liquids (0.2

cP) up to 22,500 cP without compromising its performance.

Blackmer delivered the GX Series sliding vane pumps

to EMCO as part of an Engineered Package Solution

that consisted of the pump, motor, coupling and

coupling guard, all of which were attached to a

baseplate for easy handling and installation.

The clean room at the new EMCO facility utilizes a

stainless-steel SNP Series sliding vane pump to

transfer chemicals with unique handling

characteristics.

Tight Seals for Solvents

Many pumps struggle with solvents due to their nature. Solvents are thin liquids with low viscosities

and will �nd leak points easily. Most of the time, those leak points occur around or near a pump’s

mechanical seals, a common component of this technology.

Sliding vane pumps combat leak points with their design, o�ering few, if any, areas for solvents to seep

through. The magnetic-coupled model, for example, o�ers zero shaft leakage, meaning even the most

hazardous solvents will be contained within the chambers of the sliding vane pump.

Even if a sliding vane pump experiences a leak, likely from a seal or o-ring, those components are easily

replaceable without taking the pump o�ine. The sliding vane pump’s design allows for quick access,

removal, and replacement of those components.

Dynamic seals are not an issue for the sealless version of the sliding vane pump. This variety means

even fewer leak points, creating a safe environment for operators processing or mixing dangerous

solvents. It also means one less wear part to worry about.

Lubrication Not Needed

Several processing pumps require a self-lubricating �uid to handle substances like solvents, which

have low lubricity. Those pumps will su�er premature component wear and eventual failure if they

repeatedly run those types of liquids through them.

Sliding vane pumps, meanwhile, do not have metal-on-metal contact, which allows them to run dry,

meaning processing liquids with or without lubricating properties is not an issue. Being able to run

dry also means sliding vane pumps do not su�er from galling or related e�ects that impact pump life.

No Waste Product Allowed

While sliding vane pumps are not the only pumps that can process solvents, some of them run into the

problem of full product extraction. Some solvents are expensive to produce, and many operators using

other pump technology are forced to �ush the remaining product out of the pump, sometimes with an

expensive cleaning chemical, before running another solvent or substance through it.

Sliding vane pumps, however, are ideal for product recovery. Because sliding vane pumps can run dry

without detrimental e�ects, operators can line strip solvents from the pump, ensuring that the pricey

product does not go to waste. This is not just for the pump either. Sliding vane pumps can start empty

and still draw a vacuum. This suction force not only clears out product from the pump but also piping

and hoses. The suction lift capability of sliding vane pumps exceeds 25 feet (8.3 m).

These features also allow sliding vane pumps to self-prime. After drawing a vacuum, the pump

compresses air in the piping, pushes it through the discharge piping, and then draws liquid from the

suction source. This process occurs until the pump is primed, all without damaging it.

Due to these features, operators do not have to worry about running an expensive cleaning chemical

to clear out the pump, while also losing the contained product. Additionally, there are no concerns

about the detriments that come from accidental dry run as the pump is designed to operate in this

capacity.

A Champion of Thin-Liquid Processing

Thin-liquid processing is a specialty of sliding vane pumps, mainly due to their composition. The

sliding vanes are designed to self-adjust for wear to sustain �ow rate. The edges of each vane that

contact the pump’s cylinder eventually wear out over time.

The vanes, held within the rotor, slide out as the edges wear, maintaining the same contact as a fresh

variant. This means over the years, even with expected wear on the vanes, the performance of the

pump will not su�er because the vanes continue to maintain their contact as they did out of the box.

The pump will function optimally over its lifetime with the vanes ensuring volumetric consistency and

preventing internal slip.

When the vanes eventually wear out, an operator can replace them seamlessly without removing the

pump from the piping system, ensuring less downtime for the pump. The vanes, along with other wear

parts on sliding vane pumps, are easily replaced, allowing operators to enjoy shorter maintenance

periods and longer times between intervals.

The low-viscosity nature of solvents plays well in sliding vane pumps, especially given their viscosity

range. Along with viscosity �exibility (0.2 to 22,500 cP), sliding vane pumps also have pressure

�exibility, handling pressures up to 100 psi (6.9 bar) without sensitivity to a narrow best e�ciency

point (BEP) common to centrifugal pump designs.

Additionally, this technology is great with liquid variances. From ultra-thin liquids, to �uids with

suspended solids, to those with seasonal viscosity, to vapors, sliding vane pumps are versatile when it

comes to the substances they can process.

Other Bene�ts and Features

Functionality is a key attribute of sliding vane pumps. Some pump technologies operate optimally at a

speci�c performance point. Because of a sliding vane pump’s wide and consistent �ow range, the

technology does not have to reach a particular point to run at its best; it is always at its BEP.

Other pump technologies su�er to reach this point when certain conditions occur, such as extreme

weather, but sliding vane pumps always achieve this peak e�ciency regardless of the changes in their

operating environment.

Sliding vane pumps also function in conditions that would hurt similar pump technologies, such as

continuous cavitation in low NPSH applications. This functionality plays a key role in solvent

processing, as vapor pressure, high or low, proves troublesome for other processing pumps.

For example, higher vapor pressure will cause other pump technologies to consume more energy as

they process solvents. Sliding vane pumps often handle multi-phase vapor/liquid mixtures well

because the �ow rate is not as harsh as it is in comparable pumps.

The design of sliding vane pumps also assists with component life. These pumps have a between-the-

bearing support design, meaning the rotor is supported equally on both sides, resulting in minimal

shaft de�ection and the prevention of cyclical de�ection and fatigue. The sealing surfaces are also

immediately adjacent to the bearings, making them stationary and ensuring longer seal life. The

ultimate bene�t of the between-the-bearing design is that there are no uneven loads, which means

even wearing of all components.

Tasked with designing and equipping EMCO’s new

facility were, from left, Stuart Levy, Vice President,

Maintenance; B.J. Korman, Vice President of

Engineering; and Mark Serdar, Facilities Maintenance

Manager.

Creating the layout and out�tting the new EMCO

facility was a true collaborative e�ort between, from

left, Joe Cervantes, Pump Sales Engineer for

distributor Anderson Pump & Process; Jack Pitts,

Regional Manager for Blackmer and the Pump

Solutions Group (PSG); and EMCO’s Mark Serdar and

B.J. Korman.

Conclusion

Operators have a variety of pump options when it comes to solvent processing. While some pumps are

favored over others due to their long-standing reputations, sliding vane pumps have several features

that make them a standout choice for this same task. Operators will likely be satis�ed with whatever

pump they choose for solvent processing and mixing but sliding vane pumps o�er a versatile solution

that is not prone to the pitfalls of comparable technology. Where one pump falters, sliding vane

pumps thrive. They are designed with versatility in mind, making them an exceptional option for

handling solvents.
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