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THE PAINT SECTION

What is paini?

A mixture of opague or semj-
ments, or finely divided metal
“bronze powdcers™) with fiquids,
to surfaces by means of a brus
machine or by “dipping,”
ing ("drying") to form an
decorative coating thereon.

opaque substances (pig-
5, Cominonly known as
suitable for application
h or a spray painting
“roller-coating” and solidfy-
adherent protective and/or

What is the purpose of paint?

~—To_ protect or to decorate  surfaces,

or o improve
themical resistance and for many other

purposes,
What additional services does paint render?

It is a sanitary agency and a preventive of decay and
torrosion, In white or light tints, it reflects and diffuses
fight, thus reducing the cost of interior illumination and

climinating eye strain. As uaffic paint it reduces
accidents.

What is Heuse Paint?

Paint designed 1o protect and b
materials used in th
of dwellings,

cautify the surfaces of
e construction of buildiugs—espccmlly

What {s the bes! Heuse Paint?

That which best and longest protects and beautifies
the surfaces to which it is applied.

What materisls ars used in making Rouse Paints?

Pigments,

drying and semi-drying oils,
ners" and sol

Ivents, driers {“japans”) and

How may sueh pigments be classified?

volatile “thin.
varnishes.

As  white “bases,” inert or “extender” pigments,
natural earth colors, chemical colors or dyes, lake colors,
etc,

10

et ove the walte selers?

White lead: the basic
several varicties), b?-s“ﬁ
fead, zine oxide ("Ame
Process”), leaded zines (.
of lead sulphate, (5% 1
there are’ four l‘gggfgi)i_ iy
3 3 -2 definite

aéx@cmony oxide or coated |

What is Basle Carconate Wi

A compound of lead,
compasition ol basic card
sidlered 16 be 2PBO03-Fb
of gresent kunowledge :
miodern  Scientific insirum
to Be 3 mixtiure of the fi

(1) 4PBOO,- 2Phy(
(2} 2PbCOs Pb(O
(3) PhCO;

The proceis of manul
hence tf%?ar?\a e “Oid Dur
The American protedu
Lead i melted 2nd cas
“buckles.” The buckles,
dimmeter, are placed in |
one pint of diluie 3% 5
sre placed in rooms kel
to 1000 pots. each. The
and layers ol tanbark 'y
rooms, technically called
ing g period of about 1!
id generated by fermes
‘the acid, vapors, cor
a basic carbopate white le
This, after 1t is crush
water, and dried, forma
is. wold in the dry state tc
of ground in linseed oil
purposes.
What I8 “Garter™ Procass |
In this process melted
by 4 jer of ‘air or supe
jead is charged imto la




wooden cylinders, and subjected during 10 to 12 days
¢ the sction of awr and purified carbon dioxide gas from
burning coal. The white lead produced by this process
is finer in particle, and somewhat whiter and more uni-
form than Dutch Process white lead.

What Is Electralytic White Lead?

Lead plates—Anodes—suspended in a solution of
Sodium Acetate containing a trace of Sodium Carbonate,
and_ iron plaics——cathodes—suspended in a solution of
Sodium Carbonate, 3ad. the two solutions separated
by.a fabric -diaphragm, form an electrolytic cell.. On
application of the eleciric current the lead dissolves
as fead acetate at the anode and is precipitated imme-
diately in the anolyle as basic lead carbonate. It is then
carried. in suspension by the flow of anolyte through
the cell to a “settler.” The clear anolyte returns to the
cell. The scttled white lead is fikiered, washed and dried.
The carbonate ions that are removed from the catholyte,
by migration thieugh the diaphragm, to precipitate the
white lead, are replaced by carbonation of the catholyte
external to the cell.

The product is a very pure, brilliantly white and
finely divided pigment.

What Is Eusten While Lead?

Euston White Lead is made by 2 unique chemical
process. Basic lead acetate solution is first prepared by
dissolving lead oxide, formed on the surface of highly
purificd, feathered lead through the action of air, in
normal lead acctate solution,

This basic solution is clarified and treated with €O,
whereby the basic portion is precipitated as white lead,
The white lead is separated from the normal lead ateiate
solution vemaining and washed, dried, pulverized and
packed dry or ground in oil.

. The strict control possible is responsible for the excep-
;:onsl purity and clean white color of Euston White
ead.

What are the characteristics of Basic Carbenste White Lead?
. It isw redvvive ‘White pigment which disperses readily
in linsead oil and other “drying oils” and stimulates their
drying. Ei'wmks casily under the brush to form an
opague white film having excellent durability and water

12

esigtance, Being 4, reaciy
white load reacis- with the v
in-the Bim to. Jorm iéad
stabilizey the film snd ines
she  lead. soaps are. fcxible
mesh Tike Bbers in cloth,
Finis. containing white lead

\What is Thompsen-Stewart Pr_e
This is a precipitated I
very fing particle size prod
A mixtere of finely div
tead, formed by agitating
harged into 2
form a siurry, A small pefc
after which the batch s
ated, and basic carbonaic
The white lead produc
Protess &5 the most basic
in  commaercial ~productio
fiexible ‘and can produce
ate white leads within th
4PBC0s 2 jahpigd 8
The outitanding charac
this process arc eptren
E?ﬁﬁig ;i:wer, and desirat

Whot i Puls Grovnd White
Essic carbonate white |
ertgle in tanks, and the
residue i3 -called “pulp
dried by heat. Later the p
for oil was wuiilized to dis
pulp. The moist pigment
type miier, and the dip
inter process is more €L
and resulis in 2 more unile

What I Basle Silicate Whit

Basic Silicate White
developinent of the Nati
volvés 2 ncw Digment con

By means of a dry p
jead sulfate is seacted wi
pigmens comprising a su!
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and monobasic lead sulfate firmly bonded
The resulting pigment has a reactive surface with the
same abilify to formn lead soaps as basic carbonate white
lead. The bulking value of basic siicate white lead 45%
offefs a distinct ‘advantage compared with other. reactive
pigmnents: Assolid gallon of basic silicate white Irad 45X
weighs 33.3 Ib. compared with basic corbonate white
lead’s 36.0 Ib. per gallon.

to a silica core,

What is Red Lead and Orange WMineral?

An orange-red pigment composed principally of PbyQy.
It is made by heating litharge a5 metallic lead in 2
special furnace at 900:950° F

Urange mineral is a special grade of red lead produced
by ealeining basic carbonate white lead.

The usual grades of red lead used in paint are classified
as B5%, 989,874, and 989 red lead; the remainder
is wizinly PHO) (Lead {xide).

Red Lead produces an excellent rus inhibitive. metal

protective coating, widely used for painting iron and
steel.

What is “Sublimed” or Basic Sviphate White Lead?

This product is so named because it is obtained by a
sublimation process or ‘fume’ process from lead sulphide
{galenite or ‘galena’) ores by a process analogous to that
used 1o produce American zine oxide and  lcaded zincs.
The product is obtained directly as a very finc, inpalpable
white powder, without grinding. Chemically. it is differ-
ent from ordinary white fead, being apparently a basic
sulphaic of lead and . . . has approximately the follow-
ing constitution:

Lead sulphate ......... ... . .. e TT%
Lead oxide ........... e, 159
Zinc oxide ........... ... .. ceiia.. B%

It exceeds in the fincness of the particles the basic
carbonate grades of white lead, and is at least equal to
them in whiteness, body, covering power and wearing
qualities. It differs from basic carbonate white leads in

eing less poisonous, and resists the blackening action of
the sulphur compounds of sewcr gas and of furl gas to a
much greater degree.

The lead sulphate and lead oxide are chemically com-
bined in sublimed white lead, forming the true basic
sulphate (approximately Pby S2 On). This chemical

i4

combination of the sulph
compound cxplams the ki
igment possesses. Iis phy:
ént frof the normal Tead |
value, because iU 18 Crys]
The zinc oxide present i
small amount of znc s

used in its manufacture.
used in its ma

Wiat are the characteristie:

Like all pigments pro
sublinied lead pessesses 1
far suparior o that of pi
account of the extreme
not settle out of liguid 1
it resists the discoloring |
ather harmiul gases 1n ¥
auy sihier lead pignioat.

¥t redets Yesso strongly
she “drying oils.” Whey
more {reely than c:)npde
manifacturers to introd:
counteract the tendency

What is Sublimed Blue Le
A sublimation produc
jead, the process of mal
what different composi
analysis follows:

Lead sulphate . ..
Lead oxide .....
#Carbon . ......
Zinc oxide .....
Lead sulphite ...
#The carbon comes frov

What ave the cheraclarist
Bring a “fume” prox
high {more than twice
is as high =5 that of ot
in suspeasion and bru
than most Jead pigme
linseed oil and is no
Official tests place it
inhibitors.”
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What is Zine Oxige?

Zinc oxide (Zo0O} is a compound of zine apd oxygen

available in commercial form as an extremely fine whige

powder. One of the principal uses of zine oxide iz ag a

pigment in protective coatings. Pigment zinc oxide i3

manufactured by burning t

he vapors of metallic zinc in

a suitable combustion chamber, cooling the resultant

white fume in 3 system o

fabric bags which cotlecs th

{ flues and filtering through
ie zinc oxide and permit the

combustion gases to €tape to the atmosphere. The
metallic zipc Vapors are provided by two well-known

processes, In the Frenc

rench Process, metallic zine vapors

ire obtained by distilling
-u the American Process, a
md fuel, usually anthracite
suitable - furnace iy which
burned direetly to zinc ox

processes has enabled manufact

the zinc in suitable retorts.’

mixture of calcined zinc ore
coal or coke, is.burned in a
the zinc js volatilized and
ide. The flexibility of thess

variety ‘of grades of zinc ozide to me

of the paing tndustry, (N, J.

What are the characleristies o
In. particle size, it iy one

ranging from 0.1 ¢o 0.5 microns in diameter.
shape of zipe oxide as viewed under a h

microscope varies over a wide range fro

nodular shapes. 40 acicular

oxide is one . of the whitest pigments

Zn. Co.).

f Zine Gwe?

of the finest of aly pigments,
The particle
igh-powered

m round or
or needle-like shapes, Zinc

- It is opague to

ultra-violet Jighy and whep ncorporated in g paing,
Protects the film from the destructive action of the ultra-
violet rays in sunlight, While zinc oxide contribuies o

the hiding power of paint, other propertiesg
‘mportance. it is not discoloted by the sulp

are of more
hur gases in

ihe atmosphere ang is, therefore, considered as a3 fume-

proof pigment. It ig alse non-poisonous,

Zinc oxide js

used as a preventive for mildewing, yellowing and alse
contributes to ihe hardness of paing films. Zinc oxide s
2 very valuable pigment in controlling the checking,

chalking and dirt retention

of exterior paint films, and

S used in moderate amounts |

coatings: in metal protectiv

. in enamels, for minimum yellowing . .

flats, for greager scrub resisia

16

e paints, for rusg inhibition

ace. (N. J. Zn. Co.)

Yhat are fesded Zine Guide

Leaded zinc oxides ar
zine ore and lead sulﬁphyd
Process. When the u-mﬁ1
together in this manner,
agga co-fumed leaded 2
present as- basic Jead sul)
white lead. Leaded zing |
basic sulphate white lead,
a 35% leaded zinc oxic
produced by blending 2inc
both of which have beas
zinc owide iy primarily usi
paints.

What are the characterisies

They are widely uzed i
noy only provide a conver
zinc onide and white leac
ance and weathering prog

Their hiding -power ar
exterior house painty a
similar mixtures of white

What s Zine Sulfide?

The chemical formula
most readily prqduced b
through 2 soiuuoz_a of =z
sulfate solution with a :
washing and calcining th
constituent of lithopone,
hiding power.

What are the cheracteristic

This piginent finds spe
hiding power and dense
also imparts resistance tc
retention and resistance i

What is “Lithepene”?
Normal lithopone, a w
about 28% zinc sulfide
duced by precipitation |
and zinc sulfate. The j
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strongly calcined to develop optimum pigment properties,

A modification of this pigment is “titanated” lithopone
~—a blend of about 159 "Fit Jo and 85% normal lithe
pone.

What are the characteristics of Lithepone?

Lithopone, first made in this country around the tum
of the century, is used in large tonnages by the paint
industry—not only for its good hiding power but also for
the special -properties it adds to finishes,

In wall coatings based on latex, resin-emulsions or
casein, lithopone is widely used brcause it imparts can
stability, more freedom from lap marks and color float-
ing, and greater resistance to washing., In oleoresinous
primer-sealers and flatg, that pigment gives added density,
ehiamiel holdout and scrub resistance,

It is the principal pigment in many metal primer
surfacers for automobiles and the tike, in which good
sanding properties are essential, fts firm -bonding wiik
vehicles likewise adds to the wear resistance of traffic
paihts and porch-and-deck enamels. In the latier, lithe-
pone also provides excellemt tint retention and marked

resistance to color fioating, Lithopone is still used in
large tonnages.

What arg the Titanium Pigments?

Primarily titanium dioxide (TiO2). The pure oxide i
ebtained chiefly from ilmrnite, a mineral containing ap-
proximately 47 per cent iron and 53 per cent titanium
dioxide. While deposits are found in various paris of the
United States and in Canada, the chicf commercial
sources of supply are Travancore Beach, India, and
Norway, Domestically, there are large deposits in New
York'smte and in Florida. By chemical treatment the
iron 1s. removed and the pure dioxide precipitated. This
pure oxide is marketed under various trade names.
Reduced” grades {usually designated as “C") contain-

ing calcium sulphate, are also consumed in large quan-
titics. ’

The pure or unreduced Titanium Dioxide is manufac-
tured in two crystal types—Anatase and Rutile. The
Anatase pigment is lower in specific gravity, somewhat
bluer in color, and less chalk resistant than Rutile. The

i8

Rutile types range from moc
pending on the treatments ant
in their manufacture, They b
bluish than Anatase, higher 1;
opacity and tinciorial streagt
more suitable for exterior finis
of chalk resistance and tint ret

wWihat are (he characteristies %’:’f

Extreme fineness of partick
—4.25), brilliant whiteness
and- atkali resistance, inerine
jmcquer fogredicns. They ar
industrial -finishes, lithogray
cellulose lacquers, enamels,

What is am “inerl” or "&ain!.@
Properly speaking any P
chemically with any 05" the
“gonoreactve pipment” In
carbon Biack, tamp black, g
“chromie green’ ), €iC., are i
“inert,” bowever, i3 usuallg
eolorless watural “rxicnders
1o paints for various techy
provide the solid hase on wh
in the chemical lake color
active pigments in the pal
percentages . of magnesium s
may be added 1o white ke
excessive spreading rate (th
the paint film) or to give it
magnesium silicate or silic
bages). It will be noted tha
the inert pigments are ¢
themselves. . .
Note: The inert pigmes
tensively to adulterate the

wWhat Inert Plgments are in §

Barium sulphate {“baryt
white”) silica ‘(Slies‘(., dxa‘t;
silicate (asbestine, “nytal
tated alumina, kaolin, ah
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phate (gypsum, terra alba, “burnt gypsum' or “anhy-
drite,”) calcium carbonate (ground limestone ), * Paris
white, whiting, etc, In the calcium carbonate Eroup a
“eoated” precipitated type fas recently been introduced

which increases lustre and flow and eliminates brush

marks at high pigment concentration in paints  and
enamels, In additiop it reduces absorption by porous
surfaces,

What Is Barium Sulphats er ﬂa{'ym?

Chemically, one atem of barium_combined with one
molecule of sulplvuvic 46id (BaS0,) in which the barium
réplaces the two atoms of hydrogen in the acid {H280;).
It is a widely distributed mineral. The principal American
sources’ are Missouri; Arhawnsas, Tennessee, North Caro-
lina and Virginia, Preparation. consists essentially in
grstmg, semoving impurities i an acid bath, thorough
washimg and bolting or sedimentation. Blane fize is
produced by precipitation from solution of 2 soluble
barium salt by means of a soluble sulphate. The process

- similar to that for Lthepone: o the preparation of
ofut ol the wore perinasent lakes barium sulphiate is
precipitated simultancously with the “striking” of the
C(ﬂﬂ;f:. ?&Q R of “houa. nn - Mermimer™ 15 hiis ‘more

ifitiffiate, {orming what is known as a “lake color.” The
best chemical “chrome greens” are thus produced.

What are the characteristics ef Barium Suiphata?

Extreme chemical stability. As a pigment it is, in the
full sense of the term, inert. Being practically colorless in
oil it has no modifying effect on the color of other pig-
menis. It is therefore an excellent means for diluting
highly colored pigments without miodifying their touc; for

¥&ﬁ=mg chiemicaily active pigments and thus prolonging
the life of the paint &lm; for modifying the spreading
rate of the fnely divided pigments, thereby increasing
film thickness, Used in moderate percentages with white
lead or zinc oxide it is held by many authorities to
increase durability. The heavy weight of these pigments
has a tendency to cause hard settling upon storage.

What I3 Siliea ov SHax?

It is an oxide of the metalloid, Silicon, containing one

20

atom of the latter and two at
ane of the mest abundant

Yepust,”! exigting in many fo
crysialy”’ amethyst; quariz oF
familiar. Tt alsc occurs in ext
ceous  carth’—"hicselguhs”

skeleions of microscopic alge
beds. The solid forms are’ ¢
sudden guenching, grinding
floating." Diztomaceous ear
particle size.

What s “Diealite” lnert Exiend

Diatoms, microseopic aqu
skeleton. . the form of snh?
crumbles, is the source for

What are its uses in Paint?
This praduct is used exte:
a3 extender pigments.  Being
butking value 13 high and
agents,. Lhoy extend the |
ments and increase the stren
fitn. 1t tends to reduce or
dering the film porous, thit
Brushing and leveling is also

What iz [Magnesiem Silicate?

& complex combination o
magnesium and  water. T
5Hu(), but varies in nature
true tale or “'soapstone.” g
the varietics usually found
shade inte one amother, |
physical properties which
graphical source.

What are the characigrisiies

“Inertncss,” fineness, un
(under 3}, and a phys;c'a
keep it in suspension. ¥t i
make 3 “smoother” paing
than other ineris, The a
“ashestine”} are generally

2



film materially, Magnesium silicates are believed to be 1. Helps to disperse haed to g
of special valuc in fire-retardant roof paints. 2. Ymparts ease of brushing
. . ties -~ gives paint & “slip.”
What is “Alumina"? 3. Shows unusual suspensing |
Aluminum Oxide (Al2O3). Its most familiar forms are 1. Spreds up factory producti
corundum, emcry, ruby, sapphire. Aluminum sulphate 5. Produce smooth looking fils
(“alum™)  under certain circumstances, precipitates or sandiness.
aluminum  trihydrate (aluminum hydroxide, “hydrated 6. . Provide an excellent means
alumina’), which is used as 2 mordant in dycing and as freedom from ropiness.
a base in the manufacture of chemical colors and Jakes 7. Ceriain Aluminum Silicate
The silicates of aluminum—china clay, kaolin, feldspar, ASP . 1100) show remark
etc.—-are commonly, though incorrectly, called “Alut Processed  aluminum  silic
mina," and therelore are included here under that color.
heading. They are complex hydrated silicates. One of 8. Chemical inertness and
these- is china clay, which is decomposed feldspar, For 4.4 - 55 and free of lime
use it is washed and “foated.” effect Hmesensitive  color
Anocther - type, Pyrophyllite (A1203-48i02- H4O) s body due to chemical react
alsu a well-known “incrt." 9. Excellent durability.
i ASP 1100 is coated with st
What are the characteristics of Aluminum Silicate? grades are not coated.
"Inertness” and_practical absence of color—though in what is Calcium Swiphate?
this the clays are inferior to magnesium silicate and cal- The hydrated sulphate of the
cium carbonate—impalpable fineness in the ‘case of kaolin 2Ha0). Familiar as “gypsum,”’
and appreciable “tooth™ in the case of {cldspar; micro- af Paris (the latter dehydrated
tubular af SLrypto-acienlar form in the ease of pyrophyl- “with water it rehydrates and
fite. Utherwise the pigment is comparable in its properties enon is familiar in Portiand
2 to magnesium silicate. hydrated, however, it loses this
. Being one of the cheapest of the “inerts” it is specified fnert pigment it is carefully gro
in station paints, freight car paints, cte. by some large comsequent dehiydration, and ho
consumers. “Dead burnt” calcium sulg
which all the water has been
What is Aluminum Silicate Pigment? IASP) preferred extender pigment for

i i ; Dioxide and is uscd in large ton
An inert extender pigment which results from process.

ing domestic chifia clay so as to remove grit, mica, sand, What ave the characterisfizs of ©
hard particles, water soluble salts and other impurities i softness
found naturally in clay. Aluminum Silicate  Pigments Inertness, I e i
un ) . cat s ation. lts solubility in
differ from ordinary clays in that the speciatized process. {nampul‘d calue in some formul
ing ulso permits specific particle sive fractionation, espes impairs s va ;;.!- mm other “in
cially in the fine particle range of Y2 micron average and R u cumpﬁl‘{i (P Jvania R
3% mirrons maximum. This processing further assures a Dudiey, of the Pennsylvaniz
controlled moisture content of 1% maximum in contrast erence.
with china clays which arc known to vary widely. The What is Calcium Carbenate?
{\lunnnym Silicate Pigment is a flat hexagonal plate and One atom of calcium combi
18 used in paints for the fallowing reasons: the carbonic acid radical {Ca
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as limestone, marble, Mexican onyx, crystalline calcite, |

satin spar, stalactite, Paris white, chalk, etc, The most
familiar commcrcial form is “whiting,” the ‘best of which
is known as “Paris white,” “clifisione Paris white” and
“bolted whiting.” It is formed through long ages, simi-
larly to diatomacedus earth, from the sheils of minute
foraminifera . inhabiting  prehistoric oceans.  The best
vaficties zre obtainrd from the chialk ¢iiils on the east
coast’ of  England—hcnce ‘the name “cliffstone.” The
chalk is coarsely ground in water with “edge-runner”
mills, then with flac stone mills, floated in water, thor
oughly dricd, and carefully reground to avoid heating

Finely mround marble dust, etc., is often offered for sale

as “whiting.”

Calcium carbonate js also a synthetic pigment made by
ane -of -two methods, the precipitated product of the
synthesis of lime water and carbon dioxide or the precipi-

;'atvdvproduct of the mixture of sodium carbonate and
ime. '

What are the characteristics of Calcium Carbonate?

Each of the various forms has its' definite properties,

hiting, partly because of its peculiar structure, tends
to hold pigments in suspension and will neutralize any
waces of {ree inineral acid in ol or pigments, 1t “spreads”
well and is regarded as especially uscful to neutralize
acid residucs in' the chemical iron oxides, blcached
barytes, ctc.

Another type, known as “white mineral primer,” i
made from marble duss, calcite etc., fincly ground and
water floated. It has a crystalline structure and is com-
parable in properties to other inerts of similar striicture.

e most recent type of calcium carhonate pigment,
already. mentioned, is described s “treated  calcium
carbonate,” (“Surfex") and appareaily has polar proper-
ties which differentiate it from other forms.

Regarding calcium carbonate in general it is worthy
of note that “old time putty” made of linsced oil.and
whiting alone has been known to endure, without appar-
cnt deterioration, for half a century.,

What are fron Ouide Pigments?

fron oxide pigments are divided into itwo major
groups: natural oxides or carth colors, and synthetic
or pure oxides. Each group is further divided into four

24

colors: red {ferric oxide, FexOn)
oxide, FealQy-xHgO); biack {{e
and brown (mixtures of the ¢
azturals range in ivon oxide cos
contain varying amounts of m
orgamic matter, gie. which infi

strempth, and physical propertic:
analy

3

= from 95 to 99% iron
impurities.

Natural oxides are  manufac
five basic iypes: hematite, a
ogide; limoniie, a yc!lnw' or 1
dratedd ferric oxide; siderite, 2
is calciaed to ferric oxide; mag
black: exide; and calcined pyri
of s suitable for pigmer
only & small {raction of the tot:
must be carefully selected not o
wut for such prapertics -as colc
etc. The-natural oxides moat cc
ficld and their source are: Spa
Spanish Hematite ; Persian Gull
tite ore imported from Persia
tron oxides with 2 high mangar
réw and barnt sicanas from
domestic  firnoniie ores; mciall
calcined limonite and siderite
from domestic hematite and
black oxide from magnetite orc

The principal basic material
of synthetic oxides is copperas
1H:07. Puse yellow iron oxid
ing colfoidal iron hydrate by
proceeding with a precipitating
of copperas, scrap iron and ¢
from light lomon yeliow to da

Pure black iron oxide is |
using an iron salt and an alk
tion.

Pure red iron oxides are
methods (1) calcination of
calcination of pure black oxid
tion of copperas with the
oxidation to FepOaz. A comp
salmon red to deep purplc re
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Light red shades are known in the industry as pure light
red oxides and dark shades as pure Indian reds.

Another group of synthetic red oxides, named Vene
tian reds, is made by calcining lime and copperas i
give a product analyzing 40% FesOsn and 60% Ca80,.

Iron oxides are permanent in color, non-bleeding,
resistant to acids, alkalis, and heat, opaque to ultra
violet light, have cxcellent covering power, and am
normally chemically inert. The choice of type depends
on the requirements of end-use. -

What are “Chemical Celers"?

The first broad classification of chemical pigment
colois can’ be made by placing them in groups of organic
pigments i rganic - pigments and this clagification
has zome significance. becaunse all the pigments ‘in cach
group will Bave. certahn properties in common.

Most organic pigiients age made f{ropy dyrstuffs or
i By KGowea 2s intermodiates, that are
oal far, Geperally speaking, pigrients of
lightfastacss, particularly in tintg, of

there are but few exceptions,

-Organic pigments as 3 are. more Ehely w
: : in - gilg, solvents,

i3
inorganic pigments,

be stated; sivce some pigments
onz material may bleed i othess,
i 5 cologs are npt mecemarily compsid
entircly of Drganic matter and in many cases wetallic
salts are combincd :
salty whisk

Iy aged include those of baciam,

ec ds - medeto " Hedding, he pasticalar |

to form toness and lakes Bletafiic |

Chromium Oxide, Hydrated C
marine Blue are also include

These chemical colors are
erolled conditions - which pr
uniform not only from the st
position but. alse. shade, stre
grinding. The precipitaled pig
sotutions of chemicals which T
dhiat precipitates ot scparates

Firc process pigments are
by burning a mixture of ma
mivm Oxide, Hydrated Chr
miarine Blue ave examples of
Burning process. The Cadmiu
by ihe precipitation progess
in o Turnace in order to devel
Various Dirning procosies  an
of ‘the imip it black pigm
Lampbinck ‘and Bone Black; ¢
to the presence of carbon.

In -the manufacture of 30
nent gencrally consists

sicnis can drain by g
wank in which the precipitaio
esuipped -with mechanical 2!
$he chemicals move casily and
3o that ‘durihg the strike ther
the precipitating solution. Th
ie solutions, (he ConCentra
semiperatore at which the pr
the agitation of the solutions
sfluence thie precive shade a

calcium aldminum, tungsien, molybdenum, lesd, W | that is fovmed. The next stey
2ad g2 . Evmpdes of organic pigments are Tolw | ment ‘to remove objectionable

ra Reds, Lithol Reds, Hansa Yellows and
3 as- well as the Phosphe-Tungstic and
Molybdic Takés prepared from such dyestuls as Victoria
Blue, Blethyl Violet, Brilliant Green, Malachite Groen
and Rhpdamine Reds. B

The inorganic color pig t5-are composed of metalfic
coinpounds of irom, fead, zinc, tin, chromium, alumimim

solution. This i3 acComplishe
water and then allowing th
seitle, and the clear liquid 3
setiled out, i then siphoned ¢
settled pigment is then ag;
agitated and_the pigment is
st this washing proccss is

and ‘muny oihcrs, P . colors in'the inovganie growp | elis are refmoved. Sometim
ine] thee ‘Load Chromaie Yellows and Oranges, fron | carried out in Blier presses

Uttile Vellows, Cadmium Yellows and . Reds, ang Red
Oxides.  Zine Yellow, Iron Biues, Throme Greens,
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purpose, The thin water
pigment iz pumped 1o filter
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pigment from the excess water and at this stage the plg
ment is said to be in “pulp"” form. The pulp color &
then loaded on trays and placed in drying ovens wher.

it is dricd  at temiperatures ranging from 140° F. «

190° F. depending upon the particular color. Al
drying, the pigment is ia the form of !arge Jumps which
are ground on 2 pulverizer to a very fine powder and
then packed for shipment.

REDS

Iron Oxide Reds and the Cadmium Reﬁs. Eng

Veemilion might be mentioned but it wse ds relativey
hmited in the paint ms%usﬁvy There are many d;ﬁemﬂ
types of - organic reds and in this briel veview it is onf

possiblé to touch upon the more important ones, whids
inchude Lithol Reds, Para Reds, Teluidine Reés, Chlor!
insted "Para Red and Alizarine Red Lakes.

Iron Oxide Reds—Iron Oxide Reds may be divided
into fwo types; one being the nammi occursing oxide
%fg%ﬁheaﬁ:er the sy i¥2

ic’ or tured producta.
Juides cover a wide Fange

nde by mwxémg iron sulphate, a hrproduct
s}i !Ee irow pickhing ‘industry, or a ferzic hydreate, in'g
kilg-or furmace. fron Oxide Reds are very,permanent
and opague and comparatively low in cost, but: thry
lack the rich, bright hues of the organic reds. Their
principal use is for sailway finishes, marine paints, hooe
and barn paints and {or floor cnamels and many type
of mectal primers.

Cadmiym Reds—Cadmism Reds are precipitated gl
ments, the chemical composition being cadmium sulp i

in. combination with some. selenium, and the types il

B commion. use in thiz counity are co-precipitated

oroduces- cﬁnﬁammﬁ barmm sulphate. They are furnac).

treated “after precipitation and they will therefore with-

stand high baking temperatures and they are availableh
wdes from s very light red to a deep redf

in & vsnge of:
or margon. They have good bnﬂzaney being considerably
brighier ﬂﬂm the Tron Ol

sl golveais,
auiomotive ﬁmshes
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The more important types of inorganic reds are 'zg

Do, ‘qﬁey are esentially pure- Tren Owuide

feds but less brilliant tha g
the orgeniy yed toners. They have & low oil absorptiosy.
and have gmd ploas in enamels and are non-bleeding i in}?

Cadmium Reds are sometimes used By

English Vermilion—Fnglish Ver
mercury sulphide pigment, the co
fighe, bright Vérmilion shade. 1
bleeding red having a very low
pants and enamels it tends 10
fight. “Becasie of s high cost its

Lithel Reds—Lithol Reds are 3
iﬁﬁ%ﬁiﬁém Tm,““ -A.c:d and
tyoe of red ix availeble as Sodium
Teuers and Lakes; the Sodium is
Baviuin i what may be tormed 2
Lashaia ure “deep reds o
o Towest in cost ol the o
. uwd In engmels where mazimum
gquired. They. are non-bleeding in
i fzoguer solvents and badiy i 8
wied 16 guite an extene in ewtcm
pot have the lightfastness of Para |
amd thirefore afe not generally use
or ‘balletin paiats. They Gnd
egiiely, “toy enamcl, novelty. |
Lithoks contain a metallic resinate
%ﬁﬁ%ﬁr i Tnaasione and cleaner

epacity of e nonaciinated L
mmr-ﬁﬁw in enaimels.

Para: Reds—Para Reds are pr
mediates  Paraniiraniline and B
¢ iy Hight 2id “deep shade
Cy and very geod lightia
e i:é 0 empmels and have ve
enny for exterior uie. One disadv
ueg of ?am Hed for certain app
w. Bieed in oils. It alio has poo
E.,gé}ai Reds or Toluidines and is
yeedt - baking enamels that are |
sures over 200° F

Toluidine Red:—mTelmdme Re
hat have excellent lightfastness
ance o bleeding in oily than T
wiganie reds they should_so |
ﬁxg&e&sem is rmpzmam 'E‘olmd

3, lVC
M&Ecam paints where maximum
Chivvinatsd Para—Chlorinate
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of Para Red that contains some Chlorine in the molec
It js a very Nghe red, being wuch Tigher than P’am ]
Toimdmes and has exceﬂcne brilliancy. Jes prop ma

e mimilar to those Just mentﬁened for Tﬂlu
the .

to employ 2 red of this approximate shade with maxia
Sightizastness.

§y the alkalimity, &

& colare from o wery Hght

‘afange, Chrome Oranges hawel!

very good kgﬁ&gagﬁ ess amd shey show Teis - tendency &)
darken on severe. exposure to Hght than is charactenatie P

Chromate Yellows. Because of low cost and permanenty
they are uerd where 2 orange pigment is desired, ualen))

5 e Te L2
gseaﬁ w‘ﬁ-maaﬁy in exicrior ﬁmshes where it is desirabls

are produced from af
phace

of Molybdase Oianges and the lighter shades of Lesdl.

ainly normal lead chromate, wit
fead molybdate and lead sulphate.
Emghier and have m;my times the-

i Vre!!vni gz!ms in mam:-)s and
stent in- combination with dark re
?mge of shades having- excellent bri
2t Jow cost where maximuny péfinane
compaﬂsnn with the older type 1

aae‘ mng, are now: avaai.
ive use in farm machinery

Omnge Mme?al-—-Drange Mineral
went made in a Jurnace by roasting
nharge, 11 is a very bnghe |

senpth. It is ot all that is

ipoint of permancncy as on.)

“change occurs and a white chalkis
iisa sm'face probably dtxe to the

5 te. 1t has very good opacity,
gusand 18 gometimes employed as
Vesmilion Reds, Orapge Mineral &

- garnted enamels 10 any very great et

se-primers for metal surfaces.

Orthonitraniling Orange——0Orthoni
. produced from the intermediates C
' Betw Naphthol.  I¢ i3 2 Very bright,

erangEd havm;z good hgmiaamcss wh«
enmmels. It is used for awning pain
comparatively good  alkali fastmess
smanufacture of casein paints. One «
Orihonitraniline Orange bléeds badly
solvents.

d Dinitraniline Orange— Dinitranilir
trots Dinitraniline and Beta Naphthe

it is mevesary for doine spex::ai uge o cmploy a different
type to obiain &fﬁer

ol
Tusg asa%nﬁu ve points, snd me genersly referred o
Bakic Lead Chromates. ¢

AMolybdate Orangss—Molybdate Or&ngiﬂ are pmmés
tated lead chromate pigments, the composition of wii

30

P2.900 dmMs

* shade orange that has exxcellent ligl
ment has better resigtance (o bleeding
dhan “the m‘thomtramlme type, and
guming paints, ¢ is suitable for trim
End i natf:hes the Federal shade knc
Ovenge. ¥t has comparatively poor
therefore iz not generally employed
% be baked.

3



Orange Lakes—Orange Lakes are made by precigh] cipitated pigments of much finer p
tating an_orange dyestufl on a base, usually of aluminy greater tinctorial stremgth than t
hydrate. They are transparent and vary from poor ¢ omides sich az ochre, They are v
with' respect o Lightfastnicss, depending upon the very useful far producing cream a
ticular dyestuff used. Their prmcapai uge i3 where the %x;&g&&m&i Chrome s
9’0"% etion of lmmparr metal coatimgy fer chns, bot v have excelient hghifasiness as
*but are seasitive 0 high temperatu
. comie redder at temperatures in exce

Zine Yellow—Zinc Yellow is a
weni of eomparatively low. tinting
feacting .3 salution of potassium b

ide. - Tig prmcspai uge igin the

, ,ariy pri
YELLOWS b rused” by  the am

Inorganic Yellow pigments include €7 Ohvol ¢ paruially water soluble and while
Yellows, Hydrated lron Oxide Yellows, Zine Yellow swlkis gicen wim pamts in combi

| temperat ‘st which hnishies of this type
i{y baked. They are not sufficiently Hahifast for sig
coatings that are to be subjected to exterior expos
When used in combination with the tanEparent Vel
Lakes a “gold” cffect v produced.

Car&mum Yellows, The more comsngn organic . ﬁmzsas urw oxide, it s 4 Aok be w

pigmients are the Hanua Yellows and Yollow Lakes O

recently the Bensidine type of vellow Bas fnng enamels since on severe

duced. “ssmber preenish and Jess brifliane.
Ghrome Yeliows—Chrome Yellows are available in of Sonally used ds an artists’ color.

wide vange of shadés from a very light or greenid i Yellows—Cadmium 3

yeliow knawn as  Primrose Vel w. down through 33k e and e types in
or- Light shudes 10 what is calls et S itated pigments contaisi
Yellow., Thesr are ead chromate pi sium Yellows sre available
L omr & greenish or Primrose Yello
et melden shade, and they have |
fastnerswnd d ot darken on expe
B . of suiphide fumes. In i
perisient on weathering a3 the
" ihiis g particuiarly evident
. frow combinations of Tadmium 3
me Ve able Blae of Dluish green. The ©
Tkﬂ Chroipe 'i‘eilnm eucellent heat vesistance which s
bly “brighter and ate available in 2 much they are furnace treated pigmen
of s%aﬂes than the Hylvgrizuafi Iron @ﬁ;lde enamels and also casein paints,

tie - Yenlows are not alkali fast and o —Ha Yellow
w'ilh nog d?fﬂihﬂ!and extremely high baking tempemintz ‘gm!{;;ﬁ:;’ a{;;l::z nz!z ;;lsy:ments i‘;;al
W’d out dy ml%me Yetlows dre uie P lightiastness and alkali resistance.
: bt ot in casein paints o) iy sbout four times that of a go
such o be 3‘!’?!‘55‘3 to_serfaces that are] approximately the same shade. H
Ch ?{u;} a{{%mem oF stucco. Being lead pigment, paratively poor opacity in ename}
vome Yellows will blacken in the presence of sulphides?  dom wsed cucept where a nol
quired, probibiting the use of a
Yellow. The heat resistance of
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particularly good, and it therefore is not

¢ well adapted "he “C.P.” indicates commercially pw
for use in baking enamels.

. Fee from extenders such as barytes, ¢
Yellow Lakes--Yeytow Lakes are made by precipef cmie the Reduced Greens contain a
tating solubie dyes, such as Chinoline Yellow and Tarf combination of barytes and clay, the cf
trazine, on an ahunimom hydrate base.  The Yellw! sid the suspeasion properties of the
Lakes are tranepareat in oil and facquer vehicles ani Geeens have the disadvantage of not
are used for metal decorating finishes, such as ca ‘mxe for color retention in the pack:
bottle caps, novelties, ete. They withstand the ¢ a3l paints and enamels, duc to the 1
. tomary baking schedules for finishes of this type and & Ymm Blue is a highly oxidized iron fe
combination with Orange Lakes, produce gold shad sie presence of an oil that dries by ¢

Aleminum hydrate has the desirable property of be i partialiy deoxidized which means th
wransparent in oil and varaish vehicles, but unfortunat s color or strength because of this
it also is reactive with seme vehicles and care mst Thus, an aged Chrome Green paint, |
taken to be sure that the vehicle used is compat iy appear. yellower in the package
with pigments contaiiing aluminum hydrate. The Yellow eaede. but After it has been applied ar
Lakes do not have sufficient permancocy for finishes o oid the demand  for oXygen again si
are 1o receve severe exterior exbosure. il gfnrmﬁy revery back to nearly
Benzidine Yellow—Benzidine Yellow is a class nam “Chrome Greens are widely used becau
for a group of organic azo pigments that have a very BighT: e opacity, lightfastness, excellent :
sinling strenpih, moderately good light fastness and alkabp: eive!'v fow cost.
résistance. These pigments are based on dich]or-brnzidim}} Chromium Osxide—Chromium Oxi
and vary in color and tint over a wide range from lighl:: @ by burning a mixture of sediur
yellow io oramge ‘depending lipon the intermediate wi  sbime reducing material which convert
which the dichi idine is coupled. }one Oheomic Oxide. Chromism Owide
The Benzidine Yellows, as a class, are less lipht fadii ™8 arent and indestructibic pigmen
dian Hansa Yellow, but are much more higher in tinting ?f;t: v sirong #lkali and acida. It is )
strengih. They are not recommended for exterior finish ahly and much I6ss brilliant than C
‘ztﬁ%e Hanga Vellows, are not sensitive to alkalis, sul ;‘T& f;’»r tinting purposes it is more

Cm-; ?;xd othiér rommon industrial or atmospheric gased ety g6 pacity and has low oil abss

9 Giite an cxient.in specification palr
B i3 possible 1o vary the hue of Chro

Inorganic Greens are Chromne Greens, Chromiun
i Oxide and Hydrated Chrominm Oxide. The orgaRtid oLy by controlling conditions durin
| Greens include the Phospho-Tungstic pigments ma8el] e the range of shades obtainable is ¢
i from basic dyes and also Phthalocyanine Green. B Chiomiurm Oxide is an abrasive pigm
{; Chrome Greens—Chrome Greens consist of the minedliwesr on roller mills. Although the
precipitates of a Lead Chromate Yellow and Iven Bluef; pariicle is hard, the aggregates are nc
By varying the proportions of yellow and blur a wiltf g very small amount of grinding. Be
range of hues is produced. Chrome Greens have exeeh fastness Chromium Oxide is used in
lent lightfastness and good opacity and they are wedlt gnd finishcs that are to be applied to
extensively for most all types of paints and enamel Hydvated Chromium Oxide — Hy
They cannot be used where an alkaline condition & Oxide is made by an entirely diffc
present either in paint or on the surface to which a finid Chromium Oxide, but it is a fire proc
15 applied. This is due to the sensitivity of both e produced by bur‘ning a3 mixture of
yellow and the blue to alkali. Chroine Greens are progl nd boric acid, This is a very clem
duced in what are termed the C.P. and Reduced grade ment that has ‘excellent ightfastness
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and is used in cgnsidcrabiq quantities in green enamels.
It has poor opacity and fairly high oil absorption and i
never used by itsell but usually in combination with 2

suitable ur white, and yellow is added when neces-
gary i v the shade. ks much more expensive on

a tnting basis than Chrome Green but it used “where
packane sinbility is dedited ‘and also for - brighter and
cleaner green tints than can be produced with Chrome
Greens.

Phospho-Tungstic &reens — Phospho-Tungstic Greem
are manufactured by precipitating basic dyestufle with »
selugion nf. ghospho-tungsiic acid and in some case
phospho-molybdic acid, These pigments are  compara
sively fransparent and therefore not-suitable for making]
opaque coatings except in tints where the opacity &t
imparted by the opague white. They produce much)
cleane: tints than Chrome Greens They have fair light

fastness- for inferior use, and. are used for toy fnishes]

noyeltics aad kitchen furaishings, but they do not hawe
sufficient permanency for exterior enamels. The phospho-
tungstic pigments 25 a class are fairly sensitive to alkali
so pigments of an alkaline nature should never be used]
with greens of this type as [ading will occur on storage
of the enamels in the container, Alkali also impairs the
fightfasineéss. It is advisable not 'to use zinc oxide o
white lead or extenders such as whiting, as the slightly
basic' niture of these pigments will, on long standing,
cause fading of weak tints in the package.

Flhthalocyanine Green — Phithalocyanine Green i8 3
highly chlorinated copper Phthalocyanine of a fairly
bluish green hue that has very good lightfastness and
alkali resistance and is non-bleeding in oils and lacquer
vehicles. [t produces very brilliant green tints but it it
very high in price. Phthalocyanine Green is stable i
solvents and retains its color very well in green tints
Being not very opaque it is used almost always in comr
bination with opaque white for finishes with good hiding
power.

Bruzs

The inorganic blues in general use are Iron Blue,
Ulwramarine Blue and Cobalt Blue, the latter being used
in relatively small quantities because of its comparatively
high cost. The organic blues used by the paint and
varnish industry include the phospho-tungstic precipits
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tions of basic dyes and Ph

fran Bluss~—Iiron Blue
a solution of a seluble f
phate, thereby forming 2
hien onigized woa ferric
salt iz werd with sodium
made from straight sodi

produce Ifon Blues hat
and others with 2 decide
tones range from a comy
clear, jet, dark blue. 1
fagtness and are used by
very permanent finishes
trim paints. Iron Blues
should not be used with
suifaces where alkali ma
s very strong tinctorial
necessary to formulate o
and vehicle in order 1o

liramarine Blue —Uj
biue with a reddish hue
and enamels and comp
cause of its very bright
cate the shade of Ultra
pigments. (One desirabl
is ity very good resistang
Ukramarine do not rel
esposure zithough wha
fading of the pigment
disintegrates and the cc
pearance of the pigme
powder, and naturally
appear to have faded.
biue shades but here 2
Blues, the durability is
white and amount that
that is used.

Ultramarine Blue i
should not be used wh
ifito contact with acids «
dation or exposure cond
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nine Blue—Phthalocyanine Blue is 2 copper
¢ 61 nidges mot podsessed by
aﬂ,' of the other bluc. pigments. - Jis Qu&szazsdmg prop-
ertics mnclugde excellent ‘fastoess to fght o tadg and &

very clean mrecnish Blue hie. Tt iz non-bleeding in mis
and solvents and standards are available today which

overcome “the tendency (o crystallize- and- flocculate ex- -

hibited by earlier Phthalocyanine Biue pigments.
What are Lake cs!ars {ar Celer lakes)?

Lake colors are made by precipitating a soluble dye
ou @ weactive or abserptive base or substratum such ay
alumina hydrate or gloss white lmnﬂapssats:d alumina
: " and barium gilphate or blane fixe), Toners are
organic. pigments which ‘do not contain a substratum,
Reduced or extended pigments are ones in which a toner
type bas been let down with an extender which may be.
~whte; blanc fize, ¢lay, whiting,
barytes. or other ¢xtender, In the case of Lake Talors,
the color cannot be isolated and used stparamly from
the substratum.

Whaﬁ ars Garben Blacks?

~Cavbion Black: identifies 2n important gm@

a5 vzed’ A se;fé‘arcsﬁrr ageniz i §

aﬂd» -olosing. pigiments in..the ink am‘i
v are differentiate sk aiéigz

Hag iy

0 Rlack prcparcd by ﬁxe mnpmgm
3 gas flames are kvown as Ckmme&
Blfze':%s, fm;’zmg&maﬁt Blasks, or Gas Blacks. Those pfo-
duced by the partial combustion of cssentially gaseous
hydigcarbons In cloged retorts or furnaces are ciassified ag
Furnace Combusiion Blacks, The Furnzce Combustion
her divided into two types—those produced
wn as Oil Base Furnace Blacks and- those
d {rom known as Gas Base Furnace Blacks.
Carbon b ks by thermal decomposition of
hydrocarbons in pvcheatcd furnaces are designated as
Furnace Thermal Blacks. These threce types of carbon

blacks compose about 97% of the world's production.
Other carbon containing blacks include  Craphite—
mined or made synthetically by heating selected carbon
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duc to iz unctuous quality, familiar in stove polishes,
lend peneily (angd - dry lubsivation. It comes faseveral
forms—"Fluke™-amorphous and specially ground or
“micropized.” It is a permanent . carbon: and. used chicfly
o protecyve paimy o clecudeally conductng Blims and
in combination with carbon blacks, pigments or' ex-
ténders,

Bone Blacks are characieristically very HMack in color

drspite the large. particle diamcter (grinding proces).

T s low il absérption valurs, low finting
strength relative to the carbon, lamp or furnace blacks)
They are used mostly for tints, artist colors and méﬁ‘cia}'
leather coatings. In the latter case it alio acts a3 a filler
in-epujunction with the high color values. Bulk eof thit
pigment arc the calcium phogphates, the ash ranges from
approximately 78 %o 83 per cent. It has an alkzline pH,
usually around 8 t0 9.

Vegetable Blacks are carbonaceous pigments usually
high ia ash vanging from 15 4o 50 per cent. cy are
occasionally used as fillers, The tinctorial value is low &
well as the blackness. .

Mineral Blacks—These pigments are mostly used a
fillcrs, afe ground to pignient fineness and in . themselves
are low.in tnctorial value and relatively jow- in color. In
most cases they gre useful not only as exienders §black)
but also for fattening properties due to their low ofl
abgorption values. They ave high in silicious matter.

fron Oxide Blacks—The synthetic type is the more
useful and occupies an important position in the paint
industry. They ave precipitated pigmenits and have 2
small particle diareter. They are low in’ 6il absorption,
siable, ¢asy to disperse and are uselufl for shading or
untieg, for primers and for coatings of many types.
They also have many other specialized uses.

Carbon and lampblacks are amorphous though certain
types of the former (“Spectra Blacks™) show micro-
reflecting faceis. The spreading rate of a pure carbon
black paint is extraordinary, consequently it iz usually
reduced by admixture with an incrt pigment, Thes
paints are zlo proverbially durable—lampblack lettering
on old signs, in many instances has stood out in reliel
after the wood surrounding it has becn deeply eroded
by “weathering.”

What are Drying Oils?

Oils (usually vegetable or animal) which, by absorp-
40

tion of oxygen, harde
stimulated by the catz
salts of certain metals
In order of imporigns
seed ), tung or “Chi

Alcurites Fordit {Hen

‘but_pow grown in-ig

@sh otls, {(from menh:
oil {from & smiall ged
Coleus—~WaEnsTen.)
cially usefal in coati
heat—smoke-siacks, b
Certain  “semi-dryi
importance-—Soya  be
Manchuris, but now
in chezgp paints, cot
which bave little to.r
Of this list soya |
both ia’ paint and vi
cultivation of which
large experimental s
considerable usefulne:
Drhydrated Castor
oil that bodies rapid
drics rapidly to yield
water resistance, (2]
durability. (3) pale
retention. No  other
possesses this unique
Norg. Linsced oil
paint and varaish oil
technical study than
now obtainable in m;

What are Driers?
Driers are metallic
catalyze the oxidatio
The metals commonl
zine, calcium  and
organic acids such as
ete.. to provide the
may bhe formed in
reacting litharge, ma
resin acids, -but drie
allowing flexibility ir




CELB00 dMS

Modern driers are concentrated solutions (e.g. 24%
lead, 6% cobalt) of the metallic soaps of either naph-
thenic acids, 2-cthyl hexoic acid; or tall oil. Napthenic
acids are derived from petroleum, are quite resistant to
oxidation, and have been used for over twenty years to
produce perfectly satisflactory driers. 2-cthyl hexoic acid,
a synthetic material, has been used commercially rela-
tively recentlv to nrod: nremii ne icad deinrs of soma
whay lower viscosity, paler color, and less odor than the
naphthenates. Tall oil is substantially a mixture of rosin
and fatty acids and although acceptable dricrs can be
made from it, they exhibit somewhat poorer. stability

‘because of the unsaturation of the component acids.

The type of coating, its application, and drying re-
quircments govern the choice of the metals required and
the amounts needed.

Why are Drying Qils used in paint?

The primary purposes are to provide a means to allow
uniform ‘application to the surface, hold the pigments to
the surface by forming a firm, adhesive, flexible bond,
and to contribiite to the ultimate durability of the paint.
Are the same prapertions of Brier used In 2il Paints?

No.  Phe pigments, the ofl type, and cven climatic
conditions yovern the amounts and types of drier used.
The lead pigments generally act as mild driers, whereas
pigments. such as carbon black and many organic coloxs
require higher amounts of drier than normally used,
Raw oils respond well to lead-manganese driers, whereag
bodicd oils usually require a small amount of cobalt, In
high humiditics lead-cobalt is used regardless of oil type
used, For “fume-proof” paints, calcium seplaces lead as
a drier,

For what purpose are Driers added te painis?

Without dricrs. oil paints require days to reach a con-
dition where they will not become rain-spotted, pick up
dust and insccts, and can be repainted. With proper
driers. this condition can be reached in a small fraction
cf the time.

Do Briess protong the life of paint?

This is a moot question, Without driers, the oil may
be greatly absorbed by the wood leaving an “oil-poor”
film to combat the elements. Also, a film that is fluid
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EfFiciency
OCTOATES exhibit a greater drying activity
than Naphthenates. In all experimental work done,
{07 less mirtal as OCTOATES gave 2 better or
equal drying than the comparable Naphthenates,

STasiTY
~ OCTOATES are more stable as a concentrate or
in naphtha solution, as well as in c¢he various paint
and varnish vehicles in common use today. ’

MiscimiLivy
OCTOATES have proven to be more easily
miscible with the various paint cils, alkyd resin sotu-
tions, and olco-resinous vehicles than cither naph-
thenates or tallates.

Opor

OCTOATES being made from 2n odorless syn-
thetic fatty acid and specially sclected solvents are
for all practical purposes odorless. There has been
a large interest in odorless paints in recent years
and ESSAR OCTOATES are by far the most suit-
able driers for this type of material.

STAINING
OCTOATES are made from a water white acid.
Thus the only staining which can be noticed is
from the metal itself. Generally the OCTOATES

than the corresponding Naphthenates. 6% COBALT
OCTOATE is a good example as it shows a clear,
truc cobalt color which has minimum staining effect
and does not show up as a dark stain in white

paints and enamecls. .

SPECIFICATIONS

In conclusion, “ESSAR™ OCTOATES are made from
a technically pure, water white and odorless synthetic
fatty acid, The resultant metallic soaps are a definite
improvement over all preceding types of - soluble paint
dricrs, The métallic portion of the "ESSAR™ OCTO-
ATES is also very closely controlled as to purity, and the
result is a carefully made, accurately controlled chemical
compound.

For the utmost in drying quality . . . specify OCTO-
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ATES for all of your dryi

Seflds Vis

% Metat® (Max.) (M

Lead 24%  60% !
Cahait 5% 40% /
Zinc 8% 0%
Manganese 6% 43%
Caicium §%  50% £

° Hote:
tetai + 0.25%
Wt./Gal, * 0.20 Lb.
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“fractions’ used in the paint industry range from 0.703
to 0.808 in specific gravity.

“Mineral Spirits” are petroleum fractions of higher
boiling point, therefore evaporating more slowiy The
variety available for specific uses covers a wide range.

Benzol or, properly. Benzene, is a distillate from coal
tar. There are several “fractions” in the series (benzene,
“solvent naphtha,” toluol. xylol, etc.} of which “Benzol,”
and “Solvent Naphtha," are the only two ordinarily
found in paint, The first is that fraction which boils at
82° C. (180° F.); the second that boiling. between
bl I"‘ l‘?ﬂa“ i-’ 1 a-ul TR0 f‘ I'TR‘?a V \ ib -: anIne-

ia23d anG 10Y some

times called “160 dcgree bcnzol."

Vihat are the Uses of “Benzel,” “Selvent Haphiha,” efe.?

!"hfy are Dy ful ;olvcugs‘ but as benzol vapors are
injurious, its” general use iy restricted. Thev are used in
zome varnish removers and wiore gencrally in oil stains.
Their use is also rccommcnded by pamunq authorities
in first coats for resinous or ‘‘greasy” woods, such as
yellow pine and cypress, te assist adhesion.

Yihat is “Lusivex”?
Lustrex® 601-2:
styrene emulsion.
Lustrex® 820: An alkali-soluble copolymer of styrene.
When used jointly with Monsanto plasticizers like Santi-
cizer 160 or HBAD, the Lustrex products are useful as
styrene emulsion paint vehicles.

What are some of the sewer Bvinding Aids and Vahicies?
The following products made by Advance Solvents
and Chemical Corporation are typical of this class of

product:
VISKOPLES

An aluminum soap useful in formulating paints and
enamels. It is distinguished from the more famﬂmr
aluminum stearate in both physical form and its be-
ha\ior in use.

It is amber-colored tough solid, which. when progerly
incorporated into pamtq and mamcis, produces results
which are both interesting and drsirable.

Body or viscosity is increased appreciably, The actual
increase deoends on
¢ A product of Monsanto Chemucal Co.

46

A freeze-thaw stable unplasticized

' 1. the amount

the heavier |

2. acid numbe

give heavier

3. method of is

ot gives hig

siearate nor w
out.

Lustre and drying
terial causes no flat
i slow  up >deyiag o
chedsiness or  tende
characteristics are
stearate’s behavior.

Pigment- welling i
plus in  grinding |
directions have beha

3, lesz oil 15 re
ment—Iinere
the paste gri

2. grinding tin
compared w

Many find the

charaoteristies «

& greater mill

Penetration into
architeciural cname
Viskoplus. In clea
nounced.

Flowing and leve
clusion of small an
oil vehicles which

- img, cffecis a great

causes the paint to
effect is not accom
dency to sag or cur

Pigment susfensi
grinding vehicles p
to incipient gel st

Since Viskoplus
solvents or oils, it i
of heat. One typis




EELSOC dMS

be [)N'pdr('d by incorporaung onc haii
Viskoplus in one gallon of linseed oil.
be done as follows:

When used in grmqu liquids, it is suggested that
the enamel or paint vehicle contain one pound of
Viskoplus to every ten gallons of oil. In other
words, instead of using ten gallons of straight oil,
use mght gallons of straight oil plus two gallons of
the Vlskoplus so:unon,
The use - 4 of the
advantages c-nume.ated at (hr bvqmmng of &hns descrip-
tion, that is, increased body. greater wetting power,
shortened grinding time, easier brushing, betier flow, and
less pigment scttling.

poust i

This may

of = chaow

ABYARIX
A spﬂ‘:lally compounded wetting agent for pm;ment
paste systems. It is an outgrowth of investigations to
perfeet a product of greater cfficiency tham that of
Solizen Zine MNavphthenate, which has been widely used
for the same applications
It is produced to the following specifications:

Specific Gravity . .............. 0.994
Non-Volatile ................. 59%
Color (Gardner) P o
Flash Poinl................... 125F
Viscosity . .....

it produces the foll()wmq bcm-ﬁts in pamt manufac-

tare:
. Faster pigment pastc mixing time.
B. Greater pigment to vehicles ratios,
in greater mill output.
C. Improved final grind.
D. Finer grinds with fewer mill passes.

It is compatible in the broadest sense with virtually
all olcoresinous and synthetic finishing vchicles.

It shows its grratosl cfficiency when utilized in the
range of 1% to 3% maximum on the total paste weight.
We recommend that the formulator test th(- efficacy of
this product by first using 3 parts per 100, and then
cutting down as his experiments show that lesser amounts
will serve with cquallv satisfactory results.
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This product has proven particularly useful in red-
lead-in-oil dispersions to insure against livering or to
recover spoiled hatches, 3440 on the total paint is usu-
ally sufficient for 1ecovery and Y% for prevention.
With fren Blue e 4t
efficacy has to be determined in every case with each
venicie invoived.
Earth colors. such as the ur

wirth [

nbers and red oxides which

EESE TS

; 3
fius s o synitheoe orgame producy, used
the formation of surface skin in packaged

1) 5. &
solume on the paunt, enamel or yarnsh,
color pamnts or varpishes, nor does it
vellowing of white paints.

It is volatile, and when used in normal dosages docs
not produce any deleterious effects in paints or varnishes,
nor does not aitect the drying time of the paints or var-
nishes in which it is used as vecommended.

Also, it does not have an objectionable odor and can
be used in any svnthetic or orthodox paints, enamelis,
and varnishes.

The recommended dosage for this product is 0.1%
to 0.3%; by voluine on the paint or varnish. The use of
so small a quantity affects the cost of the finished paint
negligibly. It is recopunended that it be added to the
paint or varnish as it is being thinned down.
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cosity of paints where gloss oil, Hined tall o1}, or other
similar vehicles-have been wted. It works well also with
most alkyds and long oil varnishes,

T compRiible “with wost conventional paint vehicles
and solvents, The bodying effect is almost immediate,
and not progressive on aging. e increased viscosity
may permit sdditional thinning, resulting in lower fin-
ished cost.

Prvsican ConsTanTs
Color (Hellige) ................ 6-8
Viscosity {Gardner) ............ A
Specific Gravity ................ 0.98
Weight per gallon............., 8.15

Solids .. e e fiineae 18%

Application; The viscosity increase usually results in
case of brushing and longer lap time.

Recommended dosage; Y - 2% by volume, based on
total volume of the paint, will gemerally produce the
desired results,

CALCIGA PULP

This is an outstanding product for wse in putty to
prevent oil-pigment separation, and in paint to aid sue-
pension and ease of brushing.

it shows improved package stability and ecase of
handling as compared to the calcium pulps wsually
offered to the rade.

The material is available for prompt shipment,

PuysicaL ProrpenTtiEs

Volatile .........ccovvnvuunn.. 62.5%
Alkalinity on solids . ............ 7.9
Ash on non-volatile. .. .......... 8.7%
Acid No. on non-velatile........ 4.5

Dosage: In Putty — V2% to 3%
In Paint — Y2 % aids suspension
2% to 10% in flag wall paints
helps brushing qualities
All dosages are based on the oil content.

What Is Superier Lacithin?

A commercial sayabean lecithin consisting of natural
soyabean phosphatides with soyabean oil as solvent or
carrier, Although it has been demonsirated that lecithin
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stabilize these systems under freezing conditions, Unlike
other fow temprraturce stabilizers, most of which merely
lower the freezing point and have to be used in fairly
large amounts, the Emulsion Freeze Stabilizers are dc-
signed to be used in small amounts as an additive, often
less than 1% being required. It acts as a stabilizer rather
than a freezing point depressant inasmuch as material
containing it are {rozen solid, the cffects being reversible
at reom irmperaiure. .

What is Latex Paint Stabilizers (Modified Casein Solutions)?

Sold to paint manufacturers to be incorporated, gen-
erally in the range of about 7%, into latex paint systems.
These stabilizers are used to impart controlled viscosity
and to supply easy working and brushing properties and
to help stabilize the latex itscll, Different types are avail-
able based on ammonia or sodium salt.

Waat Is “Greasets Qil"7

Strictly speaking, that distillate from coal tar which is
heavier than water. Its largest use is as a wood preserva-
tive. Because of this property it also finds extensive use
in shingle stains.

What are “Bus Yaraiches"?

As usted in paint manufacture they are solutions of
natural résing or of fossil gums in drying oils, with added
volatile thinuers and dryers; or of the newer “synthetic
resin™ varnishes, or of vasnishes preparcd from China
wood oil 2nd esterized rosin—the latter being a chemical
compound of resin acids with glycerine, They are used
chiefly as the principal vehicle of enamcls, quick drying
floor paints and “synthetic house paints.”

What ave Quick Brying Floer Paints er Enamels?
These are olten called “four hour enamels,” etc. The

principal vehicle fs 'usually a varnish of the modified
phenolic or of the ester gum type.

What are Quick-Drylng House Palnls?

Paints whith harden within a few hours after applica-
tion, permitting the application of 2 second ceat. In
these, as in the “Four Hour Enamels,” the phenolic type
resins generally play an imporiant part in conjunction
with specially treated drying oils.
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under intensified natural conditions—such, for instance,
as esposure in hot, humid or dry climates, and the
“accelerated weathering machine.” Paint manufacture is
one of these industries which, within a few years, has
developed from routine traditional practice to a highly
specialized technical indusiry and is still in process ef
rapid development,

What is the Cause of Bilstering?

Heat vaporizing moisture under a paint’ flm, Only
comparatively new and inflexable films are subject to
this defect. Incompletely dried lumber, poor construction
or sidewall condensation would appear to be the chief
causes. The blister may disappear, but the film remains

footeals

brittle and permanently detached

What is Flat Wall Paint?

That type of interior paint designed to produce a
fustreless ‘washable fnish bn interior surfaces—especially
on plaster, cte. The vehicle is usually a specially prepared
varnish, oil or alkyd, with rather high volatile content.
Howrver, chlorinated vubber vehicies “are’ receiving in-
creasing censideration. Pigment content is comparatively
bigh. The pigments principally used are Titanium Cal-
cium or Lithopone, with Magnesium Silicate and Cal-
civm Carbonate as extenders. Zinc oxide is sometimes
used for puffing.

What are the Merits of these Finishes?

These finishes are most desirable due to their resistance
to stains, smudging and greater decorating possibilities,

Being washable, they are more sanitary than wall
paper and, being more durable, are, in the end, more
cconomical.

‘What are Casain Paints?

Improved types of the products formerly known as
“water paints.” The “binder” in these products is casein
{from milk) with a non-toxic preservative. The pigments,
varying according to intended use, may be pure “clifi-
stone  Paris whitc” (whiting), or other white “inert”
pigments, with zinc oxidé, zinc sulphide, lithopone,
titantum pigment, ctc. They are furnished av a déy powder
to which the user adds water; as a paste to which addi-
tional water iz added by the user; or as a Plastic Paint
intended for decorative relicf effects. In the case of these
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{calcium oxide or hydroxide) the lime is transformed to
calcium sulphate (gypsum) and the zinc sait into zinc
hydronide: “neithor. of which reacts with the oil acids.
Surfaces should be allowed to dry thoroughly, and excess

salt erystals removed by brushing before painting.

Giat 210 Saslers?

Coatings devised to Gl the pores of unduly absorbent
surfaces, an_preparation for painting. By preventing the
absorption. of oil {rom the paint they not only reduce the
number of coats required, but insure a stronger film.
In some cases a sealer is also used to protect the finished
coat from attack by chemicals in the surface o be
coated ; such as a primer for fresh plaster.

Whal are “Het” Plaster Sealers.
Coatings devised to not only fill the pores of plaster

and preveni penetration but also to protect the finished -

coat from astack by alkalies or chemicals in the plaster.
When a “hot” plaster scaler such as one based on Pliolite
is used, no preliminary treatment of the surface is re-
quired.

What are Plislite Paints?

Pliolite resin solutions or Pliolite Latex water emulsions
that bave been pigmented, Pliolite paints are based on a
styrene-butadicne resin or-latex, are noted for their atkali
resistance and other desirable propertics, and are popu-
larly termed as “rubber-based” paints.

Paints based on the resin are recommended for concrete
flors; exterior stucco, roncrete, masonry and cement-
asbestos  shingles; “hot” plaster; chemical resistance;
traffic marking; and industrial maintenance.

Paints based on the latex are recommended for interior
walls, ceilings and trim work.

Whut Is Muminum Palnt?

Aluminum pigment consisting of finely divided alumi-
nem particles n flake form pended in a suitabl
vehicle, usually of the long oil varnish type. Its chief
uses are i painting structural steel such as bridges and
tanks, interiors of industrial buildings and 2 » priming
coat and finishing coat for weod. The alumioum pigment
is obtainable either in the pastc or powder form. Alumi-
fum paings, owing to the shape of the metsl particles,
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have the umigue property of ‘e
plates rising to the surface of the
there a practically complets metaliis

What-are Ship Betlem Painte?

Special coatings designed to pie
aveas ‘of shins from corgosion, and &
wment of marine orgamiems, zre ka
paints. :

Ship bottom paints are divided ir

{1} Primers—Fither Red Lea

{2y AntiCorrasive Paint—5
under the Anti-Fouling, ar
the bare mcial, or prefe
primer. )

{3) Anti-Fouling Paint—A top
able poisons auch a3 copy
pounds and  formulated
at 2 controlled rite with
venting the atischment ai
organisms such as barm:
algae.

{4) Bootiop Paipi-—A paint
for the area between the
Lines whick is alteraatel
water and exposed to the

During. the past ten years the g
paintz hay undergone a marked @
about through continued scientific

New raw materials, such as plas
organic poisons, are contributing ¢
bottomn paints.

What is Zinc Dust?

Metallic zinc s finely powdered
tion process a slight Glm of zinc
particle. Mixed with ipecial vel
negative to iron, it is highly efficic
and as a priming coai on metal
has proved equally efficient in pr
and scaling due to rapid changes «

Wiat are “Industrisl Palats”?
Coatings designed for use in the
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of industry. The range is very wide—from automobile to

agricultural machinery and .implements—and -in each-

ease the paine Is desigried for i its specific purpose, usuaily
under specifications of test requirements.

What are Resin Emulsien Paints?

Improved types of water-thinnable paint products,
suppﬁ i paste’ orm 10 which the consumer adds
sufficicnt water to produce a product suitable for appli-
cation. The binder i3 ‘usually a0 il modified synthetic
resia” vehicle, “either of the alkyd type or the oleo-

resinous ‘variety, and wmiade waler-thinnable by the use
of ) ) . :

: ying dgeniy and . protective” “colioid.
The prime white pizgments used include lithopone and
titanium dmxxde. and cxtenders such as clay, tale, mica,
etc. are used in addition. These paints are furnished in
a wide variety of colors as well as white, The chief
advantage of the resin emulsion paints over casein types
is the fact that they possess moderately good wash-
ability after proper curing.

Wihat are the Yses of Resin Emulsion Paints?

Interior types are used for wall surfaces in private
dwellings, public buildings, {actorics, vic., and are applied
over. wallbonrrd, plaster, gxrmmusly painted strfaces, as
well as for priming in preparation for finish coats of
other tvpes.

Exterior types employing alkyd resin in emulsified form
provide  excellent durability  on properly prepared sur-
faces such a5 concreie, masopry, brick, coment block, ete

What are Synthetic Latex Paints?

The latest improvement in water-based type paints,
Supplicd in veady-to-uge form these paints have as a
binder a synthetic Iatex in emulsificd form. The co-
polvmier, styrene-butadienc is  most commounly used.
Titanium . dioxide, Jithopone. and sclected extenders

+ f;ﬁg@y pierntation. Finishes varying from nearly
fat m a good degree of gloss are possible, depending
tspnn fnrmu!a!;on Fhey ave available in a wide range of
tinis and in deep solid colors as well as white.

What are the Uses of Synthetic Latex Paints?
For interior application to walls, ceilings and trim
work, providing a soft and ducorative finish which is
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SUMBARY

The inescapable conclusion from all that has preceded
is that paint manufaciuring is a progressive industry,
dependent upon the knowledge and skill at the command
ol the manufacturer. At the time when the first edition
of this “Catechissn” was published, in 1907, manufaciur-
ing practice was based largely on tradition, modern
technical science having not yet been born. During the
period intervening the subject has received intensive study
trom trained specialists and the use of a multitude of
devices for the measurement and evaluation of raw
materials and finished products has become aimost uni-
versal. The measurement of such cryptic properties as
susface tension, electric charges, catalytic action, absorp-
tion and adsorption, reflective and refractive indices,
have become routine practice with all advanced manu-
{acturers—especially raw material manufacturers, whose
technical  sal 0 di inate technical information
throughout the entire industry. As a result the industry
has largely “cut loose” from ancient tradition, involving
the classic method of “trial and error.” .

As the paint of ‘today is radically different from the
paint of yesterday, so the paint of tomorrow will differ
from that of today. Those who have the responsibility
for the sclection and application of these therefore owe
it to thermselves as well as to their clients to keep them-
selves in touch with this development—it is a responsibil-
ity inherent in the service they offer. The scientist is
abroad in the land and in his eyes nothing is valid that
cannot be proved—he is no respecter of trade traditions,
no matier what their age or ancestry.

“Try all things. Hold fast to that which is good”—
until something better digplaces it!
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