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The paper used in this Handbook is opacified
eud brightened with Titanox A (Titanium Dioxide).
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PATENT DISCLAIMER - ' .

" The salen policy ol the Titanium, Pwmznt Cor- -

poranon is- based upon the respect of patent
rights of others. The pigments deseribed in this
Handbook are stabie articles of commerce and

have a great variety of uses in the production of -

many different products, for instance, surfaces
coating: composmons. rubber; paper, glass, ete.
These - pigments” are . sold for the buyer's own

- consumption without knowledge on’the part of

the Titanium Pigment Corporation of the details

/of the use to which they are put_by the buiyer .

.and without intent that the pigmenu be employed o
by the buyer in either direct or conteibutory in- "

_fringement of ‘any - United - States: Pateat,” The -
Corporation sccepts no responsibility if, ecatmry e

" toits mtennens. iu pigmenu are: lo md.

" TITANIUM PIGHENT CORPORATION “

A "111 Broadway ; , 5
- New Yotk, N. Y.

‘ .

' TITANIUM PIGMENT COR
111 Brosdway, New Yorl_:.

8ole 8ales Agénta fo
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. "TITANOX .L~(Lead Titanate)

- “TITANOX".M—(Tianium Mags
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“TITANOX”.
| ‘Process of Manufacture

The two most important titanium ores sre
flmenite and rutile. Ilmenite is ?aa:nn:m. de-
seribed as an fron titanate (FeTIO) n-.ﬁ«oo i0s)
but it seldom, if ever, corresponds to formuls.,
Iron io —.ﬂnmﬁ—_« Lﬂu«- present in both condi-
tions of valence. In thie usual commercial ores
the titaniem dioxide (TiO:) content varies from
35% to 55%, ferrous oxide (FeO) from 5% to -

, sad ferrie oxide (¥e,O) %% '
me.“gw»w ao.nhsusa_.ﬁenzmﬂ in .weﬂo_s !.M mmww-
_and is-black in color, . . T

. 1"The most impertant deposits are the beach
- sands of Travancore, India; the massive ilmenite
of Egersund, Norway; the nelsonite deposit, s
%pé and salt” mixture of apatite and ilmenite,
" in Nelson na..._.«n Virginia, and large massive
..’ ilmenite-deposits in the Adirondack Mountaing of

" New. York, o
" "'Rutile Is 3 natural’ sitsnium dioxide, The com-
N ﬁmig veries from 90 to 98% TiO, the chief -

npurity being iron oxide. - Rutile also occurs
both in massive form and as sand, and E_B_n__ﬂ

is reddish’ brown in color, but sometimes is yels
lowish, blulsh, or violet. Rutile is not used as a
-« gouree of titanium for %ﬂ&oﬂ. manifacture. Xt

. finds its chief spplication in the metallurgi

" and ceramic Industries, v o U ey
' In the usnal process of manufactuce of titanium
- dioxide pigment the titsnlum ore concentrates are
- first pulverized to @ fine powder and then treated
‘. with - concentrated - suipburic. acid. A reaction
takes place zesulting fn the formation of & min-

. fure of titanlum and iron sulphates. Thess suls .
- phates are taken up in water and passed through
& series of sciiling and washing tapks in which
the ingoluble impuritles are removed. The clari-

#l - 6ed solutions are thea adjusted to & definite con-

centration with - respect titanjum; - i d
-...uﬂiﬁ:p& content, .o. o E,..B., on

-, This clgrilfied solution is then pumped to prech

- itation tanks, where under suitable conditions .Nh
titanium sulphsate is hydrofized and precipitated
F.:.o form of 3 complex hydrate. ‘The hydrate

Pty Pagot
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pulp is then mshed calcined and tmlled. Thh
description ls, of course, only a brief outline of 8. §
.. complicated-and careful} Xﬁoatrolled procedure in
the production of “TIT Fan T
2 M “TITANOX"-B is to be made, blane ﬁxa is -
g mtroduced at rrecnpltatiou in the proportion of
titanium_dioxide, go that the ti-
: vtamum hydnte is acmally gucipltated npon the

- Titanox Pig
' lﬁstoiy and Develo

p HE ‘element . Titanium
I base of Titanox pigmen!

PR ﬁnelr dispersed blanc fixe, Succeeding operations in 1791 by the Rev. V
- similag to those mdicated above in the production riest Jo the parish of Mens
i - of "TITANOX"-A result in the production of an %uuland. It occurred in the for
o mtunatelvy mixed and coalesced pigment. - . c,ompoled of -oxides of iron
. v - When "TITANOX”-C is ‘made, calcium sul-" . & metal, This sand was christene
: te (anhydrite) is used. instead of blanc fixe ~‘further attention was paid to |

the same manner. The calcination step in. this - § 11795 when M. H. Klaproth, in
-~ -.-process is very carefully controlled to insure the {- and. identified from = m]nelfal
. production of maximum phys;cal and cheuucal 'Y the element previously discove
stability in the pigment.: -2 R Kiaproth ls given the credit of s
. “TITANOX"-L, which is chemiully, lead meta- | i “Titanic Earth” having refere
, -titanate (PbTiC,), is- made by eonuolled calele @ v‘ logical Titans, the ficst aons [

nation of a mixture of litlmza g}bO) and purls xi‘ the name “Titanium®-
. fied, hydrous titanium dioxide, Jl contrel of . . queuu .extensive deposits ot
the calcination process is practis lu order to° - " were found in the Iimen Mo
) i - sccomplish complete’ combination of the litharge * snd the name Ilmenite super
li'-'-‘ v+ . with the titanium dnoxtde and to derelop optimum‘_ as the group pame for Titan
‘ 1. pigment propesties, - - . Later deposits were found in
A1 “TITANOX"-M, the. titanium, mgnesium-nﬂ-' . Indiln North Africa, Madag:
- cate base pigment, is made by thorough and care- . many parts of the United Sta
ful blending of “TITAN :3' Y-A with.a selected. ¥ About 1860 a British compas
.- and treated mgnesium silicate. mender in a ratlo ‘lng concession in Norway and
"~ of 30 to 70 per cent by weight.. : 23 titan| “d'?ﬂi‘:m e':" ‘m‘:!'i:"'::

¢ . rikin msny
| "I'.ll.%‘iNnng[t" ’;‘f&ﬁm“i t i] "“‘;‘gc;.,_ R B ou. they were soon forced int
t'j‘lhnsd:ai:es with _the percentage o! titanium . § ;.le. boe;tio:i‘l :“l' e
oxide in the different grades.. . . o rm*ngham about 1859, reduct
S Bt
R W e ‘ e nto pain
S * | ‘ixtien of boiled 'oil and &
" R o : B Johu Oveston uisville,

S . 2 ] anti-foulinn eomposition pre

. gutile to a-fine- gomler en

ot bimnlnou eomgo
: tive a'ggllcaﬁom
smm'ia m wtilize titanium &
: : Co elr_ instigators appear
e b PR : ‘N entitelyan conception of the
AT e T . the oxide in 2 pure state—a
Iater on, wae to prove so imp
Strangely enough titanium
doxical position in that it w:
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‘pulp is then washed, calcined and ‘milled. This

description is, of course, only & brief outline of 2 -
complicated and carefully controlled procedure in

the production of “TITANOX"-A, . s
If “TITANOX"-B is to be made, blanc.fize Is

introduced st precipitation in_the proportion of

70% to 30% of titanium dioxide, so that the ti-

tanium hydeate is actvally precipitated upon the

finely dispersed blane fixe,  Succeeding operatlons -

-E:ﬁ.. to those indicated above in the production

. of “TITANOX"-A result in the production of an”
‘intimately mixed and coalesced pigment..

- When “TITANOX"-C is made, calcium sul.
hate (anhydrite) Is used instead of blane fixe
the same manner. The calcination step in this

;‘!.conuumu4»..%32....:%6038__2—.3m.n,n.:o._-a,
f.enoasn.mgongguwwumggaornﬂma
© - stability in the pigment, Y SR

- STITANOX™-L, which is chemically, lead meta-

titanate (PbTiO,), is made by controlled calei-
nation of a mixture ‘en‘;;quu.‘mcvov‘ and puri
fied, hydrous titanium dioxide, 4 .contrel of
the caicination process iz prac in .order to

“-accomplish complete combination
-1 with the titanium dioxide,
pigment properties,

“TITANOX"-M, the titanium, inagnestom-

” cate bage amaana.wamna.—.aaoo _wN Eo..ounr and cares

ful_blending of "-A with s aelected

;..—._.naagi._u..va.—.g..
“TITANOX" pigmenits is their. bi

. ‘This yariez with the - percentage - of
_ dioxida in the differeat grades, . - -

“May, 1941,

w e -

.-....:.aus%_._..B.m_.s:nus%awo?:o
’ o:onuunc ennnhsnan weight,. S e

- Titanox Pigments
History and Development =

HE element’ Titanium which forms the

bass of Titanox plgments, was discovered

i 1791 by the Rev. Willlam Gregor, 8
riest in the parish of Menachan in Comawall,

gland. It occurred in the form of & black sand
. composed of oxides of jron snd an unknown.
§ - metal. This sand was christened Menakanite, No
- further attention was paid to the discovery until

1795 when M. H. Klaproth, in Austria, extracted
and identified from & mineral now called Rutile,

the element previously discovered by Gregor. To .
© H..-!ﬁ?.? nwuo,... the w.,n&. of ..-Bmaun.._.n “.wmﬂni_ .

*“Titanic Earth” having reference to the mytho-
logical Titans, the first sons of the earth, from
w|

ich the name “Titanium” was derived. Subse- °

quently, extensive .a«mm.mt of a similar mineral
und in the Ii; i
“name Ilmenite superseded Menakanite
up pame for Titanium bearin
. 2 ~were-found-in-Nori
India, - ;
many parts of the United States.

- About 1860 a British company’ or.-,?n._. N Sn....- i

fng concession in Norway and attempted to smelt
the titanium {rom ore at a plant in England, Due

to meny difficulties met.in the handling of the

ore, they were geon forced into liquidation,” One

" of the partners of this ventars, J. W. Ryland,
] mwacﬁ. 8 boaticad of the crude titanium ore to

gham about 1869, reduced it to a fine pow-
der, hested it to remeve she meisture,: cooled it
and ground It into paint with & vehicle such as a
mixtuse of boiled olf and .nmmmuas.n. In 1870
John * Owerton’ of - Lovisville, . «w. atented au

. snti-fouling composition prepered by reducing

retile to 8 Ene:powder and grinding it in &
bituminous 38989%&3. , ane, grnche L

" ‘These. primitive spplications marked the first

235@.%

't wtilize titanlum 88 8 paint omnanaw
bue ¢ sse

¢ Instizeters -appear to have mi

" ¢ntirely sny conception of the idea of separating
. - the oxide in a pure state—a development that, .
" later on, was to prove so important. . -}

“ Strangely emough titanjum occupies = psrae
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“_after this date Mr. McNaughton passe
j ““Albany,J. McNaughton Thompson an
" ‘snd support of

siderable extent, still is considered a_chemical

curiosity and a rare element in spite of the fact ‘

that, actually, it is ‘the ninth most abundant of

the eighty-three elements which. make up the
lithosphere, It is exceeded jn abundance oulE by
uam,

oxygen, silicon, al um, iron, calcium, s
potassium and magnesiuvm, “and zinc, the
two metals which serve ag the bases for the
other ‘major opaque “white pigments, dre well
known and are thought of s occurring in abuad..
ance, but if tin, antimony, nickel and copper were’
added to the.list, the combined world supply of
these six well known elements would be exceede
by titanjum, - 7 - o0

! Development in America by ths Titanium '
( Alloy Mfg. Co, and the Titsnium
" Pigment Company,
.., About 1870 & young French ch t, Dr,
*. Rossi, came to America and was.en
* blast furnace operation at Boonton, NE‘ v '
" titaniferous ores were successfully smelted into'
pig iron. Dunu(r this experience he became very:
. much interested in the subject of .titanium, espe-
cially as it occurred in iron ores.® . . :
- The McIntyre Iron Company in previons'y
..~ had operated s blast furnace in the Adironds
.. Mountains_for the reduction of titanium bearing.
= ores, Mr. James McNaughton, who controlled the

large acreage on which this enterprise was con-

ducted, was cognizant of the richness and extent
of the titaniferous ore deposits here availabls and
of the doubt expressed by blast furnace operators
regarding the poasibilities of the use of such
in furnace practice. He sccured the services of
Dr. Rossi as the only individusl in_the conntsy”
----who knew anything sbout the practical lmel!in: '
of such ‘ores.. About 1820, with:Dr. Rossi an
; "“{1 friends,  he otg?:g:gg a-ayagiiuéc and
“erected -2 very small wnsce ia - Buffale,
‘where titanilerous ores were smalted in varions
- proportions. Dr, i se i patents. on th
processes-of smelting such ores and also on'the”
- 'manufactidre’ of vatious titsnmium alioys, Shortlyi:
sway and
taken over by two: ngdplx‘m‘ in
; ol
ey .in - turn- enlisted the interest .
m, T, Meredith & Company, sn
New York City,.sna,.In
1904, Wm. F, Mesedith and Jos. D Meredi

“.his affairs were
“Thompson.:Th

_dnvestment  house ‘i -

. ' the composite

' vinced them of
= in the pi
.3

came- actively enfaged in the
their assistance the Titanium All
- incorporated in 1206 and » pla
“Niagara®Falls, N, Y., for the pro
carbon-titanium, an alloy used
and scavenging of steel, -
.. Im 1912 Mr, L., E, Barton beeas
fum All K.

a systematic program of rese:
ment_possibilities of - titanium.
903 Dr. Rossi had separated an
xide and had proved:its. unus:
igment by mixing it with salad
he: i : . Th

bination

471 About 1913 two engineers,” ]
e, A rebard i pad
investigation of Florida sand d
i o e i

v us sands of North

30 deposit became for a 1i

" Barton demonstrated the practic
of Titasiium Dioxide as a white p

" of unique qualities and outstar
.of Titanien

conceived and developed b_y‘ the

i - tinued stodies, -1 - ..

PIA’ an outgrowth of .t.helr eﬁo't

ent Company was ineorpor
8 factory built at Nisgara

Falls

. tion_ of titanium plgments, The

. vewly incvrporated venture wer
. ,Pt@daggt".&aduw Thomyg
- dents snd Joa,' D. Meredith, Trea
f the factory was curstsiled by
posed by the Government In con
oo b vt mot w1988, Shres
80 12 - was not vutil - _sftes
srmistice, that ercial m!‘
tive lavestigs
the great niﬁ
ent.Sald, the Nationa
) thcluu sabstantisl interest
- Plgment Company- in- 1920.- Th
partners-In-the-enterprise-until 1z

Pl



they acquired the entire stock of the- mbudnary
company,  In' October, 1936, -
S;mnent ’Cczm yi, tIm:.. was dmolv‘e"l “c!;g
e manufacturing interests, property, and sto
‘were taken over b“y the n‘a’ogal ﬁaz' '

Titanium Division, Sole selling nghu for 'rf" 1

nox pigments were vested in a new com
. The g’&lum Pigment Corporation, paa,
bout 1922 the interests of- Buckmau and

Pmclmd. nc.. weu acquired by the Titanium
Pigment Co., who thus became the outright own.

_ers of .the Florida - properties. .However, it be.

. came more expedient and economical to obtain
titanium ores from other sources’ and the Florida
‘operation was suspended, the equipment disman.
tled and moved to other localities where it could
be put to advantageons wvse. The property in
Flclmda. lying on the east coast sbout twenty-five
& very attractive resort known a

Vedra Co (IR
In the experimental and developnient work

Rossi snd Barton, four types ol m\i

were produced as follows: -

Tiunox-A—The Dioxids of ‘mmlum :
" Titanox-BX—Consisting of 16% 'l‘iuninm

. . ide precipitated on Bgne i
{ Titanox-BXX-~Consisting ! 25% !ui
Dioxide precipitated ea Blmc e, ...

. Titanox-C—Consisting of Titeaim Dioxide -

precipitated on Culcimn Sulphate, -
- Titanox-BX did not prou “to be of commereial
huustudmmndimtﬁn Later davel-
pments, Is seme of whichk Mr, Baston peﬂid-
pnted. resulted in other aimenu ] followss -
-* Titanox-L~Whereln' “Titanlum - Dioxide - snd
Lead Oxids are fused 10 form: Lead Titanste,

5 Titanox-B-m—Cwnbﬁnio( 20% Titaolum D

" oxide precipitated on

r:’;m-u-mmaﬁ of :ms Tiunfﬁn:men- ) ‘

“irh erclal opération .msm
the Srary man ot oppration at Nia

-of Titanox BXX, later

“miwm Barium Pigment).

. : factory was of
. Yimited - g0y cits 4 the Intérest Is §
"l"?t;nox Jﬁﬁm@ﬁfmﬁe&iﬁm mpldly that fa

) it be_ame Recessary somh lomo
l’and B

the - Titanium
. insdequate to s J)ply

B

fact £
E}r‘::e:ct “&nzgmdnchou of wh
'cer

below Jacksonville, has been developed into
e, Soped lnto

< plot of @

’,:b::shlr of
/beo uxmn
- -eration in Ma

o turin its. have
?;f:::fl. é%@efn?:n. and there s

,u

produstion '
!mown a8 Tiumox-B (Tite-

{mporta. ’

g ﬁom from Europe in order Y
jmesuc

~The- Niagan Fails plfnt “thy
A
second an

s, Missouri, in_ 1923
completed and put into operal

- for the production of Tits
Rk it

Niagars Falls
T-'f:nu-c :

emists who wer

as 2n ex lnmfnui pro(ltlct and
tential value as a pi

i“llm 925, as a result ol onm

" Mr. Barton and Mr, L. W. R

come asgociated with him at

. ,m de of Titanox-A (Titanive

jor .to anything previousl
ve ned and commercial product
bi: '1'923 the producuon of Tits
erved to the St u hctorg
gs@nomy. This permitted the
to concentrate entirely or
193 ‘when, as snother econo
duction of pigment also w
the St. Louis factery.
"Shortl tlmeaner the conth
pu{l rity of and the em;nl
tndlcated the mecessity
p&nsion of manunfacturing !acili
-geyem PCrEs
reville; N, J..
heing st ol uhich ¥
unit of w
'y. 19035, -Since b:h;n

soon have to be aup
4 ‘er'hfom?!%gpm Falie plant, wl

“since 1631, ‘was again started
?l Tl:si:ox-ﬂ la ch, 1934, ’!‘n“

¢ of the most extensive &
logf‘;eloo! llmeuitc is on the 4

Pm I
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* company, |

Ceea

‘This deposit was ﬁut exp
English Com
'C:s:‘lﬁn “.-11 nmpor&et{h ths ore lnto En:!and"or
[ Lity tige. NoO!
this depg;n until about 1508 wh:: ‘:&&O\;:meg:

by as.

Commission” was sppointed to iavestigate the -]

svailable irons ores of Norway, and attention m
amm focused on this titaniferous Mn
rofessor: Farup, one_of the members ol
1 ission, with Dr.  Gustay Jebsen condncml
. 8 joint investigstion oa’ the smelting of: th
‘ores and came (o rulizo the-dificulty of - mch
treatment. Thereupon other methods of utilizing
the ores were sought, an ia vesearch lad to
the development ni whiu titenivm pigments, Tlu
first product, made from ilmenite, 'was & reddish
yellow . pi ment of ,Fut hiding ‘power . known -
e el e iy W & 30 fitt)
elm:poln of either color or cost;, so littls
was done with it, However. it sesulted in the
idea of extracing ti de in 8 pure sists
and in odncm; it as gipnem. This was pee
- complished a¢ evndcnced y & Norwe

L.
) smued in Qctober, 1912, to uD“{ Jebsea us pto—
L

ction of the composite titaninm' pigments. was
begun in Fredrikstad, slmost simultancously with
. the initial Eroducuoa of similag pigments a2
Niagara F: To facilitate the deul eat ef
the pigments, the American - and.
groups of workers, who had l@n
pendently, came together in 1
. establishment of ¢ tiom isclndln
censing of patents, which eaabled

. - gress more sapidly through s mumal

of ex ience and ideas.
927, the ulauonshlp “thus unblhlwﬂ vu
: made cloger through the acece ma I‘DK
National d Company of an offer or e sal
to it of 2 cont:olling hurut ia 'a!b% ocr':ve
(7
ate, Socnete Indutrle l!u Tiune, Later In the

same year, with a vlw t0. » wides. mlmmiea

~of the-E 4 Asistie fialds, an :
- ::ent.wuue;mﬂ:: botween Titaa: Co. Aﬁ aad

- . Farbenindustrie A.G., leaders in
_chemical industry, for th é’ ormnica Wﬂy
.-owned Germsn mpny.
H.; the construction by t!!e l‘nu cl o plant st §
Leverkuvsen to supeszede the . rilested. plang
and supply the requirements o £ the Empew
*Asiatic markets, and the
prodmct by esch- Bnmn in

ited about
y which obmmed & mMinipg con-

"8 Titan
‘j{:uign interests of tbe orwegian

- H. are_sold
bis was not sttractive from f - Shwedm. by Titan Co. A

'fi.‘l"hn Brussels
Iu:du?tielle dn ’i‘ltane. Paris; and i

.‘.ocmiuuoa of

. -laemra and ssle of

224 & * arran
talo of the reseitant § gements provided
csﬂsh specified .

ntory. 'I‘lae uenemlrmnagemem of

I [aterests of MNational Lead G
- quired was-placed: in

the Bands
- who also: uuined his o xuul A

NBaﬂy in 1930. for the more cony

*lmluon of cl:e omt interests of ]

y and of Dr. Jebsen, a hol
fw 1ed nnd:r the laws of Del
Company, Inc, which ac

tock interest fn the French -
erly-held by National Lead Com
. The plgmenu made {Titugu«
Estonia,

Norwa
Ftedn!c
elginm snd Holland by -Soci

Latonh. Lmuun

Belgium; in Fran

tries of the eastern hemisphere (exc

. snd Japanese pessessions) b l G.

G, or their agents, - &
Early n 1933 & further step vm
dmlopmem of the European ind

the British Titam P
udet the joint owner
and verious British
Chemical Industr

ﬁl’iﬂ Luﬁ Cerporation, Ltd,,

lndustriel. Ltd f
titaniniz pr
Empire (except Canm
reitory ie or. sdilceut to North 2
A t -E7as-cons!

ham. Stoc
gf nction of

_ ' , iy 4
!!_amuu lor the loinl
§. tbc market for titanlam_ pigmen
ad mandat
iscluding Man
ool el o B

nee o o

T Rk
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_Titanium Pigment no_.nﬂ-

“Kobe, jointly owned by Doitét Searyo Goemi
- Kaisha :.an.«gonn._m Titan Company, Inc. 2ad-

its . Europezn associstes) and. Kokusan Kogyo

Kabushiks: (representing the u-vouﬁo‘_u.a_.o-5~

both of Kobe, Japan; and for the exchange o
Fu.on. licenses between the various parties: in

terest for their respective territories. Pursusant

to these arrangements Titan Kogyo has built &
factory in Jeapan frem which the demsand for

- titanivmy compounds in the uaeu:.«-u, territory Is _

now being supplied.

Late in 1936, the Nationsl Lead Compiny ar

ranged for the sale of its rights to the titaglum

" business in Canada to Cana Industries, Lime
ited, and in payment, therefor, accepted an inter- -

est in & mew organization known 28 Canadian

" Titanium Pigments, Limited.

: This organization, with headquarters st Mon-
m.u“_. u.uaow over the _B_o—%unq ...-nm...mw. .—mw.a!m.-rts.?
ua con' wi ®

Pl ot Cos tion and u:a._ur Titan

Products Company, , a8 their temporary

-o..._z,..wu ow supply. ;w -Eﬂ_w...nn uaxe ..-...lo_ be q%%_o.m& ,
: & of ‘a plant for oduction
of titanium pigmients g Cenada will De started
‘in the near futwre, : . . .

{FeTiOs) or (FeO

.. Titanox Pigments
 Raw Matarisls and Process of Manufactare
The two most important ores used in the pro-
duction -of  titanium pigments sre ilméenite snd
rutile. Theoretically, {imenita is an lron titanats
110,) but it seldom, if ever,
corresponds to this formula, Iron is practically

- always present in both conditions of valence, In
. the ususl commercial ores titaniom oxide M.EO.

varies from 35% to 5595, ferrous oxide (FeO)-
from 596 to 40%, and ferric oxide (Fe,0y) from
$% to 32%. Iimenite commonly occurs in both
socks and sand and is black in color, .

. The most .important deposits are the bea
.sands of Travancore, India; the massive ilmenite

_of Egersund, Norway, and the nelsonite deposit,

a “pepper and salt” mixture of apatite and ilmen-
ite, in Nelson County, Virginia. Large deposits
also are known in the Adirondack Mountains of

' New :York ] uehec ‘ ,
. these e ab .olnw.mwmm st present (1937

‘Rutile is & natural titanium oxide. The composi-

“‘tion varies from 90 to 98% TiO,, the chief impu-

ity belng iron exide. Rutile also occurs both as

. J§ rocks and sand and usually is reddish brown in

galor, but sometimes is yellowish, bluish, or violet,
However, rutile is not used as a source of tita.
ninm for e_nuap meanufacture; it finds its chief
m““ﬁmuzoﬁ tha metallurgical and ceramic in-
A (1N P T . s
In the process of manufacture the titanium ore
.toncentrates are first pulverized to & fine powder -
and then treated with concentrated sulphuric acid,
A vio ( lace resulting in the for-
‘s .0f titaninum and iren sulo
phates. These suiphates are taken up in water and
. passed through s geries of settling sud washing
tanks: in ‘which the. insoluble impuritics are re-
moved, The clatified solutions are then adjusted
& definite conmcentration with respect to titani.
vm, iron snd swiphuric acld content snd pumped
o storage tanks, . oot i s s
" Blape .ﬁﬂ.i_.-nm,m rves sy the base In Titas
nox-B, is prepared by rossting pulverized. barytes
ore with powdered coal and then leaching out the
soluble barium sulpbide thus formed. From this
solution the barium sulphste is precipitated by the
-addition-of sodium sulphate. The precipitated-suls -

RIS | T P9




hate il thorounhly whed md th‘gn& stond in thu é

orm of a paste or alndne. ‘The 8¢ ‘sulphids
is recovered from 1
and sold as'a b

Calcivm Snlplute. which 1s'

Titanox-C, Is prepared by heallnz lime or pulver- &
tnder carefully -,
‘controlled conditions 10 obtain the desired prop- -

ized limestone. mth sulphutic acl

emu in the finished composite pigment.

" For the "production ‘of the tomposite’ bariui
~ and ealcium base pigments, s deﬁm pezmtuhy of -

the titanium sulphate- liquor is

lonpre-
k. The : requisi

uplutmg tan
barium |ulphate or alehun lulpluu Jm p form
) h nupen

rl’cﬂ]ntl(ed upon . the ulpceuve base” by

is at the boiling point. Alter preci m— o

non la com :eted the com oite mass is: thor«
- oughly washed, partial
cined at a temperature appro ting 1550° Fah
-genhelt. It ig thea dutintemted and packed eith
bags or barrels. 5
: In the produenou of ‘I‘imwx
. oxide), the processes are
cept dm

th"“'{'“La"'c the time §
emplo; 2
e e e leind ”iumdadd is

- of precipitation, The cal
ey . tp-millzdand mmno;tcd to insmm!f rmi
ol particle size:” -
<L Titanoxs

d control-of the calels
order to. mmpli‘;h

Meh, cally:lead -m
pate (PHTIQ,), it mads ul g
" of & mixturs of lithasge ’{TQO) dnd p ﬁeﬁ. hy-. ;
d in ¢ ‘

- drous titsnium oxide.- Ri
- pation proce 1

:‘a complete-e

- titaniem- dio
" “meat properties @!"
tgnox-l(. gho limal

‘base

v (Timnl ) the stron
- - nox-B will: )uds from 40%
2 th‘: ol¢er tl‘;jg p!m'&

¢ch
: *ﬁmtproducu of

site ;memzt of cither
ed in the solution and. the titanium is §

s made br th@miagb and cavefol
d treated:

In-cons

gments are I’CSIS

Titanium
* beat, cold and light, For this re

tensively used in the preduction
feal ru sting mu and enam
proof paints, y do not dark
‘exposure to sunligh

+ Titanium plgmeuu have a b

drated, then cale ‘ value, Magnesium oxide is taken

measurement of t!us quality, €

. titanium oxide has a light re
~about 939, Bccause of tﬁ

& l!ig1

sad great opacity of titanium ‘v
{

‘duce clear color tones free
undesirable - undettonu when 1

*“When used fa exlelitor paln

. knowa recognized that
: r-when med alone wnh lmseed oil

“tod rapidly to be of
this rezson “9 i :hrays‘d:mgﬁ:
with pigments of the active 1

de f chalkin be

B 0




mean diameter being abont on £ micron; while §-
the mean diameter of Titano: is about duee-
tenths of & lmcron. . -
Other white pigments possess nuny t the
above qualities, but no one of them, outside ol ﬂlc
titanium pigments, poszess them Il.

| “TITANOX" H:
N L ¥ T buotbook i tvded oto sl
% ) LT ' S m»;mﬂgly 'ﬂsemelo!

.
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all types of exterior coatings.

- tender is &niie pnctical in the production of tinted

-desirable effects which l:ccmnpmy the uge ol M

‘sod
,vehicles, . ex
bon m

“TITANOX” L

TM Orlglml Leaﬂ 'rzmm (PBTIO.) I’lgmmt

-'rmuox L (l ad fitanate), & dl-
tion to the *TITANOXY. line of pigments, was first

olhred to the tndo in. lD.‘!Sla after'n dgelopmem

period of several years in the laboratories of Ti.-
tanium Pigment Company. ; It met with the imme.-
diate interest of the paint formulator because
its unusual properties,. particularly with. rupect
to its influence on Improvement in durabilis

. To produce “TITANOX”-L. m‘ dic T
(TiO)) and lead oxide (PbO) are reacled wgether
#t a high tem&mmre .10 form gn entl ret
compound he empirical formuls. PhTIO,
Due to the method of mannfm:tnrc, lezd titanate

- contains 8 small proportion of lead lu phgls. In?

color, the pigment.is & very pale ye low, -

The hiding power of lead titanate in linséed o l:
paints is about 509 that of “TITANOK At
tanium_ dioxide) in a similar paint. Becaute of its-

- high hiding power, and its remarkable retardation

of cbalkmg and erosion, 8 considerable proportlon
of inexpensive-extender .plgmeut may be aafely
used with “TITANO. Dilution - with. ex-. -

nts, and offers sn economical means of
g, a required pigment yolume without: the ‘un<

extender with many 2

reclude ite tes in ‘mcucally
0 tendeney lo shickening or

@bn:rud, even in ms mos! rea
e§, Y :
*PITANOX™ L ls t!:e only llghc colorsd, cheml-:
cglly in&:t pi!m ] }uﬁ an tiltrzgép!se Jight-
20 n O nctical n gespech; -

20d siso I 'm i1s and ol

[& J
In cons u “1‘1 TANOX®
ris exmme duubﬂ enes palat
vludl it ie ueed,

! '.l&& the purple-blue

- @g White Pi

ac!ioa upon tints and §

" & marked degree in co

. er h‘q‘hmoloud pigmes
s de

nite retardant to
lnng.
The cbie! present us

i lmu for tinted house

in quantities raungin

; Eltlneut poruon. nn

shown rentarkabl
exceptional durability 1

“TITANOX"L has

fn both air- dries! -gmd-

dustrial coatinga., T%
a‘{tcd to. these <coat

OX"-L esnnot !

B white or near white

coatings such as bridg

: Iut asprea:iablycgmgt:ri

ther
and trellis paints and -

Physical and ¢
" . Com

Lead Titanate (PbTIO

Lead Sulphate (FPbSO
_ Baiki

,Spcclﬁc Gumty vonve

Pounds per gallon....

o Gallonl per_ 100 1bs.. ...
. " Tintin
V'l‘intlng Strength® ...
' : " Other Phy
Total brlxhtnesg in. gl‘
Pmpls Biue-
B!ﬁ% - Green
- 740 T BAS

Xn 8 ms@eﬁsi zelati

* Standard m o4

A
mmae..u-aai
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 Exterior house paints.

the red end of the spectrum, the appeatance of
whiteness, even at low brightness, is not possible.
However, 21l tints ordinanly used in paints may
be produced on & lead titanate base, - :
Refractive Index ...00civeeciine o about 27
Aggregate Size—Aversge mean ' .
LAIMEBEY oupdannresnsinensinsosenssiid .-.-nmﬂn.c-,—,
Oil absorption—About 10 pounds. of oil ‘16 100
pounads of pigment, paste oil absorption method,
To mill Grind~Requires about. 9 pounds of oil

to 100 pounds of bﬁ:ﬁ:r i
 Chemical Propesties
Chemically. stable~Non-resctive with paint ve-
hicles,

" Uses of “TITANOX™.L

 Exterlor enamels,

Emdustrisl paints.

Industriz] enamels. .
Rust-Inhibitive painte,

Porch and deck paints and enamels,

K Miscellsnéous. coatings, especially for tint reten-

tice and dursbility.
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Federal Specification
:-v.ﬁm
Dec. 9. 1942

} PAINT: EXTERIOR-PRIMER, READY

MIXED, WHITE ,

. (UNDERCOAT FOR WOOD)
*TITANOX".B 30 spplicable.
Specification .
.!aEB: 38%-42% p.v.c. . “
by weight

indicated the methods of testing of Fed. Spec, TT-
141 see o be used. Package condilios as s cified ;
Cousisiency 75-90 KU, @ 25 = 25° C.; orking

ae..mﬁ_ﬁaGmﬁ&onuﬁ.&-:_?.&:.ia.ue
Titanitng GIOMAE seeeoesoescascssnsesee min 10
Barium sulfate, silicates, or X, oo e e oesatmax. 40

Water .22?—0 Iy ‘sescedsesenesMIK 08

it is preferred that the titanium dioxide be
in the form of titanium-barium pigment.)

Vehicle: Min. non-volatile mwhm. by iom.m__r*
. . ‘ by weight

Raw linseed °=.......:.....:...........ann.ne
_Bodied lingeed oil (min. vise. Z-4).. ... Jmin, 26°
Resin (pale coumarone or ester gum).... 3.0t04.0
Thinner 2nd GTICT.cececrecriorarsssese-max. 42

v_.o—l«za- of Paint: Exccpt, where o::...,smw@

et 4

1o hrush easily o unprimed 6 in. x 12 in. board, per-
mitting lspping for minimum of 7 min.; Sealing to
piovide the characteristic high gloss in a dried film
of E-TT-P-101s, Type A tinted putty gray applied

. 850 q. f8. nﬂn.. gal. over a 48 hr. dry film of the
- peinser whil

has been applied 450 sq. ft. per gal.

over western yed cedar panel (A.S.T.M. D358-38)

wot less than % sq. §t. wrea; Drying to touch max.

# fir,, 2o recoating max. 48 hr.; Adkesion of 1 week
aged film on tin panel such that strip of Scotch tape

- (# ia. width) not less than 1 in. length applied over

June 25, 1943 .
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- Ti-P-28 {Contluned)
a cut in the film and at right B.m_ﬂ to the cut, shalg: «»
s not pull off more than ¥ in. of the film, whep nfl,
‘moved ;* Toughness indicated by no cracking or flab .
ing 2t 7.5 x mag. of & baked (5 hr. @ 105°-110°CH . i
§lm o siec) when bent after cooling to 25° % 2°) , i
. “over a % in. vod; Absorption of vehicle from pals] PAINT: »
~.into No. 2 Whatman filtes paper shall not be greats 1. .
than ¥4 in. radially from the rim of & one-half piu :
. friction top can plug (534 cm. diameter) filled wid
the paint over which the filer paper has been place LIG
concentelcally snd sllowed to remain for 3 hr.; . :
o < to match standard i€ specified; Kauri reduction o (COM
~ - -wekicle whick has been sepavaled from point by cew )
0 Arifuging shall pass 275 percent test, -
 Suggested Formulstion 1 TITANC
. Our tests indicate that _wap.._soﬂ. made sccordlng bl az.nin-aa:
- the following formula will meet the requirements d
pecification, but such products are not guaranteed

the s )
10 do so. The Sormila is suggested for cxperimentd].  Stipulates
purposes caly. - &nm not res
. . UW 39 performance
« Pigment 65.79%. (409% pve o e
e e “v Pounds Gallow] . Pigment .
“TITANOX™B 30 ...ovveeensis 33 95 I Vehicle (3
Basic carboaate white lead........ 250 44 § - Water ...
.- Bagie sulfate white lead..ooo0nens 250 42 Coarse pa:
-Magnesium silicate (med. ofl abs) 166 70 Total soli
.:gﬁ.o...nmnctocu vissaseence . 80 M@"—Oﬂaﬂ.
Vehicle 34.3% (59% unoa-volatile; 4% resin) | [asty. . B
Raw linseed 0ilereororscocroene 151 9g | 02 in0cd
- Heat bodied Yinseed oll (2-4 vise) 1354 167 Consisicric
10 Wb, ester gUW €ievisercesecies - M4 43 no pall unde
1 Minesal spleits cvuiverivennsiese. 1960 302 good; Colos
A% Cobalt. driefeissseorsencecnce 37 S 1 -relito-MgG .
- C . . (AT arp— T
. PAINT TOTAL ......... 15305 968 in color frui.
‘ er westescacae 158 than 018 by
. tional Durca
Ve Mo ] tained under
e ’ f0 touch ¥4 1
: Specular glo
bility baked
after cooling
over 4 in. 1

Part 111
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, “warda. of the pigment porti

. The chief value of Titanox-L fies |
in bases for tinted mmwmwu %,_nmrbazm.-_hﬂs _
is effectlve ia quantities \a&mﬁn‘m‘mmﬂ
?.ﬁ#ﬁ B mou.o:nn»v, -
gloss vq,e.nane‘n ‘... uunmm@oa .
PHYSICAL AND CHEMICAL
L d o
ead Titanate (PbTi
Lead Sulphate M_w_uw%..y sbo
ne, pale H y
of - titanturh. dioide aad. 15. oxldle i chenk
leal eombinstion s PbTHO, will y
. percentags of free lesd sulphate,
| Bulkiog Plguces
Specific Gravity ... cosveies 230"
. Pounds per gullon ..,1.000000 000 oy -
. Gallons per 100 ibs, ...000 000000 N6s
. 'Tioting Btrength ..
Tinting Strength® ovvvo'vevsieiinsy. 540

CONSTANT; )

One pouid of Titanox L.
pletely hide msnro -

-A solid gallon

completely -hid
- gusface; O
The_complete hidin
black surface .requl
" gallons

. The .k

25% -
Titanox-B-30 ..—._:amma.muw
i Hi Hahe goust el
0F house paint, an equivaless
 weight of § quivaless
be Eo._“!w.m%v%mﬂu« exiender pigme

piginent volume .o.noaniﬁ.._w_

" Light Resistance—Una

- Reflection Characteristics .

¢ BlueGreea Green ~ Yellow Red
2m L . i wﬂoﬁ

) i
purple-blue end -and--made

 she red end of , 1

whiteness, even at low

| However, all tiats ordi lay
f be. produced on a lead .titanate base -with the
possible exception of blue-gray, which is difficalt
L of sttainment because of the yellowish color of

Titanese-L.
- Qther Physical Propertics
" Refractive Index ..i..coevieiio, about 2.7

- Aggregate Size—Average mean diameter, .3

microm. . .-
Oii_Absorption—About 10 pounds of oil to
100 pounds of pigment, paste oil absorp-
tion by spatula method. . =
To Hill Grind—Requirea about 9 pounds of
- 0il to 100 pounds of m_n..s:.. 5
fected by flight.

all types
@ paint pig-
o c“u“,n‘ 8 o‘_‘u,‘. ._._.@n;.nmz‘o‘

‘Bxierior tinte ‘paints .

P

- Porehi-and deck tinted




Titanox-L .

: _ :  (Lead Titanate) Ve
= = el B o : qﬂ‘—.ﬂ»zcﬂ-r (Lead Titanate), a unigie addi-

tion to_the Titanox line of pigments, was
first offered to the trade in 1935 after a .
development period of several years" duration. It o
met with ‘the immediate interest of the paint '
kemulator because of its unusual properties.
To . preduce Titanox-L, tiianivm  dioxide
g 39”.5& lead ozide (PbO) are reacted together
8 a high temperature to form an entirely new -
l wmpound with the empisical formula PbTiO.
Dee to the method of manufacture, Lead Titanate
watains & gmall proportion of lead sulphate. In
wlor, the pigment is a Nu_n dull. yellow.
.The hiding power of cad Titanate in a lin-
sed oil paint is about S0% that of Titanox-A
(Tuanium Dioxide) in a similar paint, or about \
¥% grester than that of Titanox-B (Titanium
Buium Pigment). - Because of this high hiding ' ) '
pwer, & considerable proportion of incxpensive :
wiender pigments may be used with Titanox-L.
Sech dilution is quite practical in the produc-
#ea of tinted paints, and offers an economical
seans of obtaining desired pigment volume.
= - . oo *The small percentage of impurities in Titanox-
““““ . - - - L does not make it sufficiently reactive to pre-
: : . : - dade itz use in practically any type of vehicle.
: : Bls tendency to thickening or fivering has been
kmonstrated thus far even in the most reac-
% of varnishes, . .
Titanox-L is the on_mnznr..no_o_.&. chemically
st pigment which has an ultra violet light
tion of practically 100%. 1In this respect,
id also In {ts Behavior In oils and cleoresinous
whicles wpon exposure, it closely parallels care
la black, In consequence Titanox-L jmparts
mtreme durability to those paint coatings in
whick it 1s used. It has & strongly protective
itisn upon tints and generally reduces fading
o 8 marked degree In comparison with other ;
- .-JRwits or lght-colored %. ents as bases. In ¢
- A, It scts us a dehinite retardant to chalk- A
ehiecking, cracking nd- flaking, '
= rative tests have shown that an ordin-
, Moy paint loses all distensibility sfter eipht to
diven weeks of vertical exposure to the South, . j
ytekile 8 slaglé coat of lead titanate in linseed oil, = |,
. viliegesed st 4S degrees South, still retained $S% ) m.
tis original distensibility after two years. i




Reficction Characteristics

“is effective in quantitics .uan::«—.  Blue lue Green Green Yellow Red
* wards_of the pigment portion, w:&_ . T84S 85.0 ,aa.o 87.0
.- formulated will: - R
“ance to fadi

- gloss retention, . - , . end. of the spectrum;-the -appearance-

i vnuna for, :n.& —BE‘

Muwwamnng AND O:HEHO>F ,Ooz,ma.. y n—«w% .p» _enw_ bri _—.Bn-n_&mm Hg.-.wu v—n.
Biswever, all tints ordinanly. used in pais
Composition .-~ - » cwu&mnn._‘oa a lead titanate bas with. the

‘.‘ f: ,mv_aosnnvz;! »dE«.\\»\vﬂ‘sm.#.unaﬁ{_.
__...MH__ M.mw____w..m Mwww.uO&mu ! .uww“" nw %ﬂ ,nn”..-?an_...ewnucua of ﬂo. ,ea__a.mwr color =o—.
A fine, pale yellowish pigment, consistiag B , - )
“of :G:E:..._.on_.—o., and lead oxide in ches i . Other w_.«-_n-—\—uno—xaznn !

ol Refractive ‘ua...wnn vessesseis about 27
P verage mean ._5522. 3

- gilero i .
Ot Mneh.:é;oslﬁvci 10 E:E% of oil to
100 pounds of - pigment, paste oil n_ﬁoq?
B tion by spatula method.

) wvna_mm Gravity

ey
c [1} s ssassscessnen .

FI i PRty e - Mifl Grind-~Requires about 9 pounds of

“Tintlag Strength. e A.ﬂ: to —&.ﬂceum-aomsm.wann_.. potin

: .u..g:.i Strength® ‘48 Light - Resistance—Unaffected r« light.

L e , : ¢y - Chemical Properties..

‘One pound of Titanox-L in linseed oil ‘will csar Chemically Tuert—Nosn-reactive in n__. types

N E etely hide 57 ‘square feet:of biack surkcafl: hi “media with which t pig-

e : A -._.._.._ m__ew of .“!_on.r dnt . Jinsced  olf-will .;oﬂm". n_..n.w u.m&uo _:u%ooan...om. wiut gl

The. complete- E&Ea of ¢ nﬁqn Biteclor ti
- black surface ‘requires -um o E Exterior tintéd enamels
: fallons ‘of Titanox-L in-  Jadusirial tinted paints
.25 ‘hiding powerof .-...!.o L in linseed Isdusteisl tinted enamels
o w .w_w_ﬁ Sa%m..mw?%nu.»hm.ﬁ A Bst-inhibitive paints
joxide) or abou greater
Titanox-B30  (Titanium® Barium Pigg .u?o__ and deck :.:2_. paints -.a enamels
This Enw hiding power ralic suggests f
in tint bases for house paiat, sa equi -
weight of inexpensive extender pigment mg
be used with Titanox-L to at Awu -
v_n:_aan 3—559332&3:3 ol

L g
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,m,...z_‘..é_;:.___ B.a?sa w_a..
. eoairast oin 0, dry. lin . 0917 yellowisg;
odoy; elc., dso %unm&.

I7-P-38a

uﬁf 23,1938 ‘
PAINTS: LEAD-ZINC-BASE, READY-

MIXED, AND SEMI-PASTE, WHITE .

AND TINTED by

)

‘ Bpecificatica -

T .Su. £ ¢ (1 and 10, semi-p snd
a&ﬁa.u&v v =&s.§&..§ (Kasd B),.
gs follows: ;

.~.§o I—Semi-paste’ in. 79% gigment
f—ready-mixed Bm-. &8 gment
->...M..3 <&_.=.m d-20 W_h

Zine Ou:_m._e Extender”,
Emergency alteraate nmm&mm&ﬁ m..ﬁ..wo

36a msy be requested sz an witerusts
specification, and is covered A_-n B TT-P-
(Se¢ page A-1.) .

EVT-P-2¢a
Fob. 24, 1942
PAINT: LEAD-ZINC-BASE

Covered by emergency slicrnsle specification:
E-TT-P-i6is TITANIUM-ZINC-LEAD OUT-
SIDE READY-MIXED PAINT. (See poge 47}

s, 16, 1937

AINTS: OIL, INTERIOR, EGGSHELL-
FLAT-FINISH

| READY-MIXED AND SEMI-PASTE

L

..w.-aﬁzaun Nﬂ.mwd s pielesred for this

m-.s aasuunsn-z_ﬁ&lmﬁumng
turpenting ahsll conform to the reguirements §
Ready- w&?ﬁ.aa oyt T

mﬁrnsranw@m mom& ﬁE

48 hoursy Set-fo-touck, 30 min,
Dy kord, max, -a bours; Flesibility,

‘baked § _8....-. wiist not crack

._ nu‘.- thet »WN.—HW&F E-w be aa ziternsic to

j gﬁgguggnﬁw.r:&ﬁ.,

o, o s,

$ #re nok

o gg&ﬁ-&ﬁ»&%&%ﬁ for
Eass aaly,




" P-8338
Pnsmem—ﬁ4% (57‘?% BV.C) N |
Pounds Galloss 3

“Trmuox-'-nc.ﬂT vecvenreene 675 249 PAINT:' (FOR) anmc PLASTE]

w.lltlﬂz RN F I AN DI CIEONND l‘.‘ B SURFACE

ld""l'f'e sarraeessei esbsesrane s
i | K Aluminum sicaraia (high acid). ... 3 1250 (PLASTER PRIMER AND SEALER
i g R sesesveererssoraence > . ‘T‘TANOX uc-nT l' pwe‘m ' u
[ mxad;-l-ao 6% (w;t:lu;n 40% non-volatile) - (al- ; wecificath or

own an oll (2.6 4isc)... 664 oy o . Specllication
Blown, tors beedit (z-(-zmz-av ieh o 8 content o compodtion not & !zedam
B et Cat (10 Thy e ‘;’5‘3 © 1id [ voleuhe u'm':w-"'u“% g, bote power' " o110

Eam o sscsevese e 675' -1M i ) m?. Fkﬁ&"'. i'% %ﬁ&:

Kerosene eoating

Mineral Spints vereereisvemumness 2822 8 mcm&of
ceeceserisnn u -~ .62 § beat over:3 mum, wd- Sef-lo-fouch,

6%%“ Naghthenate. . . B ) 18' ”“fi'calw mm.-4

iPA!N‘i‘ fgg’ﬁl. cereveien lallgz SR »‘%@Rﬁ mmu inter§ Standord
Weight evrrevaeeneees 134 1
P.Zﬁ%ﬁ'e(;ﬂhﬂm veeeee 832 0 B mhh&uf bodicd

Pigment per Gall Vehicle v vr.. 1228
per u " scis made !mm the follo:
sl of the requis
fomuh%ﬂdi‘:ggg
mly Baes

ETT-PSla
Agr. 25, 1742

PAINT: OIL INTER!OR. EGGSHELL- ¥ Pi@*ﬁ!—ﬂ?ﬁ

(.mr. va.c:)

FLAT-FINISH, READY-MIXED § Gallo
EHERGENCY ALTERNATE TO A HTANOX™ RCHT ..oocvvinenn 425 154
TT-PSla (] ':::g:::::::::::::::::::: T ®

s-"m'wox “RC.HT applicable. (See 'rr-r-,me? fy % "“, % non-volatile 100 gal. cal

Casio
. SpeciBeatbn - -,{ Laeed O (6 e |
As TT-P-Sts :eaaywa.mm-;-evﬁge“ﬁ /W-!ms m-w!atlle) e o
- in wvekicle wmin, 37%, hiding. power white palad s 8.5- }(
ot u‘%‘%m.“%@”fgﬁ?%m- st '
| nﬂedmm%'eq fi/eal o 5480 relctane

<. WAL PMNT QQllilolliittmq
M ni

. 2438
June 10ek, 1942 Page A-
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?., .-nea_og.gr

TT-P-56 (Coaflaned}

. MW.82s
Weight per Gallon.sivvivisnseins
Pigment per Gallon Paint.
Pigment per Gallon. il
- The todium hydroxide solution is ad
1767 ..._.e mixer, ..o__pﬁ after.
il
ents are then added, aad §f additionsl v
e fhe VA-1537 i part-of the mineral spirts
may be gdded. :

TT-P86
Dec. 27, 1940
PAINT: ‘wmaz.agcrﬁoz. _
INTERIOR, PASTE .\
LIGHT-TINTS AND WHITE

.45520# LA FeR. STITANOXY
should be applicable to thiz m&mﬁmzmm.
0

emulsifisble ewmanm should wn of interes b&vmﬁw

" Resin emiidlsion. Eaa p
..Su as to ._..E_.
: u.za?..o.

wa ._“u.u % .”s__u.,ﬁ. .g.ﬁm.u_. ,ﬁ
mi. max, paste A, -
anﬂg:.ua. 0.7, dry filin gﬁ.&%m» Yellsw-
_ {ug—not ,‘n..nmﬁq than: stendard; amum?.... :
. ...S_.E:S rubbing, chalking also a.uavs&

e ..m.:o..ao._o -_.n:.s.n .a.

it clear that'sn oﬂa_mﬁem‘ _ﬁﬂc

. noed not be wsed,

- Emulsifieble oleoresinoug  paste’ wmma
with ...n._.qwzbﬁs.wnﬂd mﬁ.ﬂ be

 arets 11, 1%

'PAINT: TITANIUM-ZINC AND
11e ITANIUM ZINCLEAD

E g, mﬁ&aﬁﬂﬂ, :

y mixéd white paint eontaining -
lasiumy dionide; Type A Fiaomms oot

.g ae i NﬂM Titanium-Zine-Lead ;

2-:5:. ec eesessssisaesagenss
.Ee.& (at least 859 linseed oif) -

‘ERRL, ‘eescosevscseescsncsree |

gg (XTI X XY
P w% .

e CEER%..... 08
tﬂ.qbzoum.{r KO_EEO E.B.&. na...__w

Eaﬂmg.

OHEM
-n&mn-zﬁ. for TT-P:

s-. Bm TT-P-155, -

ndwzou.i:w s -eu_ﬁmz. to this specifics-




E-TT-P-101 @ {Contlnued]

(1) Semi-chalk-resisting, congisting of min.
wm.ﬁ TiOs, 0.8-12% ShiOy, snd 08-129%

hUs - : . .

- . (2). The lead and zinc pigments ma e

introduced as any preferred mixture of e
carbonate white lead, basic sulfate white lead,
leaded zinc oxide or zinc oxide, . .

(3) The white mineral pigments shall be
_either barium’ sulfafe, magnesium _silicate,
aluminum &r.n.m silica or & mixture: theve-
of. Calcium earbonate in. amsunis not ex-
ceeding 159 of the total pigment may Be.
used, preferebly as the natural product.-

TP

Ageil 29, 1942

(laPress) . L

TRAFFIC PAINT, EXTERIOR, WHITE

- AND YELLOW.

STITANORYB 30; “TITANCX"B %5 AA o

plicable. T :

. * Specification .

Drying, touch 5 to 30 min., Hord, not over §

?.;:f...& .s._n-ugﬂag.‘?\.
in»—.;!Es“ %«mqaa,ﬁ a@»_aamz.ma mmuv »ﬂ
white; Consistency 70 to- 110 K, .
25-150 Mobilometes seconds, 51-liole dise,
10 cm.); Flesibility, boked 5 hra. st 105-110
shajl not crack over & % in. vod.} Bleediag, none
ca & bituminous surfaces Weor Jc&..@ the com- -

garison paint; dccelivaied Wealhering equal 6
the comparicon paint; Light vesisizsece u%_ﬁe .
the comparison paint; Waeilew yasistaice g
tilled for 24 hrs.; Dilution thinsed, 8 parts pal
to | part gasoline, shail not cundls or precipilate

-COMPARISON mzz.m, Whiie,

Sopt. 9, 1939.

'PAINT: WHITE.LEAD-BASE: BASIC.
CARBONATE, READY-MIXED, c

N q%wm:.umﬂz._.m AND WHITE
LIGHT.TINTS AND WHIT!

which may b requested (o et s
.Ea_ i Specification

, Min. o White -

o e e

m..ﬁ&mﬁ lig c.. which min, 87

ETTRi56

Fob.24,9942

. Covered by the Titaniam-lsad-slac :
Sied uader mwmé.v._awgg sinc palat speci-

TT-8-506a
Dec.1,1938 - ” )
ENAMEL: INTERIOR, GLOSS LIGHT-

TINTS AND WHITE

!«:Mﬁ%%:..ﬂﬂ.ﬁ.—. .—- !.nno:,.om. ?nzum-‘
+ » v u -

- White and fight tint gloss enamels

A
(titsaiwn-bariusn -~ 30,  55%5, sinc  ouide mm%

- g i ilicate 1 dinfomcesus
o T ie. % (1Sgat varnith ,
linseed (60:40) modified pi




. _ | WAR DEPARTMENT
igmeat—414%. (2% RV.C), 3PFICE OF QUARTERMASTER GENERAL
CRCHT Lo, 'CONSTRUCTION DIVISION

ar. T, 1961
- fege 88
|STANDARD SPECIFICATIONS FOR
TEMPORARY HOUSING msnzdzn

mpa i EXTERIGR PAINT
. The use of ...2.—520%&.? HC is lndicsted for

Nmnkr!&:. :
. .ueonﬁgacn

ﬁ
1. .LI* og-i_ao
resistant fitanium .—mon&n (1), min.. ... Mw
uman Carbosiate White: E (2) min...eeo. 15
Zing Oxide (2) (3) mif ivoorasiivesaseses &
Basic Sulfate White Lead Anv {3) min..... 16
!nm._z.__a silicate and E_aan colors max..., 26

ETT-5-5064

D‘W—n”ﬂ.ﬂzu . L < S Drier i ﬂ&ﬁn :--ro:-h'-.-o::-.>o 12
: S. of

EMERGENCY ALTERNATE, wo,n Uit %ﬁﬁ: q..ﬁ

ENAMEL; INTERIOR, GLOS!
- TINTS AND WHITE (TT-E-5062)

| ‘ | Pliclaates, Type s ( aﬁ o b E....anu PAINT |
 S06a, and %Wmﬁ for 8 sﬁﬁaﬂe o ﬁ,.m. ; A Begsiieli-Flst.Flaieh)
.éna.azams.mﬁxd usmwwam for-thls —Enr

f6 & haed £ 16 hours,

As sbove, "TITANOX"-RCHT i prefeived. T w&uﬁmﬁﬁ

_ , ST ] [Same s Fedenad  Specificitiod: .3..35 E.
nit more than 1 pint of thinner shall be

per 1 gallon of gaint for application,

fc. ENAMEL: INTERIOR GLOSS =
eﬁ.m;QN RC-HT -a&gu nﬁ this v-mno.
" Specificatios
mt_ﬂ -. Federsl w%:ﬁ .n..-..m.mar
ueuo -9_. —2» m.unn B-{

[P . é - - . TR e s

bt




£ Eifsaiio o
“Tl ANOK’*’-RA is mdﬁled»

Specification
' Zine Oxide

Damar Varnish g
Vehicle~65% .....{ Pale Bakmg Varnish 24
Turpentine

if covered lhereby.

.Paz:é B-Z

-j June lMs.ﬁlW '.

pigmcm—-aS% erereeos  Titanium Oxide % ’

All materials must meet Federal Spedﬁcﬂhm

1 _“TITAHOX“-RQ articilaly adsjtable,

» CONS‘TRUCT!O?@ D N
THEATRE OF OPERATIONS (MODIFIED)
AND MOBILIZATION CONSTRUCTION

Section XVI

Paluiing
June iB. 1942

PAINTING
The use of tunz oif, phthalic anhydride, chmmmm
:ﬁl& chmnium llydme. or yellow mm oxide’ is
iibited.
lmb. E?TER‘OR PAINT. WHITE AND

“‘i‘ilTANOX"-A ,NC ' mests requirements for
m ﬁdﬁnﬁm o
" Pigmen % -
Tlhnmm oxule (RH-IM Type l)..mm. 14
Carbonate Wi

<, (E-TT-W-2513) .................nun. 15
4] sti Sulphate White Lead
4)) lf;’ﬁ-""’ ) e

2618} soiercrovaiicenaaesa 16

(l) ZI‘I‘?T %xﬂe)(&mrhn Process,

C‘.l.l'll..’llllll....l e e ”
- Magnesivm sificate tinting......Balance’
i) Fosiy-five cent Jerded zinc oxide,
¢ y évmy-ﬁfe {35) per cent basic lea(i
e, mmy subgiituted for the basic
lulplnle white lead and 2inc oxide content.

- Vehicle 36% .
Raw Linseed Oi (E- u-oaao)........ ?j -

'%ﬁ“’gmm (1"r'rsg"'l Viu'ﬂer) s
(TT-D651type 1) ...

1603e, OAUOUFLM!E ‘PAINT

For all surfaces except .roofs mi Mmminous'
..sarlace g, shali conform to reqiirements of Corps
nfmeen tentative | i itiow T-IZIS—eee

n---p- e

August Tth, 1942 .Pagg B-3




) “TITANOX RC—HT lpp“cl ;
o i b?o i il palnt all 1
The primer for- merwr o -onsall._sup! faces |
except ,gtgul shall meet the reqniranenta of Fedenl
‘Speetfication TT-P=58, -

“TITANOX" Rc-n'r app!ieablo—m DEES A-i
of this. handbook.

1602g mm'r' FOR iﬂas'rﬁ?tmﬂéﬁfm

. COLD p*mmem ROOMB . .

Gath rutile fitaniusm cale%ﬁ

: _m’“"":%y e e i

mf;::l tiaaghlufdﬂa—iypewlﬂbesﬁ
by “Tl : RC- L

R\lﬁ'ﬁ um .n-n-o---noo
o nlwm ﬁw

ﬁﬂ".n..-uunn-nu.u- debeguen -

Vehicis R TR SRR R R R R AL AL 18

' Vehicle shall eosist of : i 1;%
'.UQIICCICOIOO%S:: ﬂ
reeensens 160

August 7, 1982

. Famt I

, @sggﬁ'j-._

| SPEcmeA'H—eNs

TITA NOX A‘k H‘ABDX 2
hz'l'O-conuntm%I-I Atmh“

$719 will meet thi .
altbmisgaoﬂ: ¢ grades luvin?ﬁigh: "

Ga cantwt mlgh

_ Jun 10,132 Page C1
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lum pigments because of their bigh hiding, have
‘made & greater contribution than any other factos

- . paint formulation over.the decades In addi-
-tion %o the influcnce of the high hidiag power of

Pant V.

House Paints
Exterior

Durlng the past several years; the hiding power
of house painis and of all other types of paint
coatings, whether for exterior or Interior use, bas -
been greatly inceeased, The demand for smore
_.EEJ..-E_:.. by the user of paint products has
been insistent and the %3-9%58- of titanium' '
ﬁnﬁnn:. has made it possible for the paint mans-

cturer to meet this demand o.u_cao.&ﬂmm. Titan-

to_the es which have taken place in house -

titaniun plgments;’ they ha their brightness
snd sz..w.mw. u"w s»&w.ﬂz%naﬂ aw _owaiw:mﬂuﬁo v
paiats from the standpoint T _

- Where either “TITANOX"-A of “TITANOX"-
B bus been used is houss paiats, they bave tended

{0 reduce checking, cracking and and have
nade 5 material Contribution to impraved. dure

o 5 ei——" ———— o i —,

bility. The ehemlical stability of these pi :

meceitily fon. Faiocial ehatans e Fitout she
necessity for wma changes orm
methods, Theélr resistance to various kinds of
fumes and gateous stmospberic impurities, pac-
ticularly @8 Shey exist in imdusirisi centers, has
made it poasible to formulate exterior house palnts
that remaln white under these conditicas, Equaliy
important is the fact that titasjum pigments bave
contributed to economy 85 well as quslity.

Present day bouss

I ‘dbtaia, grester biding, bls ,
CPrOveE . R . Y . X
- BYTTANGK A of “TITANOX-B bss replaced

P,,;..&a.d,gn@m,ﬁu»umﬁ,ﬁnﬁ?
aa..a.ﬂn.... ww nn.m%w_wwﬁ beea varied for economic

1y

07-8WP-000006




"oty brimch from this evolutionkvy tree .
b o e atiliation of - “TITANGX L

oxide~—~represent 1

bave been

pasts, 88 )

#0 that any con ]

fead, zinc, titapium dioxide
lead titanate f

1t is generally conceded, on_fhe.

. carelully coutrolled tests and ‘slso observatio

ticsl experience, that from abo
Tty - pere ,nve.w.. inc o de isin the-
an optimum corteat of this
the total

‘3 >.§emm£m nwnao@..,-na of white lead® in

some form ip necessary to aveid excessive erceion,
washing snd other froubles. For best results the
white lead comtent should not be leas thss ap-
wau_nﬁs_w one-third ‘of the totsl plgment. - ﬂ
actor lmits ¢he amouat of extender which can be

legitimately sdded to the previously established

amouats of titinium dioxide and zinc oxide,
4. A pigment vol

g bianica s St by volusae on the total volum
L eat aund vehicle go 3
heen catablished within & age of taloint Bas

to thiriy-two percent, a8 giviag the best gemeral

RE_Q.???nﬂ.ﬁamnnowmin,ﬁmmw_mﬁ-nwa.em_
paints fz about twenty-nice percent.- - :

‘With these four recognized factors In mind, we
arrive, of necessity, at someihing like 159 titan-
ium dioxide, 25% zinc oxide, um&. white lead. and
& maxinium of 25% magnesiumn u__.nu.um a3 about
the present recognized standard for & first grads
paint. It Is- obvious thst in order to use more
extender, the hiding must be cut by s reduction in
titanium diozids or something less than
mum yedsonsble amount of either zin
‘white Jead or both, ]

" Assuming that the titanfum dloxidé coutent is”
aan&.u,n ‘mmnﬁc_ganﬂoﬁn for mﬁ.ﬁm E&wnl

fiftecn percent—it then becomes necessary to
ﬂ«»ao% E%n three oilier components to-best ad~

vantage,” Starting with the maximum smount of

extender; in the form of magnesium silicate; which

- | ‘can be justificd for sny ressons other thaa {6 te-

- duce costs—namely twenty percent, we have 306

sinc oxide, 35%: white lead snd 20% magnesium

“sllicate, plus the fixed amount of titanlum dioxide’

vepresents as good balance
e, 88 1o | .




S ag: ot b reend beyouc 18 by o83
. CHR - FEUBCE(. Ol 893
ing extender, It should be dong &t the expcase of

ehould-be
de i '3
white lead jadlcated.

In order, therelors, t chiespes thie-lultial tal-

auced formuls by addiog exiender, successive ,
us

logical changes would Be-represeated Is

“Titanium dicalde.1

- Zise 0&0,‘ o

L=

1000 1000 1000 1000 1600 1608

The successive chauges are for
heapsaing the pailatand we ¢
_to justify them on oy
g v
dicated the

afor | wad thes

1, i Gve: . extender:ls

-Gontent 8t
rapid- raie :

s

-will sige
- tisf:

than basic sulphste by the sction of-the weather
‘-“M.o- cleaning and z" e%nwn_uwwﬁqm
Slm which is less i thoss Contalning

- _little or no extendar aud thls, ia combinstion with -
. he factor of ,z.n basic %ﬂrs .a‘s&ﬁ?a

bouste,

: bouste, rath
. Assuming, - therefore;- that 1

Ssed fo pigment. foribts Ho. 1, the pam
.eoasémﬁamw gﬂﬁwﬁﬁw m s plgment
aﬂ%ﬁa& dioxl




Thie sabsequent iﬁ%ﬁ?
NC, » non-chulking titanium -dloxid
found ‘accepiance in tinted :
-.n..wzouma

Prom tead.
in. connection

dioxide in white
BQE& facto

"4 It has bees
4 —ﬂ.»nZO-u-

ot

sbout ,.mw: v«..ﬂ =
prmerse BB ,unsam...ﬂ?sz..rlg :
exten ?_uwv%n:&m%@_@x@rm@ﬂ T the
zpresentative pigmeat combinatio
‘ .A.ESzQN 3 PR
- Zine 0uid8 ceveoosacosss
. 5:0 -ﬂ”ﬂ copeetsnesees

gngﬁﬂﬂ ceo0B00ose

- The above combiastions, with not more fhan
five percent vacistion in sny one of the congtitu-
mnp-.a will cover zﬁ oﬁ@wwwnawn of sccepiec ed
practice. ©

less, on :5 .

N«na '3. mﬁm«»& mmnommwwnn._‘:aiaan. of -

*TITANOX A NC wili produce u bette s__.

| ‘base than was possible before the advent

t o.EnﬁEﬂ.




i

. tenance of the integrity of the coatling iinder' :

" of the most impommti leamreu is a:lrg@

Al a tesnlt of its pm&?cﬁ,, cil
h;:] -L reduces ebecklss
flaking, ualins and adds materially to thn maine

conditions of use,
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