
Mark Freshwater and Steve Esker did a spectacular job chairing our Our 
57th Regional Technical Conference (RETEC®) which was held at the Re-
naissance Hotel in Cleveland on September 23-25 and was a resounding 
success!  The Rocking Color In Cleveland total attendance was 451 regis-
trants.  We also had 24 participants for the Fun Run which is a charity event 
so CAD matched every $25 donation with all proceeds given to the Habitat 
for Humanity.  We had 14 participants for our Plastics Tutorial led by Bruce 
Mulholland and 69 tabletop exhibitors that were precisely organized by Bri-
an West. Our opening ceremony was held at Cleveland’s Rock and Roll Hall 
of Fame and we were entertained by our very own Color Eye Blind band 
along with some guest artists including George Iannuzzi and Mercedes 
Landazuri.  We also had a command performance by Austin Reid.  It’s great 
to see this band stepping up their game and bringing in some new talent 
and old members!  Mark Tyler also organized our golf outing on Monday 
at the Stonewater Golf Club in Highland Heights and had a good turnout.  
Thanks Mark!  Scott Heitzman did a great job moderating our New Tech-
nology Forum on Tuesday afternoon where we learned about the exciting 
new products in our industry.  This is a session that grows every year and 
a personal favorite of mine. Another favorite of mine – in addition to our 
wonderful papers and presenters – is the raffle that takes place at the end 
of our meetings. Scott Aumann always makes this a fun and entertaining 
event for all. We also want to thank all of our sponsors who keep us all well 
fed and hydrated (?) during these meetings and Cheryl Treat who diligently 
pursed and organized all of these sponsorships.  

We will have our winter board meeting in Coral Gables, Florida on January 
27th ahead of the AMI Thermoplastics Concentrate meeting on January 
28-30 also in Coral Gables.

Our next big event is the ANTEC® meeting on March 30-April 2 in San 
Antonio, Texas at the beautiful Marriott River Center.  We have many won-
derful speakers lined up for this meeting.  Mark Tyler and Jeff Drusda will 
be chairing this event for the Color & Appearance Division so feel free to 
reach out to them with comments or questions.
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Chairman’s Message

continued on page 2

A publication of the Color and Appearance Division of the Society of Plastics Engineers

Dear SPE Color & Appearance Division Members,

I hope that all of you had a nice Thanksgiving with family and friends.  For those of you who live in the New 
York area, we were greeted with an early blanket of snow at the end of the holiday from which we are now dig-
ging out.  Nonetheless, the end of the year and holidays are rapidly approaching and so I wanted to give you an 
update on our recent fall activities.

Winter 2019
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Connect with us. 

Engineering Resins Injection Molding Blow Molding Polypropylene Fibers  PVC Plastic Film 

Automotive Residential Coils Industrial Inks Powder Coatings 

Engineering 
Resins

Blow
Molding

Fibers Injection
Molding

PVC Plastic
Film

Plastics
Any Application • Any Color • Any Where

We’ve got you covered

dominioncolour.com • pigments.com

The WAY to
keep it brilliant

www.emd-pm.com

 
EMD Performance Materials is a business of Merck KGaA, Darmstadt, Germany

Iriodin® WAY products are the WAY to 
products that have increased durability, 
resistance, brilliance and endurance with 
the ability to process at high temperatures.

Our next RETEC® will be in Orlando, FL on September 20-22 at 
the Renaissance Orlando at SeaWorld and the theme will be Splash 
with Color. Jeff Drusda and Cheryl Treat will chair this event. Alex 
Prosapio and Mark Tyler will be our Technical Program Chairs so 
feel free to reach out to Alex or Mark if you have a paper or topic 
you would like to present.  We hope to see you there.

So now that we are up-to-date with all of the CAD activities, I would 
like to wish you and your family happy holidays and a healthy and 
prosperous New Year.

Doreen Becker
2019-2020 Chair 

 Color & Appearance Division

Chairman’s Letter - continued from page 1

CAD RETEC® Donation Recognition
SPE CAD RETEC® has been supporting Habitat for Humanity (HfH) 
since 2005 when Hurricane Katrina struck the Gulf Coast causing 
catastrophic damage from central Florida to eastern Texas. That year 
the SPE CAD RETEC® was held in Charlotte, North Carolina and to 
support of the vast rebuilding, we donated 25% of the profits from 
the event to HfH. Since that time the relationship between the two 
organizations has continued to build.

For over 10 years, DCC LANSCO (formerly known as “Dominion
Colour Corporation”) has supported HfH in their mission to bring 
people together to build homes, communities and raise hope 
through sponsorship of the 5K Fun Run. During our most recent 
CAD RETEC® (September, 2019) DCC LANSCO once again host-
ed the annual 5K Fun Run where we raised almost $1,280. We are 
grateful to the runners who helped make this possible, as well as the 
matched donation made by the Society of Plastics Engineers.

Pictured above, Dr. Bruce Howie (DCC LANSCO, Global 
Product Marketing Manager) presents the check to Peggy 
Sobul, Senior Director of Development & Marketing, Greater 
Cleveland Habitat for Humanity.

If you would like to contact Peggy regarding any type of contribu-
tion, her contact details are; psobul@clevelandhabitat.org, 2110 
West 110th Street, Cleveland, OH 44102, Office: 216.278.7099, 
Cell: 216.970.0477

2

Inspired by what 
colors can be.
Visit us at www.lyb.com/color
to learn more

https://www.dominioncolour.com/
https://www.emdgroup.com/en/performance-materials.html
mailto:psobul%40clevelandhabitat.org?subject=
https://www.aschulman.com/products/masterbatch
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RETEC® 2019 Sponsors

Registration fees for attendees are kept low in part by the generous donations of corporate 
and individual sponsors. Special thanks to these generous sponsors!

DiamonD Sponsors

Platinum Sponsors

GOLD Sponsors
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https://www.basf.com/us/en/products/General-Business-Topics/pigments.html
https://www.emdgroup.com/en/performance-materials.html
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https://www.clariant.com/en/Corporate
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RETEC® 2019 Sponsors  (continued) 

FROM SCIENCE TO SHINE

A special thank you to all our exhibitors who 
travelled and set up their company displays!
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     Welcome to the Winter edition of 
the Color and Appearance Divi-
sion Newsletter. Hope the transition 
from Fall to Winter hasn’t been too 
tough and has been good to all so far. 
RETEC® 2019 in Cleveland was an-
other great success with very good 
attendance and a spectacular techni-
cal program that demonstrated many 
relevant topics.  Great job by Steve 

Esker and Mark Freshwater and their committee for putting on 
another great RETEC®.

As 2019 is coming to a close, we would like to send out a huge 
thank you to all the sponsors to our Division.  Without their 
continued support, we could not do all the things we do to make 
the Color and Appearance Division one of the best divisions of 
SPE.  From supporting CADRETEC® to supporting this News-
letter, the sponsors really step up when it comes to us.  

As we close out 2019, we look forward to 2020 and what will be 
happening:  2020 ANTEC® will be in San Antonio, Texas this 
year (March 30th to April 2nd), 2020 CADRETEC® will be in 
Orlando, Florida (September 20th to 22nd). Our CADRETEC® 
2020 will return to its Sunday start with technical programs all 
day Monday and Tuesday, so save the date now.  Scholarship op-
portunities will be available for the 2020/2021 school year so see 
the column on the right bottom of this page on how to obtain 
more information on these scholarship opportunities.

Last, but not least, please let us know your interest in sponsor-
ing this Newsletter with an ad for your company.  These spon-
sorship ads allow us to produce these Newsletters and help 
maintain a solvent division of the SPE as well getting pertinent 
information out to the division members.  See page 21 in this 
newsletter showing the different sizes available and for con-
tact information. Ads will run starting with our Spring issue in 
March through the Winter issue in December. We guarantee a 
minimum of three Newsletters being published; however, in the 
last three years we have been able to publish four issues per year.  
We would need to know your interest by the end of January and 
be in receipt of  your sponsorship ad soon afterwards.        

Hopefully, there is something for you in the Newsletter and, as 
always, if you have any suggestions or comments please let me 
or someone on the BOD know.   

Mark Tyler
Color and Appearance Newsletter Editor

tylerm@xxxsilberline.com 

2019 Terry Golding Outstanding 
Achievement Award

Editor’s Note

This year’s recipient Brian West really has a remarkable history 
within the Color and Appearance Division.  He has always 
been very active and involved in our Division but after look-
ing back into the records it was even more than one thought.

He has been on the CAD BOD for 31 years
He has been elected to the Executive Committee twice and 
is the only person to serve as Division Chair two times in 
last 50 years
He Chaired RETEC® twice: 1999 and 2010
He Chaired ANTEC® in 2015
RETEC® Tabletops for more than 20 years 
Current Color Advisory Group Chair which he has held 
for at least seven years
Current International Committee Chair which he has 
held for at least seven years
Color Eye Blind since its inception in 1998 so 21 years.

Well Done Brian and Thank you so much for your dedication 
and service to the Color and Appearance Division!

This is an SPE CAD Scholarship Information Reminder for the 
2020/2021 School Year. The Society of Plastics Engineers Color 
and Appearance Division have scholarships available for quali-
fied individuals.

Each year, scholarships are awarded in honor 
of some of those who have influenced our in-
dustry through education of up to $4,000 each. 

Additional full or partial scholarships may be awarded based 
on available funding and on the number of qualified applicants.

Jack Graff Memorial Scholarship up to $4000.00
Gary Beebe Memorial Scholarship up to $4000.00
Bob Charvat Memorial Scholarship up to $4000.00
Steve Goldstein Memorial Scholarship up to $4000.00
George Rangos Memorial Scholarship up to $4000.00

For questions on applications or process 
please email Ann Smeltzer, or call her at 412-298-4373  

Scholarship Opportunities

S
S

S
S
S
S

S

S

mailto:ann.smeltzer%40clariant.com?subject=
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Milliken presents

For more details and information please contact us or visit us online at chemical.milliken.com

As we continue to build our strong prod-
uct portfolio and develop high performance 
colorants, Milliken is proud to introduce our 
new range of Keyplast RESIST products for 
coloring engineering polymers such as poly-
amides, polysulfones, PEEK, PPO and other 
high-heat resins and alloys. 

Polyamides (aka nylon), in particular, have 
tended to provide significant coloring chal-
lenges in the past due to their chemical 
composition. Additives historically used to 
color many other resins did not prove effec-
tive in these resins. At first, many thought 
this problem to be related to the high heat 
processing requirements for nylons. But sub-
sequent research revealed that normal colo-
rants, both pigments and dyes, are reacted 
with the amide system and ruined by discol-
oration due to the loss of conjugation in the 
colorant molecule.

Nylon’s toughness and other performance 
properties make the resin ideal for use in 
applications such as power tools, automo-
tive components, gears, and appliance parts, 
many of which require precisely controlled 
coloration. But through continued research 
and development, Milliken has now devel-
oped Keyplast RESIST to allow it to be used 
effectively with all grades of nylon, including 
polyamide 6, 66, 46, 11 and 12. 

Customers tend to choose these Keyplast 
RESIST for their brilliant colors and high-end 
properties. These materials offer improved 
weather resistance and light fastness, are 
high purity and perform well in the high-tem-

perature and chemically-reductive condi-
tions typically associated with high-perfor-
mance polymers. 

Users of such colorants are all too aware of 
the severe product shortages currently im-
pacting the market. Stricter enforcement in 
Asia of environmental regulations and man-
ufacturing effluent limits has led to short 
supply primarily of key colorant intermedi-
ates, and even prompted plant closures or 

drastic cutbacks in production. As a result, 
for the past few quarters, the colorants mar-
ket globally has seen unprecedented cost in-
creases, which are impacting all levels of the 
supply chain. 

Milliken, of course, is not immune to these 
market pressures, but is working to take a 
proactive approach regarding customer’s 
needs. 

Keyplast™ RESIST colorants for high-performance engineering polymers

It’s not easy to color high-performance engineering polymers with bright and vibrant hues. Not 
only are such materials subject to high-temperature processing, they also require steady, reliable 
performance properties when used, as is often the case, in demanding outdoor applications. 
Colors and additives cannot be allowed to negatively impact any of those properties.

EUROPE : eurochem@milliken.com  |  NORTH AMERICA : millichem@milliken.com 
LATIN AMERICA : lachem@milliken.com  |  ASIA : asiachem@milliken.com 

Milliken introduces range of 
Keyplast™ RESIST colors for high-
performance engineering polymers

https://chemical.milliken.com/categories/colorants
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Renaissance Sea World Hotel
Orlando, Florida

September 20th – 22nd, 2020 
(Sunday – Tuesday format)

Chairperson: Jeff Drusda, The Chemours Company
 jeffrey.drusda@chemours.com

Vice Chairperson:   Cheryl Treat, BASF
 cheryl.treat@basf.com

Technical Program: Alex Prosapio, Sudarshan
 aprosapio@sudarshan.com

  Mark Tyler, Silberline Manufacturing
 tylerm@silberline.com

CALL FOR PAPERS
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THE INFLUENCE OF ADDITIVES ON POLYMER DISCOLORATION 
Tad Finnegan and R. E. King III 
BASF Corporation, Tarrytown, NY 
 
 
 
ABSTRACT 
 
Managing the color of a plastic article requires not only the appropriate selection of the colorants, but 
also careful selection of the processing, thermal, and light stabilization additives. Improper selection and 
use of these additives can lead to the formation of chromophores and discoloration of the polymer after 
processing, during storage, or upon exposure to heat or light. These chromophores may be either 
transient or durable, leading to unexpected and difficult-to-manage changes in the article’s color during 
storage and use. The use of recycled polymer or regrind can exacerbate the potential for discoloration by 
introducing chromophore precursor compounds formed by thermo-oxidative stress on the polymer 
system. In this paper, common causes of discoloration and strategies to manage them through additive 
selection are presented.  
 
 
 
INTRODUCTION 
 
Polymers undergo oxidation during processing and storage that can negatively impact their properties. 
This oxidation can impact the polymer’s molecular weight, melt flow behavior, and color in addition to 
other properties. Discoloration, because it is immediately evident to an observer, can be of special 
concern1,2.  
 
Color is how we perceive the absorbance, reflectance, and transmission of wavelengths of 
electromagnetic radiation between ~400 nm to 700 nm from an object. The portion of the molecule 
responsible for absorbing light is the chromophore. In organic molecules, the chromophore is a usually a 
region of highly conjugated chemical bonds where the electrons are delocalized. When an electron in the 
chromophore absorbs a photon of the right energy, the electron is excited from the ground state into the 
excited state, as illustrated in Figure 1. The electronic band gap between the highest occupied molecular 
orbital (HOMO) and the lowest unoccupied molecular orbital (LUMO) shows us the energy required to 
excite the electron, and the wavelength of light required to provide that energy is given by Equation 1. 
 

𝐸𝐸𝐸𝐸 = ℎ𝑐𝑐𝑐𝑐
𝜆𝜆𝜆𝜆

       (Equation 1) 
 
where 𝑬𝑬𝑬𝑬 is the energy of the photon, 𝒉𝒉𝒉𝒉 is Planck’s constant, 𝒄𝒄𝒄𝒄 is the speed of light, and 𝝀𝝀𝝀𝝀 is the 
wavelength of the light. 
 
Molecules with a low level of conjugation require higher energies (i.e., shorter wavelengths) to excite. 
As the level of conjugation increases, the energy required to excite the electron decreases until 
eventually the absorbed wavelengths of light will extend into the visible range. From Fieser-Kuhn rules 
for conjugated systems3, we can determine the absorbance will enter the visible spectrum for a linear, 
conjugated system with 8 or 9 conjugated double bonds. As an example, β-carotene (a naturally-
occurring pigment) has 11 conjugated double bonds, as shown in Figure 2. It has an absorption of  
 

8
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2018 CAD RETEC® Best Paper Award - continued

 
 

Figure 1. Ground state and excited state of electron in a conjugated chromophore 
 
 
 
 
 

 
 

Figure 2. Molecular structure of β-carotene 
 
 
452 nm. This value is well into the visible spectrum (400-700 nm) and corresponds to the absorption of 
blue light, giving the molecule its characteristic yellow/orange color. 
 
In polymers, often the discoloration is not due to conjugation in the polymer itself; rather, it is other 
components in the polymer (e.g., antioxidants, light stabilizers, and impact modifiers) that lead to the 
discoloration. Furthermore, many of these ingredients are not inherently colored, but rather form 
chromophores as they are oxidized during processing, thermal aging, and weathering of the polymer in 
the autoxidation cycle.  
 
Figure 3 shows the autoxidation cycle4. The process is started when the polymer is exposed to light (in 
particular, ultraviolet light), heat, or shear in the presence of oxygen. Improperly deactivated catalyst 
residues or the presence of transition metals can also initiate the process. In the initiation process, a 
highly reactive free radical (R•) is formed by carbon-carbon or carbon-hydrogen bond scission. Cycle I 
illustrates the formation of hydroperoxides from the free radical. The free radical interacts with 
molecular oxygen present in the polymer to form a peroxy radical (ROO•). This peroxy radical can 
abstract a hydrogen from the polymer or another molecular to form a new free radical (R•) and a  
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Figure 3. The autoxidation cycle 
 
 
hydroperoxide molecule (ROOH). The newly generated free radical can then interact with molecular 
oxygen and repeat Cycle I. 
 
Cycle II illustrates the breakdown of the unstable hydroperoxide to form additional free radicals. The 
hydroperoxide splits to form an alkoxy radical (RO•) and a hydroxy radical (HO•). These radicals can 
then interact with the polymer or other molecules to form new molecules (such as alcohols, ROH) and 
generate additional free radicals that can then enter Cycle I. The breakdown of the hydroperoxides in 
Cycle II increases the overall radical flux and accelerates the oxidation process. 
 
Polymer additives, such as antioxidants and light stabilizers, are used to slow down and prevent 
autoxidation. Primary antioxidants, such as hindered phenol compounds, act as hydrogen donors and 
oxygen-centered radical scavengers, preventing the formation of hydroperoxides. Primary antioxidants 
are most effective in Cycle I, but also can act in Cycle II. Secondary antioxidants, such as hindered 
phosphite compounds, act to decompose the hydroperoxide without the formation of free radicals, 
slowing the creation of free radicals in Cycle II. Ultraviolet light absorbers can absorb ultraviolet light 
(UV) and dissipate the energy before it interacts with the polymer to form a free radical, preventing 
entrance into the autoxidation cycle.  
 
While these additives can, and are intended to, reduce the discoloration of the polymer relative to 
unstabilized polymer, the additives can also contribute to color under certain conditions. As examples, 
three methods by which additives can contribute to color are 
1. Over-oxidation of hindered phenols can lead to conjugated structures with strong color 
2. Interactions between hindered phenols and oxides of nitrogen (NxOy) can lead to the formation of 

strongly-absorbing chromophores 
3. High concentrations of ultraviolet light absorbers can begin to absorb short-wavelength visible light, 

directly discoloring the polymer 
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DISCUSSION 
 
Over-Oxidation of Hindered Phenols 
Hindered phenols, such as 2,6-di-tert-butyl-4-methylphenol (AO-1) or octadecyl-3-(3,5-di-tert-butyl-4-
hydoxyphenyl)propionate (AO-2), have been long-established to act as antioxidants in polymer systems. 
Even at low concentrations, these molecules are very effective at preserving the architecture of the 
polymer. However, as the antioxidants donate hydrogen atoms to neutralize free radicals in the 
autoxidation cycle, they can undergo a variety of rearrangements and reactions that can lead to the 
formation of conjugated chromophores. AO-1, due to its simplicity as a molecule, offers a good model 
for examining how conjugated chromophores can arise from oxidation of the hindered phenol. Figures 4 
and 5 illustrate the transformation of AO-1 into stilbenquinone and diphenoquinone respectively. The 
more complex conjugated chromophores for the oxidation of AO-2 are shown in Figure 6. Table 1 
shows the wavelength of maximum absorption and the molar absorptivity of the transformation products 
relative to β-carotene. 
 
As illustrated, chromophores do not arise from the loss of a single (or even second) hydrogen in the 
hindered phenol. To form a chromophore, the antioxidant must donate multiple hydrogens, undergo 
coupling reactions, and donate further hydrogens to conjugate the coupled molecule. This over-oxidation 
of the molecule is ultimately what results in the formation of the chromophore. 
 
As polymer converters increase the use of regrind in their processes, and with a strong consumer focus 
on increasing the amount of recycled polymer used, there is a unique challenge relating to discoloration.  
In these cases, the starting material (i.e., the antioxidant) has already been partially oxidized or 
consumed. Each heat history applied to the polymer increases the level oxidation and consumes more 
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Figure 4. Oxidation of AO-1 to stilbenquinone 

2018 CAD RETEC® Best Paper Award - continued
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2018 CAD RETEC® Best Paper Award - continued
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Figure 5. Oxidation of AO-1 to diphenoquinone 
 
 
 
 

 
 

Figure 6. Oxidation products of AO-2 
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Table 1. Wavelength of maximum absorption and molar absorptivity of chromophores. 

Chromophore Structure λmax, 
nm 

ε, 
l/mol∙cm 

Diphenoquinone O

O

 

423 72,700 

Stilbenquinone OO

 

452 106,000 

Biscinnamate 

2

OH

O

O R

 

450 106 

Unconjugated bisquinonemethide 

2

O

O

O R

 

420 116 

Conjugated bisquinonemethide 

2

O

O

O R

 

440 34,800 

β-carotene 
 

 

452 152,000 

 
antioxidant. If supplemental antioxidant isn’t used at each processing step, the probability of forming a 
chromophore increases. And since many of the chromophore precursors are nearly colorless, there may 
be little warning to the converter or consumer that there is a problem until the next stress to the polymer 
creates discoloration. 
 
To minimize the formation of chromophores due to oxidation of hindered phenols, there are several 
strategies that can be employed5. 
 
1. Select the correct hindered phenol (and concentration) 

As an example, the formation of chromophores can be reduced by increasing the difficulty of the 
coupling reaction. The steric hindrance to coupling provided by the C18 fatty ester tail of AO-2 
compared to the methyl group of AO-1 illustrates this principle. There are many phenolic 
antioxidants available commercially, with each product having strengths and weaknesses related to 
discoloration and melt flow control. 

2. Select and use secondary antioxidants (phosphite) 
The use of secondary antioxidants such as a hindered phosphite to decompose hydroperoxides can 
reduce the formation of free radicals in the autoxidation cycle, and reduce the burden on the 
hindered phenol. 

2018 CAD RETEC® Best Paper Award - continued
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3. Optimize the ratio of hindered phenol to phosphite 
Because the performance of primary and secondary antioxidants is synergistic, finding the right ratio 
to will ensure neither component is over oxidized or consumed disproportionately. It is 
recommended that the ratio of phenol to phosphite be in the range of 1:1 to 1:4, with 1:2 being a 
good starting ratio. 

4. Select and use an appropriate acid scavenger 
Since catalyst residues and certain types of acidic or alkaline species can accelerate reactions leading 
to discoloration, using an appropriate acid scavenger can help minimize the formation of 
chromophores. 

5. Consider employing phenol-free stabilization 
The use of alternative chemistries, such as hydroxylamines, in place of hindered phenols can reduce 
the likelihood of forming chromophores and provide better polymer color. 

 
 
Gas Fading / Pinking of Hindered Phenols 
Hindered phenols are known to interact with oxides of nitrogen (NxOy) to create chromophores7,8,9, as 
illustrated in Figure 7. In this instance, the degree of discoloration is also related to the exposure surface 
and the surface area to volume ratio of the plastic part. Materials will high surface area to volume ratios, 
like polymeric fibers or films, have a higher exposure to NxOy during storage, leading to a higher rate of 
discoloration. 
 

.
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Figure 7. Gas fading reaction 
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To minimize the formation of chromophores due to gas fading, beyond limiting the exposure of the 
plastic part to NxOy, the strategies employed are similar to the strategies used to prevent over-oxidation 
of hindered phenols (see above). Selection of the correct phenol, phosphite, and acid scavenger, and 
using the appropriate concentration and ratio of ingredients can reduce the oxidation of the hindered 
phenol. The best option, however, may be moving to phenol-free stabilization systems, such as those 
based on hydroxylamine stabilizers. 
 
Additionally, it should be noted that many polymer manufacturers include at least some hindered phenol 
in their polymers to provide melt processing stability. Phenol already present in the polymer cannot be 
removed and will always be prone to gas fading reactions. Selection of low gas fading grades of polymer 
may be required for sensitive applications. 
 
 
Direct Absorbance by Ultraviolet Light Absorbers 
Ultraviolet light absorbers are chromophores that prevent the photodegradation of polymers by 
absorbing ultraviolet light and dissipating the absorbed energy without breaking down or initiating 
oxidation. The mechanisms of absorption have been studied extensively5. 
 
UV absorbers are governed by Beer-Lambert law, which equates absorbance of light to the 
concentration of the absorber, the pathlength the light travels, and the molar absorptivity of the molecule 
itself as given in Equation 2: 
 

𝐴𝐴𝐴𝐴 = −𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙10 �
𝐼𝐼𝐼𝐼
𝐼𝐼𝐼𝐼0
� = 𝜀𝜀𝜀𝜀𝑙𝑙𝑙𝑙𝜀𝜀𝜀𝜀        (Equation 2) 

 
where A  is the absorbance, I  is the intensity of transmitted light, 𝐼𝐼𝐼𝐼0 is the intensity of incident light, 𝜀𝜀𝜀𝜀  is 
the molar absorptivity (a measure of the attenuation of a particular wavelength of light), 𝑙𝑙𝑙𝑙   is the 
pathlength, and 𝜀𝜀𝜀𝜀  is the concentration of the absorber. 
 
For absorbers that block longer-wavelength UV radiation, at high concentrations their absorbance can 
impinge on the visible spectrum and absorb blue light, introducing yellow discoloration into the 
polymer. This discoloration will be present in the polymer from the start, rather than forming over time 
as we saw in the previous two cases. According to Beer’s law, this impingement will be concentration-
dependent, with higher concentrations of absorber acting to absorb more of the visible light. 
 
As an example, Figure 8 show the reflectance curves of three UV absorbers (BTZ-5, BTZ-6, and CYA-
1) at different concentrations in polycarbonate relative to a control10. At the start of the visible spectrum 
(400 nm) all the UV absorbers show some absorbance, but BTZ-6 shows strong absorbance than BTZ-5 
at equal concentration. CYA-1 shows a longer absorbance tail into the visible spectrum, giving it 
intermediate performance between BTZ-5 and BTZ-6 in this case. 
 
To minimize the discoloration due to the absorbance of visible light by UV absorbers, there are several 
considerations to take. 
 
1. Ensure the light stabilization package is well-designed 

UV absorbers are only one class of light stabilizers. Other classes, such as hindered amine light 
stabilizers (HALS), may offer better protection in some polymers (such as polyolefins) without 
contributing significantly to discoloration. Optimizing the light stabilizer package will help 

2018 CAD RETEC® Best Paper Award - continued
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2018 CAD RETEC® Best Paper Award - continued

determine if a UV absorber is necessary in the formula, or if the same result can be achieved by a 
different mechanism. 
 

2. Minimize the concentration required for the UV absorber 
Since absorbance is directly related to the concentration of the absorber and pathlength the light 
travels, understanding how much UV absorber is required can help. For thick parts, like those found 
in rotational molded water tanks, only a few hundred parts per million of UV absorber may be 
required to provide a benefit in light stability. In contrast, in polycarbonate glazing, up to several 
percent of absorber may be required to meet the durability requirements. Understanding the 
relationship between durability, concentration, and part thickness will ensure the system is optimized 
for the end-use application. 
 

3. Consider alternate chemical families of UV absorbers 
Every UV absorber has its own absorption spectrum and characteristics. Every polymer has chemical 
bonds that are susceptible to absorption of UV light. By carefully selecting a UV absorber that 
covers the spectrum of concern for the polymer, one may be able to select a UV absorber that has 
less impingement into the visible spectrum while preventing photodegradation of the polymer.  

 
 
 

 
 

Figure 8. Reflectance curves for ultraviolet light absorbers in polycarbonate 
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CONCLUSION 
While many polymer additives are intended to reduce the discoloration of polymers and ensure the 
polymer’s performance, they can under certain conditions contribute to discoloration. By ensuring that 
additive packages are well-formulated, one can help mitigate some of the most common discoloration 
problems. Starting with the antioxidant package, selection of the hindered phenol, phosphite, and acid 
scavenger is the first step to minimize discoloration. Optimizing the ratio of the phenol to phosphite can 
also reduce excessive oxidation that can lead to discoloration. Understanding the role UV absorbers can 
play in initial color is also important. Formulating a robust light stabilizer package, selecting the right 
UV absorber, and optimizing its concentration are crucial steps to ensure the discoloration is minimized.  
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Councilor’s Report–Highlights of Councilor Meeting
November 14-15, 2019,  SPE Headquarters (Bethel, CT)

19

ROLL CALL (J. Lyons) With 53 Councilors, 9 of which are proxies in attendance, a quorum was es-
tablished to conduct business.

FINANCIAL UPDATE (J. Dworshak)
Year to date (September), we are running a deficit operationally which is being offset by a strong 
investment portfolio, making us favorable to budget year to date. The 2020 budget was presented 
showing an operation deficit of $492k. VP Dworshak noted that we continue to see declining mem-
bership, lower event revenue and higher expenses. We are surviving but not thriving and we have 
been negative operationally every year since 2013 (with the exception of 2018). VP Dworshak chal-
lenged Council as to what we can do as a whole to put SPE in a better financial position. There were 

questions regarding investments and how they should not be the savior and everyone agrees. This begs the fact that we MUST 
drive top line growth of the Society. Exploring putting everyone in the Society on the same renewal schedule for their member-
ship dues. Councilor Baumann suggested that we explore training as a form of revenue and Councilor Young proposed having 
SPE vet and recommend training that could be listed on the website that perhaps we could take a cut of the revenue. Councilor 
Gupta brought up the training that used to exist at ANTEC® and asked if something similar could be revived in the future.

CEO UPDATE (P. FARREY)
Chief Farrey discussed his trip to K and how he met with the chair of a European Division and asked him why they never show 
up to Council and the reply was difficult to stomach…that we are arguing about the same issues that we did years ago and that the 
answers will still be the same. There is clearly a disconnect in the communication channel between staff/EB/Council that needs 
to be addressed. CEO Farrey reminded us that every Councilor’s name is on the 990 that is submitted to the IRS every year. He 
noted that we just saw and accepted a $500k deficit budget and that no one asking a question about it is extremely disheartening. 
It is our (all of Council’s) responsibility to help identify and more importantly implement solutions to this problem. CEO Farrey 
then introduced the new HQ building and commented that over 10 years, the new HQ will only cost $10k more. He also noted the 
success at K and upgrades to our software programs including event apps and paper submissions.  HQ Services update: He noted 
that this is one of the most difficult problems that he has had to tackle in his professional career and currently a second revision 
to the task force is being reviewed prior to being presented to Council. Farrey finished with discussion of  Plastics for Life. The 
program commenced in 2014, recognizing plastics products that protect life, enhance the quality of life, and/or sustains life. The 
winners of the Chapter Awards will advance to ANTEC® for a final, global competition. To date, only 5 Chapters have competi-
tions in place and staff has a goal of 12 (2 outside of the US) to hold annual competitions. The ask is for a Task Force (Councilors 
Czuba and Brosius) to be created to standardize the competition and define the criteria for becoming a champion.

GOVERNANCE TASK FORCE PHASE 2 Presentation (B. Mulholland)
VP Mulholland reviewed the proposal made by the Executive Board and summarized some of the comments that were men-
tioned on the Chain. Data that suggests that a smaller governing body is ideal for a Society of our size. He went on to suggest that 
decision making becomes sluggish due to the size of our 90 person governing board and the body’s time is better spent discussing 
strategy rather than governance. Goals for today include: 1) the ideal number of Councilors, 2) how to assure that Council retains 
some level of control to prevent the governing body from going rogue and 3) the role of Council moving forward. Councilor 
Marginson reminded everyone that there may be possibilities that solve the issues identified by the Executive Board without nec-
essarily selecting one of the two proposals that have been identified by EB. Councilor Brosius stressed the importance of Council 
focusing on strategic initiatives to reverse this trend less on governance. Councilor Haake motioned that the composition of the 
Executive Board remains the same and becomes the governing body of the Society per Bylaw 8.1.1 and other related bylaws as 
long as safeguards remain in place that enables Council the ability to reverse any bylaw change made by the Executive Board with 
a 2/3rd vote. Motion is seconded by Councilor Marginson. The motion passes with two oppositions (Councilors DeLuca and 
Wyer) and one abstention (Councilor Tarahomi).

COUNCIL COMMITTEE OF THE WHOLE RECAP (B. Kapur)
As related to sustainability, Councilor Kapur stressed that it is important to drive further and come up with actionable items. 
Some best practices were shared from sections that are reaching out to local universities and involving them in their Boards while 
other sections mentioned that they have more open meetings without obligations to lure people in, allowing them to discover the 
value by themselves.
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Councilor’s Report Highlights  (continued)

Mercedes Landazuri
Color and Appearance Division, Councilor

ANTEC® Update (P. Farrey)
Per Council’s suggestion, pre-conference workshops are back on the schedule on Sunday from 1-4PM before the awards reception 
that night. Due to several requests, student posters are back at ANTEC® and will be held in conjunction with the awards ceremony. 

STUDENT CENTRIC EVENT UPDATE (J. Gomez)
President-Elect Gomez talked about the experience that students have at ANTEC® and he questioned whether it was living up 
to their expectations and providing the maximum value. As such, he wants to develop a student centric event, potentially held 
at HQ, which may include the following:  A) Poster/presentation session for student,  B) A chance for companies to present them-
selves  C) Speed interviews.  President-Elect Gomez captured other Councilor feedback via a brainstorming exercise that he will 
publish on the Chain for further comment.

VP MARKETING AND COMMUNICATIONS UPDATE (C. Carlin)
VP Carlin stated more people are getting involved as evidenced by the surge in activity on the Chain as it relates to sustainability. 
He also formed a global team passionate to the efforts of Sustainability to draft a positioning statement for SPE.

VP DIVISIONS UPDATE (J. Lyons) 
VP Lyons took care of some housekeeping issues and motioned for Council to approve a charter to the Building and Infrastruc-
ture Division-in-formation. There was a question related to what they do and Councilor Gupta talked about pipes, siding, tanks 
and anything related to the building and construction industry. As there is overlap with several existing Divisions, they are 
focusing on joint sessions to enhance member value through collaboration. They have been a SIG for 7 years and are up to 70+ 
members. The motion was seconded and passed unanimously.

VP SECTIONS UPDATE REPORT (T. Haake) 
Councilor Haake motioned that the following sections be moved to provisional status: Israel, Korea, New York, Kansas City, 
Smokey Mountain and Tennessee Valley and that the following sections move from provisional to abandoned: Toledo and Great 
Salt Lake and that Council approve the establishment of the Lakehead University Student  Chapter. The motion was seconded and
passed unanimously. 

SPE FOUNDATION UPDATE (E. Vitale) 
Eve talked about the primary focuse of the Foundation which includes: scholarships, grants, Hopkits and PlastiVan. She noted 
that there is a 30% increase in scholarship applications across more than 20 universities. The statistics for PlastiVan were high-
lighted, showing favorable growth across the board. Director Vitale showed an increase of 18.2% for students served, 10.1% for 
schools involved, 19.0% for visits and 17.2% for sponsors. PlastiVan is introducing wonder to young students and changing the 
perception of plastics one class room at a time. In talking to students, you have to make it about them… “What do I give up if 
I give up plastics?” which opens their eyes quite a bit.  Director Vitale is requesting Ambassadors to promote a Giving Tuesday 
Campaign in their areas. There were questions related to resources that are available, particularly videos and cheat sheets that 
enable a scientist to change their angle of approach to make more of an impact within the classroom. Additionally, there was a 
suggestion to create a list of references/resources/goodies that could either be shipped or downloaded by interested parties.

OLD BUSINESS / NEW BUSINESS (B. Landes)
Old Business, there was a question related to the mentorship program and CEO Farrey said the champion of the program re-
signed and staff is looking for a volunteer to help evaluate and move the program forward. New Business, there was a suggestion 
to evaluate having Council after ANTEC®.

20
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ABOUT 2020 CADNEWS® SPONSORSHIPS 
 
CADNEWS®, the official newsletter of the SPE Color and Appearance Division, publishes at 
least three (3) issues per calendar year and four (4) when there is enough content. This 
publication is e-mailed directly to approximately 1,000 Plastic Color Industry professionals 
and is also posted on both the SPECAD and main iSPE sites. Each sponsor placement connects 
to your website when the viewer clicks on your image. 
 

Participating in the CADNEWS® with a sponsorship is a great way to connect with Plastic 
Industry Coloring professionals by promoting your company and the services you offer. 
 

Your sponsorship ad will also be included on the SPECAD Website for the 2020 
year. 
 

Listed below are the types of sponsorships available and the associated costs for 3 issues for 
the calendar year.  
 

Single Business Card Size (2” high x 3.5” wide)             $ 450 
 

2-unit size (4” high x 3.5” wide)                $ 850 
 

3-unit size (6” high x 3.5” wide)             $1,000 
 

4-unit size (4” high x 7.5” wide)             $1,450 
 

Half Page (5” high x 7.5” wide)             $1,750 
 

Full Page (8.5 x 11 Electronic, 7.75” x 10”)          $3,000 
 

Sponsorship Changes and/or Updates: $35 
 

If you want the ad to change after the first edition, the above charge will be assessed for 
each update, otherwise your ad will run as initially submitted in all issues for the term. 
Please submit all artwork in one of the following preferred formats in high resolution setting: 
EPS/PDF/JPEG or in raw programs: ILLUSTRATOR/PHOTOSHOP/QUARK/INDESIGN 
 
If you interested in becoming a sponsor in the CADNEWS®, please contact: 
Mark Tyler (570) 952-5255 /  tylerm@xxxsilberline.com  
Kimberly Williamson (865) 425-2180 / kwilliamson@xxxtechmerpm.com 

Note: remove xxx after ampersand in email addresses before emailing – added here to prevent bots from capturing email.



Energizing Chemistry

Green, red, yellow, brown or black – our high-performance 
Colortherm® pigments have been particularly developed 
for the coloring of plastics. All pigments are easily dispersed 
and rapidly reach their final tinting strength. Their excellent 
properties in terms of heat stability, migration resistance, light-
fastness and weather stability make them suited for almost any 
type of plastic. Thus, LANXESS quality ensures long lasting 
color stability combined with the highest technical standards.

www.bayferrox.com

http://lanxess.us/
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Shaping the world of tomorrow.
SOLUTIONS FOR PLASTICS
 

WWW.CLARIANT.COM/PIGMENTS

Clariant offers trusted solutions for packaging with a broad 
portfolio of FDA compliant pigments and dyes.  We provide 
global and regional product safety support with a proactive 
response to changing regulations and standards. 

PV FAST  |  GRAPHTOL  |  SOLVAPERM

POLYSYNTHEREN  |  HOSTASOL  |  TELALUX   
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EDELSTEIN Ruby Red provides exceptional optical appearance: an intensive, 

high-chromatic red combined with powerful sparkle and gloss. This new 

series of synthethic pearlescent pigments is based on premium layered  

silicate. EDELSTEIN Ruby Red is suitable for polyolefins, PVC as well as  

engineering resin such as polycarbonate, styrenics, acrylics, and nylons.

ECKART – Take the brilliant way. www.eckart.net

HIGH CHROMA RED – 
FOR NEW DIMENSIONS IN STYLING 

18-0105_ECKART_AZ_CA_EDELSTEIN_EN_4x3fuenfZoll_V3_RZic.indd   2 02.02.18   10:25

www.techmerpm.comTelephone: 865.457.6700

Custom Masterbach Solutions

High-Performance Custom Compounds

Leading Manufacturer of Complex Inorganic Color Pigments (CICP)
 Pigment Brown 24, Yellow 53, Blue 28, Green 50, Black 28, etc.
   Environmentally Friendly Pigments; Brown 48, etc.
   Laser Marking Pigments

 

  Contact in Americas:
 TOMATEC America, Inc.
  7914 Tanners Gate Lane Florence, KY. 41042
  TEL: (859) 746-0407 FAX: (859) 746-0467
  tomatecam@tomatec.com
  WWW.TOMATEC.COM
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WWW.TOMATEC.COM 

In Focus:  Your super strong chrome rutile yellows

HEUCODUR ®  Yellow 2550 - Pigment Brown 24

HEUCODUR ®  complex inorganic colour pigments show an outstanding performance in terms of 
chemical, temperature and weathering resistance and are the �rst choice in formulating durable 
colours in all kind of technical applications.

Our new HEUCODUR ®  Yellow 2550  combines these well known properties with an extremely 
high tinting strength and a high level of chromaticity. The product shows a signi�cant cost saving 
potential when combined with TiO2 or organic pigments while maintaining the typical bene�ts of 
standard mixed metal oxide pigments.

Daniel Martelli
Tel: 609-879-1512
Email: danmartelli@heubachcolor.com
www.heubachcolor.com

In Focus: Your super strong chrome rutile yellows

HEUCODUR® Yellow 2550 - Pigment Brown 24

HEUCODUR® complex inorganic colour pigments show an outstand-
ing performance in terms of chemical, temperature and weathering 
resistance and are the first choice in formulating durable colours in all 
kind of technical applications.

Our new HEUCODUR® Yellow 2550 combines these well known 
properties with an extremely high tinting strength and a high level 
of chromaticity. The product shows a significant cost saving potential 
when combined with TiO2 or organic pigments while maintaining the 
typical benefits of standard mixed metal oxide pigments.

Daniel Martelli
Tel: 609-879-1512
Email: danmartelli@heubachcolor.com
www.heubachcolor.

Lasting color for a demanding world.

Make a splash with our innovative
NTP Yellow and RTZ Orange pigments.

Learn more about our 
NTP Yellow and RTZ Orange at
the European Additives & 
Color Conference.
March 27-29, 2019 shepherdcolor.com

Performance beyond
dazzling impressions

Enhance your stylings for plastics:
www.colors-effects.basf.com

https://www.basf.com/us/en/products/General-Business-Topics/pigments.html
http://www.eckart.net/
https://www.techmerpm.com/
https://www.shepherdcolor.com/
https://www.tomatec.com/
https://heubachcolor.com/
https://www.heubachcolor.com/
https://www.heubachcolor.com/
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Enhance your stylings for plastics:
www.colors-effects.basf.com
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INTERNATIONAL TECHNOLOGY

ORTUNE

To save a “fortune” and 
get best pricing contact 

Ron Oberstar 
440-376-1642

Solvent Dyes
Anti-Oxidants 

Stearates
UV/HALS 

Optical Brighteners 
Mills, Mixers, Media

Zeppelin has set the standards in mixing technology with the HENSCHEL-
Mixers® for more than 60 years and thus the world’s most well-known mix-
ers for the plastics industry.

Tel.: +1 713 849 5666  zeppelin-usa@zeppelin-usa.com

aHigh flexibility         
aRapid cleaning
aEffective homogenizing   
aReproducible quality
aConsistent color   
       strength 
aTrusted technology
aIntelligent machine      
       design

CONTAINER MIXER – CMQ
THE NEXT GENERATION

Si lberl ine of fers the bri l l iant shine of 
aluminum pigments in a wide variety of 
product forms for plast ics .
Visit silberline.com or call us at 

800.348.4824 today.

F R O M  S C I E N C E  T O  S H I N E

Leading distributor of thermoplastic resins.
We take the complexity out of your 
color and appearance needs. mholland.com

Connect With SPE CAD Via Social Media

Please connect with us at any of the following Social Media sites by simply clicking on the logos below. 

Join SPECAD’s Group On LinkedIn to network with industry peers, participate in group discussions of industry and 
technical topics, find job opportunities, and get the latest division and  conference announcements. 

  Group Name: SPE Color & Appearance Division 
  Group ID 152108 
  https://www.linkedin.com/groups/152108

http://www.fortuneintltech.com/
https://www.zeppelin-systems.com/us/
https://www.silberline.com/
https://www.mholland.com
https://www.linkedin.com/groups/152108
https://www.linkedin.com/groups/152108
https://twitter.com/cadretec 
https://www.facebook.com/SPECAD/ 
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WWW.PALMERHOLLAND.COM

So let the dedicated Plastics Team at Palmer Holland help 
separate your business from the competition. As the leader in 
plastic additives technology and distribution, we’re here to provide 
you with unrivaled levels of service and industry knowledge to 
make sure your formulations perform at their best. 

Your Expectations…Delivered

US Manufactured Solvent Dyes are not subject 
to additional tariffs.  
Royce Global offers a full line of Polymer-Soluble Colorants that are primarily 
used in engineering plastics, oils and waxes.

Tired of running raw carbon black in your 
color house?
Royce Global provides a full line of Black Masterbatch
for food packaging, automotive and consumer goods.

201.438.5200 | 35 Carlton Avenue, East Rutherford, NJ 07073 
info@royceglobal.com | www.royceglobal.com

Contact Royce Global 
and ask how we can assist 
with all your needs!

4th Generation 
Family Owned 
and Operated

US Manufacturing 
Plants in NJ & SC

PS & PET FDA Dyes

Top Quality 
Standards 

Industry Expertise 
& Custom Solutions 

Superior Customer 
Service

CELEBRATING

90
YEARS

IN BUSINESS

https://www.palmerholland.com/
https://royceglobal.com/


C
oloring the W

orld of Plastics
C

A
D

 N
EW

S®

Winter Edition 2019

BOARD MINUTES

The CAD Division posts the board minutes as soon as approved and they are accessible on our website. 

Click here to review our board minutes.
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http://www.plasticscolor.com/en-US/
http://www.specad.org/about/board-of-directors/cad-bod-minutes/
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Chairman:
Doreen Becker, 914-769-1679
Ampacet Corporation
doreen.becker@xxxampacet.com

Chair-Elect:
Mark Freshwater, 201 665 0091 
DCC Lansco 
mark@xxxpigments.com

Finance Chair:
Mark Tyler, 570-952-5255
Silberline Mfg
tylerm@xxxsilberline.com 

DIRECTORS until 2021 

Earl Balthazar, 817-719-0224
DataColor 
ebalthazar@xxxdatacolor.com

Ed Ford, 346-302-4610
Zeppelin Systems USA
ed.ford@xxxzeppelin-usa.com
 
Nathan Karszes, 770-527-2409
Ferro
nathan.karszes@xxxferro.com

Bruce Mulholland, 859-525-4756 
Celanese
bruce.mulholland@xxxcelanese.com

Jack Ladson, 267-981-7112
Color Science Consultancy
jack@xxxColorScienceConsultancy.com
 
Alex Prosapio, 845-641-0596
Sudarshan Pigments
aprosapio@xxxsudarshan.com

Elizabeth Serdar 513-532-5559
OMYA Inc.
elizabeth.serdar@xxxomya.com

Cheryl Treat, 313-570-3911
BASF Colors & Effects
cheryl.treat@xxxbasf.com
 
Kimberly Williamson 706-892-8102
Techmer PM LLC
kwilliamson@xxxtechmerpm.com

DIRECTORS until 2020 

Matt Billiter, 412-260-0146
LANXESS Corporation
matthew.billiter@xxxlanxess.com 

Breeze Briggs, 248-304-5303
BASF Colors & Effects LLC
breeze.briggs@xxxbasf.com

Jeff Drusda, 302 683 8025 
Chemours
jeffrey.drusda@xxxchemours.com
 
Steve Esker, 614-679-4677
Paramount Colors, Inc.
steve@xxxparamountcolors.com
 
Daniel Hunter, 815-557-3098
Badger Color Concentrates, Inc.
dhunter@xxxbadgercolor.com

Dan Martelli 609-879-1512
Heubach Color 
danmartelli@xxxheubachcolor.com

Todd McHenry, 412-809-4732
LANXESS
todd.mchenry@xxxlanxess.com
 
Brenda Outlaw, 313-920-7113
BASF Colors & Effects
brenda.outlaw@xxxbasf.com

TJ Stubbs, (270) 827-5571  Ext. 7142
Teknor Color Corp
tstubbs@xxxteknorapex.com

Note: remove xxx after ampersand in email addresses before emailing – added here to prevent bots from capturing email.

28

Secretary:
Michael Willis, 513-681-5950
Sun Chemical
michael.willis@sunchemical.com

Immediate Past Chairman:
Brian West, 865-425-2113
Techmer PM LLC
cadexhibits@gmail.com

Councilor:
Mercedes Landazuri, 773-988-0857
Techmer PM
mlandazuri@techmerpm.com

Treasurer:
Bruce Mulholland, 859-525-4756
Celanese
bruce.mulholland@xxxcelanese.com

CAD OFFICERS

CAD DIRECTORS
DIRECTORS until 2022 

Scott Aumann, 912-210-0175
EMD Chemicals
scott.aumann@xxxemdgroup.com,

Chuck DePew, 765-914-3363
Holland Colours Americas, Inc.
cdepew@xxxhollandcolours.com
 
Jim Figaniak, 215 736-1126
Infinity LTL
jim.figaniak@xxxltlcolor.com

Colin Green, 330-284-0274
Clariant Plastics & Coatings Additive BU
Colin.Green@xxxclariant.com

Scott Heitzman, 513-681-5950
Sun Chemical Corporation 
scott.heitzman@xxxsunchemical.com
 
George Iannuzzi 914-261-8189
Sandream 
giannuzzi@xxxsandreamimpact.com

Betty Puckerin, 812-466-9828
Ampacet Corporation
Betty.puckerin@xxxampacet.com

Mark Ryan, 513-874-0714
Shepherd Color
mryan@xxxshepherdcolor.com

Ann Smeltzer, 412-298-4373
Clariant Plastics & Coatings
ann.smeltzer@xxxclariant.com

http://www.specad.org/

