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TITANOX Pigments
.‘Pmpérl‘i‘es and Uses

-~ The most interesting properties ‘essential to the great majority of uses

-of lhe TITANOX titanium pigments dreconcisely presented in this booklet. ‘

" There may be unusual pigmentation problems which involve pigment

" propemes not mentioned hercin. If you have such a problem your inquiries
‘gre welcome and will be glmdl) answered no matter how simple or complex

the problem -

Best appllcauon of a pigment is usually suggated by its properties..
Discussion of uses is accordingly brief especially in view also of the dif-
ferent aspecls the same use may exhibit within a given industry. Exhaustive
discussion of each use is beyond the scope of this booklet, but your particular
problem will be approached willingly with the aid of laboratory work and
vast field experience if you will let uis hear from you.
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What is TITANOX?

The first trade name ef the first commercial white

pigment composed of litanium dioxide—very simple
in the . beginning . (about thirty years ago)—just

TITANOX fo, xdenhfy titanium dioxide in combina-
tion w" h barium or-calcium sulphale. But later, after
centrated research, slrmghl of unextended
titanium dloxlde pxgmenl was offered, and to dis-
nmgulsh it from the composile or cxtended type, the
letter A was added.” Other letters had to be adopted—

B for Larium sulphate along wilh titanium dioxide;

C for calcmm sulphalc mlong wnh titanium' dioxide.

R Enlers .lhc pu:lurc

In 1941, titanium dioxide having the crystal struc-
ture of rutile was provuded as a base for titanium
pigments; oll'ermg greater hldmg power than for-
merly available.

To assoclate ‘the iniprovement  with -the name

known for reliability in titanium pigments, the letter
R was. addcd Thus TITANOX-RC denotes rutile

titanium dioxide-calcium sulplate pigment. Simi-

‘larly, TITANOXRA denoles rutile titanium dloxldc

pxgment e

F ur'lhci _aﬂclitioiu to the Trade Nﬁme

-and their meaning

" Further sulﬁxa'to the name. indicate some im-

proveﬂ property of the pigment, hut the added letter
or number may not be a symbol or- definition of the -

improvement. Thus, some years ago, the number 168 -
was added to TITANOX-A to identifly pigment which

retards afler-ycllowmg .or discoloration of - organic

coaungs ‘While a number of these additions have *

been Ineceesnl‘y, every attempt is being made to sim-
plify  the naming of the pigments. For example,

e l:ecam runle titenium dioxide already affords tlic

1mproved color rctentmn of. TITANOX-A-168, the

number 168 is dropped and the plgment is snmply :

called TITANOX RA.

It is still necessary llowever to use distinguishing
letters or numbers, thus: WD signifies water dispersi-
ble; X indicates ease of dispersion; NC signifies
“non'chalkmg to denote retarded chalkmg of the

_pigment in paints.

-

Types of pigmeit currently oﬁcred
Titanium dioxide (anatase)

TITANOX-A reg.—in two oil absorption
types—A-MO and A-LO; general utility;
principal uses (A- MO) white exterior
‘house. paints; viscose rayon delustring;

, A-LO for high gloss: products.

TITANOX-A-168—in two oil absorption
types—A-168-MO and A-168-LO; prin-
cipal use (A-168-LO) white industrial

cnamels.

TITANOX-AA — “semi-chalk-resistant™;

principal use exlenor pamts retarded
chalking. .

TITANQOX-A-24—Chalk- resistant; princi-
pal use exlerior tinted -enamels.

ly for opaclfymg and bnghtenmg paper.

TIT. ANOXA ceramic grade — somewhat
coarse particle size mainly for weldmg
rod ‘coatings.

Tita’niug;n' dioxide (rutile)
TITANOX-RA-10 — rutile counterpart of

TITANOX-A reg.; principal use wlule
extenor house pamt.

TITANOX-RA — rutile counterpart of
TITANOX-A- 168-LO; principal use
- white nnd light tmted industrial enamcls

- Rutile-calcium pigment - »

(30% TiO. (rutile) ; 70% CaSO.)

TITANOX-RCHT—general utility; princi-
pal use interior architectural finishes
especially flat wall paints; exterior wlule—
house paints. .

TITANOX-RCHTX—ease of dispersion;
principal use interior architectural fin-

» ishes; especially gloss. ,
TITANOX-RC—chalk-resistant;  principal
" use exterior tinted paints and enamels.

[3]
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‘ ment (30%

In addition to the foregoing, the almost obsolete
anatase titanium calcium pigments TITANOX-C and
TITANOX-CX (30% TiO:; 70% CaSO.) are still

 being offered because they mect recognized nceds in
‘some fbrmulalion programs. ‘

Sxmllarly, TITANOX-B 30, htnmum-banum pig-
709 BaS0.) in spite of serious
material ‘shor‘la is still being offered primarily for
industrial primers and louse paint primers.

Discontinued

TITANOX-A-NC — coarse chalk-resistant rutile
titanium dioxide has been discontinued because de-

‘mand for this pigment was almost wholly from speci-

ﬂcatmn paints durmg the war,

On account of rising costs and the shortage of lead,

I'ITANOX-L (lead titanatc)—which affurded the
maximum of appcarance and durability m lmted

paints—has been given up most reluctantly. Fortun-

ately, its place is being taken very efficiently by
TITANOX-RC—which not only affords good appear-

_ ance and long life of tmted exterior paints but also

lower cost.

Types to be added

High hiding rutile’ titanium dioxide having high
chalk-resistance, to be called TITANOX-RA-NC; will
be added to the TITANOX line as soon as feasible.

A. water dispersible rutile titanium dioxide—
TITANOX RA- WD———mll also be added

Thme pngments now uuavaxlable, are nevertheless
mch_lded in the detailed table on page 14 in which
the properties of the complete line of TITANOX pig- -
ments are shown. The discontinued pigments are also
listed in order to provide a familiar‘comparison.

 Visual photomicrographs
Pigments highly dispersed in synthetic resin

TITANOX-A ceremic grade magnificd SO0 times

TITANOX-A-LO magnified 500 timés

[43
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Fundamental Properties
Those propertics, usually subject to scientific tw;easuxemenu of the.
pigment itsell to which are ottributable benefits in practical nse

Chemical and Phy:tcal Slabnluy

Tulamum dioxide is one of the most- stable sub-
stances ' known. A very high temperature—about
3280°F—is required  to melt’ it. Temperatures en-

coutitered in its applmauon‘ as plgmcnt will have no

harmiful. eﬂ'ects such us ch ge in color or chcuucal

decomposmon. Il will not dxssolve in' water, inor- -

gmmc aclds, orgamc acxds : dllule alkalm mnd ns un-

amum d\lomde in the’ cmn-
grrients are also lughly stable.

cron in U ‘composne pxggneuls to about 0.6 mlcron
iﬁdmxc ;gmde TITANOX-A. :

minuteness of ithe particles of titenium dlomde

is bi uught out strongly by the electron micro-

dong: mth new knowledge afforded by the

] lsee‘so* much with this instrument, old con-

cepis ai'e ﬂ:ezng confirmed. - '

mnmate mlxlum secured by preclptmtmg titanium
dmmde e lhe presem:e of the extender. Evidence to -

as| ‘come from studies of sedimen-

well asop city, but siriking confirmation is

aﬂ'ordea by the electton microscope by which we can

e fﬂﬂ'ects of| temovmg by means of a solvent the

! | mmﬁa patticle of rutile titanium di-

ide Bu phate pigment (TITANOX RCHT).

The fintly divided

n'bout ‘zixe emlcmm su&phmte.

; xtei‘ulcd TITANOX ,;;g:‘nenu.-, have

tanium dioxide ¢ can be seen to be -

Eleciron inicrographs
‘Grenter-than 30,000 X

Particle of TITANOX-RCHT -

I’uu'm:le of TITJNOK-RCHT Imm which calciam sulphate hes been
i by ote how TiO: retnins structure 6f coating over
calcium sulphate E

[5)
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‘ine particle size must be accom panied by high
refractive index

Fine particle size will contribute to high light re-
ficction, but refractive index must be high in order
for the: pigment’to lmv«, opacity “or hiding power in
the: presenice of paint vehicles and other media.

Titanium dioxide has the. highest refractive: index
of any white pigment.

Aven;ge _l{efi‘aétive Indices of White Pigments
and Extenders '

Diatomaceous silica - - - - - - - - ¢ 145
Silica (quértz) - - - - - - - -« - 1.5%
Caldium carbonalq (caleite) - - - - - - - 187
Calcimm sulphaie (eubydiite) . - - - - - - 159
Barium ‘carbonaie (wnhcnlc) S e K]
glhryles T TR K |
Eithoponee' - = "5 = -« - %o o . . . - L0t
TITAN()‘(-(. (analnsc TlO — wsS0,) - - - - L7
Zine oxide - s e e s e e e e e e - 199202
TI']'ANOY-B-."!O (anatase Ti0.~BaSO,} - - - 191
TITANO‘(-RCHT {rutile 'l:U ~—CaS0,) - - - L98.

+ Basie mlplme white lead - - - - -
v+~ Basic cathonate white lead
Antimony oxlde - . - -

2.09-2.29

. Zinc gilfide .- - - - < - . . . - < 237
© Zirconiung oxlde I - - 240
, TIT‘ANOX-A {anatase) - - - - - - - - 25%

TETANOX-RA (rutile) - - - < - - = - 270

Wlutemzss

ek The TITANOX plgmenls ar¢ white because they do
S ’not stlfougly ‘zbsorb colored llglll but highly reflect all

eﬂ'ecllve in the presenoe of paint vehicles mul other
‘medw.

193 ~—
1.91-2.09 >~

ts. Fine particle size and high refractive index .
¥ make this ‘whiteness and brighiness (high reflectance)

TITANOX-4

X Y

Electron micrograph
20,000 X

The H igh Nineties

High reflection by TITANOX-A of light of all wave lengths as .
shawn by G, E. Spectrophotometer

\&

7'8']

“Reflectance %
0
o

0
O‘

400 450 500

550 600 650 700

. Wave Length in Millimicrons

[6]
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- Low specific gravity contributes to reflectance

and opacity - .

Fine particle size and low specific gravity naturally
mean large surface area per unit:weight of pigment.
Coupled with hxgh refractive index, these properties
assure. lugh reflectance and opaclly w:th & mininium
weight of plgmem. ‘

Specific Gravity and Bullkmg Values of ll:e
TITANOX pigments and some other
White Pigments aud Exienders -

Lb.per . 1L
solid  baulks

. Sp.Cr.  gal. " gal.
. TITANOX-A (&nau.se types) - - 390 3249 0308
TITANOXA-24 . e e« - 380 3L65 .0316
‘" "“TITANOX-RA (rutxle ypes) - - 420 3499 0206
CCTITANOX-B30 - - - -« - - - 424 3531 0283
. TITANOXC- - - - = - - - 313 2607 .33
" TITANOX-RCHT --- - - - - 325 2707 .0369

TITANOX-L (lead titanate) - - - 7.3  G0:83 .0l
Anumony oxide- - - - - - -/575 479 0209
Basic carbonnle wlme lead - -4 68O. 5564 0177

‘Baslc sulphate blue lead - - - - 660 5498 0182

Basic sulphate whitelead- - - - 640 5331 0188
Lithopone (reg. 28-30% ZuS) - - 430 3582 0279
Lithopone (high str. 50% ZaS) - 4.20 3499 0286
Lithopone (litanated 15% Ti0,) - 4.25 3540 .0252
Zin oxide. (lead free) - - - - 565 4706 0212

* Zine oxide. (3'to 5% leaded) - - 570 4748 Q0211

Zinc oxnde (810 12% leaded) - - 575 47.90 0209

Zlm: onde (35% leaded) - - - 578 4805 0208
§ ‘ ;

. 400 3332 0300
569 4740 0211
254, 2116 0473
245 2041 0490

i hydrate - - - -

Asbestine (Mg sil.) - - - - - 205 2374 0821
- Blanc ﬁxe ------- - - 436 3632 0275
Barytes '~ - - - < - <« . . 445. 3707 .0270
Bentonite - - - - - - .- . o 241 2008 - 0198

Calcium sulfate (gypmm) - - - 23 1966 050

Calciuni: sulfate (enhydrite) - - 296 2466 .OW5.

Whiting (CaCO;) ~ - - - - - 2370 2249 .0US

Anatase and Rutile

The particles' of titenium digxide pigmeﬁts al-

“though.. visually - rather s_hapel&ss' are composed of
_crystals which are built up of unit cells—the smallest

unit of a crystal which is reglﬂarly repeate& lhrough
oul 2 system.

The anatase crystal structure of titanium dioxide

_ consists of tightly bonded ions of titanium and oxygen

with small distances between them—a structure not

_ readily penetrated by light because it slows down the

speed of light. The inordinately high refractive index
of anatasc titanium dioxide is an expression. of the
slowing down of the speed of light as well as of the
angle in which lhe hght is. tei'mcted.

Tt the rutile structure the resnstance lo the passage
of light is even greater-than in the anatase type, for
rutile has a smaller unit cell! than anatase. The unit -
cell of “rutile contains’ 61.9 icubic angstrom units,
whereas the anatase cell contains 134.5 cubic ang:
strum umts .

In comparison with analase, the even hlgher re-
fractive index of rutile can be explained by a stronger,
more stable crystal structure. The greater compact-
ness ‘and strength of the rutile structure is alse re-
vealed by some other properhes in the following table:

. . Ruule Anatase

Specific gravity - - 4.2 3.9

Melting .point - - - 1825°C.  Indefinite (transition

N o : L, to rutile)

Thermal conductivity ' o
cal/cm/sec/°C - 148 430

Dielectric constant 1148 31

Mol'’s hardness .- - = 6-7 5.5-6

(1) Norberich and Bell, -3, Arplied. Physics {1 $85 (1843).
(2) Internstional Criticat Tables VI, 88 (182¢).

(-Ray Diffraction of Anatase and Rutile

It is by means of the X-ray that these crystal types
can be positively identified. A characteristic pattern
of the intensity of diffraction at different angles of
diffraction is given by the X-ray spectrometer. Thus,

China ﬁlny» Lt e -+ 260 2166 0462  iu the figure on page 9, TITANOX-RA (rutile) may
Distomeceous silica - - - - - 231 1924 0520 e compared with TITANOX-A (anatase).
x:i::li:“i ctrbt.‘mfe.: : : : : ;ﬁggﬁ giﬁ Thus far, these diffraction patterns are themos:
 Silica 4+ = = .« o « « < - 265 22.07 0153  bositive means of identifying the erystal type of titan-
Tale =« » « « = « e el . 277 2307 Q23 ium dioxide. :
. {71
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Crystal Unit Cell

A—ANGSTROM UNIT

1 Angetrom 1nit = 10 centimeters or 0.000000003937 inch
e—TITANIURS -
o -—OXYGEN

<.
2
i -2 -
- <
= i O
— QAXIS . _ _ ,
" - RUTILE ’ : * - ANATASE
". . - .
. X-ray spectrometer trace showing the intensity of diffirac-
tion at different angles of diffraction of X-rays for TITANOX-
RA (substantially rutile crystal structure) and TITANOX-A
(substantially anatase crystal structare). 3p—>
[e}
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Technical Properties

Generally those effects in practical use — often
properties of compositions containing the pigment

Mixing and Grinding Qualiﬁes

- Lbnig notable for ease of dispersion in mxmy: dif-

ferent media, the TITANOX pigments are adaptable

to any type of mixing and grinding program.

_ The relative amount of vehicle required for mixing,
generzﬂly follows the eil absorption as between the

- different types of !hc pigments. On account of differ-

ences encountered in vehicles, no rigid vehicle re-
quirement can be slaled The LO types generally re-
quire less vehicle for mixing, so that maximum output

of pigment may be achicved from milling. Thus,

where a paste may be made containing 60% by weight

‘of dle MO types (TITANOX-A-MO, TITANOX-A-
’ 168«MO and TITANOX-A-24), the LO types may be
. handle«l at 65% plgmcnt by wclgbt. Especially
: TITANOX A-LO -and TITANOX-A-168-LO may be

and ground at very high concentration where

the’ ‘(-equlpmenl wxll permit. TITANOX-A-I()B—LO is

nherefure parucularly suited  for iugh gloss ‘products
such ;, mdustnal enamels in which dlspcrsmn is

made iti a heavy duty mixer such as the Bakcr-Perkms
type, at high pigment content sometimes it cxcess of
75% by weight. THANOX-RA is of course also suit-
able for these products.

Rutilecalcium pigment has been markedly im- -

proved in ease of dispersion as effected in TITANOX-

RCH:I'X. This pigment will readily disperse for high

gloss with 2 minimum amount of grinding regardless

. of the type of mill. In comparison with TITANOX-

RCHT the milling time has been rcduecd more than
50% in many cases. :

- Consistency
Titanitm dioxide une:éténded

In finished paint products usually there is no appre-
ciable difference in consistency among the various
types - of unextended titanium dioxide pigments

(TITANOX-As and TITANOX-RAs). However, in

critical cases, the medium oil absorption type will
produce slightly heavier consistency than the low oil
absorpuon type. This difference of course is actually
pronounced ‘at high pigment content, so-that pastes

pigmented with' a low oil al)sorphon type will gen- .
crally flow inore readily at a given pigment content
- than will those pigmented with the medium oxl ab-

sorption type. Where maximum flow of highly pig-
mented pastes is desirable,’ 'therefore, TITANOX-A-

-LO, -A-168.L0, -RA, -RA-10, -AA will be suitable.

Less flow will be obtained generally with TITANOX-
A-MO, -A-168MO, ~A~24

Com poslte Ptgmenta

Generally in finished pamls which do not contain
aqueous bodying agent there is very little difference
in_consistency. at the same pigmentation betwecn
TITANOX-RCHT, -RCHTX and -RC. But TITANOX-
RCHT will produce the heaviest consistency among-
these pigments. Here again the lower oil absorption
or vehicle requirement of TITANOX-RCHTX and
TITANOX-RC promotes greater flow in highly pig-
mented pastes. Most pronounced difference may occur
in paints. dependent upon aqueous bedying agents for
their puffiness, especially where non-volatile content
of the vehicle is low. TITANOX-RCHTX will in these
cases produce lower consistency. From the following,
the similarity in consistency at low levels and the di-
vergence where aqueous bodying agent is used may
be readily noted.

0]
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_ Consistency = Stormer Viscosimeter
- See. per 100 rev./grams load

Enamels Gloss Paint

I5% pre (RCHTX 65%
. E : Olea. Fhiting. 35%)
“Pigment. Alkvd rr.in'@ms 35% pre

TITANOX-RCHT -~ 28/150  2i/200°  28/400
TITANOX:-RCHTX ~ 27/150  25/200.  26/400

Flat Wall Paint
olearesinous

Bodicd with soap -
solution . '
, reduced B:1
'TITANOX-RCHT - 37/1000 29/550
'rrmNox-ncmrx - 26/950 28/450

- W’ aler S Y stems
| Where the plgment is dispersed in water; Ihe water
.dxsperslble type of titanium dioxide—TITANOX-A-

~ WD—will generally produce lower consistency than -
‘an alternative type such as TITANOX-A-MO. . This

also applies to water dlspersmle ummum-banum pig-

. ment—TITANOX-B-i&'O-WD—m relation to regul.u'

TITANOX-B-30.
The ‘wa'ter'dispersible types arc characierized by

lower water absorption, thus, 3040 parts of distifled .

water will form a paste with 100 parts TITANOX-A-
WD, but on the order of 200 parts of distilled water

will be teqmred by 100 pants of TITANOX-A-MO.

Sodium silicate s}st-ema ( :pcldfng rad coatings)

'Geherally; cousistency of pastes of TITANOX-A'

and ‘sodium silicate solutions varics with the sodmm
silicate abisorption of the pigment,

" In the ‘manufacture of coatings for stcel arc-weld-

ing electrodes, the sodium silicate absorption of the .
. pigment is often one of the determinants of the
_ selection ‘of a particular type of titanium dioxide.

TITANOX-A ceramic grade is the lowest in absorp-

tion (3033), TITANOCX-A-WD and TITANOX-A-LO
~ are intermediate whereas TITANOX-A-MQ is highest

(50-+).

Tinting Strength

The primary properties—fine end optimum particle
size and high refractive index—account for the high
tinting strength of the TITANOX pigments.

The great strength of these pigments is accompa-
nied by their ability to yield remarkably clear tints.

Tinting Slré'ugﬂa qf ' the TETANOK' pigments
and some other White Pigments

(Reynolds’ constant volume method—ultramarine blue) ®

Tinting
: h
TITANOX-RA Strenet

(rutile—alse RA-10, RANC) - 1550

TITANOX-A (anatase— .
ulso A-168, AA; A-24) - - - 1250

TITANOX-RCHT (ruule-calemm,
also RC, RCHTX) - - - . . 600

TITANOX-C . . -
(snatase-calcium, also CX) - - 470"

1|TANox-B.30 (ann(ase-lmmum, ‘
also B-30-AA) - - . - . . 440

Zinc sulfide - - - - - - - < 640

Titanated lithopone -« - . . . 460

High strength lithopone 420
Lithopone ‘-"- s s = - - - 280
Zine oxide - - - - =« o« 210
Zinc oxide (35% leaded) - - - 175

 Basic sulphate white lead - - . 120150

120160

Basic carhonate whiie lead

°Physical and Chemical Examinetion of Paluts, Varniches, Lac-
quers and Colors, H. A. Gardaer and G. C. Sward, 10th Edt.
- tion, pege 48

[}
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ngh Ti mtmg Sirengih neans
~ High Hndmg Power

As 2 guide to the hiding power of white pigments,
‘many paint technolugxsts refer to the data of Hal-
lete™ whick supplemcnted by calculations*® of hiding

power of -soine pigments not: included in IHallett’s -

work follows:

Niding Pascer  iliding
sq. ftperlb.  Units

TITANOXRA (rutile) - - - - - - 147 9.80

s TITANOX-A (nnntnse types) - - - - 115 . 767
o _ch sulfide - - - - -« - - - - . 58 387
TITANOX-RCHT (also RC, RCHTX) - 57 380
. TITANOX~C (analnse-calcmm) < < - 48 3:20
 TITANOX-B-30 (auntase-barium) - - 46 3.07
Tnanulcd hlhopone S I B ) 293
High strength lithopone - - - - - - a4 293
Lithopone = = = = = = « « - - S 27 180
Zinc oxide - - - - - - - - .- 20 133
" " Zinc oxide (35% leaded) - - - - - - 20 1.33
Antimony oxide - - - - - - - - 20 133
. Basic carbonate white lead - - - - - 15 1.00
Basic gulphate white lead - - - - - 13 87

The foregomg not only illustrates the exceptional

-~ hiding afforded by the TITANOX pigments but also

~the relative amount of one pigment that may replace

*. . -another for equal hiding. ‘However, these data apply

o liow smgle con!em. by volume of the pigment in the
L pamtﬂm. .

Smce the ludmg power of & pxgmcnt depends

i mamly upon ‘the proportion of pigment by volume of
the paint’ film, many paint technologists prefer to take

pigment volume .into account when considering the
hiding power of piginents.

In the chart shove to the nght, the extremely
opaque pigments (TITANOX-RA and TITANOX-A)
are shown at low pigment volumes at which these pig-

. menits are generally used, whereas the exiended pig-
-ments - (TITANOX-RCHT and TITANOX—C) are

shown at higher pigment volumes. Thus the excep-

(t) Proc, A.5.T.M. 30 Part TL 895 (19395,
(2) Hidlng Power wa (Tisting strangth (black) X 1) +'

Hiding Power sq. ft: per Ib. 4(98%;_Qqntrast _ratio) Gv‘er‘Black and White

190 |
180
170 P\
160
150 K
140 -\
130
120
110
100 |
90 |
80 }
70}
60 |—
50 |
40
30F
0 20 30 40 50
% Pigment by VYolume of Total Non -volatile

Typical relative hiding in an eltyd vekicle

- tional hiding of titanium dioxide at low p:gment B

volume which is often required in gloss finishes is

contrasted with the relatively high hiding of the ex-
tended pigment at higher pigment volumes applicable .

to semi-gloss and flat finishes. Since at constant non-
volatile content of vehicle, pigment volume may be

" translated into pounds of pigment per gallon of paint,

an idea of the hiding power of the pigments may be
gained from the chart at the right in which an average

‘relationship between the hiding power of paint and

pounds of pigment per gallon of paint is shown.
Although. for a spécific case the relationships thus
shown may not be exact, due to uncontrolled factors
such as type of vehicle and grinding, they should be

helpful as a guide to pigmentation.

[12]
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. Pounds of Pigmyent.per Gallon of Paint :
1 2 3 4 5 6 7 8 9 10 11

) i
TITANOX - RA (rutife)

TITANOX - A (anatase) N

TITANOX - RCHT

/

X

TITANOX-C

N

/mTAnox-a-ao

i
" Relative Hiding PoWer.(Péktial) of Pamt -

A\

)%
%4
/

1 2 3 4 5 6 7 8 9 10 11 .
: Pounds of Pigment per Gallon of Paint - ‘ - -

.

4

/

(131 | o - -
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L
4

TITANOX |

% . ) 1 ih, Particle Refrncti;f ! D '
ni? S i il . Lb. Si Ae \ ey ‘
(l!lillﬁl:l::lm) ‘ Gl;:?i"; l(;:ll‘.g . Gal ; a'?'.zji‘- : (Ir:g::) ' Brgt::t)em '
, miicvon
Aua[asc Titenium Dioxide : . -
TITANOX-A-MO 98 39 0308 | 3249 0.3 2.53 98.5
TITANOX-A-LO 98 39 .0308: 3249 0.3 2.55 98.5.
“TITANOX-A-168-BO 97 3.9 .0308 32.49 0.3 2.55 98.5
TITANOX-A-168-LO 97 39 0308 3249 | 03 | 255 98.5°
TITANOX-AA 9 3.9 .0308 3249 | 03 2.55 985
TITANOX-A-24 94 38 0316 3165 | 03 255 | 9710
TlTANOX—A—WD 98 3.9 0308 3249 0.3 2.55 98.5
_TITANOX-A, ceramic grade 98 39 0308 32497 1 06 . — Coe=t
Ruulc Titanium Dioxide . ‘ e ) : ' P
Tl'lANOX—A—NC 97 42 - 0286 ) 3499 | 0.6 AT - 95 :
TITANOX-RA-10 - 98.5 42 0286 | 3499 | 04 27 | 91 |
TITANOX-RA . / 97 4.2 0286 | 3499 | 04 | 27 97 b
TITANOX-RA-NC _ J 9t 4.2 0286 | 3499 | 04 | 27 97 .
. TITANOX-RA-WD 98 42 0286 3499 | 04 § 2.7 97 i
Titanium-Rarium . i ‘ ‘ A
(30% TiO,- 0%, BaSO,) SHNNNE B i .
TITANOX-B-30 29.5 424 {0283 3531 | 0.5-07 191 98.5 ‘ :
) ,Tl"\l‘AN‘O'Xv-“B‘—‘%—AA 29.5 4.24 0283 35.31 0.5-0.7 191 98.5 .
- TITANOX-B-30-WD . 29.5 424 0283 | 3531 | 05-0.7 191 | 985 |
-Titaniuwim (Anasase)-Calcium _ ‘ " :
(30% TnO:. 70% CaSO) ‘ . : : :
ITANOX—L ~29.5 3.13 0383 ..26.07 0.5-0.7 | 187 98.5 |
e e l‘lTANOX—CX 29.5 3.13 0383 26,07 |} 0507 | 187 .1 985 |
G ‘Ruule-Calcmm i ‘ ’ :
(30% T'ﬂ)z (ﬂlllle). 70% CaSO.) : ' '

TA J 29.5 3.25 0369 27.07 0.5-0.9 198 915 ¢ -
TITANOX-RCHT 29.5 325 0369 27.07 0.5-08 | 198 . 98.5 z
TlTANOX—RCllTX 29.5- 3.25 0369 27.07 | 0508 | 198 985

Lead Titanate (PVTiO3) : o , ] . ' o N
N TITANOX-L — 13 0164 | 6083 0.4 C 24 | 91 j

‘Diseoatined Pa'gimm: ‘TITANO}-{—A-NC and TITANOX-L are not beiag pmdued.
New types aat yet for sale:  TITANOX-RA-NC, TITANOX-RA-WD.

Consistency: The unestended titanium diozides are similar in consistency in most &

LR )

paint prod but at high pigment

" Oil abserption: Spatula method exp

cuntent suck ag in pum the MO types generally yicld higher consistency than the LO types.
For the posite pig: the bers on the average are propoctional (o time of fow generally obtained with

vi usually employ

1 as I, oil per 100 1b, pigment—determined in relation to standard umple under con-
Dry Brightness: 1lunter sulti-puepose reficctometer—green filter—measured on cake of pigment.

- | [14] .
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Yigments

E:,?,'z | ﬁﬁ:g{‘;.;.'f, a\bagriils(inn‘ , s"&i-‘i‘,';'ﬁ. | Rvmtans '('"(':.'.'.':')‘e 7 Principal Use.
9 40 26-27. 1250 1o - White exterior house paints; general utility.
9 40 20-22 , 1250 18 —_ Interior gloss enamels and lacquers, rubber.
0 | 10 | . 2627 | 1230 | 20 — |
’IQ | W0 20-22 | 12500 20 —_ White baking enamels.
9 % | 21-23 12500 1 .30 — Specification paints; exterior paints retarded chalking.
5 . 95 | 2627 | 1250 | 63 — Automotive enamels; exterior ensmels and paints,
‘ = | ‘1‘25‘03 L= - Paper filling and coating; water vehicle systems.
- —- ~— I Welding rod coatings; ceramics.
= 18—;20 100 \ — ‘ Sgwifﬁatj«m paints.
: o2 19-21 Co%0 — White exterior house paints. ,
i ] 109 9 35‘ E — . Industrial ‘qnamc!'s; architectural enamels.
1 00 20 1000 | .— | Tinted exterior paints and enamels.
R \— S e - — | ‘Waxed paper. .
S . . =
o high 15 410 15 60 Primers for hiouse paints; industrial primers.
9 . high 15 440 30 60 Exterior paints, retarded chalking.
—- I, high _— 440 — —_ - Paper filling and coating.
9 | high | 28 | 40 [veeylow| oo Sce TITANOX-RCHT.
9 | high . 21 470 very-low | 55 See TITANOX-RCHTX.
6 } lligli. 1 21 | 6us 100 55 "Exterior tinted psints and enamels.
: 8 | high 23 | 600 20 | 60 | Flat wall paints; white exterior heuse paints.
T -8 o high |7 21 . 600 20 |. 55 | Interior architectucal finishes, <.
: ery:-pale { - . - : o ,
yellow ~higls - 10 570 120 - | - Tinted exterior paints,
Chalking: Relative chalk: rest The high nwmbers indicate high chalk-resistance or « low chalking. From the average of |
a P of comparabl pneliul"" the numbers are propoctionsl to the time required for chalking
to coramence and coatinue.
Afieryellowing: The relative ability of the pigments to teu:d the -l'la-yelhwmg of white mtmg-—p-mwhdy synthetic resin
. types. Less after-yellowing (greateat ) o 1 by higher numbers.

Tinting srength: Reynolde constant. volume metliond—~0.5 gram Std. TITANOX-A plus 1.25 gm. ultramarine blue (6 parts
barytes, 1 pact ultramarine bine) plus 0515 mi. refined linseed ol has tinting strength 1250, Although an
exsct g & relationehip ibe shown, tinting strength is generally indicative of relative hiding power.

¥ Risenoes of E'umt. Dﬂﬂ'ereneen in wlnleneu are nllghl except in the case of TITANOX-ANC (discontinued). The lesser vluu-

ness of the cutile ﬁ.ygen is usually countecacted by htghet brightness.

(151
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| ‘Brightness or Reflectance
of Coatings

Ophmum particle size, high refraclnve index and

atomic structure such that hght of any given wave

ength is . not strongly absorbcd assure. ‘high reflec-
tance of films plgmcnted wuh TIT ANOX.

sze other optical pmperues, bnghlness dt,pends-
_upon many factors, but with a given white pigment

and vehxcie, it is lurgely determined by the amount
of plgment The. ruule types of TITANOX .have

~greater, bnghtemng power than the: corresponding ana-

tase types, the only exception, hcmg the now ohsolete
'TITAN.‘ XA-NC which liecausc of relal:vely coarse
'pamcle nze together with alrsurphon of blue had low

: bngh ening power.

Among ‘the various typw of anatase titanium di- -

oxide there is not a great deal of difference in effect
on brxghmess of conlmgs, ‘but the Jower brightness af-
forded By TITANOX-A-24 hasto be considered where
‘bnghlness is a critical requirement. In general, if an

rhnrhry value of 100 is. assigned to TITANOX-RA,
then the brightness produced in coatings by the others
will be accordmg to, the fnllowmg chart.

e TlTANOX "RAL, RA (rutie types)

TITANOX - ANC B

80 & % 95

8

- % Brightness at Hiding Thickness

In view of their high tinting and brightening power
the TITANOX pigments are ideally euited for tinted
coatings having high opacity. Where demanded, the
highest hiding obtainable in a white or tinted coating

Brightness .(Hunter reflectometer)

will be assured through the use of the maximum
amount of the proper TITANOX pigment. This maxi-
mum amount in terms of pigment volume can be suffi-
ciently low to maintain hngh gloss, ﬂembzhty and other

desirable film- propemm

Typical Differances in Brightness in synthefic resin and oil vehicles
{For illustretive purposes only}

TITANOX - RA (rutile)
R
92 |—— 21 ==ITITANOX - A
7 {anatase) |
o1 —/ (168 LO)__|

i/
[

5 10 15 20 25 30

%
e

% Pigment by Volume of Nqn-velatile - % pvc

! [ ! T T
[TITANOX - RA (rutile Ti0,)
- 93 — t T
‘ l -~ TITANOX - A reg.
o 2 / (anatase Ti0z)
e I e WA I R
g % P17 T TITANOX - RCHT
B2 o0 A | Awtile Ti0,-
5 7 5 1 Cas0y)
£S 8o A |
§® A | S umnox-c|
xS 88 7 (anatase TiO,-
28 | CaSO,)
-~ = 87 — 1 T
8 L1 Tianox - ANC
= 86 7 ("ch:arse" |ruti!e 'll’ioz)

85
_ ic 20 '3Q 40 50 60 70
% Pigment by Volume of Total Non - volatile

[16]
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Relativé Hldmg Power (Squai'efe_ef per gall@n)
, o |
3

-‘Briglniness and Hiding Power
of White Paints

Because of the strong lmghlcmng action of the
TITANOX pigments, often there will be brightness to
spare even where the pngmentatmn is an exceptionally
economtcal one such a8 70% TITANOX-RCHT and
i on reqmtemenls, the
¢ss through the addi-
ent can be sure of l]xe

The chart below is typical ﬂlusmmon of increase

in dry hiding of white paints as brightness is de-
creased by addition of black pigment. The relation-
ships_apply exactly’ only to the particular paints
sludxed and should not be applied to any similar -
pamts selected at random. The amount of black added
is riot shown because this, of course, depends upon the
type of black or dark pigment and the method of its
mcorporatmn into the paint. The hlghest brightness
shown below is that of the paint without the addition
of ilack. Advrantage has been taken of this unusually
hlgh bnghlness to secure excepuonaﬂy hlgh hiding for
the | gwen pigmentation.

900 it l

e,

800 |——1— \ 4'

8

[+1]
o
(=]

(/g o
\@{% 4
v Pl

[
8

100

70 72 7% 76 78

80 82 84 86 88 30

% Brightness (Hunter reflectometer)
[17]
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‘Whitening Power

Primarily because of their. innate whiteness the
TITANOX pigments impart whitencss to paints and .

other materials, Slight diffcrences. in the whiteness
" of dxﬂ'crent ‘l‘ =% c p ginent may. rcsult m shght

‘ upou the velucle,
amoug the

TITAN‘OX- A (anatase types)

TITANOX - RA (rutile types) |
TITANOX - ANC _

Whiteness’

ferent classes of the TITANCX straight utamum di--

oxide pigments may be rated as shown.

Among the composlte pigments relatively the same
order exists, but in rutile-calcium pigments the chalk
resistant type—TITANOX-RC—has a yellower tone
than TlTANOX-RCHT A lypmal difference in an

ness as determined by the Huntet Reflectometer
fu“uws. -

" Pigment’ . % Bri.

Color Index . ._
TITANOX-C. (analase-calcmm) - - . 86 36
TITANOX-RCHT (rutile-calcium) - - 87 44
TITANOX-RC (rutile-calcium; chalk-

resistant). - - - - - - - - -8 | 55

inSting Whiteness

Pérminent whiteness—an ultimate goal for white
organic finishes—is being approached through the

TITANOX pigments. The yellowing with age of white -
organic coatings was early found to be naturally les-

sened by the high tinting strength of titanium dioxide
which ‘masks the developed color. In addition to
masking discoloration, modem titanium dioxide in-

" enamel 88 expressed by the color index* and bright- .

t

hibits and retards the - color change of vehicles. -

A typical comparison in which color index* is con-

sidered to denote relative yellowuﬁs is shown in the
followmg table:

Air Dry Alkyd Euamel
15% pve
Color of film
5 after exposure to
Color ol film -diffused light for
inisially . 8 months
' % -Color % Color
Pigment : Bri.  Index - B Index
TITANOX-A-168 - - 890 37 . 870 110
TITANOX-A - - - 830 42 86.0 16.0
TITANOX-RA - - - 900 55 875 130
- - .9090 58 875 16.0

TITANOX-RA-10

The better retention of whiteness of the enamels
containing TITANOX-A-168 and TITANOX-RA is in-
dicated by the lower values of the color index of the
exposed enamel in comparison with TITANOX-A

' e - regular, and TITANOX-RA-10.
20 40 60 80 100 -

*(% Reflected with Amber Filten—% Reflected with Blue F!lhr)

X 10¢

[ % Reflected with Green Fliter

[18]
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~_titanium dloxndes i

" interior finishes; G

- pigments TITANOX-“CHL,W

Generally, although initially not as white, coatings

made with the rutile pigments are more resistant to
‘change of color on aging. *This is indicated also in
the preceding table by the smuller chamge in color
index of the rut;le pigments. -

Retcntimr of .\Whij&‘ene"ss" of Coatings

'TANO -18, RA |

‘JL E |
0 10 20 30 4(}1 50 60 70 80 90 100

The chalk- resistant lypcs ol' titanium dwxldc are
also improved in colo; retention so” that -they may
also be applned to finishes i in which color retention

is a factor. These. ‘[ngmcnm are' TITANOX-AA,

“TITANOX-A- 24 and’ T[TANOX-RA«NC Experience
thus far mdlcaies u lhe average, in relative re-
- tention of‘ whi ganic coa\tlllgs where an
arbitrary value of 1
the relation bel,weén

different types of | TITANOX
: nlnovc.

and ,}TXTANOX-RA wlnch are

TITANOX A-JGS

guished from that dde to!
ered white' extemor house

The composxte TITAN
notable for pmm

JX pigments have long been

b
il

co! or retention particularly of
r they are slightly superior
ofﬁ\mtamum dioxide and ex-
arl x true of the rutile calcium

and RCHTX.

to equivalent mixtu
tender. This 1sl'!part

- by early and excessive ichalking

2ssigned 10 TITANOX-A-168

Chaﬁkmg

' The rapid chalkmg of the earliest titanium pxg~
ment was a serious obstacle to its use in exterior
paints, but for several years, control of the chalking
of the TITANOX pigments has rendered them indis-

~ pensable.to white and tinted extérior coatings which

combine hngh hiding <power with durability.

The clean attractive wbueness so essential to a
white exterior house paint is promoted by the chalk-

ing types of TITANOX pigments, controiled to chalk

at the proper rate. Similarly, the beauty ‘of lasting
tints free from unsightly light and white areas caused

calls for the use of a
dxalk-resxstant type of TITAN@X

The pigments are listed below accordmg to decrease
©in c}:alkmg,m xqcrease_ in chalk-Yesistance:

. Titanmiun: Dloxule

Chalking types—someumes relerred to as free chalking—
indicated for use in exterior white house paints
TITANOX-A reg. (anatase)
TITANOX-A-168 (anatase)
TITANOX-RA-10 (rutile) -

Clnalk -resistant — sometimes called’ seml-challcmg or
“semi non-chalking”. Used in white house paints at high
concentration or where less chalkmg desired than with
chalking type. Also in tinted. enmels or interior-ex-

terior combination finishes
. TITANOX-AA (analase)
TITANOX-RA (rutile)

Highly chalk-r&sxslanl—mamly for exterior lmtcd enamels v

- TITANGX-A-24 (anetase)

. Very hlghly chalk-ralslant——rel'ened to as non~chalkmg

——exlenor tinted enamels and paints

TITANDX-RANC {rutile)

_ Tﬁanuum—ﬂanum Plgmem
Chalking type - - - - -  TITANOX-B-30 (regular)
Chalk-resistant - - - - - TITANOX-B-30-AA
Titaninm-Calcium Pigment

Free chalking type ~ - - - TITANOX-Cand CX -
Chalking type - - - - - TITANOX-RCHT

Very highly chalk-resistant—referred to 2s “non-chalking™— -

tinted paints
TITANOX-RC

[19]
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B, T

In general, these pigments' differ in chalking as  only relative petformance, this chart shoul& serve as
shown in the chart below in which numerous compar- -~ a valuable guide to the use of TITANOX plgments in
. able exposures have been averaged: While indicating exterior pamls and enamels,

Chalking

Exposed at 45° Facing South

2.
=1
o
@ |
=
"
=4
(o]
N &) N
|
b
i -
ot 63// .
e
&
N _ "
0 5 6
Months
[
{20}
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.Senu-gloas paints

The types of TITAN OX preferred for V&rmus Uses

Under each use, the type of pigment generslly preferred is mentioned along with brief comment. Further deta:ls
related to ‘a particular application will be gladly futnished in answer to welcome inquiries which may be directed to our
office: niearest you or to Titanium Pigment Corporation, 1 Broadway, New York 6, New York. :

Paints
» Interior Art:hifleclural Finishes .

Flat wall paints, calcwoatérs, mﬂl primers and

" scalers, emxmel undercoatcrs

TITANOX-RCHT or -RCHTX pruperly extended.
For exceptionally high hiding these pigments may be
foniﬁféd‘_witl;l TITANOX-RA..

TITANOX-RCHTX or -RCHT as sole pigment or
gxtendgd These pigments may be fortified with
TIT ANOX-RA for exceplionazlly high hiding.

Gloss Pamls and Painters’ Enamels
TITANOY-RCHTX as sole pigment or extendcd de-

~ pending upon ludmg required.

Arclulccluml Enamels
For highest hldmg—TITANOXRA Combina-

tions of TIT ANOX-RCHTX and TITANOX-RA also
: 'suggested

‘ 'Water-rcduczble paints

TIT ANOX-A reg., TITANOX-A-WD TITANOX-
RA-10 or-others dependmg upon the system. -

- Exterior Hoﬁée Paints

‘ Whue

In the usual combinations of mamum dlonde, lead, -
zinc and extender pigments, TITANOX-A-MO (ana-
tase) is preferred on account of chalking to reduce
dirt retention and to promote whiteness. TITANOX-
RCHT (rutilecalcium) also used- extenswely but

[21]

Exlerior House Painte (Cont.)

some formulators prefer greater whiteness of regular
TITANOX-A-MO. Combinations of TITANOX-A
MO (anatase) or TITANOX-C (titanium (anatase)-
calcium) with' TITANOX-RCHT are suggested for
increased chalking. TITANOX-RA-10 (rutile) al-
though applicable to white paints does not chalk as .
freely as TITANOX-A-MO(anatase). Where titan-.
ium dioxide accounts for large percentage (say 20%) -

" of llne total pigment the remamder 'being balanced
. lead, zinc-extender combmanon, the semi-chalk re- -

sistant pigments — TITANOX-RA or TIT ANOX-AA
may often be used wnlhoult excessive . dirt retention.

Tint Base . | ‘
TITANOX-RC on account of high chalk-resistance -

provides in proper combination with reactive pig-
ments, and extender, lasting uniform color of tints.

House Pamt Przmers
TITANOX-B-30 (ntanmm-bmum) has long been

_used in proper combination with white lead and |

bodied -oil for these prodqcts, but equivalent combi-
nations of TITANOX-A-MO and extender may also
be used. TITANOX-RC has proven suitable.

Porch and Deck Enamels
and Trim Paints
Tinted

TITANOX-RC is particularly adaptable to this
class.of coatings on account of its high chalk-resis-
tance.

0007-SWP-000006536




Ihdusﬁrﬁaﬂ Finishes

‘ Eaking‘vprimers on metal for white and light

tinted finish coats

TITANOX B -30'is prefcrred on account of its ex-
treme. insolubility, but ‘combinations of TITANOX.-
Ador TITANOX RA and selected extender may also
be used.

Baking enanels and tin-printing enamels,

TITANOX-RA on account of its exceptional hiding
and brightuess is ‘,prgferred.' For maximum whiteness,
such as required for refrigerators and other house-

“hold équipmént, TITANOX-A-IGB is often selected.

Automotive Enamels .

Chalk-resistant titanium dioxide—TITANOX-A-24

is preférred, but when available; the high hiding

rutile type — TITANOX-RA-NC will be particu-
larly suitable. TITANOX.-RA may also be used in
“combination with non-chalking pigments.

Lacquers

TITANOX A LO is used where ease of dispersion -

- isthe primary requisite, but TITANOX-A-168-LO and

_TITANOX-RA are also applicable. For exterior lac-
«quers TITANOX-A-24 is preferred but the high hid-

. ing rutile TITANOX-RA-NC when -available will be

- paruculnrly suitable. TITANOX- RA and TITANOX-

~“AA are also used. Where excepllonnlly high hiding is

ot xeqmred or where extender i is needed TITANOX-

- RCHTX will fill the requirement.

« Paper
Beater addition
Water. dispersible anatase titanjum dioxide —
TITANOX-A-WD—is extensively preferred, although
the regular anatase type TITANOX-A-MO, the rutile

-type TITANOX-RA-10, water dispersible - titanium- -
‘barium TITANOX-B-30-WD or regular titanium bar-

1um-TlTANOX-B~3O may be used. Average weight

ratios of these p!gments to pmduce equal opacxty are
about as follows: :

TITANOX-A-WD or -AMO - - 10
TITANOX-RA10 - - - - - - 08510
TITANOX:B-30-WD, or -B-30 - - 25275

- The ability of th.e pigment to opaclfy and render @
lighter-weight sheet as opaque as a heavier sheet (un-
pigmented) as well as to reduce show-through and
transpatency when waxed is mdlcaled by the follow-
ing typical data:

1009 Bleached Sulphite: 25 x 38 — 500

% & Contrast Ratio
TITAROX-AWD }ar Basis Beight - -
inSheet . - 401b. 508, 60
0 - - - - - -7 - 81 8
- - - - . - 8L - 87 9
R - 8 89 - 925
3 - - .- - 8 .95 94
4 - - - - - - & 02 95
Show-through Effect
Brightness on reverse side .
. . % . oyer solid black printing -
TITANOX-ARD G0 Bnglune.u Ior .Basu Feighe
: in Sheet 40 1b. 7 60,
] e s e - - 416 52 603
1 - - - - - - 520 60 67._5 B
2 e e e - 57 - 65 720°
3 - - - -+ - 600 68 . 745
71 76.6

4 < - - - .. 630

Waxmg Slock—-Bleached Sulplnle'
2L5 Ib. (24236 — 480)

% ’ %

TITANOX.A¥D co Upuuly
in Sheet anwaxed waxed
0 - - - - - « < - -5 3.2
- - - - 624 456
2 - - - . - - - - - 684 524
3 - - - - - - - - 16 55.7

% e % '

" TITANOX-A¥D : : Brightness
in Sheet unwazed ’ lrml
RIS C ¥ B 60
| - - - T84 70
2 - - - - - .- - - B8l6 32

3 - - e - - - . - 828 .15
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Sur]acc Su..c Applacauon

The. water

B-30-WD, -B-30, rutile titanivin dioxide TITANOX-
RA: and. also the: rulllc-(.dluum pigment TITANOX-
RCHTX may be used, The weight ratios of these pig-

ments’ for cqual opicity “secured: llu‘uugh a light sur-

f.lu, Bize dre. znbout as fullows.

TITANOX-A-WU or FA-MO - - - - 10
le'l‘l\N()?\-l{A l() seis e - e - 085
TITANOXH-30:WD, -B-30. - - - - 20
ﬂ?l'l'/\Nf()f\:RMEfil‘( R I X

" The remarkable increase of opacity and brightness
by the surface apphcalwn of the pigment is revealed

in. the followmg typical average data:

TITANOX-A ) -
Pounds per Opacity
. rednt Per cent Contrast Ratin
25 x 40— 500 Bawseh & Lomb)

6 - - - - 650 00 7O 800 850
05 - - - - 735 .75 810 8L5 830
10 - - - - 760 - 795 830 860 WO
15 - - - - 785 815 845 815 %00
20 - - - - 8L0 835 40 885 .. 9L

25 - - - - 820 815 870 895 915

30 - - - - 025 5.0 815 900 920

TITANOX.-A
Pounds per Rrightness
reant % Reflectunce

R I R 85
05 - - - - - 77 BLS 86
10 - - - - - 735 825 &7
‘15« - - - - 795 830 875
20 - - - -.- 200 835 880
25 - - - - - 805 846 885
30 - --- - - 8l0 . 845 890

Coating o
Water dispersible anatase tilanium dioxide —

TITANOX-A-WD is generally preferred, although

" other types including rutile titanium dioxide and ru-
« tile-calcium pigment may be employed.

Quite often a portion of the coating mineral {clay,
chalk, etc.) is replaced by titanium pigment. The fol-
lowing example taken from laboratory work may
prove valuable as a guide in experimental work on the
mcrease in opacity and brightness to be expected by
pigmeéntation of the coating with TITANUX-A-WD.

dispersible mamum ‘dioxide — .
 TITANOX-A-WD or reg. A-MO as wellas TITANOX-

15 Pounds of cosating applied (25x40 —- 500)

TITANOX-A-F'D . Opacity
o of : 6 contrast ratio
mineral portion : (Bausch & Lomb)
of couting : _of couted paper
9 - - - <« . <75 80 . 85 .
5 - - - . . < 815 845 bieid
1 - - e - . - 850 875 90
2 --- .+ . - - 8IS 90.0 925
TITANOX-A-F'D
Yo of
mineral partion % Brightness
of eonting e cuated paper
0 -----'-75 8 85
5 - - L e 73.5‘_ 825 865,
- - - .« - -« 805 84.0 875

- - - - - - 3525 855 . 885

Rubber

All types of white and llglu tinted Rubber
Com pounds

Becausé of their fineness and plxysical and chemical .
‘stubility which make them compatible with natural
and synthetic rubbers and compounding ingredients, ~
the TITANOX pigments are ideal whiteners and
brighteners for rubber. Depending upon the type of

compound, titanium dioxide unextended, or the ex-

tended types may be used. Numerous tests have re-.

vealed that the following ratios on the average, express
the rcl.mve weights of the TITANOX pigments which
will produce equal brightness in rubber pajoducts' :

TITANOX-RA, -RA-10 (rutile TiG,) - - - - 07509
TITANOX-A-LO (anatase) « - - - - - - . 1 -~
TITANOX-RCHTX (rutilecalcium)- - - - - 2025
TITANOX-C (anatase-calcium) - - - - - - 3

TITANOX-B-30 (titanium-bacium) - - - + - 35

Although higher in brightening pow_ér the rutile
type pigment imparts a slightly yellowish cast as
shown by a typical comparison:

Reflection values -
Amount of {Hunter Multiparpose
Pigment . Reflectometer)
- Parts: 100 paris ~ Green
Pigmient rubber (Brightress) - Amber Blue
TITANOX :
A-LO (anatase) - 15 38 - 739 69.2

RA (rutile) - - 135 734 4.5 682

[23]
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. Lé@ex .
 Water dispersible titanium dioxide—TITANOX-A-

WD—is often preferred when dispersant is not used.

With dispersant, T[TANOXA -LO or TITANOX-RA .- anced frit and also as a mill addition TITANOX-A

are of ten employed

Plaslics

Phenolic types

- TITANOX-A-168-LO or -MO is preferred on ac-
count of decreased discoleration, although TITANOX-
RA in lesser amounts in proportion to uulmg strength
may be used.

C ellulwsac Types

“TITANOX-A-168 preferred, but for articles sub-
jected 1o exterior exposure the chalk-resistant types
- such as TITANOX-A-24 may be used.

Vinyl Types

TITANOX-A reg. MO or -1.O uldlough -A-168 or
TITANOX-RA may he used. In tints the composile
pigments—TITANOX-C and TITANOX-RCHT-—are
also employed. In the unsupported vinyl plastics only

- very small amounts of TITANOX-A or TITANOX-RA
are requlred for decreasmg transparency; appreci-

ablle decrease in transparency heing afforded by 1%

- “titanium . dioxide. On the average 0.75 parts of
‘*TETANOX-RA (rutile) will equal LO part of
: TiTANOXA regulnt (axmtasq,) i opnclfymg power.

!’olyatymne

‘TITANOX-A-168 usually preferred for whites
while TITANOX-RA on account of allghl yellowness
may be rwlncted to tinis.

Acryhcs

TITANOX-RA often employed on account of high
opacity although the anatase type may be used.

In general T[TANOX A-168 TITANOX-RA aud
TITANOX-RCHT are quite umvemlly npphcmble to
any type of plastic.

“Ceramies
Super-opaque vitreous cnamels
Titania type—as a constituent of the properly bal-

imparts high lmghlness and opacity to vitreous enam- -

- cls. TITANOX-A ceramic: grade is usually preferred

on account of umformlty and working qualities, al-

though others may be used.

Acid resistant vitreous enamels

Small mldmons of TITANOX-A enimnce acid-re-
snslance
Decorative glazes

For whnlemng and brightening decorauve coatings

for glass, TITANOX-A regulm', is often preferred.

Dccoratwe and colored glass

o e8

For bnghtenmg colored glesses where color i is de-

rived from cerium oxlde—-TITANOXcA-MO or cer-

. amic grade are added to the melt.

. Optical glaas

TITANOX-A-MO may be used as a source of titan-
ium dioxide for optical glass having high refractive

index coupled with improved weathering properties.

Welding Rods
Coatings for mild and dlloy steel including
stainless steel arc-weldiiag‘elgcttodeg
Functioning mainly as arc-stabilizer but also bene-

fiting the slag and contributing to protection of the

‘weld metal TITANOX-A ceramic grade, on account
-of physical and chemical umformnty, is well estab-

lished as an mvaluahle consutuent of -these. coat-

ings. Depending upon formulation and equipment,
TITANGX-A-WD, -A-LO and -A-MO -aié; also used.

* Floor Coverings
Linoleum :

" The high tinting strength of rutile titanium dioxide

—TITANOX-RA~—is preferred for its ability to regu-
lale color by overcoming the darkness of hnoleum ce-
ment, wood floor and cork.

[24]
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Felr %se-prlm paints

TITANOX-RCHT or -RCHTX provide -adequale -

hiding economlcally for the finish. paints along wx(h
proper consistency and clear bright tints.

Aaphaluc or composuwn tile
On aec«mnt of unusual[y high tinting strength to

- ovércome dark color of the binder—TITANOX-RA—

ruule titanium dioxide is usually preferred.

I&ubber ule

TITANOX-RA or TITANOX RCHT depcndmg
upon formulanon

. Plasuc types

o Dependmg upon color and plxysncal propertles-—-‘
~TITANOX-RA—for greatest brightening and opaci-

Iymg at lowest loading. ngher loadings or tints—

: TITANOXJRCHT

Coated Fabrics
Aruﬁcw! Lealher-—pyroxylm and plasuc types

For maximum whiteness analase titanium dioxide

—TITANOX-A-168 or -A regular, preferred but for

increased hiding—TITANOX-RA. For many require. -
. ments—TITANOX-RCHTX is providing highly ac-

ceplable i:'mlor and texture. eodnomica‘lly

‘_ 0:1 clolh and shade clozh, soall coverings

TITANOX -RCHTX on account of high bulking and

" inlgh hiding can be used most economically to replace

lower hiding pigments. Any degree of hiding and

,u'anslucency where necded is most economically at-

tainable with this pxgmcm.

Leallier

- Addition of pigment before or during

fatliquoring—drumming in
Some operstors prefer TITANOX-A-168 or

TITANGX-RA feeling that these pigments have

greater adhesion to the skin. However, other types
may be used, especially TITANOX-A-WD and regular
TITANOX-A. The pigment may be added directly as

such or in the form of pigmented emulsion paste. Be-
cause of the need for maximum whitening and bright-
ening with & minimum amount of pigment titanium
dioxide is preferred to the composite pigments.

Tanners’ leacher ﬁmshes-;waler and
organic veliicle types

. TITANOX-A-168.LO or TITANOX RA preferred
gcnem“y for otganic types—A- 168-LO for maxi-
mum whiteness. ‘The composite pigmerits formerly

TITANOX- B-30 to a large extent, but now TITANOX-

RCHTX are ‘ealled upon ‘wheré thicker «contings and

. higher pxgmen!ahon are reqmred in organic typa
ln the water types — “TITANOX-A- MO or

TITANOX-A-WD .are used extmsxveiy TITANOX-

B-30 aiso appllcable to finishes - for the rougher
lcalhers or wllere prommence of 'grain is not a factor. -

Shm: hmngs, elc., and uuluy ﬁmshes—- .
‘sole paints, .elc. :

TITANOX.A regular or TITANOX-RA finding use,

but in many articles such as linings where extended

pigment provides ample tinting strength—TITANOX-

RCHTX is in gréat favor.

Te\;l;nle Delustrmg and F mnshmg

Internal deluszrmg of rayou
Viscose TITANOX-A-MO on account of uml'ormuy

of fine particle size is preferred. Acetate—TITANOX- -
- AN or TITANOX-A-24 not only for delustring effect
- but also to lend stability to the dyed filament. -

,Eﬂc-rrsal.,dehutrx;ng of rayen
TITANOX-A-MO or TITANOX-A-WD-are suitable

fur the aqueous dispersions. Where weight is also
desired TITANOX-B-30 and TITANOX-B-30-WD
have heen used.

Printing ,
In the aqueous types—TITANOX-A-MO, -RA-10

.A-WD, -B-30, but in lacquer and organic types

TITANOX-A-LO has been preferwd for its ease.of

£25]
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dispersion- although TITANOX-RA may be advan-
tageously employcd
- those composmmls in which extender may be tol-
erated.

; Stri‘ppiug of dyes

 Titanium: sulphate cake containing total titanium
as TiO: about 20% and total sulphate as H:50« about
50% is used as a starting material for the preparation

of titanous sulphate stripper. The extremely high re-

ducing power of titanous sulphate- is responsible for

its, effective discharge of dyes on rayen and . other

fabrics, ¢specially since it operates in an acidic hath.

Inks

Al ‘t_vpos of whiie and lighe t,.‘nlnreﬂ inks

. TITANOX-A-168 has been preferred not only
.. because of ease of dispersion and high -hiding but

also “promiotion of color retention. In some cases

TITANOX-A-168-MO is preferred for slightly higher:

consistency needed in some pastes. TITANOX-RA
- which combines higher hiding with the color retentive
' _effect of TITANOX—A-IG»B is also coming into favor,
all.hough shghtly yellower whites are obtained with
’-RA and lhese may require additional lomug.

‘In off%t luho inks—TITANOX-A regular is usu-

i .ally avmded since this pigment does mot exhibit
,the ra.lslance Io emulsification whnch characlenzes

i TITANOX-A-168, -AA, and -RA.

“Tin printing inks mentioned under PAINTS——m-
'duslrlal finishes — are natural producls for ligh
hiding rutile — TITANOX-RA or the old stand-hy
TITANOX-A-168-LO ‘where maximum whitencss is
" needed.

~ Shoe Whiteners and Cleancrs
quuui white shoc dressings

. TITANOX-A-MO or TITANOX-A-WD have been
generally preferred for ease of dispersion and fa.
cility in formulation to yicld all desirable propertics.

STITANOX-RCHTX also fits

Paste dressings

-Although TITANOX-A-MO or TITANOCX.A-WI3
will usually meet the requirements, TITANOX-B-30
or -B-30-WD_may be employed inasmuch as exlendcr

-can be lolemted at the high plgmentatmn.

ﬂosmetics -

Face powders, éougc, and all other products
governed by the FEDERAL FOOD, DRUG
and COSMETICS ACT

Although' titanium dioxide is the most effective
white for these 'prod_u‘cls the use of TITANOX pig-
ment of any type is not recommended. Titanium di-

- oxide specially purified to conform to the regulations

of the above-mentioned act may be secured {rom
certain supphers to the cosmehc industry who carry
this. product.

: -Electronics

Ceramic dielectrics

TITANOX-A is the starting material for titania
and titanates of ceramic bodies having extremely high
dielectric: constant and other desirable properties for

‘use_in condensers and other apphcatlons especially
for high frequency work.

The TITANOX pigments may be part of the dielec-

tric. of organic type insulators whether used on ‘wirc

or in condensers. .

Electronic tubes =
‘Metal to glass seals, -coatings on filaments and

‘grids depending upon the application may require .
 titanium dioxide of the uniformity of TITANOX-A.

Chemical

Carbides for cutiing tools S
TITANOX-A-MO is a source of physically and
chemically vniform titanium diexide in the produc-
tion of mixed carbides of titanium and tungsten. Effi-

cient cutting tips for high speed tools are fabricated
from these products.

[26]

0007-SWP-000006541




o materl‘als such as llrriemte

mu_m, 'water soluble tanmm sulphale cake wnll be

Titanium tetrachloride ana! other :
titanim compounds

TIT. ANOX A because of physical and chemical uni-
fonmty is an economical source despite its cost for.
the ms{f‘lufacmre of lltamum telmclllonde wluch dur-

" The; plgment because of purity ehmmales the com-.
esses required for removal of iron and other -

plex p1 o

elemems

ich woul ,lmve to be lmndled i source
“““ hd rullle. e

As w conveénient aqurce of water solutions of tita-

Tita tum’ sulphate cake soluble in water to yicld
solutions of ‘about 10% TiOs and 25% HiSOx is suit-

- able for' tise as’a modnfymg agenl in the manufacture

of lead c]nromate.

Bmldmg Matemais

‘ /ﬁsbcsws-Cemeut shingles, su!uug and moﬁng

Slurried with water or added directly to the veneer
coat, TITANOX-A-MO or the water dispersible type
T[TANOX-A WD provide the. &&xrcd whiteness ‘and
high reflection. Special coatings for thwe shingles
may also utilize the rutile type pigments.

Roeofing granules

TITANOX-A-MO or TITANOX A—WD used exten-

sively to brighten colors, particularly to overcome

variation in the color of the natural minera), through

high hiding and high tinting strength.

‘Siding, imitation brick, etc.

TITANOX a‘pplica.ble as to roofing granulw.

: Insulazum aud canslrucuou board

TITANOX-RCHT as well es TITANOX- AWD ap-
plicable to coatings for bnghtenmg and rendering
uniform appearance.

[27)
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List of Uses

APPLICATION TITANGX Preferred
Acid 'ﬂt‘iﬁtﬂlll' Cetemic Were. A ic grade, A reg.. -AWD
Acid and chemically resistant ) .
paints 1230, cthers moy be used
Aircralt. Finishes .....icocimrnremneniansi RANC. A24, RA AA, RC

All&yd yesin: enamels RA M6l§

4 RA: KA
m\mn K24, RA, RC
“RANG, KC, A24
Architectural Enamels Ginterior)... RCHTX, RA, RAIO, A168
PN P T SO—— T 1 RCHT-X

Artists” Cnlon——oll afid Walef........c.e R 5 RA0, A168, AWD, RAWD,
330,/ B0WD; RCITX

Astieton-center dungla« ete. A fegs AWD. RAL0, RA, RAWD,
' L WD
) Asphak bage fivor covering.......... A RMO

tomotive Finishes *
White: . A2, mmc. RA
iswhite ‘tinted..... t
intec S l(AN(.\ Azu e

Raking E .

. wehite

Ales, ALO RA, RAT0, AA
A28, RA, AA. RANC
“A24. RA. RARG .
TRANCRC. A28

RAWY.: Ri“o RA. AWD, A reg,
lﬁlﬂ. BIOW

A teramic :rnde. -AWD, <A reg.

i wlnlc“"

A rop. ' RAI0, B30, RCHT
~RCRA, n.mc. A28

Qeew llkyd resin: and urvlmmunl

namels
mﬁ' 'mm
Alljgrades
: A21. RC. RANC, RA.
i ‘ Ml'? RCHTX, RA. Rc. Alﬂlm
indimirial RA lnnx WD types
vitteous miic, gude. AWD A reg.,
Enamel, Undere {archit )RC!IT ncnm

’ E:tc riov Tlmed Finishes hlzbeﬁ

durability ....................................RC. RANC

e RGHTX
RCIT, RCITX, RA

i no‘.;m.;—as.-h.n. Tinoleum. rubber..RA. RAI0, RCUTX, RC -
< Floog !'Immrlm Ciremonmisessessasomsensessene, RO Wil types ezcept WIY -
- Gas remmnl pnm.\....;.._... ......... - All typrs
'Glne—vhlle :

: A rep, AWD
Hughw-y and soning pRINK..cceeeneen.. A’ 1eg, B30, RCHUT, RA10, AA RA
Ilnmeholal Ensmels ...._......_...........KM R(IIITX. RC, Al168 A24, AA,

Houve p-mt lﬁﬂ. I((-. RA, HAIO. A e, Al6a,

"mme l'lllu-extetler vhiu...........A 'g‘r;.. kAAl&L RAl(l. l((.ll'l'. R0,
-RCAZ2E, RCHT, RANC. RA. AA
'RANC

SO | b4

exteriar white and_tint.
exterior tint ...

Inks, .‘ RAMW, AIMLO ALC
ofiset lithographi: e RA VATGR A, Wall board coatingt..oereeenene......AWD, A reg., RAWD, RA, RCHT,
Insulating lmd wlll board mlmp....RAWI). RA'O. RA AWD. Alﬁﬂ. ' . . RAlIO B
A24, AAL RCE | Wall pritners and seslete..............RCHT, RCHTX
Lecquer_ enamels g‘-‘ Ty A'é’ﬂ.}‘x““ KCHTX | Water base and emulsion peint......AWD, RAWD. RAI0, A ‘ree.. RA, -
eéxterior white end tint............. AZIIRC,. RANC B30, B3OWD, others
exterior tint RANC, RC A24 Welding rod coatings.. A ic grade, AWD, A reg.
{221}, -

: _ tint luse : » R

 P'lastics

: Rayon, delustering of
“internal, vi v

" Semi-gloss interior paints

i Textile printing

-TITANOX Preferred

APPLICATION
Latex ... ALO, AWD, RAWD, RAIO, RA
Leather .
! & : i MRA%M!&AI&A%
finishes (tenner’s) .ocooeeeene . RA10, RAWD, RA. Al68. A reg.,
AWD, B3g, A
Linol : m\. RAIC, Alﬁ& A reg., R(_HTX,
Low cost House Pajnte (high dun- o M .
bility—~high hiding) .....oooo..... C. ncmr
Marine paints RANC.«R&. A24, A.A. B30, RCHT
tinte BANC. RC. A2
Mill whites—gloss and ﬁnL....»......*RCHT RCHTX RA
@il cmh RCHTX, RCHT RA, RA10, A reg,

,ﬁlﬁ& B3g

/D. RAI0, B3OWD,
CHI (conting) B30,

WD RA10, B3oWD, B30, .
RCH ‘”T {coating)

lfa;-er. d and filled &

Parcelsi A re

house paint
interior' wall ..

eeeravasarion.

A

internal, scetate A2, AL ‘
1 A ree., AWD, RAWD, RAI0. B3,
o B30WD
Refrigeratar Finish A168LO; RA
primers. ...... B30, B30AA, RA, AA, A2
“Rubsher ‘ : ALO,'RA10, RCHTX

RCHT, RCHTX, RA
Shade cloth mtinp....-............;....._..RCH'l‘;,{ RCHTX; RA .

“Shae cleaners, polishes and
wlulmn ; A rez, AWD RAlQ, RAWD, Bﬁﬂ‘
: BOWD
S:gn enalnels—me.ludmg lemnug....llANC. RC, A24, RA
Stencil paints-—exterior RC, RANC, A2¢
Stipple painte ...ceoeeneeee.n ...............IKCHT, RCHTX, RA
1 Synthetic resin vehicle coatings
interior RA, RCHTX, AIGBLO RAl0, ALO,
i RANC. RC, A%

ALO, AWD, RAI0, RA, AI68LO,
RCHTX :
Teaflic paints ... remriernenrdh 1eC, B30; RAIO, RCHT, AA, RA
Trim and Trellis painte—tinted........RC, RANC, A2¢
Venetian blind coatings.oe e RA, AI6SLO, AA, A24, RCHTX,
- » RC, RAIO '
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The circles and dots on the front cover represent the now familiar
idealized illustrations of atomic structure. ‘The large black dot in the center - -

of each figure represents the nucleus which consists of protons and neutrons.

The small red dots in the circles- Tepresent electrons numerically equal to
the positively clxarged protons.

<€~ represents an lsolated atom of titanium (Ti).
Notice it has a total of 22 red dots which represent
22 electrons. 4 of these are in the outermost circles
shown in broken lines to indicate that these electrons
take part in chemical reactions. - '

“TTTTTNe_.- ' <€ The next two figures each represent
an atom of oxygen. Here 8 electrons
-balance' 8 positively charged - protons,

- while the 6 outermost or valence elec-
trons take part in chemical reactions.
When two of these atoms of oxygen get
together with one atom of titanium, the
4 outermost electrons of titanium are

. taken over by the 2 atoms-of oxygen to
fonn]MOa

Y

'i'he broken lines are gone from this figure indicating stability. One of

the most inert substances known—argon—holds its electrons as does Ti in

" TiO:, while the gas neon also highly inert is electronically like O in TiO..

| No wonder then that titanium dioxide is extremely stable both
physxmlly and chemically,
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