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ust Make Paint

It may seem peculiar for
GOLDEN, a manufacturer of
acrylic paint products for artists, to
feature a Do-It-Yourself Paint
(DIY) segment in the JUST PAINT
newsletter. However, it makes
sense. Our Technical Department
frequently receives calls from artists
looking for tips for either making or
modifying their existing paint. To
assist those people, this issue of
JUST PAINT can be temporarily
renamed - JUST MAKE PAINT.
The resources for artists to
investigate the formulation and
making of their own materials in
the studio are scarce. Very few
colleges and universities offer
'Materials and Techniques' classes
anymore. Colleges at one time may
have encouraged students to
investigate their materials by
actually making them, but for many
years expression has been emphasized rather than craft. However, as
with anything else, things tend to
come full circle. Contemporary
artists and colleges are more and
more concerned about archival
issues when they select materials,
apply them, and protect their
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finished works. We can all learn
more about these issues from the
descriptions, procedures and
vocabulary that are addressed in this
issue of JUST PAINT.
"Homemade" oil paint can be
described as being somewhat easy to
make in the studio, but 21st century
materials are more problematic for
the studio technician. To make
waterborne paints we will need to
understand the ingredients, the
procedure and the vocabulary that
paintmakers use. The vocabulary
presented in our Glossary should be
of use to the general creative
audience, and not just those with
a technical bent. Still, it is
comprised of terminology that
is from chemistry, physics and
industry and may not be as
user-friendly as the terms that
exist in music or even wine-tasting.
Successful Paint
Paintmaking is essentially a
combination of the sophisticated
science of polymer chemistry and
the intuition necessary to be a great
chef. At GOLDEN, Employees in
our Research and Development Lab
continuously look for new raw
materials to improve the chemistry

"Homemade" oil paint can be
described as being somewhat easy
to make in the studio, but 21st
century materials are more
problematic for the studio
technician.
of our complex acrylic paint
formulas. However, the best raw
materials on earth cannot save a
poor formula or improve the
manufacturing process. Raw
materials, particularly pigments, will
often vary from batch to batch. The
experienced paintmakers at
Continued on page 2...

Schools Sing the Blues
over Heavy Metals
Is your Art Department
generating hazardous wastes?
The answer to this question is
being sought by the Environmental
Protection Agency (EPA) as they
focus enforcement efforts on
universities and colleges across the
country. Of course, art departments
aren’t the only generators of
hazardous waste
in an
educational
environment. The
list also
includes
chemistry
and biology
labs, print and
graphics shops,
as well as
maintenance
departments and medical facilities.
However, all areas will get attention
if EPA targets the institution for an
inspection.
If hazardous wastes are
generated, are they being managed
and disposed of according to legal
requirements? If the answer to this
question is no, it could cost your
institution tens or hundreds of
thousands of dollars if the
deficiencies aren’t fixed. One
university recently agreed to pay the
EPA close to $50,000 and conduct
environmental improvements well
over $150,000 to settle claims for
violating federal and state hazardous waste management laws.
To guard against these
consequences, art department staff
and students need to know the
Continued on page 6...
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Just Make Paint
(continued)

GOLDEN work with the Quality
Control Lab to monitor each
product's formula and make
adjustments 'on the fly' to keep
each product within its very tight
standards.
For our purposes, a successful
paint should have certain characteristics. Obviously, the paint should
have color and adhere to the
surface, however, it should also be
durable, lightfast, flexible, and dry
properly. It should be relatively safe
and satisfactorily perform specific
functions it may be formulated for.
Shelf stability is also a concern for
GOLDEN as a manufacturer,
whereas an individual may be more
concerned with making paints as
they need them and not storing
them for long periods. The creation
of a paint which is not commercially available, the satisfaction of
creating a material to be used from
the ground up, or the hope that a
serendipitous breakthrough will
occur propelling the artwork to
greater expressive heights may all be
of interest to a studio paintmaker.
Stop The Process
Let's take a moment to reflect
upon the necessity of employing
safe practices when handling raw
materials during studio paintmaking. Please understand that
individuals, in their ardor to create
wondrous paints in the studio, must
not forsake the responsibilities they
have to their own health and the
health of those around them. This
begins with an understanding of the
materials being used and their
potential hazards. Raw pigments,
for example, can be purchased
readily in jars or bags in art supply
shops. When purchased in this
manner, pigments don't often come
with detailed safety advice. It may
be incumbent upon the user to seek
more detailed information. This
also applies to other raw, often
industrial, materials that are
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ingredients in paintmaking. Start
by carefully reading the entire label
of each material used. Then request
and read the manufacturers' Material Safety Data Sheets (MSDS) for
the products. It may also be
appropriate to seek out other
sources of health and safety information, such as the well known
books of Michael McCann and
Monona Rossol;1 and the 'Ventilation' handbook. These are the
types of sources that 'studio alchemists' must consult to begin to
comprehend the nature of the
materials that we are discussing and
their health implications. Therefore, the first step to studio
paintmaking should not be to ask
the question, ''where do I get the
materials?" or "how do I make a
formulation?". Instead, it must be,
"how will I safely use, store, and
properly dispose of these materials?"
Sobering enough? Well, if you can
accept the responsibilities read on but if not, please leave the
paintmaking to us. In short, studio
paintmaking makes demands above
and beyond those that the painter
should already be employing.
Pigment to Binder Ratio:
Critical for Success
The basic raw material components of acrylic paint are pigment
and binder. Pigment is used in
powder form or as a liquid
dispersion. Binder, available as
liquid acrylic polymer emulsion or a
gel, gives the paints their adhesive
qualities. The success of a paint
relies on its pigment-to-binder
ratio. This ratio determines color
strength, resistance to marring and
surface sheen. For example, too
much pigment and too little binder
in the formulation might create a
paint film with poor cohesion to
itself and adhesion to the surface.
Too much pigment might also
make a lush, ultra-matte finish that
looks terrific when freshly applied,
but is subject to recording every
mar and surface contact.
From our standpoint at
GOLDEN, we want to optimize
the pigment load to acrylic binder

ratios. This achieves great color,
maximum adhesion, flexibility,
durability, and mar resistance of the
dried paint film. In addition, we
factor in the impact of pigment
loading on viscosity, rheology,
opacity, transparency, and surface
sheen. Also of critical importance,
is ensuring that the ratio selected
allows for the creation of paint with
a smooth, homogeneous workability
that maintains itself over time.
The proper pigment to binder
ratio is usually a function of the
type of pigment involved. Inorganic pigments can be used in a
higher proportion than organic
pigments. For the acrylic paint
manufacturer, these ratios are
fine-tuned in conjunction with
processing and formulating techniques. For the purposes of this
article we provide instructions for
blending DIY paint based on
pigment to dispersion ratios. These
apply for either premade or DIY
dispersions.
Pigments
The pigment family is comprised of two branches. The first
are naturally occurring and synthetically produced mineral
compounds referred to as inorganic
pigments. These pigments may be
mined and refined or manufactured
for commercial use. Inorganics
have been used for some tens of
thousands of years by humankind,
most prominently as the earth
colors (Ochres, Umbers, Siennas,
etc.) and in more recent times as
'heavy metals" (Cadmiums,
Cobalts, Titaniums, etc.). These
pigments are characterized by
opacity, a broad range of colors
and, lamentably, a tendency of
creating low chroma mixtures.
The second branch of the
pigment family are the 20th century
pigments developed out of the fossil
fuels industry which have hard-topronounce chemical names like
Quinacridone, Diarylide and
Phthalocyanine. These are called
synthetic organic pigments and are
characterized by their transparency,
stained-glass depth of color and
incredibly clean color mixes. These
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1 Health Hazards Manual for Artists, Nick Lyons Books, Third Edition 1985
The Artist's Complete Health and Safety Guide, Second Edition, Allworth Press, NY 1994
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colors are unlike anything in the
history of lightfast pigments for
their intermixing purposes and thus
are indispensable to artists.
The behavior of these two
pigment types will differ in many
respects during the paintmaking
process. The ability to 'load' a
color during formulation using an
inorganic or an organic pigment is
markedly different. Formulas tend
to tolerate greater amounts of the
inorganic pigments, due to their
larger particle size. The result is
typically a more matte paint which
also demonstrates noticeable
opacity. The inorganics can easily
be overloaded causing fragility,
water sensitivity and embrittlement.
The synthetic organics with their
lighter, fluffier particles are less able
to be loaded into the formulations.
This typically results in finished
paints which are glossier (more
binder shows through) and more
transparent.
Most pigments don't like water.
They are hydrophobic, having an
electrical dissaffinity for water.
Pigments do, however, like fats.
Linseed oil, which is manufactured
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may want to simplify this process,
at least for some of the more
difficult to disperse organic
pigments, by starting with premade
pigment dispersions. These may be
relatively easy to combine with an
acrylic gel or medium of the desired
viscosity and sheen to create
"instant" paint. Just maintain
correct dispersion to binder ratios.
Binder
The binder is vital, providing
the adhesive quality, durability and
viscosity, or thickness, to the
finished paint. Acrylic binder is
available as either a liquid
(GOLDEN Polymer Medium or
GOLDEN Special Purpose Polymers) or gel (GOLDEN Soft Gel,
Extra Heavy Gel, etc).

Paintmaking at Golden Artist Colors July 2000

from flaxseed, is a fat. Oils and
pigments liking each other is the
reason why it is easier to make oil
paint 'by hand' than acrylics. To
make a rudimentary oil: assemble
pigment, linseed oil, a glass muller
for mixing and a nice stone surface
and you are off to paint making.
Not so with waterborne products,
which will require several more
steps for a finished, usable product.
The DIY acrylic paintmaker

Acrylic painters are typically
familiar with the "white" quality of
wet acrylic. This whiteness, an
optical effect, abates with the
evaporation of the acrylic emulsion's water component. The
whiteness is replaced with a
relatively transparent appearance in
the dry phase. After drying, the
mediums and gels are typically
glossy unless flattening agents have
been added. Selection of an

appropriate binder will depend
upon the rheology, viscosity, sheen,
flexibility, film thickness, and
hardness of the desired paint.
Additives
A variety of additives are
necessary to make an artist's grade
acrylic. Among them are thickeners,
preservative, dispersants, antifoamers and pH stabilizers. These
materials are used in very small
amounts and it is necessary to add
them precisely to optimize their
effectiveness without damaging the
paint by using too much.
Preparation Checklist
Be prepared before starting
your first batch of paint! Here's a
quick checklist for would-be
paintmakers. The working area to
produce your paint should be clean,
have adequate ventilation, running
water, lots of counter space, tool
drawers, and shelves to keep your
materials organized.
Paintmaking Supplies
! Containers: Container size will
depend upon the desired batch
size (See Note: How much
should I make?) Containers
should be either plastic or
stainless steel. To facilitate
mixing, containers should have
straight sides and a flat bottom.
! Storage Jars with tight fitting
lids. It's handy to reuse
GOLDEN HDPE (High
Density Polyethylene) paint jars
for this purpose. Simply peel
out the dried skin after letting
the old paint residue dry
thoroughly.
! Labels
! Spatulas, stir sticks, whisks
! Palette knives
! Distilled water
! Impermeable gloves
! NIOSH approved respirator
! Safety glasses/goggles
! Apron
! Variable speed drill with paint
stirring blades
! Electronic pH meter
! Weighing device (electronic
or mechanical balance)
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Did you know?
•

Product application and technical
information is available on our website.

•

Our Working Artist Program Workshops
and Lecture/Demos schedule can also be
accessed.

•

You can get technical assistance with
your special acrylic project

Visit the site or call us today.

! Record-keeping system
! Muller and glass plate for a
grinding area (if using dry
pigment)
Choice of Colorants

! Premade dispersions for easier
formulations
! Dry pigments for more complex formulations
Choice of Binders

! GOLDEN Polymer, Matte, or
Gel Mediums for easier
formulations
! GOLDEN Special Purpose
Polymers (GAC 100, 200, 500,
700, 800 and 900) for more
complex formulations
Additives - Complex Formulations

! GOLDEN Defoamer - Heavy
Body or Fluid

! GOLDEN Matting Agent Amorphous or Crystalline

! GOLDEN Liquid Thickener
Long Rheology or Short
Rheology
! Household ammonia, nonsudsing, non-scented
! GOLDEN Universal Dispersant (If Using Dry Pigment)
©2000 Golden Artist Colors, Inc.

Additives - Making Acrylic Stains

! GOLDEN Acrylic Flow
Release

! GOLDEN Liquid Preservative
Additives - Controlling Working Time

! GOLDEN Retarder
! GOLDEN Acrylic Glazing
Liquid

Note: How Much Paint
Should I Make? Ultimately, as
much as you want, but first we
strongly suggest that you start with
small batch sizes. If you've never
hand-ground pigment before, start
by making a dispersion with just a
few grams of pigment, as you may
choose to avoid some of those that
are more difficult to disperse. Also,
it is not uncommon to accidentally
ruin a batch of paint, especially
when attempting the more complex
formulations. Practicing on small
batch sizes will minimize waste
should something go awry.
Making a Pigment Dispersion
Some pigments, like Ultramarine Blue, certain iron oxides and

mixed metal oxide pigments,
disperse very easily. These can be
made on a DIY basis with little or
no mechanical help. Others, such
as Quinacridones, Phthalos,
Dioxazine Purple, Anthraquinone
Blue and Vat Orange are very
difficult to disperse into waterborne systems, and require
substantial mechanical dispersion.
In a paint factory, this is accomplished with various types of paint
mills. DIY dispersions made from
these difficult dry pigments will
need to be hand-ground, using a
glass muller and plate. This is a
very time-consuming process when
it is done right.
In addition to pigment, you
will need GOLDEN Universal
Dispersant and Defoamer. Universal Dispersant contains a complex
combination of surfactants (also
common in soaps and detergents).
Pigments will typically repel water,
making them difficult to blend.
Universal Dispersant is used to "wet
out" dry pigments. It causes them
to easily and finely disperse and
allows them to remain stable in

Just Paint / Issue 7
waterborne acrylic paints.
To start, it is best to know the
weight of the pigment you will be
using. Begin with a 1:1 ratio (by
weight), of Universal Dispersant to
pigment. Pour the Universal
Dispersant into the mixing
container. Slowly add the pigment
into the Universal Dispersant while
thoroughly stirring the mixture
with a spatula until it forms a
creamy paste. Add more Universal
Dispersant during this process, as
needed, to maintain the paste
consistency. The amount of
Universal Dispersant required will
largely depend upon the type of
pigment being used. Pigments
should generally fall within the
range of 1:1 - 4:1 parts by weight of
Universal Dispersant to pigment. If
using the variable speed drill with a
paint stirring bit for this task, mix
slowly at first, then faster, to achieve
a smooth, homogenized mixture.
Finally, slowly add GOLDEN
Defoamer (up to 1% of the final
mix, by weight) and mix
thoroughly. The Defoamer acts to
counteract the suds that are generated from mixing up the surfactants
in the Universal Dispersant.
If the mixture has obvious
grittiness (difficult to disperse
pigments), or for greater color
development of almost all pigments,
place the dispersion on a glass
surface and use a glass muller to
grind it. The more you grind, the
more color strength will be
developed. At the least, all grittiness should be ground out. The
pigment dispersion is then ready to
blend into the acrylic binder.
Binder Selection
Once the dispersion is ready,
your binder choices may seem
endless. For simpler formulations,
any of the GOLDEN Mediums,
Gels and Molding Pastes may be
appropriate. Select the one that will
give your paint the desired sheen,
viscosity and rheology. When
doing this, it is important to keep
the intended application of the
paint you wish to create in mind.
For a Heavy Body-style paint,
you may choose one of the

5
GOLDEN Extra Heavy Gels
(Gloss, Semi-Gloss or Matte). An
Extra Heavy Gel is used to compensate for the thinness of the pigment
dispersion.
To make paint that is thinner
than GOLDEN Heavy Body
Paints, for smooth brush applications, use the more fluid acrylic
mediums such as GOLDEN Soft
Gel, Polymer Medium (Gloss),
Matte Medium, or Fluid Matte
Medium.
To make thicker paint, for
brush or palette knife applications,
use the thicker acrylic binders such
as GOLDEN Heavy Gel, Extra
Heavy Gel, High Solid Gel or
Molding Paste. High Solid Gels are
useful for making thick paints that
will not shrink as much when they
dry. Use the GOLDEN Molding
Pastes if you want to increase the
paint's opacity, as the Molding
Pastes contain solids such as marble
dust and chalk that are white or
gray, by nature. However, the
Molding Pastes will tint the color.
Dispersion + Binder = Paint
Start with a dispersion to
binder ratio of 1:1 (by weight).
Thoroughly blend the pigment
dispersion into the medium. Use
the spatula first. For larger batches,
finish with an electric drill or other
mechanical mixer at a low speed.
The paint will become homogenous
and buttery, like a GOLDEN
Heavy Body Acrylic color, which
has the same body as a GOLDEN
Regular Gel. Higher percentages of
binder will allow your color to be
more transparent.
If you are intending to spray
your color, mix 1 part dispersion to
6 parts GOLDEN Transparent
Airbrush Extender or Airbrush
Medium. Poorly ground pigment
particles, however, will cause severe
clogging of the gun.
More Complex Formulas
This option is for the artist who
desires to acquire the ultimate
control (or lack of control) of their
media. CAUTION: This option
requires more sophisticated measuring and processing techniques. As

the DIY paintmaker gains knowledge and experience the chance of
success will dramatically increase.
Using Special Purpose Polymers
as Binders
In addition to the selection of
GOLDEN Mediums, Gels and
Molding Pastes, GOLDEN offers
DIY paint makers the GAC Special
Purpose Polymers. These acrylic
binders have special attributes for
specific
applications.
For example, use GAC 900, for
making paints that are appropriate
for achieving a "soft hand" in
garment applications. GAC 900
becomes more permanent when it is
heat set, allowing successful
laundering. Use GAC 800 for
pouring paint to form pools or for
paint applications over chalky
surfaces. It levels well and minimizes the crazes or cracks that may
develop in the film when the acrylic
binder dries. Use GAC 200 in
combination with the other binders
to make a harder paint film that has
greater adhesion to slick surfaces.
More information about the uses of
the GAC's is available on our
website, www.goldenpaints.com, or
contact GOLDEN for a
technical information sheet.
Using Additives
The first stage of modifying a
GAC Special Purpose Polymer
includes using additives to balance
the pH, control foam, and
determine the surface sheen. The
second stage is using more additives
to modify the viscosity (thickness)
and rheology (flow). Additives
affect the stability and working
properties of the acrylic polymer
binder, and hence, the paint. They
have no binding or color qualities.
Balancing the pH
The degree of acidity or
alkalinity of a solution, known as
pH, is measured from 0 to 14. Acid
solutions measure 0 to 7. Alkaline
(smells like ammonia) solutions
measure 7 to 14. Pure distilled
water measures 7. There are
instruments to measure pH, or you
Continued on page 8

water.
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Golden Artist Colors
20th Gala Celebration
Golden Artist Colors, Inc. celebrated its 20th year in
business on September 1st and 2nd right here in
Upstate New York. The event began with a Benefit
Gala for the newly created Sam & Adele Golden
Foundation for the Arts. It was held at the beautiful
Fenimore Cooper (“Last of the Mohican” fame) Art
Museum, overlooking the lake in Cooperstown,
New York.
The next day the event moved to the Golden
Facility, overlooking the beautiful rolling hills of
Columbus, New York. The day long
family and friends celebration at
Golden Artist Colors was filled
with great food and entertainment, plus many surprises.
Golden Artist Colors - Columbus, NY

Schools Sing the Blues
over Heavy Metals
(continued from page 1)

disposal requirements for each
material they work with. Wastes
need to be classified as either
hazardous or non-hazardous at the
time they are generated. According
to an EPA source, this awareness
seems to vary greatly between
schools. It is not uncommon to
find that some hazardous wastes in
Art Departments are routinely
poured down the drain and others
co-mingled with non-hazardous
trash.
Many schools think they don’t
need to worry about the waste
disposal problem because they only
use products certified as “nontoxic” or AP Certified. In fact,
these assurances only apply to
health hazard assessment. They do
not coincide with any potential
waste disposal hazards.
Inorganic and organic-metallic
hybrid pigments derive their color
from the metals they contain. The
amount of metal required in these
pigments varies from a couple
percent, as is the case with copper
in phthalo colors, to almost 90%,
©2000 Golden Artist Colors, Inc.

as is the case with some cadmium
pigments. Some metals are regulated, others are not. Under the
Resource Conservation and
Recovery Act (RCRA), EPA
regulates the amount of soluble
Arsenic, Barium, Cadmium,
Chromium, Lead, Mercury,
Selenium and Silver in solid wastes.
Solubility is determined with an
acid filtration test and attempts to
predict how stable a material will be
in a landfill. In addition, local
wastewater authorities regulate the
total amount of certain metals in
the wastewater stream. These
typically include Arsenic, Barium,
Boron, Cadmium, Chromium,
Copper, Lead, Mercury, Nickel,
Silver and Zinc. As indicated on
our Pigment Identification Chart,
different GOLDEN colors derive
their hue from Barium, Cadmium,
Chromium, Selenium, Copper,
Nickel and Zinc.
If your school has a program
that guards against improper
disposal, Golden Artist Colors'
Safety and Compliance office can
assist your efforts to assure you are
discarding our products safely. If
your school does not have a current

program in place, the best
alternative is not to bring those
colors into the institution in the
first place. Below is the list of
GOLDEN colors and products that
are certified to comply with the
Federal requirements of D 4236 for
safe use. We’ve indicated which of
these products contain no metals of
concern for waste disposal. We’ve
further delineated the list of the
metal-containing products in order
that informed choices may be made
as part of a waste management
program.
Schools may choose any one or
a combination of practices to avoid
problems. These may include
banning certain colors from the
curriculum, waste avoidance,
educating staff and students,
segregating and managing waste,
and testing wastewater prior to
disposal. As always, we will gladly
field any questions that customers
may pose. For more information,
contact your local Environmental
Protection authorities, Sewage
Treatment Plant, and Ben Gavett,
Director of Safety and Compliance,
Golden Artist Colors.
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Schools Sing the Blues over Heavy Metals
Products do not contain metals
of concern for either solid
waste or wastewater*

Anthraquinone Blue
Bone Black
Burnt Sienna
Burnt Umber
Burnt Umber Light
Cadmium Red Medium Hue
Carbon Black
Cobalt Blue
Cobalt Teal
Diarylide Yellow
Dioxazine Purple
Graphite Gray
Hansa Yellow Light
Hansa Yellow Medium
Hansa Yellow Opaque
Light Magenta
Light Ultramarine Blue
Light Violet
Mars Black
Mars Yellow
Medium Magenta
Medium Violet
Naphthol Red Light
Naphthol Red Medium
Neutral Grays
Orange Oxide
Paynes Gray
Permanent Violet Dark
Primary Magenta
Primary Yellow
Pyrrole Orange
Pyrrole Red
Pyrrole Red Light
Quinacridone Burnt Orange
Quinacridone Crimson
Quinacridone Magenta
Quinacridone Red
Quinacridone Red Light
Quinacridone Violet
Raw Sienna
Raw Umber
Red Oxide
Titanium White
Transparent Red Iron Oxide
Transparent Pyrrole Orange
Transparent Yellow Iron Oxide
Ultramarine Blue
Ultramarine Violet
Vat Orange
Violet Oxide
Yellow Ochre
Yellow Oxide
Iridescent Copper
Iridescent Copper Light
Iridescent Gold
Iridescent Gold Deep
Iridescent Pearl
Iridescent Silver
Interference Blue
Interference Gold
Interference Green
Interference Orange
Interference Red
Interference Violet
Micaceous Iron Oxide
Coarse Alumina
Black, Gold & Pearl Mica Flakes

Products that are not hazardous waste (Passed RCRA TCLP
testing), yet contain metals that
may be of concern in wastewater*
Cadmium Yellow Medium Hue
Cerulean Blue, Chromium
Cerulean Blue Deep
Chromium Oxide Green
Cobalt Blue Hue
Cobalt Green
Cobalt Titanate Green
Green Gold
Jenkins Green
Light Green (Blue Shade)
Light Green (Yellow Shade)
Light Turquoise
Nickel Azo Yellow
Permanent Green Light
Phthalo Blue (Green Shade)
Phthalo Blue (Red Shade)
Phthalo Green (Blue Shade)
Phthalo Green (Yellow Shade)
Primary Cyan
Quinacridone Gold
Titanate Yellow
Turquois (Phthalo)
Zinc White
Iridescent Bright Gold
Iridescent Bronze
Iridescent Stainless Steel

Continued

Products that should be
managed as hazardous wastes*

C.P. Cadmium Orange
C.P. Cadmium Red Dark
C.P. Cadmium Red Light
C.P. Cadmium Red Medium
C.P. Cadmium Yellow Dark
C.P. Cadmium Yellow Light
C.P. Cadmium Yellow Medium
C.P. Cadmium Yellow Primrose
Cobalt Turquois

*Information provided based on formula and analytical data from Golden Artist Colors, Inc., brands may vary.
©2000 Golden Artist Colors, Inc. New Berlin, NY
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can rely on sense of smell. The
binder should have a slight
ammonia odor.
We are shooting for a pH range
of 8.0 to 8.8. The acrylic polymer
used to make paint becomes
unstable at a pH below 7.5. The
acrylic binders described in this
article fall within the correct range.
However, adding a dispersion may
lower the pH below the optimum
range. Also, adding thickeners will
typically lower the pH. If your
polymer binder starts looking and
acting like cottage cheese then
chances are your pH is too low.
Try raising the pH to salvage the
batch. Do this with the drop-wise
addition of Ammonium Hydroxide
(NH4OH) while mixing. This is
available at grocery stores as
ammonia. It should be an unscented, non-sudsing variety. If the
mixture does not respond to the pH
correction, allow it to dry out for
disposal.
Controlling Foam
During the manufacturing
process, the surfactants in acrylic
paint formulas generate foam.
Defoamers are usually mineral oils
or silicones that are not compatible
with the waterborne acrylic polymer
formula. Defoamers seek out air
bubbles and pop them to relieve
stress. However, only very small
amounts of defoamer are necessary.
Add defoamer slowly while mixing.
Do not exceed 1% of the total
batch size.
Overuse of defoamers will cause
major problems such as "fish eyes"
and craters, particularly with
thinner paints. GOLDEN offers
two Defoamers; GOLDEN Heavy
Body Defoamer for full-bodied
acrylic paints, and GOLDEN Fluid
Defoamer for thinner acrylic paints.
Besides adding defoamers to
formulas, many products manufactured at GOLDEN are also
processed mechanically to remove
foam and impart a smooth, creamy
feel. Therefore you may have to
accept more foam in homemade
formulations. Viscosity will affect
the amount of foam a mixture
retains. Thinner paints will release
©2000 Golden Artist Colors, Inc.
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foam over time or a bit more
quickly if one gently taps the
bottom of the closed paint
container on a counter top.
Controlling Surface Sheen
Matting agents are common
raw materials used in the manufacturing process of paints. They
reduce the surface sheen (and
tackiness) of the dry film. Matting
agents cause little bumps and ruts
on the paint surface. These aberrations sporadically reflect the light
hitting the paint surface, creating a
matte finish. GOLDEN has two
types of matting agents: Amorphous
and Crystalline. Amorphous is
synthetic. It is produced to yield a
very pure, amorphous, highly
porous silica. It is white and will
have a slight affect on your color.
Crystalline is mined from the earth
and refined. It is more transparent
than amorphous matting agents and
has a greater degree of matting
capability. It is slightly gray and has
only a little affect on your final
paint color. Typically, it is a little
easier to work this matting agent
into your paint formula.
If you are looking for a really
matte paint, try using GOLDEN
Super Loaded Matte Medium with
your dispersion, instead of
powdered matting agents. You can
thicken it up later. This medium
has a high concentration of
crystalline matting agents in an
aqueous state and reduces your
exposure to nasty airborne silicas.
Airborne crystalline silica is a
potential human carcinogen. If you
insist on using dry, powdered
matting agents, please handle
carefully and use a NIOSH
approved respirator suitable for
toxic dusts. Make sure to wipe all
surfaces with a wet cloth to remove
any dusts after mixing.
Mix the matting agents with
water or Universal Dispersant
before thoroughly stirring them into
the binder. Even distribution of the
matting agents is essential. For
larger batches, use the variable speed
drill and paint bit.

Controlling Viscosity and Rheology
Thickness or viscosity is
generally well understood. Rheology usually bears a bit of explanation. Long rheology refers to a
stringy, resinous, quality, like that
of honey. Industrial enamels and
automotive paints often exemplify
these qualities. Short rheology
refers to a smoother, less "ropy"
paint formulation, typical of what
acrylics and oil paints are known to
be.
The final stage of making our
Ultramarine Blue involves
controlling the viscosity (thickness)
and rheology (flow). GOLDEN
Fluid Acrylics have low viscosity
and short rheology, GOLDEN
Matte Fluid Acrylics have low
viscosity and long rheology, and
GOLDEN Heavy Body Acrylics
have high viscosity and short
rheology. GOLDEN Soft Gel and
GOLDEN Clear Tar Gel have
similar viscosities but different
rheologies: Soft Gel has short
rheology. It stays put on a palette
knife. Clear Tar has long rheology.
It just runs off the palette knife.
To create different rheologies,
you can choose the appropriate gel
or medium to combine with your
dispersion, or you can choose one
of GOLDEN's two Liquid
Thickeners. These are pH sensitive
polymers that swell up when the
paint's pH is 8.0 - 9.5 (It is critical
to keep the paint in this range.)
To produce a full-bodied,
buttery color use GOLDEN Liquid
Thickener (Short Rheology). For a
more resinous paint, use the Long
Rheology version. Dilute the
thickener with an equal amount of
water. Add a few drops at a time
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to the binder or binder/dispersion
mixture, and mix about 1 - 2
minutes before adding more drops.
For best results, use a mechanical
mixer for larger batches, such as a
variable speed drill. You will also
need to add household ammonia to
maintain the pH in the acceptable
range. Ideally, this is determined
with a pH meter, and is characterized by a slight ammonia odor. You
will feel the mixture get thicker as
you proceed. (If you are getting
chunks it may be a result of adding
the Thickeners too quickly or
insufficient mixing.) Blend until
the mixture is smooth and of the
desired thickness.
Making Acrylic Stains
To create an acrylic stain, it is
most useful to start with a low
viscosity paint (DIY or factory
made). This is then mixed with
water (preferably distilled) at a ratio
of at least 5-10 parts water to one
part paint. GOLDEN Acrylic Flow
Release may be used to increase the
flow properties of the stain. Flow
Release is a surfactant and works by
reducing the surface tension of the
water in the mixture, thereby
improving wetting of the surface to
which it is applied. Dilute before
use by mixing 1 part Acrylic Flow
Release to 10 parts water. Slowly
add small amounts of this mixture
to your paint and water stain.
Increase levels gradually. Excessive
use of Flow Release will cause water
sensitivity of the paint film and film
tackiness.
Controlling Microbes
with Preservative
All GOLDEN Gels and Special
Purpose Polymers; and GOLDEN
Universal Dispersant are formulated
with enough preservative to protect
most DIY paints we've discussed .
However, If you intend to make
paint that will have a high
percentage of water in the formula,
such as a transparent acrylic stain,
consider adding GOLDEN Liquid
Preservative to inhibit microbial
growth. Stain mixtures are easily
contaminated with tools or from
just being left open. Mold, mildew
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and scum will likely appear when
these stain mixtures are stored for a
while. Add 1 fluid ounce (30 ml)
of preservative to each quart (950
ml) of stain mixture. It is a good
idea to keep the pH over 8.0, as
well.
Controlling Working Time
Acrylics are famous for their
wonderful, quick drying properties.
They can easily be worked over,
making the painting time much
shorter than painting with oils. This
is fine for some artists, but, what if
you want to slow the process down
to work outside on a breezy day?
It's easy to modify your DIY
acrylics to work longer. Two
GOLDEN products, Retarder, an
additive, and Acrylic Glazing
Liquid, a medium, are available for
blending into the paint formula to
increase "open time."
For DIY binder, add a small
amount of GOLDEN Retarder (no
more than 15%) to the binder
before you thicken it with
GOLDEN Liquid Thickeners. You
can also add Retarder to existing
GOLDEN Gels and Mediums,
before doing your final blend with
your DIY pigment dispersion.
Retarder evaporates at a slower rate
than the water present in the acrylic
formula. Be careful of overuse. It
will cause the film to remain tacky
or never completely dry.
GOLDEN Acrylic Glazing
Liquid, unlike Retarder, has
binding properties and is an ideal
choice for making slow-drying
acrylic glazes. The glazes are useful
for controlling multiple glaze
applications over underpaintings to
develop rich, deep, transparent
colors typically achieved by the
"Old Masters". DIY acrylic glazes
can also be used by artists working
in the Decorative Arts for "subtractive" decorative techniques on
interior walls. To create slower
drying paints, modify your mixture
with GOLDEN Acrylic Glazing
Liquid, or small amounts of
Retarder.

Epilogue
We hope you thoroughly enjoy
any paintmaking experience you
choose to embark upon. We'll leave
you with just a couple more pieces
of advice. First, keep fairly detailed
records of your work. This involves
labeling each jar of paint with the
color and a batch number that
cross-references to an account of the
identity, source, and amounts of
raw materials used in the formula.
This will be an important reference
as you work to duplicate or improve
formulas, to address any future
environmental or health questions
that may arise, or simply for the
sake of posterity.
Second, once the paint has been
completed, test it before actual use.
Examine the film closely and look
for large particles, pinholes, cracks
or other defects. Wet a paper towel
and gently wipe the surface to
evaluate the paints' water sensitivity. Compare this to factory-made
paint as an indication of the relative
quality of the grind and pigment to
binder ratio. Apply the paint to a
flexible support, allow it to dry and
bend it over the edge of a table or
dowel to see if it cracks. Unless
you're trying to make a very hard
paint for rigid supports, it
shouldn't. Does the dried paint
film seem to be tackier than
factory-made paint? Brush the
paint onto a piece of HDPE plastic
(like a GOLDEN jar), allow it to
dry and peel it off. Slowly stretch
this "free" paint film. It should
elongate before gradually tearing or
breaking.
If you experience any difficulties, reread this article for clues as to
what might have gone wrong. If
you need help, please feel free to call
our Technical Department.

Continued on page 10...
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Paint Glossar
y
Glossary
Acrylics - resins resulting from
the polymerization of derivatives of
acrylic acids, including esters of
acrylic acid, methacrylic acid,
acrylonitrile, and their copolymers.
Additive - any substance added
in small quantities to another
substance, usually to improve
properties.
Adhesion - state in which two
surfaces are held together by
interfacial forces which may consist
of valence forces or interlocking
action, or both.
Alkali Resistance - the degree
to which a coating resists reaction
with alkaline materials such as soap
or ammonia.
Alkyds - synthetic resins
formed by the condensation of
polyhydric alcohols with polybasic
acids.
Batch - industrial unit or
quantity of production used in one
complete operation.
Binder - nonvolatile portion of
the liquid vehicle of a coating. It
binds or cements the pigment
particles together and the paint film
as a whole to the material to which
it is applied.
Bleeding - the diffusion of
colorants through a coating from a
previously painted substrate due to
the action of the vehicle or solvent
or both.
Brilliance - a subjective term
referring to the cleanness or lack of
a muddy or dirty tone in pigmented
coatings.
Bronzing - a subjective, descriptive, appearance term applied
to the metal-like reflectance which
sometimes appears at the surface of
nonmetallic colored materials.
Caking - settling of pigment
particles of a paint into a compact
mass which is not easily redispersed
by stirring.
Catalyst - substance whose
presence increases the rate of a
chemical reaction.
Clear Liquid Separation (CLR)
- often referred to as syneresis, is the

spontaneous appearance of a
transparent liquid over an opaque
liquid paint during storage.
Coagulation - process whereby
a fluid liquid is changed into a
thickened, curdled or congealed
mass.
Coalescence - the formation of
a film of resinous or polymeric
material when water evaporates
from an emulsion, permitting
contact and fusion of adjacent
polymer particles.
Color Development - the
extent to which the colorant has
achieved its full tinting potential.
Colorant - any substance that
imparts color to another material or
mixture. Colorants may be dyes or
pigments.
Copolymer - a polymer
consisting of molecules containing
large numbers of units of two or
more chemically different types in
irregular sequence.
Defoamer - additive used to
reduce foam in a coating.
Dilatant Flow - a type of flow
characterized by an increase in
viscosity as shear stress is increased.
Dispersant - additive that
increases the stability of a suspension of powders (pigments) in a
liquid medium.
Dispersion - process of
dispersing a dry powder in a liquid
medium in such a way that the
individual particles of the powder
become separated from one another
and are reasonably evenly distributed throughout the entire liquid
medium.
Drawdown - a layer of paint
deposited on a substrate by use of a
drawdown bar to evaluate the
characteristics of the paint.
Dye - colorant which does not
scatter light, but which absorbs
certain wavelengths and transmits
others, generally soluble in
water…
Emulsification - the process of
dispersing one liquid in another
(the liquids being mutually in-

2

soluble or sparingly soluble in each
other).
Film - any supported or
unsupported thin continuous
covering or coating.
Film Integrity - continuity of a
coating free of defects.
Fineness of Grind - a
numerical assessment of the degree
of dispersion or of the presence of
coarse particles in pigmented
coatings as determined by the
protrusion of particles through the
wet film at a given thickness.
Fish Eyes - paint defect which
manifests itself by the crawling of
wet paint into a recognized pattern
resembling small "dimples" or "fish
eyes".
Flocculation - the process of
contact and adhesion whereby the
particles of a dispersion form larger
size clusters.
Flow - movement of a coating
during and after application and
before the film is formed.
Gel - a semisolid material,
somewhat elastic, composed of
matter in a colloidal state that does
not dissolve.
Grind - to reduce pigment
particle size mechanically.
Grinding Slab - a flat piece,
usually of glass or stone, on which
color is ground from a coarse to a
finely divided state, frequently with
the medium that is to blend it as a
paint.
Hydrophilic - substance which
absorbs or exhibits affinity for
water; wettable.
Hydrophobic - substance which
does not absorb or exhibit affinity
for water; non-wettable.
Inorganic - designation of
compounds that generally do not
contain carbon.
Letdown - the process of paint
manufacturing in which the
pigment paste is reduced (letdown)
by the addition of the remaining
ingredients.
Leveling - the measure of the
ability of a wet coating to flow out

2 Excerpted with permission from The Coatings Encyclopedic Dictionary, published by the Federation of Societies for Coatings Technology,
who reserve rights to its use.
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to a smooth dry film after application, without brush marks.
Lightfastness - (1) the relative
degree of change or lack of change
in color of materials exposed to the
same amount and character of light.
(2) - ability to withstand color
change on exposure to light.
Medium - in paints, the
continuous phase in which the
pigment is dispersed; synonymous
with vehicle.
Micelle - Colloidal Particle
composed of many aggregated small
molecules having a layered structure.
Migration - movement of
certain materials in a coating to the
surface.
Mill - a machine or device that
reduces a solid such as a pigment
into minute grains by crushing,
grinding or pressing.
Miscible - liquids that can be
mixed in all proportions (any ratio).
Mixture - a heterogeneous
association of materials that cannot
be represented by a chemical
formula and that does not undergo
chemical change as a result of
interaction among the mixed
materials.
Muller - an instrument
usually of glass used for dispersing
pigments.
Open Time - length of time a
coating remains wet enough to
effectively work the brush.
Organic - designation of any
chemical compound containing
carbon.
Paint - any pigmented liquid
designed for application to a
substrate as a thin layer which is
converted to a solid film after
application...
Permanence - resistance to any
object or material to change with
age or exposure to deleterious
conditions.
pH - the negative logarithm of
the hydrogen ion concentration; the
measure of the acidity or alkalinity
of an aqueous solution.
Pigment - finely ground,
natural or synthetic, inorganic or
organic, insoluble dispersed
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particles which, when dispersed in a
liquid vehicle to make paint, may
provide, in addition to color, many
of the essential properties of paint
including opacity, hardness,
durability and corrosion resistance.
Pigment to Binder Ratio ratio of total pigment to binder
solids in paint.
Pinholes - film defect
characterized by small pore-like
flaws in a coating which extend
entirely through the applied film
and have the general appearance of
pin pricks.
Polymer - substance, the
molecules of which consist of one
or more structural units repeated
any number of times.
Polymerization - chemical
reaction in which two or more small
molecules (monomer) combine to
form large molecules that contain
repeating structural units.
Repeatability - qualitatively,
the closeness of agreement between
successive results obtained with the
same method of identical test
material, under the same conditions.
Reproducibility - qualitatively,
the closeness of agreement between
individual results obtained with the
same method on identical test
material but under different
conditions.
Resin - general term applied to
a wide variety of more or less
transparent and fusible products,
which may be natural or synthetic.
Retarder - generally, a
component added to a composition
to slow down a chemical or physical
change.
Rheology - science of the
deformation and flow of matter.
Rheology Modifier - an
additive used generally for changing
the viscosity or flow of paints.
Setting Up - conversion of
liquid paint during storage to a gellike or pseudosolid condition. The
process is usually reversible by
agitation and thinning.
Shear - an action or stress,
resulting from applied forces, which
causes two contiguous parts of a

body to slide, relative to each other,
in a direct parallel to their plane of
contact.
Silicate - any member of the
very widely occurring compounds
characterized by the presence of the
elements, silicon, oxygen and one or
more metals with or without
hydrogen.
Solution - a homogeneous
mixture of two or more elements or
compounds.
Supersaturation - an unstable
system which has a greater concentration of material in solution than
would exist at equilibrium.
Surface Tension - property
arising from molecular forces of the
surface film of all liquids which
tend to alter the contained volume
of liquid into a form of minimum
superficial area.
Surfactant - (Surface Active
Agents) additives which reduce
surface tension and may form
micelles and thereby improve
wetting and help disperse pigments.
Thickener - any material used
to thicken a liquid (increase
viscosity).
Thixotropic - adjective which
describes full-bodied material which
undergoes a reduction in viscosity
when shaken, stirred or otherwise
mechanically disturbed and which
readily recovers the original fullbodied condition on standing.
Three-Roll Mill - type of mill
used for the fine grinding of
pigment compositions.
Tinting Strength - measure of
the effectiveness with which a
quantity of colorant alters the color
of a material.
Vehicle - the liquid portion of
paint, in which the pigment is
dispersed, it is composed of binder
and thinner.
Viscometer - an instrument
used to measure flow properties.
Viscosity - the property of a
fluid whereby it tends to resist
relative motion within itself.
Viscous - having relatively great
viscosity.
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PANSPECTRA™ Colors are the result of innovative new technology for
creating pigments that change color when viewed at different angles. These
unique pigments yield bright, metallic finishes that exhibit incredible color
shift, covering nearly the entire spectrum of visible light. These pigments are
completely different from traditional organic or inorganic pigments.
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