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Hello Color and Appearance, SPE members, and visitors to this next edition of the CADNEWS Letter.  

To quote Earl Balthazar “RETEC 2022 - We’re Back!”.   What a great show for our 60th Diamond year!  
Attendance was 352, up 100 from last year.  Historically, attendance is around 450 so we look forward 
to RETEC 2023 in Columbus Ohio to reach this goal.  Columbus Ohio is a near-centralized location for 
many division members and companies so hopefully attendance by formulators, laboratory experts, and 
especially new members of your companies can attend RETEC 2023 to see the valuable technical talks, 
make new contacts, and get involved with many aspects this conference has to offer.  There were 60 
tabletops representing 50 companies at this year’s show.  A sincere THANK YOU to all the sponsors and 
exhibitors this year.   

I want to especially thank Mark Tyler Chair and Vice-Chair Alex Prosapio of this year’s RETEC, as well 
as the entire conference committee for a job well done!   Special shout-out to the Technical Program 
organizers Breeze Briggs and Andrew Smith, there were a lot of great talks and panel discussion.

The SPE Plastivan representatives attended this year as well.  Eve Vital and Evan Morton hosted 41 local 
students ranging from elementary to high school along with many of their parents.  The students worked 
together on the show floor while talking to company representatives.  The students wanted to learn more 
about plastics and potentially make it a career focus.  The parents stayed with the students the whole 
time and enjoyed watching their children develop a spark of interest in STEM through plastics and color.  
How exciting is this opportunity!

The CAD division was able to make another donation to the local Orlando area Habitat for Humanity.  
Thank you to all who participated in the Fun Run/Walk event.  This year’s donation was $1,150.

And lastly, I want to congratulate Jeff Drusda for being awarded this year’s Terry Golding Outstanding 
Achievement Award for his exemplary work on the CAD Board over the past years and his continued 
work today.

MICHAEL WILLIS
Color and Appearance Division Chair
michael.willis@sunchemical.com

I conclude with a recommendation to look for upcoming SPE 
events, programs, and educational series for your companies.  
And look forward to RETEC 2023 in Columbus Ohio!   Thank you.

https://www.cathayindusa.com/about.html%0D
https://www.chromacolors.com/%0D
https://chromaspecialtychemicals.com/%0D
https://cinic.com/en%23menu-level-1%0D
https://www.clariant.com/en/Business-Units/Pigments
https://www.colorchem.com/
www.pigments.com
https://www.emdgroup.com/en/expertise/effect-pigments/solutions/plastics.html
https://www.fortuneintltech.com/
https://hollandcolours.com/
https://www.idadditives.com/
https://kuncaius.com/
https://lintechinternational.com/
https://www.mholland.com/our-markets/color-compounding
http://chemical.milliken.com/
https://www.mixaco.com/en/
https://www.palmerholland.com/
https://royceglobal.com/
https://www.shepherdcolor.com/
https://www.silberline.com/products/plastics/
https://spectradyes.com/
https://www.sunchemical.com/
https://www.tomatec.com/
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Milliken presents 

Milliken: The Color Experts

The company continues to tap into its 
vast experience in this space to develop 
solutions for a wide variety of end mar-
kets and end-use applications. 

Milliken’s color journey began in 1964, 
when it launched its proprietary Ver-
satint® washable colorants for textile 
identification. In 1981, it introduced its 
Reactint® range of colorants for polyure-
thane (PU).  Five years later, Milliken un-
veiled its ClearTint™ polymeric colorants 
for use in NX® UltraClear™ polypropylene 
(PP), which can be made only with its 
Millad® NX® 8000 clarifier. 

The year 2019 marked a major step 
forward, with the introduction of both its 
KeyPlast® products, as well as its KeyPlast 
RESIST™ high-performance colorants for 
plastics. 

Milliken technology helps to color a vast 
range of sectors, including agriculture 
and turf; automotive and transporta-
tion; building and construction; coatings, 
paints and inks; home and laundry care; 
and plastics. 

Milliken’s KeyPlast RESIST colorants ad-
dress another key challenge — coloring 
high-performance engineering polymers 
with bright and vibrant hues. These col-
orant are used in the high demanding 
applications such as high voltage con-
nectors, control systems, structural parts 
and metal replacement.

Using KeyPlast RESIST colorants  com-
pounders and resin producers, offer a 
vast spectrum of stable and reproducible 
colors suitable for use with a wide range 
of resins such as Polyamides, PPA’s, Poly 
Sulphones and other high heat polymer 
blends and alloys. 

Additionally, Milliken continues to keep 
its finger on the pulse of end-user and 
market trends, which it documents each 
year in its ColorDirection report that 
forecasts the key shades and hues for 
the coming year. In doing so, it offers a 
palette of carefully curated colors, while 
providing the stories behind the inspi-
ration and motivation driving their pop-
ularity. Brand owners can leverage this 
expert information to help capture the 
mood of consumers through effective 
branding and personalization. 

Milliken’s diverse portfolio of colorants 
can enable product makers to realize 
their aims to deliver on those colors that 
will help drive and shape consumer pref-
erences in the coming year. 

From the R&D lab to the production 
floor, Milliken’s Chemical Division stands 
ready to help customers leverage color 
to design new products, reinvigorate ex-
isting products, and create opportunities 
to grow in new markets and applications. 

© Copyright 2021. All rights reserved. Milliken® is a registered trademark of Milliken & Company. 

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

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

Milliken & Company understands the power and value of 
color as it relates to branding. Humans are visual creatures, 
and color plays a key role in purchasing decisions, as it helps 
to inform, personalize and speak the brand language. 

The 2022 RETEC® Committee and Color and Appearance Division Board of Directors 
would like to thank this year’s exhibitors.

2022  CAD RETEC ® TABLETOP EXHIB ITORS

3V Sigma USA Lintech International

Azelis Americas CASE Mayzo

Barentz Milliken & Company

Birla Carbon MIXACO USA

Cathay Industries Monolith Materials

Chroma Specialty Chemicals Omya, Inc.

CINIC Paramount Colors

Colour Synthesis Solutions ROHA USA

COVIA Royce Global

Datacolor Silberline

DayGlo Sincol USA

DCL Spectra Dyes

Eckart America Sudarshan

EMD Electronics Sun Chemical

First Source Worldwide The Shepherd Color Company

Flying Colors Technology TOMATEC America, Inc

FP Pigments Torrecid USA LLC

H. L. Blachford Ltd. Tronox

Heubach Color Trustchem

Indace, Inc. United Mineral & Chemical Corp

Keim-Additec USA LLC Van Horn Metz

Kuncai Americas, LLC Vibrance Technologies

LANXESS Corporation Vivify Company

Leistritz Extrusion Yipin USA

http://www.3vsigmausa.com/
http://www.lintechinternational.com/
https://www.azelis.com/en
https://mayzo.com/
http://www.barentz-na.com/
http://milliken.com/
https://birlacarbon.com/
https://www.mixaco.com/en/
https://cathayindusa.com/
https://www.monolithmaterials.com/
https://chromaspecialtychemicals.com/
http://www.omya.com/
http://paramountcolors.com/
https://www.colour-synthesis.com/
https://roha.com/
https://www.coviacorp.com/
https://royceglobal.com/
http://www.datacolor.com/
http://www.silberline.com/
https://www.dayglo.com/
http://www.sincol.com.cn/
https://www.pigments.com/
https://www.spectradyes.com/about-us.php
http://www.eckart.net/
http://sudarshan.com/
http://www.emd-performance-materials.com/en/index.html
http://www.sunchemical.com/
http://www.fsw.cc/
http://shepherdcolor.com/
http://www.neuflew.com/
http://www.tomatec.com/
http://fp-pigments.com/
http://www.torrecid.com/
https://blachfordcs.com/
http://www.tronox.com/
https://www.heubachcolor.com/
http://trustchemusa.com/
https://usaindace.com/
http://umccorp.com/
http://www.keim-additec.com/
https://www.vanhornmetz.com/
http://www.kuncaius.com/
http://www.ferro.com/
http://lanxess.com/en/corporate/home/
https://www.vivifycompany.com/
https://extruders.leistritz.com/en/start
http://yipinusa.com/
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CAD RETEC ® 2022 SPONSORS 
 
 

The 2022 RETEC® Committee and Color and Appearance Division 
Board of Directors would like to say a huge Thank You  

to this year’s RETEC® Sponsors.  
  

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

                                                    
 
 

SOCIETY OF PLASTICS ENGINEERS COLOR AND APPEARANCE DIVISION  
 

CALL FOR BOARD OF DIRECTORS CANDIDATES 
2023 - 2026 TERM 

 
 
 

The Color & Appearance Division of the SPE will be conducting its annual Board of Directors 
elections April 2023.    
 
SPE CAD BOARD OF DIRECTORS  
The election is open to current SPE members with CAD as their primary division.  Time commitment 
would be for four meetings per year for 3-year terms.  One of the meetings will correspond with 
RETEC where you will participate in CAD activities and initiatives.  Members of the Board participate 
in the planning, organization and running of CAD activities including ANTEC programs, RETEC 
programs, Technical Programs, Scholarship Programs & Funding, as well as offering guidance and 
advice to other SPE members interested in coloring plastic resins. 

To be listed as a candidate or have questions about becoming a candidate, please email or call  
Chair Elect Alex Prosapio.  Please Email a picture of yourself, educational background, 
employment (current and prior), and why you wish to be a candidate to: 

 
Alex Prosapio 

PH: 845-641-0596 
aprosapio@sudarshan.com 

 
 
 

All candidates must be identified and have all their information to SPE CAD BOD by March 19th, 2022 
 

Visit SPECAD website for more information. 
 
 
 
 
 
 

SPE COLOR & APPEARANCE DIVISION MISSION STATEMENT:  
 

The Color and Appearance Division of SPE strives to educate, train, inform, and provide professional interaction 
opportunities to the global community involved in visual performance and aesthetics of plastics. 
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CALL FOR CANDIDATES 
 

C O L O R  &  A P P E A R A N C E  D I V I S I O N   
B O A R D  O F  D I R E C T O R S  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      W E  N E E D  Y O U R  H E L P  –  C O N T I N U E  T H E  E X C E L L E N C E !  
 

• Interested candidates for the 2023 Board of Directors should 
contact Alex Prosapio or any Board Member, or indicate your 
interest on the questionnaire 

• We will be soliciting candidates through the end of 2022 
• Biographies due February 2023 
• Elections will be conducted in Spring 2023 
• If elected, term is 3 years (serve until 2026) 
• There are 4 Board meetings per year to attend:  Spring, 

Summer, CAD RETEC®, and Winter meetings 
• Candidates must be members of SPE in good standing and 

members of the Color and Appearance Division 

 

All scholarships will be paid directly to the recipients’ schools. The Color & Appearance Division Endowment Scholarship 
Program will not award scholarships to applicants who are not qualified and reserves the right to not award a 

scholarship in a given year if it so chooses. 

Society of Plastics Engineers 

Color & Appearance Division 

Endowment Scholarship Program 

for the 2023 – 2024 School Year 

 

 
 

The Endowment Scholarship Program offered by the Color & Appearance Division of the Society of Plastics Engineers awards multiple 
scholarships each year to students who have demonstrated or expressed an interest in the coloring of plastics industry. The students must 
be majoring in or taking courses that would be beneficial to a career in this industry. This would include, but is not limited to, plastics 
engineering, polymer science, coloring of plastics, chemistry, physics, chemical engineering, mechanical engineering, industrial design and 
industrial engineering. All applicants must be in good standing with their colleges. Financial need is considered for most scholarships. 

Undergraduate and graduate scholarships range up to $3,000 annually. Scholarships are awarded for one year only, but applicants may 
apply for a re-award for each year they are enrolled in school. 

Scholarship Eligibility 

1. Applicants for these scholarships must be full-time undergraduate students in either a four-year college or a two-year technical program 
or enrolled in a graduate program. 

2. All applicants must be graduates of public or private high schools. 

Scholarship Criteria 

1. Applicants must have a demonstrated or expressed interest in the coloring of plastics industry. 

2. Applicants must be majoring in or taking courses that would be beneficial to a career in the coloring of plastics industry. 

3. An applicant must be in good academic standing with his or her school. 

4. Preference is given to student members of SPE and also to students who have a parent(s) as a member of the Color & Appearance 
Division of the SPE. 

4. Financial need of an applicant will be considered for most scholarships. 

Application Procedure 

To be considered for a scholarship from the Color & Appearance Division Endowment Scholarship Program, applicants must complete an 
application and return it to the address specified on the application by June 5, 2023. All applications submitted must include: 

1. A completed application form. 

2. Three recommendation letters: two from a teacher or school official and one from an employer or non-relative. 

3. A high school and/or college transcript for the last two years. 

4. An essay by the student (500 words or less) telling why the applicant is applying for the scholarship, the applicant’s qualifications, and the 
applicant’s educational and career goals in the coloring of plastics industry. 

For more information, visit www.specad.org or contact Ann Smeltzer at (412) 298-4373 or e-mail at 
ann.smeltzer@clariant.com 
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CAD RETEC ®  2023 
 
 
 
 
 

HYATT REGENCY | COLUMBUS, OHIO 
 

SEPTEMBER 18 – 20, 2023 
 
 

DEADLINE FOR ABSTRACTS IS  FEBRUARY 2023  
 
 

CHAIRPERSON: 
Kimberly Williamson, Techmer PM 

kwilliamson@techmerpm.com 
 

VICE-CHAIR: 
Steve Esker, Paramount Colors 
steve@paramountcolors.com 

 
 

TECHNICAL PROGRAM 
 

 Alex Prosapio, Sudarshan  Karen Carlson, EMD Electronics 
 aprosapio@sudarshan.com karen.carlson@emdgroup.com 
 
   TJ Stubbs, Teknor Color  Tony Tanner, Chroma Colors 
   tstubbs@teknorapex.com  tltanner1975@gmail.com 

      
 

CALL FOR PAPERS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SPE CAD-RETEC has been supporting HfH since 2005 
when Hurricane Katrina struck the Gulf Coast causing 
catastrophic damage from central Florida to eastern 
Texas. That year, SPE CAD-RETEC was held in 
Charlotte, North Carolina and in support of the vast 
rebuilding that would take place, SPE CAD-RETEC 
donated 25% of the profits from the event to HfH. Since 
that time the relationship between the two organizations 
has grown. 

For the last 16 years, DCL has supported the Habitat for 
Humanity in their mission to bring people together to build 
homes, communities and raise hope through sponsorship 
of the 5K Fun Run. This past September we were in 
Orlando, FL and DCL once again hosted the annual 5K 
Fun Run. It raised $1150. We are grateful to the runners 
who helped make this possible, as well as the matched 
donation made by the Society of Plastics Engineers Color 
and Appearance Division. 

Here in this photo, we have Frank Lavieri (DCL, EVP 
Sales and Marketing) presenting the cheque to Mary 
Alice Fish (Habitat for Humanity). 

This year’s recipient for the Terry 
Golding, Outstanding Achievement 
Award went to Jeff Drusda. Jeff is an 
active member of the Color and 
Appearance Board of Directors where 
he is a past chair and contributes on 
several key Committees.   

Jeff’s work on setting up and developing 
the new CAD Website was a tireless task 
and Jeff was undaunted and unfazed by 
the magnitude of the venture. There 
were several others who helped along 
the process, but it was Jeff who 
developed it and made the transition 
happen.  If any of you have seen the new 
website and remember the old, you can 
attest it is so much more modern and fits 
todays needs. Still much work to be done 
but it was Jeff who got us this far.   

Thank you, Jeff, for your continued 
efforts on the CAD BOD and especially 
the new CAD Website. 

T E R R Y  G O L D I N G  O U T S T A N D I N G  
A C H I E V E M E N T  A W A R D  H A B I T A T  F O R  H U M A N I T Y  

SPE CAD NEWS 

 

2 0 2 1  R E T E C ®  B E S T  P A P E R  A W A R D   

 

Andy Francis, Q-Lab 

“UVC Durability Testing of Plastics” 



CADNEWS® Technical Content – Scott Heitzman

The Technical Content portion of our winter addition of CADNEWS® includes an excellent paper from 2017 that was presented at 
ANTEC!  The paper A Stepwise Approach for Color Matching Material that Contains Effect Pigments by Dr. Breeze Briggs. The paper 
defines color, options in measuring color and some fundamental matching methods to help you with your effect color matches. A quick 
read and implementation will improve your color match acceptance rate and dramatically cut your time to match. 

CADNEWS® Color Notes – Scott Heitzman

Welcome CADNEWS® Color Notes. The idea is to create discussion and provide comments regarding questions you may 
have related to color and appearance, color measurements, and colorants in general. Do not miss your opportunity to 
anonymously ask our team of experts a question. Use the link below to submit your questions. Our SPECAD Color Notes 
committee will provide a response to one or more of the submissions in the upcoming CADNEWS® letter.

http://specad.org/color-questions-for-cad/

SPE Color and Appearance Division Mission Statement

The Color and Appearance Division of SPE strives to educate, train, inform and provide professional interaction 
opportunities to the global community involved in visual performance and aesthetics of plastics.

INVITATION TO ATTEND CAD BOARD MEETING

The Color and Appearance Division (CAD) holds 4 Board of Directors (BOD) meetings each year, either in person or virtually.  
Any CAD members in good standing with in SPE and has Color and Appearance as their selected division are welcomed to attend 

these meetings. If interested in attending these meetings, please contact the current CAD Chairperson or any BOD for more information.    

13CADNEWS Winter 2022

 

ANTEC®  202 3  SAVE THE DATE  
 

SPE is hosting ANTEC® 2023 at the Hilton Denver City Center 
 

DENVER, CO | MARCH 27–30 
 

2023 ANTEC® showcases the latest advances in industrial, national laboratory and 
academic work. Papers will share findings in polymer research and/or new and 

improved products and technologies. 

 

FRANK LEWIS FASANO, SR.  
March 23, 1931 – August 26, 2022 
 
Frank spent his career as a chemist, 
specializing in pigments and dyes. He 
received an award from the Society of 
Engineers in 1963. He was a plastics expert 
and was a member of the Society of Plastics 
Engineers for 60 years, and a member of the 
American Chemical Society for 64 years. He 
became a Senior Member of the Society of 
Plastics Engineers in 1994. He also received 
The Honored Service Member award from the 
Color and Appearance Division in 1998. He 
retired from Hoechst-Celanese in Coventry, RI 
in 1994. He then started his own business 
selling pigments and dyes to Jaysynth 
Dyestuff (India) for 5 years before finally 
retiring. Frank will be missed by those he 
touched and those he influenced. 

IN MEMORY OF  

http://specad.org/color-questions-for-cad/
http://specad.org/color-questions-for-cad/
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A Step-wise Approach for Color Matching Material that Contains Effect Pigments

Dr. Breeze Briggs, BASF Colors & Effects USA LLC, ANTEC 2017

Abstract

A red color can be described as cherry red but that description can mean many different things. How 
can a color be matched with a description like “cherry red”? A method to describe the correlation 
between the physical color and the perceived color is necessary. Several models are used today to 
define the link between the common vocabulary used to describe color and a quantitative 
measurement of that color. This translation of color is very important to a colorist as these
parameters allow for meaningful communication. The color space models and instrumentation to 
quantify the colors are tools used for many different applications, color matching being one of the 
most important for a colorist or color scientist. The development and standardization of 
instrumentation has allowed for further insight into the communication of color. In this paper, the 
method used to perform a color match is investigated through a stepwise approach to using different 
analytical tools. This approach is applied to some of the most difficult pigments to match; those that 
exhibit color shift.      

Introduction 

Defining Color 

In 1976 the International Commission of Illumination (CIE) adopted two color models that were 
designed to represent the differences in color by mapping it over space. Color is represented with 
three different components: brightness, a green to red spectrum and a blue to yellow spectrum. The
CIELAB model (Figure 1) contains these three components and are used to quantify color beyond a 
qualitative description. The three components are shown graphed along the three axis the L*-
lightness/darkness (along the x axis), a*- red/green (along the y axis) and b* - blue/yellow (along the 
z axis)1.

Figure 1: CIELAB color space model
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A similar color model CIELCh is also used to model color space. It also uses three components to 
describe color, brightness (L*),  chroma (C) which is the saturation of color and hue (h°) which is the 
color and is represented as an angle around a sphere starting at 0° (red), 90° (yellow) 180° (green) 
and 270° (blue) and continuing around to 360° (red). (Figure 2)

Figure 2: CIELCh model for color space

The CIELAB and CIELCh models are used as a common quantitative vocabulary for color. Another 
important factor particularly with color matching, is the ability to measure the difference between two
colors. By using values from the CIELAB model, the L*, a* and b* values are used to quantify a color 
difference outlined in Equation 1. A calculated color difference using this equation is referred to as 
∆Eab. The ∆Eab was developed with a simple Euclidean distance measurement that gives a broad 
understanding of the difference between two colors but it is not a good representative of how the colors 
are perceived. Although for a high level understanding Equation 1 is a good first approximation, it falls 
short in representing some color spaces. It is quite possible to obtain color values mathematically but 
cannot be perceived by the human eye with ∆Eab.

Further development of this model with the CIE94 and CIEDE2000 that incorporate parameters that 
more closely resembles color differences that can be perceived. The CIEDE2000 incorporates values 
from the CIELCH model and quantifies color differences with weighted values in order to compensate 
for color that is actually perceived by the human eye. 

Equation 1:                     ΔEab = �(L2∗ − L1∗ ) + (a2∗ − a1∗) + (b2∗ − b1∗) 

Measuring Color

   Single Angle Spectrophotometer

Depending upon the setup of the spectrophotometer, there is a range of illuminating and observation
angles, the most basic being the 0/45 or 45/0. The samples are either illuminated with a beam with an 
axis at 45° or is observed at 45°. (Figure 3) As the illuminating and observation angles of these
systems are fixed reflecting light in measured at only one angle. Therefore, the amount of information 
that can be gleaned from this type of measurement is limited to one illuminating angle and one 
observation angle.2 In samples where the angle of observation yields little difference in the color 

h°

(0°)

(270°)

(90°)

(180°)

C
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are perceived. Although for a high level understanding Equation 1 is a good first approximation, it falls 
short in representing some color spaces. It is quite possible to obtain color values mathematically but 
cannot be perceived by the human eye with ∆Eab.

Further development of this model with the CIE94 and CIEDE2000 that incorporate parameters that 
more closely resembles color differences that can be perceived. The CIEDE2000 incorporates values 
from the CIELCH model and quantifies color differences with weighted values in order to compensate 
for color that is actually perceived by the human eye. 

Equation 1:                     ΔEab = �(L2∗ − L1∗ ) + (a2∗ − a1∗) + (b2∗ − b1∗) 

Measuring Color

   Single Angle Spectrophotometer

Depending upon the setup of the spectrophotometer, there is a range of illuminating and observation
angles, the most basic being the 0/45 or 45/0. The samples are either illuminated with a beam with an 
axis at 45° or is observed at 45°. (Figure 3) As the illuminating and observation angles of these
systems are fixed reflecting light in measured at only one angle. Therefore, the amount of information 
that can be gleaned from this type of measurement is limited to one illuminating angle and one 
observation angle.2 In samples where the angle of observation yields little difference in the color 
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A similar color model CIELCh is also used to model color space. It also uses three components to 
describe color, brightness (L*),  chroma (C) which is the saturation of color and hue (h°) which is the 
color and is represented as an angle around a sphere starting at 0° (red), 90° (yellow) 180° (green) 
and 270° (blue) and continuing around to 360° (red). (Figure 2)

Figure 2: CIELCh model for color space
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measurements, a simple single angle spectrophotometer is sufficient to do the job. However, samples 
that exhibit color shift depending upon angle of observation and samples that are glossy require
instrumentation with a higher degree of complexity in order to properly characterize the sample. 

Figure 3: 0/45 and 45/0 single angle spectrophotometer setup

0/45 45/0

A second type of single angle spectrophotometer uses an integrating sphere to either illuminate the 
sample diffusely or collect radiant power from the integrating sphere (Figure 4). With this arrangement 
the measurement of the specular component excluded (spex) or specular component included (spin) 
can be accomplished with a gloss trap which will adjust for samples that have gloss.1,3 This 
spectrophotometer can then account for samples that have texture, gloss and haze. However, the 
illumination and observation angles are still fixed so the measurement of a sample that contains color 
shift based upon the angle of observation is not sufficiently mapped using this single angle 
spectrophotometer. 

Figure 4: 0/d and d/0 single angle spectrophotometers

        0/d d/0

Multi-angle Spectrophotometer

The second type of spectrophotometer is one that measures the light reflected at several different 
angles. A multi-angle spectrophotometer is particularly useful in measuring color that does not remain 
the same at all angles of observation, such as pigments that are described as having color shift. An 
incident light is first directed toward the surface that is being measured, the light reflected at 90° is 
called the gloss angle or specular angle. From the specular angle, detectors are set up at varying 

Detector 

Detector 

Detector 

Detector 
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distance from the specular. This set up measures at -15°, 15°, 25°, 45°, 75°, and 110° from the 
specular angle (Figure 5). These angles are referred to as the aspecular angles which is the same 
thing as an observation angle, effect angle, cis-trans position or degree from gloss.2

Figure 5: Specular and aspecular angle set up for a multi-angle spectrophotometer. 

Effect pigments

Color matching of material containing effects can be particularly difficult because of a shift in the color 
appearance of the effect pigment as the observation angle changes. This phenomenon can be 
described in several different ways; flip and flop, color shift, color travel, etc. but according to ASTM 
E259 these color changes are referred to as a change in the near and far aspecular color. The color 
change as the observation angle changes is due in part to the platelet-like nature of the effect pigments 
and the interaction of light with the surface.  Effect pigments can be made from several different types 
of material, mica being one of the most common types. Mica consist of many flat layers of a silicate 
material that is milled to a certain particle size and TiO2 or Fe2O3 is deposited on the surface. As the 
angle of observation moves from near to far aspecular, the light that is detected by a multi-angle 
spectrophotometer shifts from the light reflecting off the flat part of the effect platelet to the edge of the 
platelet.  The mica and deposited material may exhibit a different refractive index due to a difference 
in material thickness on different parts of the effect platelet. The nature of the reflecting light can 
change depending upon several factors but ultimately the resulting color shift is due to how the light is 
interaction with the surface of the material. 2,4 The nature of the structure of the effect pigment whether 
it be mica, glass flake or a metallic lends itself to large color shifts depending upon the angle that it is 
observed at. It becomes difficult to color match with these pigments when this change in the near and 
far aspecular color is not properly characterized

Experimental

Reference Sample

A display sample was prepared as a reference to perform a series of test to investigate the limitations 
and possibilities of the current methods and instrumentation for color matching. 

This formulation included the following in a polypropylene resin:

0.5% Pigment Violet 19 (blue shade)

1.0% White transparent effect pigment (5-25 µm)

 

SPE ANTEC® Anaheim 2017 / 538



CADNEWS Winter 2022 19

1.0% Semi-transparent copper effect pigment (10-130 µm)

This formulation was first extruded on a single screw extruder with melt temperature 430°F, followed 
by injection molding to form a flat chip with the dimensions of 2 inch X 2 inch.

Color Matching Method 1 - Single Angle Spectrophotometer

The first color match was performed using a single angle spectrophotometer resulting in L*a*b* values 
that were used to perform a color match using a propriety color match program which contained a 
pigment library of organic and inorganic pigments measured on a single angle spectrophotometer.
The color matching program parameters were set to match according to the spectral curve of the 
reference sample.  It was also instructed to minimize the amount of components to one resin, one 
white, one black and three other pigments. 

The resulting color match formulation was then extruded on the same single screw extruder except 
two passes through the extruder were preformed to get better dispersion of the inorganic pigment. 
This first round sample was then injection molded into the same 2 inch x 2 inch flat chip as the 
reference sample. 

Color Matching Method 2 - Multi-angle Spectrophotometer

The second round color match was performed on a multi-angle spectrophotometer resulting in not one 
set of L*a*b* values but in five sets of values, one at each of the aspecular angles of -15°, 15°, 45°,
75°, and 110°. Using all of those values, a best fit formulation was generated by first minimizing the 
∆E and then refining with the best spectral curve fit. The propriety color matching program that was 
used to perform the color match included a library that contained organic, inorganic and effect 
pigments with data at each of the aspecular angles making it possible to match the change in color 
and lightness as the angle of observation was changed. 

Color Matching Method 3 - Microscopy 

One final confirmation test was performed testing the reference sample for the closest color match. A 
visual representation of the effect pigment components in the reference sample was investigated by 
an optical microscope with a digital camera. The flat reference chips were set on the slide scope with 
outside light sources lighting the chip from below. The surface of the chip was investigated at several 
different optical magnifications. Snap shots of the surface along with dimensional measurements of 
the effect pigments that were present were obtained while view with bright field. 

Results and Discussion

Color Match Method 1 - Single Angle Spectrophotometer

Using the single angle spectrophotometer, a best fit formulation was found to be the following in a 
polypropylene resin:

2% Pigment Yellow 53

1% Pigment Violet 19 (blue shade)

The single angle spectrophotometer was unable to detect the change of color with the change in 
observation angle as it only took information at one angle. Although it was able to appropriately pick 
out the base pigment of the Pigment Violet 19, it was not able to interpret the high sparkle nature of 
the copper effect pigments. The best fit option tried to compensate for the influence of the copper color 
with a Pigment Yellow 53. The influence of the small particle size white pearl effect was not 
incorporated into this match as the influence of the white pearl is more evident at the flop angle which 
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was not measured with the single angle spectrophotometer. The resulting color difference from the 
reference sample to this color match using a single angle spectrophotometer is very large at 28.86 
with a D65 illuminant (Table 1).

Table 1: CIELAB and CIELCh values for the reference samples (Ref.) and the first color match (CM 
#1) using a single angle spectrophotometer. 

L* a* b* C h ∆E spex(0.00)
Ref. 35.71 28.32 -6.88 29.14 346.34
CM #1 25.64 39.19 11.27 40.78 16.04 27.34

Color Match Method 2 - Multi-angle Spectrophotometer 

The second color match using the multi-angle spectrophotometer resulted in a much closer color 
match than with the single angle spectrophotometer. As the color of the sample was measured at five 
different angles, the shift in color at different observation angles were measured effectively capturing 
the dynamic nature of the sample and incorporating that into the best fit formulation. 

The following formulation was the best fit formulation using a multi-angle spectrophotometer:

1.5% Green transparent effect pigment (8-48 µm)

1% White transparent effect pigment (8-48 µm)

0.5% Pigment Violet 19 (red shade)

0.4% Semi-transparent copper effect pigment (6-48 µm)

The Pigment Violet 19 was again selected as the base pigment however a red shade PV 19 was 
identified as the best fit. As an adjustment for the greater a* value attributed to the PV 19 compared 
to the reference, a green interference effect pigment was also added. In addition, a white transparent
and a semi-transparent copper effects were also identified in the best fit formulation. The particle 
sizes of the white and copper effects and the addition of a green effect will directly affect the 
appearance of the sample. Those differences are pronounced in the color match versus reference in
the a* values particular at the angles near specular.  This is not surprising as a green interference 
pigment was added to compensate for the red shade PV 19 but was not in the reference sample. The 
∆E was decreased from the first color match to a range of 5-17 with the second color match. The color 
difference compared to the reference is still too large to be acceptable for most applications. 
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Table 2 : CIELAB and CIELCh values for the reference sample (Ref.) and the second color match (CM 
#2) using a multi-angle spectrophotometer. 

spex (0.00)
L* a* b* C h ∆E -15°

Ref. 74.04 20.88 -19.68 28.69 316.7
CM #2 80.13 7.75 -11.78 14.1 303.33 16.5

L* a* b* C h ∆E 15°
Ref. 66.98 22.55 -18.78 29.34 320.2
CM #2 72.72 9.97 -9.11 13.51 317.57 16.9

L* a* b* C h ∆E 25°
Ref. 44.44 28.46 -10.41 30.3 339.91
CM #2 48.81 19.43 -5.06 20.08 345.39 11.4

L* a* b* C h ∆E 45°
Ref. 25.57 34.18 0.3 34.18 0.49
CM #2 28.1 29.35 -0.22 29.35 359.57 5.5

L* a* b* C h ∆E 75°
Ref. 18.55 35.99 6.54 36.58 10.3
CM #2 20.47 33.3 2.05 33.36 3.53 5.6

L* a* b* C h ∆E 110°
Ref. 15.9 36.5 8.05 37.38 12.43
CM #2 17.78 34.74 2.42 34.82 3.98 6.2

Color Match Method 3 - Microscope

With the information from the two rounds of color matching plus additional information from the 
microscope a clearer idea of the actual effects and size ranges of those effect pigments can be defined.
Using the components from CM#2 as a starting point, the microscope was able to define the effect 
components in two ways. First the particle size of the white and copper effect pigments could be
measured. Secondly, it was identified that the formulation did not contain a green interference effect 
pigment.  As a result of using multiple instrumentation tools, the following formulation resulted:

1% White transparent effect (5-25µm)

0.5% Semi-transparent copper effect (10-130 µm)

0.5% Pigment Violet 19 (blue shade)

With this additional information the ∆E for this system was decreased to 2. Although empirically this 
may still be too large of a ∆E for most applications, it does give the best results from each of the color 
matches. 
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Table 3: CIELAB and CIELCh values for the reference sample (Ref.) and the third color match (CM 
#3) using an optical microscope with a digital camera. 

spex (0.00)
L* a* b* C h ∆E -15°

Ref. 74.04 20.88 -19.68 28.69 316.7
CM #2 73.64 18.69 -19.26 26.83 314.14 2.3

L* a* b* C h ∆E 15°
Ref. 66.98 22.55 -18.78 29.34 320.2
CM #2 67.24 20.57 -18.38 27.59 318.22 2

L* a* b* C h ∆E 25°
Ref. 44.44 28.46 -10.41 30.3 339.91
CM #2 44.47 26.97 -11.93 29.49 336.14 2.1

L* a* b* C h ∆E 45°
Ref. 25.57 34.18 0.3 34.18 0.49
CM #2 25.2 33.67 -1.81 33.72 356.93 2.2

L* a* b* C h ∆E 75°
Ref. 18.55 35.99 6.54 36.58 10.3
CM #2 17.97 35.72 5.06 36.08 8.07 1.6

L* a* b* C h ∆E 110°
Ref. 15.9 36.5 8.05 37.38 12.43
CM #2 15.47 36.5 7.18 37.2 11.13 1

The multi-angle spectrophotometer was able to define that a semi-transparent copper effect was 
present in the formulation but the particle size distribution was wrong. The digital picture from the
microscope in Figure 6 at 20x magnification captures the particle size distribution which ranged from 
18-104 µm. The closest commercially available product contained a distribution of 10-130 µm.

Figure 6: Microscopy of the reference sample under 20X magnification focused on the metallic copper 
component
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The white interference effect could also be identified with the microscope at 40x magnification. The 
particle size distribution was measured to be from 8-19 µm. The closest commercially available product 
contained a particle size distribution of 5-25 µm. Figure 7 is also a good representation of the 
differences in appearances between the effect pigments. The white interference effect in both Figure 
6 and 7 appear to have a multitude of colors. This is especially pronounced in Figure 7 where a single 
particle has several different colors. The reflection of all colors of light is what creates the white 
appearance of the effect. On the other hand the semi-transparent copper effect has a distinctive 
copper color to the particles. In addition, there is no indication that there is a green interference pigment 
present in the sample. These would be very distinctive from the copper effect in both color and size. 
The size would appear similar to the white interference but would take more of a green hue to the 
particles which is not present in these snap shots of the sample surface. 

Figure 7: Microscopy of the reference sample under 40X magnification focused on the white pearl 
component

Adjustments can be made going forward by adjusting the L*, a* or b* values to minimize the ∆E further.
The large shifts in CM# 2 in the a* value was eliminated by taking out the green effect pigment and 
the red shade PV 19 and replacing with a blue shade PV 19. The small shifts measured with CM# 3
in the a* and b* as the angle of observation is moved from  -15° to 110° can be explained by the 
decreased concentration of the copper effect pigment where the aspecular angles -15° and 15° are 
shifted toward the green compared to the reference sample. An easier way to look at this is that the 
lower concentration of a copper will exhibit less red and by default more green. At aspecular angles 
25°, 45° and 75° there is a shift blue because the influence of the white interference effect is 
predominate over the high sparkle of the copper effect particularly with CM# 3 where the white 
interference effect has twice the concentration of the copper interference effect. 

Conclusion

The type and design of instrumentation used to perform a color match can dramatically change the 
quality of the match. In particular when color matching with effect pigments with multiple analytical 
tools (multi-angle spectrophotometer and microscope) ultimately lead to the best results. Results with 
the single angle spectrophotometer were by far the furthest from the reference sample with a ∆E of 
27. The use of the multi-angle spectrophotometer resulted in a large decrease in the ∆E but, with a 
value of 5-16 depending upon the angle, it is still too large of a deviation from the reference. However, 
by taking this information from the multi-angle spectrophotometer and refining with information from 

SPE ANTEC® Anaheim 2017 / 543

the microscope, a clearly defined picture of the components can be extracted. This method resulted 
in a ∆E of 2 for most angles. By incorporation of more complete information from several analytical 
tools from the start can result in less time doing color matching by trial and error and also increases
the likelihood of achieving a better match. 
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COLORCHEM INTRODUCES NEW TECHNOLOGY FOR THE EV MARKET 
 

ATLANTA, GA-- ColorChem International Corp. is introducing technology to color high-voltage 
safety components for the EV market. ColorChem is already well-known for its high heat product 
line comprised of numerous proprietary dyes and pigments for use in coloring polyamides (PA) 
and other high temperature plastics. From this product line, Amaplast® Orange YXL, Amaplast® 
Orange GXP, and Amaplast® Yellow NX offer the ideal colorant combination for coloring PA and 
other high-heat applications that require matching the bright RAL 2003 orange color standard 
for live, under-the-hood electrical components in EVs. 

These Amaplast® dyes offer the superior heat stability 
(400°C), lightfastness (without UV stabilization), 
sublimation resistance, and weatherability required to 
color live components in electric vehicles and other 
high-performance plastic products. Not only are these 
colorants strong, bright and cost effective for PA, but 
they can also be used in other high-heat polymers such 
as PPS, PSU, PC and polyetherimide.  

RAL 2003 orange is becoming the industry standard for 
safety markers and high voltage components in electric and hybrid vehicles. It is the signal color 
to alert emergency personnel of high voltage and live components contained under the hood. 
Electric vehicles require much higher voltages and currents than gas powered vehicles. Voltages 
can be as high as 400V DC in the battery circuit. Therefore, to reduce the risk of serious 
accidents, live components need to be easily identified by anyone handling the vehicle. 
Amaplast® Orange YXL, Amaplast® Orange GXP, and Amaplast® Yellow NX will provide the 
bright and permanent RAL 2003 orange required to keep emergency personnel safe. 

ColorChem International Corp. has been providing the plastics industry with the highest quality 
dyes and pigments for over 20 years. ColorChem offers a wide range of solvent dyes able to 
color a variety of plastics, especially those polymers that demand the most thermally stable 
colorants.  Many of ColorChem’s products are proprietary colorants—developed by ColorChem’s 
R&D team, headquartered in Atlanta, Georgia and manufactured in either the U.S. or Mexico.  In 
addition to the proprietary high heat dyes for nylon, ColorChem also offers a range of dyes for 
PET, several UV and IR absorbers, as well as the Neolor™ cerium sulfide pigments.  

More information is available at ColorChem.com. To contact ColorChem directly, please email 
sales@colorchem.com 



Conscious is Colorful

Sustainable solutions 
focusing on the 
environment, social 
responsibility and the 
economy.

who is conscious of 
the impact their 
products make?

we are.

Please contact us for our FDA Compliant
Dyes in PET and our FDA Compliant
Pigments

Organic Pigments
Pearlescent Pigments
Fluorescent Dyes
Solvent & Disperse Dyes for Plastics
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BEST VALUE

BETTER PERFORMANCE

MORE EXPERTISE

Easy to 
disperse

Heat & chemical
resistant

Long lasting
color

Find your color at shepherdcolor.com

We have you covered.

Looking for an experienced complex 
inorganic color pigment supplier?



DIRECTORS until 2023

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

Breeze Briggs, 248-304-5303
Sun Chemical
breeze.briggs@sunchemical.com

Karen Carlson, 914-536-7241
EMD Performance Materials Corp.
karen.carlson@emdgroup.com

Jeff Drusda, 302 683 8025 
Chemours
jeffrey.drusda@chemours.com

Steve Esker, 614-679-4677
Paramount Colors, Inc.
Steve@paramountcolors.com 

Dan Martelli 609-879-1512
Avient
daniel.martelli@avient.com

Andrew E. Smith, 541-829-9013
Aernest.Consultech
Aernest.Consultech@gmail.com

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

Tony Tanner, 304-482-6904
Chroma Color Corp
Ttanner@chromacolors.com

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

Finance Chair:
George Iannuzzi 914-261-8189
Roha Group
george.iannuzzi@rohagroup.com

DIRECTORS until 2024

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

Brian Colemen, 859-525-5814
Celanese
Brian.Coleman@celanese.com

Ed Ford, 302-745-3319
MIXACO
ford@mixaco.com

Josh Jacobs, 419-575-4806
Opticolor Inc
joshjacobs@opticolorinc.com

Jack Ladson, 267-981-7112
Color Science Consultancy
jack@ColorScienceConsultancy.com

Bruce Mulholland, 859-982-5256
Celanese (Retired)
captcolour@aol.com

Cheryl Treat, 313-570-3911
Sun Chemical
cheryl.treat@sunchemical.com

Brian West, 865-805-0702
West Color Technologies
cadexhibits@gmail.com

Kimberly Williamson 706-892-8102
Techmer PM LLC
kwilliamson@techmerpm.com

BOARD OF DIRECTORS

Chair-Elect:
Alex Prosapio, 845-641-0506
Sudarshan Pigments
aprosapio@sudarshan.com

Secretary:
Kimberly Williamson, 706-892-8102
Techmer PM LLC 
kwilliamson@techmerpm.com

Immediate Past Chairman:
Mark Tyler, 570-952-5255
Silberline Mfg
tylerm@silberline.com
 
Councilor:
Mercedes Landazuri, 630-628-1960
Peacock Colors
mercedes@peacockcolors.com

Treasurer:
Bruce Mulholland, 859-982-5256
Celanese (Retired)
captcolour@aol.com

OFFICERS

DIRECTORS until 2025

Scott Aumann, 912-210-0175
Eluceda 
Scott.Aumann@Eluceda.com

Doreen Becker, 914-769-1679
Ampacet Corporation
doreen.becker@ampacet.com

Chuck DePew, 765-914-3363
Holland Colours Americas, Inc.
cdepew@hollandcolours.com 

Jim Figaniak, 215 736-1126
Americhem Engineered Compounds
jfiganiak@americhem.com

Bruce Howie, 416-645-4861
DCL Corporation
bhowie@pigments.com

Scott Heitzman, 513-708-9142
DCL Corporation
sheitzman@pigments.com

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

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

Ann Smeltzer, 412-298-4373
Clariant Colorants Solutions
ann.smeltzer@clariant.com
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F R O M  S C I E N C E  T O  S H I N E

Silberl 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.

Brilliant to the core.

Our global footprint, technical knowledge and expertise, vertical 
integration, and local sales and production make  the  
leading TiO2 pigment  for durable, high-performance plastics.

www.tronox.com

    
Leading Manufacturer of Complex Inorganic Color Pigments (CICP)  For Cad News Ad 

• Pigment Brown 24, Yellow 53, Blue 28, Green 50, Black 28, etc. 
• Environmentally Friendly Pigments; Brown 48, etc. 
• Laser Marking Pigments 

  
  
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

     
 

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

CHROME-LIKE APPEARANCE FOR PLASTICS
STAPA® PP Reflexal metallics meet the optical requirements of the 
automotive industry both for interiors and add-on parts – a real alternative 
to electroplating. ECKART – Take the brilliant way. www.eckart.net

20-0267_ECKART_AZ_CA_SPE_Newsletter_STAPA_PP_V4_RZic.indd   1 25.02.20   13:01
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ABOUT 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 entire  year.

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

File Formats
Please submit all artwork in one of the following preferred formats in high resolution setting: 

.JPG .PNG .PDF

Please do not submit any files in their raw format (ex. PSD, INDD, AI, WORD)

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.

Contact
If you interested in becoming a sponsor in the CADNEWS®, please contact:
Mark Tyler (570) 952-5255 /  tylerm@silberline.com 

1/8 PAGE

1/4 PAGE

HALF PAGE

FULL PAGE

$ 450

$ 850

$1,750

$3,000

2.0 INCHES X 3.5 INCHES HORIZONTAL
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HALF PAGE SPONSORSHIP

5.0 INCHES X 7.5 INCHES HORIZONTAL

$1,750.00

1/4 PAGE SPONSORSHIP

4.0 INCHES X 3.5 INCHES VERTICAL

$850.00

1/8 PAGE SPONSORSHIP

2.0 INCHES X 3.5 INCHES HORIZONTAL

$450.00
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FULL PAGE SPONSORSHIP

7.75 INCHES X 10.0 INCHES VERTICAL

$3,000.00



cadnews®
SPE Color and Appearance Division Mission Statement

The Color and Appearance Division of SPE strives to educate, train, 
inform and provide professional interaction opportunities to the global 

community involved in visual performance and aesthetics of plastics.
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