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Vinyl Division Meeting
October 22, 2014

This Meeting was held during lunch on Wednesday, October 22, 2014, at Vinyltec 2014. Dave
Peeples called the meeting to order and welcomed everyone in attendance. He thanked
everyone for their participation and explained the purpose of the meeting. He reported that the
Vinyl Division had 592 members and at least 41 new members and renewals had been added at
Vinyltec 2014,

Dave then introduced Emily McBride as the TPC Chair for 2014 Vinyltec and Kasper Van
Veen as the TPC Chair for 2015 Vinyltec in Akron

The TPC Members were recognized as were the BOD Members. Volunteers were requested for
both the TPC and the BOD. Afier the meeting John Scott was added to the TPC. There were
no new volunteers for the BOD. BOD elections will be held shortly after the first of the year.

Requests for Vinyltec 2015 recommendations were solicited as were volunteers to help design
and prepare the new Vinyl Division website. Peggy Schipper will lead this effort.

ANTEC 2015 will be held in Orlando in combination with NPE (3/20/15 - 3/22/15) and we
requested sugpestions for increasing participation and the number of ANTEC papers.

Dave provided a short Financial Status update.

The membership was provided with short review of the Society's and Division’s awards:
a. Technical Contributions to Vinyl — Paul Daniels
b. Outstanding Service — Sylvia Moore
c.:SPE
1. Honored Service Member
2. Fellow

Alan Gibb handed out awards:

. Technical Contributions to Vinyl — Paul Daniels
Outstanding Service — Sylvia Moore

ANTEC 2014 Best Student Paper - lan Query
ANTEC 2014 Swudent Advisor - William Arendt
ANTEC 2014 Best Paper - Sean Fowler
Vinyltec 2013 Best Paper - James Summers
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The meeting was adjourned.
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INTRODUCTION TO COLOR THEORY

Bruce M. Mulheliang
Ticona

S04 Dixie Highway

Florence, KY 41042

Ahstract

The very hasics of our visual color perception proccess
and instrumental color assessment will be discussed in this
heief overview.

Introduction

People usually associate color with physical ohbjects
that are viewed in sharp contrast to their surroundings: e
it o beautiful flower arrangement, or & colorful spinnaker
on 2 sailboat against a dreasy gray sky.  In addition to
coloeed objects, color is also mssociated with creating
overell visual impressions which set certain moods. tefl
the time of day, or indicate certain climatcs or
temperature.  Furthermore, color can be used foocreate
cmotions or stimulate feelings such as artist’s colors in
paintings and a designer’s choice of colors in decorating a
TOOM.

But to us in the plastics industry, the coloring of an
ofect is most important. The purpose of this paper s to
provide & very bricf overview of how ohjects are colored,
and how we as ohservers perceive their color, What is
presented herein not only apglics o coloring plastic resin,
bat alse applies to all colored media including textiles,
paints, ceramics, inks and 50 on.

¥isual Color Perception Process

In order to expericnce color, three things must be
present: A light source, an object and an observer. The
coloe percepiion process occurs as follows, A beam of
light from the source reaches the surface of our object. A
poction of the light is reflected due to the surface interface
and is called the specalar reflection or gloss component.
The gloss is reflected in an angle egual in magnitede to
the angle of incidence of the Light beam, bat opposite in
direction. The gloss component contains all wavelengths
of the light source. Thercfore, if the light source is white
light, the gloss component will also be reflected as white
light.

The remainder of the light penetrates the surface of
the ohbject where it is modified theough selective
ahsorption. reflection, and secatbering by the colorants,
polvmers  and  additives. Selective  absorption  and
reflection by wavelength create color. For example, if an
object absorbs all wavelengths from a white light sounce
other than bluc. nothing will happen to the blue light
component of the light source, and the blue light will be
reflected or transmitted from the object. The observer will
sec this reflected or transmitted Blue light and we say that
the object appears biue.

To fully understand this prooess. it is important to
discuss the three items needed for color more completely.
All threc -- the light source, object and observer, are
gowverned by sciences applicable to their functioning.
Light sources opcrate in the visisle region of the
cloctromagnesic spectrum and therefore can be described
using physics. The object modifics the light using the
chemistry of the colorants and other ingredicnts which
ahsorh, reflect or scatter the light. The physiciogical
construction of our eye determines our ability o respond
to the stimalus from the object.  Finally, psychology
governs how the brain interprets the encrgy from the eye
and transforms it into our perception of the color.

The Light Source

Cioviously, the light source plavs a major role in the
color  we  perceive. Light is nothing more than
clectromagnetic radiation similar to radio waves and other
cnerpy. Light is different because our cyes happen to be
sensitive 1o this particular cnergy and can be secn.  All
cloctromagnesic energy travels in waves. A wavelength is
defined as the length of one wave unit measured from
peak to peak.  The wavelength of the electromagnetic
radiation is an indication of the amount of encegy
contained in it. The shorter the wavelenpth, the higher
the cnergy content in the radiation.

Long wavclengihs cxhibit rclatively low cneraoy.
Examples of these include radic and  felevision
teansmissions which have a wavelenpgth of over one meter.
Shomer wavelengths of about one millimeter in length
begin the infrared region. We know this is higher enezgy



bocause heat is geperated at these wavelengths.  The
visible light region is next, with wavelenpths generally
diefined as 400 to T nanomeiers. The visible region will
e discussed later in more detail. Energy continues to
increase as the wavelengihs become shorter.  Just shoeter
than the visthle region are ultra-vioket wavelengths. These
shynw their higher cpergy by creating sunburn on skin of
causing UV degradation of plastics. Shorter and shorter
wavelenpths of one angstrom and less create the highest
cnergy sources of X-rays, gamma rays and cosmic rays.

The visible region contains all possible wavelengths
af light described commonly by hue. The 7Hinm end is
the color réd. QOrange appears between 5390 and 630nm.
Yellow is slightly shorter between 560 and 5%0nm. Green
light cocurs next between 480 and 560nm and blue is the
shortest wavelength below about 480nm.  The energy
corollary holds in the visible region as well. Blue s
shortest in wavelength and therefore shoutd be the highest
cnergy. If one thinks of fire, it is true that a blue flame is
hotter than an orange or red flame, and thus exhibits
higher enczgy.

[n considering the vispal color perceplion peroccss,
light sources that are comprised of all of the wavelengths
of the visible region are meost wseful. These light sources
will ernit white light and Include such sources as the sun,
filarments of light bulbs, and Aucrcscent lamps. But we
know from experience that colors can lopk different
whether viewed under a 60W light bulb or outdoors wnder
the bright sun. This is called color rendition or the color
rendering effect of the light source. Furthermore, there
are other light sources such as mercury vapor lamps which
appear nearly white, but do not contain all possible
wavelengths, Therefore, it is impostant to know how
much energy, if any, is prescnt in the light source
wavelenpth by wavelength. This can be measured and is
called the spectral energy (or power) distribution of the
light souroe.

We previoosly stated that our visual color perception
is dependent on the object madifying the light from the
spiaree. Thus, the spectral energy distribution is important
te understand and controd in color matching. In that
carlier example, we stated that the objoct would appear
blue since no modification was done to the hlue
wavelengths and the object reflected blue light which was
seen by the observer. However, if the light souroe was a
red light which contained no blue wavelengths, then
obwiously the object could not reffect blue light and we
could not perceive the color of it as what we call “blue™.
Moreover, our object could potentially be perceived as
being blwer in cofor viewed under a cool white flucrescent
lamp or sunlizht compared to being viewed under a S0W
halb.  Fluorcscent light contains more blue light energy
compared to the 60%W bulb. Our object would then have

this higher amount of encrgy in the boe region to reffect
back 1w the observer.

This whole discussion stresses the importance of
standardizing the light soarce for viewing colos.
Mlanufacturcrs of coloe viewing booths and light sources
gencrally describe their light sources in terms of color
temperature.  Common sources include tungsten filament
at 2H54K (CIE Source A), conl white fluorescent at 420K
and north daylight at G300K. Thinking back 1o our
cnerpy corollary, the higher the color iemperature, the
bluer the light source since hlue wavelengths are thie
highest energy. And while color temperature is used to
describe sources, it is important to point out that the
spectral enerpy distribation is really what is important for
our color percoption and that the color temperature does
nid explicitly define this. The spectral energy distribution
is the amount of encrgy present in the light sounce
measured 2t each wavelength in the visible light region.
Examples of spectral energy distributions are shown in
Figure [. Two light sources may measure as 5500, but
their spectral encray distributions could be different giving
rise to differences in perceived color under each.

What's more, coolor measuring  Instrumentation
generally report color difference under illuminant D
(6500K) and others. These Hluminants are mathematical
descriptions of a light source defined by a numerical
spectral energy distribution.  DESOOK., for cxample, is
defined by the spectral encergy distribution of average,
natwral daylight and can not be duplicated artificially.
Therefore, G500K in a light booth, and DGSO0K used to
calenlate color data by an instrument do not have the same
spectral cpergy  distribution  so colors may  “appear™
somewhat different under each.

The Obxerver

The most important color observer is the human cve.
This is true in any industry that relies on 2 product which
is colored, or is packaged or labeled with color. While
sophisticated color measuring instruments arc used in
industries to control colog, the ultimate consamer, you and
me, uses his or her eyes only to judge and observe coloc.

We perceive color by our cye’s ahility to detect the
light reflected or transmitted from the chject. The lens in
the eve focuses the light on the retina at the hack of the
cye. The refina contains two types of lipht detectors -
rods and cones. Bods are responsible for our night vision,
but are pot inwolved in our color perception. That is why,
in wery dim light, we can see but most objects appear black
or variows shades of gray.

Cone recepiors are what give rise to color vision.
Current thinking is that these are actually three types of
cones: one type that is sensitive 1o red wavelengths, one
semsitive to green, and the other sensitive to bMue. The



individual responses of these cones are combined by the
heain 1o generate the sensation which we describe as color.
The mechanism of how these responses are combined is
very complicated and is not critical to our understanding
of color perception. It is important to realize, however,
that the brain’s ability to interpret these responses can he
influence by psvchological factors, and thus alier the
perceived color of the objoct. The old adage of secing red
when you are mad can be true and is an example of this.
The object, light source. and wour eve's physiological
construction have not changed. What has changed is the
way the brain combines and interprets the responses from
the cones, and you perceive things 1o be redder than they
woiald normally appear.

The primary couse of differcnces of color perception
hetween human observers generally is due to physiological
differences in construction of the eye. These differences
can be hereditary, or atwributed o injury of the aging
process.  The aging process typically causes the macular
fluid in the ey to wellow. The light reflecied from the
anject travels through this fluid before it reaches the cones
an the retina. Color bodies in the macular fluid may act
as 4 filter of sorts, absorbing some of the reflected lighe,
and can change our perecived color of an object over time.

Injuries to the eye directly or to the head can be
catastrophic causing complete loss of vision, Less severe
injuries could lead to detached or partially detached
retinas or demaged cones which could alter our perceived
color of ohjocts.

By far the greatest factor in causing human obscrvers
to perceive coloes differently is physiological differcnces
which arc hereditary o simply inboen.  Knowing that
there ars two general types of cells — rods and cones, and
three spocific types of cone recepiors on the retina, it
becomes casy to ratonalize that no teo people can have
the exact distribution of these recepiors on their retinas.
Therefore, all individoals mmuwest perceive color slightly
different because of this.

People that exhibit gross  diffcrences in cone
distribution or functioning are typically referred to as
coleeblind. This is 8 misnomer in that coleeblind implics
seing no color and only shades of gray. While there arc a
very small fraction of the popalation who are actually
coloeblind by that definition, most people claiming they
are colorblind are actually color deficient. These people
with color-deficient vision sce color, but their perceived
colee 1s not normal by definition.  About 8% of all males,
and only about % of all females, have some degree of
coloe-deficient vision. The most commen iz called
desteranogia (or the less severe anomaly deuteranomal vy
which is a red—green defickency. Up to 3% of all males
have same degree of this. Deoteranomaly acoounts for the
majority of all female color deficiencics. Complete red

blindness {protanopia) of the ancmealy protanomaly (red
wieak] are the next most common deficiency occurring
from 1 to 2% in males. Yellow—violet lacking tritanopin
or the corresponding anomaly tritanomaly {blue weak) are
the rarest forms for both sexes.

This discussion should make it clear io the reader that
persons placed in oa position of making visual color
decisions must be tested to ensure they have normal color
vision. This can be accomplished by having them perform
at least ane of the color aptitode tests commercially
availablc today.

The Cbject

While the light source and observer discussions above
are sirictly generic to any Industry, discussions of the
ohject become very industry specific. For us in the plastics
indusiry, the ohjoct is typically a formed plastic article.
As stated earlier, the light from our source penetrates the
surface of the objoct where it is modified through selective
absorption. reflection, and scattering by the colorants,
polvmers and additives.  For transparcnt or wery
teanslucent articles, reflection is either replaced by or
supplemented with light transmission. For simplicity, we
will assume opague articles and just discuss reflectance.

Chajects  are  tyvpically colored By incorposating
pigrments of dyes (colorants) into the polymer mairiz.
Colorants act on the incident light by selectively absorbing
cermain wavelengths, This is determined by the specific
chemical honds within the colorant structure. Chemicals
are wseful as colorants as fong as these bonds absoch
clectromagnesic cnergy within the visible region.  Iron
oxide is o wseful colosant becawse the compound typically
ghsorbe blue and green wavelengths of light.  Red
wavelengths are not modified; therefore, this colorant
appears rod due o the reflocted red light. 1t is helpful o
remember that the perceived color of a pigment or dye is
duc not to what the compound does to the wavelengths of
thai dominant hue, but rather o all of the other
wavelengths, Inooar cxample. a red pigment acts on Blue
and green wavelengths, and not red.

For the most part, the colorants themselves doe the
majority of the absorhing of the incident light by
wavelength to create color. A few polymer additives can
impart a yellowish color by absorbing some blue light.
The polymer matrix can also do this. Other additives,
particalarly mineral fillers, can impart a grayish or
brownish color doe o light absosption.

Polymer matrices and  additives can, however,
contribute sigmificant light scattering.  Scattering occurs
when the light beam contacts particles of regions with
refractive indexcs different from that of the polymer. 1§
scattering oocurs ogually ab all wavelengihs with no
absorption. the object will look white. The amount of



difference information can be obtained by comparing
tristimulus values directly.

Tristimulus values are however important bocause
they represent the fundamental mathematical description
af color. And while there may be problems in describing
the standard observer, and problems wsing illuminants
that dont physically exisz (D650 for  cxamplc),
tristimulus values are building blocks for more meanin gful
numerica]l  color  deseription  and  color  differcnce
characterization. Rescarchers over the years have applied
non-lincar transformations to tristimulus values with the
poal of creating wnifeem color spaces which  allow
calculation of color difference magnitude and direction.
The most common  transformations used today  are
HunterLab, CIELab, and the CMC oguation. These
egueations give us color coordinates that are widely used in
industry such as:

= L Lighiness
* a. Red'Green

References

= b Yellow/Blac

* Dl Light{+) ! Dark{ -} difference
* D Red(+} / Greeni-) difference
= D Yellowi+) F Bluef-) difference
=  DE: teeal color difference

It is extremely important when reposting these
numerical color walues to explicitly define the paramcters
used to obtain the values, Reporting that the DE was .7
is meaningless unlbess all of these parametess are defined
and understood. Therefore, all color data must be reporied
with the definition of the illuminant, standard observer,
color space of units. and preferably with the geometry of
the instrument. An exampic of the required information is
“Cotor data calculated under [lluminane D65, 10°
Chserver. Sphere Geometry. Specular Included, Expressed
in CIELab umnits.”

l. W.Billmeyer, Ir. and M. Saltzman, Principles of Color Technology, 2od ed., John Wiley & Sons, New Yook, (1981)
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Minutes —Vinyltec 2014 Meeting
Monday, Oct 20, 2:00 PM — 3:30 PM Board Room, 6" Floor
Alexander Hotel, Indianapolis, IN

1. Approval of minutes from ANTEC Meeting April 2014
2. Update Membership Roster - circulated ahead of time for updates
a. Move Len to emeritus status
b. Updated Burch Zehner’s email address (burch.zehner@cpgbp.com)
3. Officers
a. New Chair — Kasper Van Veen nominated for chair
b. TPC Secretary 2014-2015 - Bill Kuhn nominated for secretary
c. Term to start at the end of Vinyltec 2014
d. Tara Smith volunteered to act as secretary for 2016
4. ANTEC 2014 — Review
a. Best papers ANTEC 2014 — Sean Fowler (46 attended)
Student Paper ANTEC 2014 — lan Query (33 attended)
Elliott Weinberg Award — Xianlong Ge (22 attended)
Two joint sessions — with PMAD and EPSDIV (Don Witenhafer Memorial)
Wine & Cheese Reception (joint with PMAD and EPSDIV)
i. Room was HUGE
ii. No signage, had to hand-write signs to direct attendees
iii. Several entrances to room, so hard to hand out drink tickets
5. 2014 Vinyltec
a. Asof 10/15, about 180 registrants and $100K gross revenue
i.  How many new memberships through sign ups at Vinyltec?
b. Issue with original lunch location (restaurant) and AV availability, so compromised with lunch served in the
ballroom
c. 20 minute schedule allowed for 31 presentations in the two day main session schedule (not including lunch
speakers)
d. New ideas
i. Hall of Fame poster/memory board(s)
ii. Recycled vinyl bags w/handouts
iii. Wednesday night event (couldn’t pull together in time, but good idea nonetheless)
e. Blast about Vinyltec on LinkedIn/social media
i. Set up LinkedIn for presentation questions
6. Review Moderator Guidelines
7. Awards
a. The Weinberg Award Winner - Ge
b. Best Student Paper — Query, student; Arendt, advisor
c. ANTEC Best Paper — Fowler
d. Nominations for 2015
(1) SPE Awards (need at least one of either HSM or Fellow to qualify for Pinnacle Award)

©ooo o

(a) Honored Service Member
(i) Need champion to submit application
(i) 2014 — Roman Wypart, submitted
(iii) New 2015 nominees — Bob Weiler (Tom Tettamble as champion)
(b) Fellow
(i) 2014 — Bob Paradis — application submitted
(i) 2015 — Mark Lavach — application submitted by Palisades Section, need Div. Critique
1. Will be joint submission w/Vinyl Division for 2015
(iii) New 2015 nominees?



8.

10.
11.

12.
13.

14.

15.

(2) Vinyl Division Awards — Move discussion to Thursday
(a) Outstanding Service
(i) 2014 - Sylvia Moore
(i) New 2015 nominees?
(b) Technical Contribution to Vinyl
(i) 2014 - Paul Daniels
(i) New 2015 nominees?

ANTEC 2015 — Orlando
a. Asof 10/16, two papers submitted (both UO intern papers from Emerald)
b. Expecting at least one more from UM
c. Sent out email request individually to each listed college/university mid-May as well as late August
d. ANTEC as a whole is suffering low paper submission totals. Only 318 papers submitted as of 10/14, comment
was they should have been at 450 at that point.
Moderator volunteer — Dave Owen
Invited paper ideas
i. K&H on plasticizers
ii. Intro to plasticizer theory
iii. Rich Krock?
iv. Prop 65, Bill Hall
v. ACC/Phthalate Ester Panel
Vinyltec 2015 — Akron —Akron Section
a. Dates: 10/13 -10/15
Vinyltec 2016 — Palisades
a. Tryto schedule for late September to avoid K Show conflict
Vinyltec 2017 — S Texas Section, vote for San Antonio as location
Vinyltec 2018 — Indianapolis, Chicago
Colleges & Universities
a. Personally tailored emails in March and August were sent out along with award information
b. Out of 24 college/university contacts, only one (UM) submitted a paper for ANTEC
c. Other outreach ideas?
Winter TPC meeting
a. Vinyltec 2015 planning meeting is scheduled for Thursday, October 23™ in lieu of the Winter TPC Meeting
New Business
a. New potential TPC member: Blaire Russel/CCC Plastics
b. New TPC member: John Scott/Ferro

(]
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Len Krauskopf lectures on Development of Vinyl



Sylvia Moore receives Outstanding Service Award

Jim Summers follows up Best Paper of Vinyltec 2013
with 50 Years of PVC



We must conclude this issue on a note of sadness. The Vinyl Division has
lost an early pioneer and great friend. Alva (Al) Whitney passed away on
November 27" at home in Palm Coast, Florida. Al turned 100 on August 8"
this year. Since he devoted so much of his life to the vinyl industry, it was
fitting that Al reached the century mark at the 100" anniversary of the
commercial use of vinyl. Last year the Vinyl Division recognized Al with our
first Outstanding Lifetime Service Award.

Al's accomplishments as a leader in the Society and founding member of the
Palisades Section are well known. He was a friend and mentor to many in
our industry. The Vinyl Division sent a Peaceful White Lilies basket to his
memorial service at The Chapel at Hazel Wood Cemetery in Colonia, New
Jersey, December 5". Rest in peace old friend.




Put Our Experience to Work for You

With more than 40 years of experience, DPA has the technical
services, R&D, marketing and sales expertise to meet your
needs! Let us work with you — and for you — to:

* Decrease downtime

* Reduce scrap

* Improve operations

You can count on us as your supplier of choicell

www.dow.com/additives
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Plasticizers & Coalescents

High Pefformance, Fast-Fut
Non-Phthalate Plasticizers

» Exceptional toughess and stain/extraction resistan
* Increased processing speed, lower gelation/fusio
* Non-SVHC, global registrations, REACH compliant

Emerald Performance Materials®

Kalama Chemical

Supplying customers world-wide. Contact us for more information:
800.223.0035 or kflex@emeraldmaterials.com.

www.emeraldmaterials.com

® Registered trademark of Emerald Performance Materlals, LLC
£ 2014 Emerald Performance Materials, LLC
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We create chemistry
for a sustainable future

Additives for Vinyl

Antioxidants, Pigments, UV Absorbers
www.basf.com/plastic-additives

Kaolin Clay
www.basf.com/kaolin

Plasticizers A
www.basf.com/plasticizers ‘
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) 20 Firebrake™ ZB Multifunctional Fire Retardant

MULE
TEAM

BORAX

Part of Rio Tinto

e Smoke Suppressant

e Afterglow Suppressant

e Anti-Arcing Agent

e Antimony Oxide Replacement

Rio Tinto Minerals, 8051 E. Maplewood Avenue, Greenwood Village, CO 80111
+1 303.713.5000 e www.borax.com\markets\polymers



Shintech, Inc
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K-Bin

WORLDWIDE LEADER IN PVC RESIN
AND PVC COMPOUNDS

FULL K-VALUE RANGE OF
SUSPENSION RESINS
INCLUDING
A LINE OF CROSSLINKED RESIINS

3 Greenway Plaza. Suite 1150 Houston, Texas
+1-713-965-0713

www.shinetsu.co.ip
www.shintechinc.com

NORAC' ADDITIVES
COAD® and
MATHE® Metallic Stearates

Let Norac show you how our high
quality metallic stearates and related
NUHA products provide solutions for your
polymer processing problems and
enhance your profitability.

Our products find use as lubricants, mold releases
agents, acid scavengers, and costabilizers in the PVC,
Polyolefin, Thermoset, and Rubber Industries. Qur
line includes Stearates of Calcium, Zinc, Magnesium,
Aluminum, Lithium, and Sodium.

Visit us at our website, www.norac.com

NORAC, Inc.

405 SOUTH MOTOR AVENUE
A7UsA, CALIFORNIA 91702-3232
(626) 334-2908 Fax (626) 334-3512
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MICHAEL H. FISCH, Ph.D.
Consultant to the Plastics Industry
352 Pines Lake Drive East
Wayne, NJ 07470

Tel: 973-839-4386 Cell: 201-888-9066
E-mail: mhfisch@alumni.caltech.edu
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Imerys Calcium Carbonates

l Essential & Functional Additives for PVC

Imerys Carbonates offers a comprehensive

portfolio of ground calcium carbonate

. (GCC) for use in an array. of PVC
applications. Our GCC improves impact

' ' strength, stiffness and resin dispersion,
and is an excellent economic extender for
PVC compounds.

For more information, visit www.imerys-carbonates.com

& IMERYS

Carbonates
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Premier Polymers & Processing
Consulting, Inc.
P3Consultants
a Rabinovitch, Jim Summers, Ron Kaminski
29751 Wolf Road, Bay Village, OH 44140

Office: (440) 835-1966

130+ Years Experience in the Polymer Industry
Formulating, Compounding, Processing,
Quality & Management Systems, Training,
Industry Standards, Cost Reduction, Innovation
www.p3consultants.com

RUBBER & PLASTICS A\

Y
[ C PE
Chlorinated
Polyethylene

PVC IMPACT MODIFIER - offers economic and

performance advantages over competitive systems

KELIREN® CPE offers the following:

Consistency - Largest CPE reactor in the world ensures quality and consistency.
Capacity - The largest privately held CPE production facility worldwide.
Supply - Material readily available in local warehouses.

Selection - Currently over 22 grades for :  Wire & Cable - Hose - Sponge - Extruded
Profiles - Membranes - Coated Fabrics and Films - PVC Impact maodification

Alternative Rubber & Plastics, Inc.
) de Drive Ambherst, NY

611-0220 -691




" How.would you know
'\, if plastics would one
} , dayshave aplacein &=
[, gour greenway of life?

p tomorrow in mind in all that we do today.

ith continuous innovation for over 50 years,
we created LOXIOL”, today’s most sought
after natural-based plastic additive. This paved

e way for more application of plastics in various
dustries, making us one of the world’s leading
ural-based chemicals producers. With a

ear-old heritage, global distribution network

ommitment to research and technology,

an help formulators meet market demands for
stainable and high performance solutions while
king towards a greener future for plastics too.
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You expect more.

And Formosa delivers.®

Formosa Plastics offers a full line of PVC resins
that deliver the consistency, performance and
quality that customers demand. In fact, Formosa
is one of the largest PVC manufacturers in the
world and our PVC resins are produced in the
industry’s newest and most modern facilities.

But what sets Formosa apart is our determined
commitment to customer service and satisfaction.

To find out how we can put that commitment to
work for you, please call us at 1-888-372-8723.

LB
"\7‘/"
Formosa Plastics’

9 Peach Tree Hill Road, Livingston N.J., 07039
www.fpcusa.com



Sustainable
Solutions

www.PolyOne.com
1-866-POLYONE

S ENTRLUSTLON
FNGINEERS
DAVID W. RILEY PLASTICS PROCESSING CONSULTANT
Follow ASTM, SPE, AID, AAAS www.extrusionengineers.com
Polymer Melt Flow Corrective Actions, Extrusion Analysis,
Polymer Analysis by Rheology, Detection of Gels & Non-

uniform Flow Particles, ASTM Quality Method Development,
“PVC Specialist”, Molecular Structural Analysis

858 Princeton Court, Branchburg, NJ 08853
Business & Fax (908) 369-7260 e-mail drdriley@aol.com

VINYL §§

CONSULTING COMPANY, INC,
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LEONARD G. KRAUSKOPF
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PRESIDENT "WHOS WHO

14 Warren Street, Plainsboro, NJ 08536-3057 USA
Phone/Fax: (603) 275-4561 + Cell Phone: (609) 235-7311
Email: lenkrauskop{@comcast.nel » www.vinylconsulting.com
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Vintex, Inc. Kasper.Vanveen@yvintex.com
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Kydex, LLC iplasticpi@zoho.com
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Michigan State University Matuana@msu.edu
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Sylvia Moore, Director 330-618-8666
Shintech symoore@earthlink.net
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