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One of the most beautiful and most poi-
sonous colors in history was Scheele’s green, 
also known as Schloss green, which was used 
from 1775 to 1895.5,6 It was a cupric hydro-
gen arsenite (CuHAsO3). Napoleon Bonaparte 
was thought to have been poisoned by the 
beautiful Scheele green wallpaper in his lux-
urious bathhouse when he was in exile on a 
remote island in the Atlantic Ocean. When 
exposed to long-term humidity, the pigment 
develops mold, which results in the release 
of arsenic gas. In fact, high levels of arsenic 
were found in Napoleon’s hair long after his 
death. Needless to say, this pigment is now 
banned everywhere.

Another poisonous green, Paris green, 
was composed of copper and arsenic pig-
ments. It is thought to have contributed to 
Cezanne’s diabetes and Monet’s blindness.2 
Interestingly enough, it was also an effective 
rodenticide and insecticide. This pigment 
combination was banned forever in 1960.7

Radium green was one of the first glow-in-
the-dark paints made from radium (Ra-226), 
zinc sulfide, and a glue binder.8 Madame 
Curie discovered radium in 1898, and it was 
initially used as a cure for cancer and ulti-
mately as a health tonic. Radium salts were 
used for all kinds of personal care items and 
as an elixir for fatigue.9 By 1908, radium 
green was used to illuminate dials on mili-
tary compasses and watches to aid in night 
excursions. Civilian and military luminous 
alarm clocks and wristwatches were made 
with Ra-226 well into the 1960s until it was 
replaced by tritium in the 1970s.   

 Radium had great glow properties but 
was also a million times more radioactive 
than uranium, with a half-life of 1,600 years. 
A slow poison, radium’s devastating effects 
remained unknown—or perhaps more 
correctly stated, unacknowledged—for a long 
time. This in spite of the fact that the women 
artists painting wristwatches and compasses 
began to lose facial bone and ultimately died 
from exposure as early as the 1920s.10 

In 1968, radium green was phased out 
and eliminated from use–not because of 
any threat posed to the watch wearers, but 
because of the grave health consequences 
suffered by the artists along with some 
help from the courts. Kate Moore, author 
of Radium Girls, says that almost every-
thing we know about radiation poisoning 
is attributed to the studies conducted on 
the New Jersey “Radium Girls” after they 
stopped painting watches.11 Since the mid-
1990s, non-toxic, non-radioactive strontium 

aluminate-based photoluminescent pig-
ment replaced Ra-226 in luminous dials.

While green pigments were considered 
the worst health hazards, yellow pigments 
were a notoriously close second. Orpiment, 
or king’s yellow, has been found on ancient 
Egyptian papyrus scrolls.12 Since this pig-
ment is arsenic sulfide, the fumes were not 
only poisonous, but most likely, quite smelly.

After the war effort ended, uranium was 
once again available, so depleted ura-
nium was used in Fiestaware production 
between 1959 and 1969. Many other deep 
orange/red ceramic glazes of that period 
also contained uranium, which was often 
used to enhance other colors. As a result, 
2 million pieces of dinnerware produced 
between 1959 and 1969 are considered 
radioactive.14 This particular formulation 
was discontinued in 1969 and supplanted 
by alternative pigment technologies until 
1973 when manufacturing of the original 
Fiestaware line and its infamous red glaze 
ended for good.14

This discussion cannot end without a 
mention of lead pigment in paint. In the 
4th century B.C., lead metal was soaked in 
vinegar in sealed vats.12 The resulting lead 
carbonate flake and powder was scraped 
off and used in the famous paint color 
known as “lead white.” This paint had 
creamy, luminous tones second to none—
even to this day. 

In the 17th century, the process was 
“improved” whereby cow and horse 
manure were layered on lead and soaked 
with vinegar. After three months in a 
sealed room, flakes of pure white lead were 
obtained to make the widely coveted lead 
white color.2 Artists say that the modern 
pigments of zinc and titanium provide a 
poor alternative because the depth of hid-
ing and creamy tones are missing.

Van Gogh used thick layers of paint with 
high lead content, particularly lead white 
and chrome yellow (lead chromate). His 
descent into madness was later believed 
to be a result of lead exposure. At the very 
least, many artists developed “painter’s 
colic,” which was actually lead poisoning. 
These paints containing lead were func-
tionally banned in the 1970s because most 
manufacturers stopped production. Artists 
can still get small amounts of real lead 
white through a few specialty paint ven-
dors thanks to the Labeling of Hazardous 
Materials Act of 1988. The paints are sold in 
small quantities with safety data sheets and 
detailed labeling.

House paints containing lead were banned 
in the United States in 1978. While lead 
paint is still used in some low-risk industrial 
applications, there are calls for an all-out ban 
on lead paint. This may yet happen as paint 
technology advances to provide the color 
and hiding that many artists covet and is—at 
this time—only found in lead white.12

While green pigments 
were considered the 
worst health hazards, 
yellow pigments were a 
notoriously close second.

It was not only the “before-our-time”  
yellows that posed health and safety 
hazards. Around 1939, American school 
busses were directed to be painted a special 
bright yellow called National School Bus 
Chrome to make these vehicles uniform 
and very visible, and to enhance safety. 
Unfortunately, a heavy loading of hex- 
avalent chrome made the paint very toxic 
to manufacturing plant workers.13 The 
paint has since been reformulated, keeping 
the glossy attention-grabbing yellow color, 
while becoming safer for workers.

Indian yellow was a result of feeding 
cows in rural India only water and mango 
leaves and harvesting the urine to make 
a luminously rich yellow color. A favorite 
of Van Gogh’s, this full-bodied paint was 
a much-loved earthy mustard color that 
could easily be thinned down to neon 
yellow. But there were two problems. First, 
the process was ultimately banned because 
it was considered very cruel to the cows. 
Second, while initially beautiful, the paint 
tended to fade over time. 

Red pigments generated gorgeous colors 
but were also often fraught with health 
hazards. The vibrant (and many say unre-
producible) vermillion red was made with 
mercury. Dating to ancient times, vermil-
lion red has been considered the only “true 
red” at all viscosity levels.

The original Fiesta dinnerware was all 
the rage until 1969. Available in several 
colors, Fiesta red was a favorite–and is 
still sought by collectors today. Between 
1936 and 1943, this color was manufac-
tured by adding as much as 14% ura-
nium oxide to the 0.2 mm thick glaze. 
Researchers estimate that each plate 
contained 4.5 grams of uranium.14
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Not Available to the General Public
Sometimes paints are obsolete because only 
certain people or companies can use them. 
One example is “Mystic,” the very first col-
or-shifting paint used on a production car. 
Exactly 2,000 1996 Ford Cobra Mustangs 
were painted with Mystic, which was 
patented by BASF. Although not illegal, use 
of the paint was tightly controlled. Using 
the same dye that the federal government 
uses to print money, the body color shifted 
between green, purple, gold, brown, and 
shades in between. 

To use the paint, a Ford representative 
had to be present during painting, the paint 
shop had to be licensed, and all residue and 
extra paint had to be removed from the 
premises.15 This formulation is no longer 
manufactured; it has since been replaced 
with “Mystichrome,” which does not use 
federal reserve dye. Mystichrome was used 
to paint the 2004 Ford Mustang SVT Cobra.16

Vantablack®, a black pigment coating 
developed in 2014, can absorb 99.965% of 
visible light from ultraviolet to beyond the 
terahertz spectral range. It is an array of 
nanotubes made of vertically aligned pure 
carbon regularly spaced on a surface. The 
light enters the space between nanotube 
forest and repeatedly reflects off the 
nanotubes until it is absorbed. Hence, the 
name is an acronym of Vertically Aligned 
Nano Tube Array Black. It is being used for 
deep space imaging, auto sensing, optical 
systems, military camouflage, and art. The 
material is extremely fragile and must not 
be touched or marred.17

When it comes to art applications, 
Vantablack is only available to sculptor 
Anish Kapoor, who holds the exclusive 
license to use this coating for art. A rival 
artist retaliated by creating several other 
colors that are available for everyone in 
the world except Anish Kapoor. Another 
company created a somewhat-similar color 
called Singularity Black, which is available 
to everyone. But for now, Kapoor is the 
only artist allowed to take advantage of the 
unique, highly absorbent Vantablack.6

Substrate Influences
Coatings systems can also become obsolete 
because of advances in the underlying 
metal substrates. Zincrometal® was the first 
large scale production prepainted material 
for the automotive industry from 1970 to 
1990. Millions of pounds of cold rolled steel 
(CRS) were coil coated on one side with a 

Dacromet® primer and a Zincromet® topcoat. 
The primer was an inorganic chromium 
oxide/zinc oxide matrix containing zinc  
particles and applied at a 0.1 mil thickness. 
The topcoat was an organic epoxy binder 
heavily loaded with zinc dust applied at  
0.4 mils. When applied to the unexposed 
side of exterior body panels, this formable, 
weldable, paintable, bondable coating 
provided an additional measure of chemical 
and barrier corrosion protection without 
disturbing the aesthetics of the exposed side.

The advent of nitrogen finishing on 
corrosion resistant galvanized steel allowed 
for acceptable exposed automotive surface 
appearance with minimized spangle and 
improved distinctness of image (DOI). 
Galvanized steel allowed for better corro-
sion resistance and downgauging, which 
essentially ended the need for Zincrometal® 
as CRS was phased out.

Electrogalvanized steel became popu-
lar for exposed automotive body panels 
in the 1990s.  However, in Japan, high 
electricity costs led to the manufacture of 
an electrogalvanized alloy known as zinc-
nickel. Unfortunately, this coating was very 
brittle and cracked when formed into body 
panels. To improve corrosion resistance, 
FirstCoat® was coil coated onto the unex-
posed side of the substrate. This two-coat 
system was comprised of a thin chrome 
coating (measured in coating weight) and 
a clear, thin epoxy topcoat. This addition 
greatly improved the corrosion resistance 
without any adverse effects on stamping, 
forming, welding, DOI, or appearance. 
Once the Japanese-transplant automotive 
companies in the United States switched to 
nitrogen-finished, hot-dipped galvanized 
or phosphated galvanneal, this coating also 
became obsolete. 

Final Thoughts
The examples provided here are just some 
of the more interesting ones. They show 
that the world of paint and coatings is ever 
changing, governed by a desire to replicate 
beauty, tempered by ethics, health, and 
safety, along with availability, sourcing 
options, and geopolitical forces. Today, the 
industry is moving toward making coatings 
BPA-free and figuring out the challenge 
of what to do with and about PFAS. As 
technology advances, obsolescence is 
inevitable. Hopefully, that same technology 
will provide robust alternatives to serve all 
coatings constituencies. 

Cynthia A. Gosselin, Ph.D., is director at The 
ChemQuest Group, ChemQuest Technology  
Institute, and ChemQuest Powder Coating 
Research. Email: cgosselin@chemquest.com.
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