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SHIAMLATED RIDTE PIWTITE

This problem of 1.‘:1n ~of iitaiium dioxide is not new. That this

‘

is jnherently a chalking pigmert is wsid Knovr. However, a new phase of
blem has arisen. Thera hes r—.ppaarnd rt. the market titanium dioxide which

go excessively in comparizon with previously supplied material that its use,'

sa.me farmula and in the same proportion, is attendcd with dlsastrous

The producers cf t:.tmn.m dlo dde offer no ;xplanatlon for the

:);n, nor will they disclose any ch—.n'e that me}*t kave been made in produc-
cedure which might be its cause.

| No onc has yet beci ‘.blc to distinguisii hatueen various titanium s

aslsy

g as to their challzing tendencies, eithor through chemiesl analysis or by
£ m.icroscopw J.am_..wlo . Actual e"pom ¢ ic = :11 the only moens at hand.
ﬂ:}.s method is vtco sicw for contrecl purpcses is eviden

The inherent dm e,r of the esitu2tion is aprarent. Wide variction of
-?t{éndencics of tit;nium éicxide, even- the produc*:.'of t‘l(‘ same mz;nufacturer,"
s reported., No short method of test for distirguishing a titanivm dioxide
vill Ch..lk excessively irom one that -.':iil .not has yet. been found. Then it
ldvzlsable to study the chulking properties of all the various titonium diox-

) 011 the domestic prodlcgr., now on the market to devise 2 treaiment for

"€ the chnlking tendencics of the pigmeat. »’By discovering the most cffective
f tl‘ec-tmnt, we way ve uble to arrive at the fxplang.tlon for thﬂ excessive
@ the material.

Briefly st.:.t,eci then this provlen is to '_déﬁex;mihc an cffective method

¢ excessive chalking of tit uan*um dioxide.
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ormel process of ctnlkirg is familisr to 21l who huve obscrred

ovor ite lifotime.. The exeacsive and rapid chalking repericd

??"imﬁng pbout ths phoncucior in the rapidity with which it takes

after exposure of the films, is dcscribcd by obscrvers as
chalking first show tiny mter spots efter the sun and rain

water spots rapidly sprqad’and run together into a mass

titcnium diozide is a chemically inert pigment is well knowm.
in the use of th: materisl is actunin- .3 with its poor wetiabil-

nt 1s both clemionlily incr:, 25 is ti--.I'um dioxide, and of poor

..3 and the cffect‘of air
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bond beiwoon pigmean
he £ilm is prerouncad. 4 very slizhi chinge in process of menu-

Hly produce gre-t exaggerction in a characteristic probably al-
ergiore, titanium dioxide is 2 crleincd pigment. No doubt then

8ot forth in proof by many cutiors. Tre influence of this film on

k&ﬁ-FOlid is strong. Bancroft (1) and W:lker, Lewis, and McAdams (2)

g end grinding vith vehicie in the usuzl monner, it may be possible
i3 over established between pigaent ond vchicle. The aggregates of
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tains its gas envolope. When a film from such a dispersion is exposed

~ gos film - pigﬁcnﬁ S&stem holds the pigment loosely.

Thén rechsnisn of the rapid chalking may.be explained as follows: A
snent outlined by Hoffmen and reported by Banéroft (3), serves to estab-
3 that.titaniﬁm dioxide is a hydrophilic pigment. On exposure of the
ﬁed above and when fhe film comes in contect with =ater, the titaniun
es ﬁet with waﬁer which &isplaces the‘gas envelope éue to the greater
'or the vater and the Ti0p, Oncc the water haé ﬁcnctrated the.film‘the
pond is further weékcned~by.the action of water and ultra-iiolct light.

dries again, the surface now contains free TiOs which appears as

The first though® thut cecurs in order t: :ircngthen the bond between

$ and vekicle In the filn is to remgve the gec :avelope in order that the
sten pigment

Heds.lv=

~

ght be csteblished.

vehicle without the intervening gas mi
would secm to effer such meuns. In this process the titanium

o ees

process

d first bé'wct with water, serving to displ&cé_the-gas envelope, and
é&r‘wbuld be displacad'ﬁy the vamnish vehicle. Under such trecatment &

1 ¥ill be established between pigmont and vehicle. The value of our »
Ee‘pfoven by the conparative chalking rate of films prepared from paints
i‘b_methods. |
A éecond factor,cf no mean incportance is the destructive action of
light od(the,filis.vvihen it scems reasunabls thot if the filn be

'm'ultra~violet that the excessive chalking mey be pfevantcd. A médns of
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‘cent is precipitated upon a batch of tltanlwa—bzrium pigment,

ement in weathering properties is noted.

The most active factor in destrcying pr‘&tcctiw:_coatings is ultra-
) Pigments whick trangait this lz;nt, allow J.t to destroy the linceed
inder in which the piguent is groﬁad, On the other hond, if paints
ts which do not transnit substantial wmsounts of ult ra—v:.olct light,
:ce and tint retention should be good -~ = ~ — - . Host of the com-
‘white opaque j 1°mmts tronsuit large cu_ntlth.s oi ult“a-vlolet

t in certaia wavs lengths. On the other hnd th‘. phthalate ngments
r none or exirezsely luw cmounts of suck l;ght.i o

-‘Ggrdner describes :-'.'mcthc'd whereby pignents moy be coated ﬁth‘ ’
the reaction, in the nresence of the sus,.ended ’pigméﬁt, of. sbdium
the desired actzllic seli. Hs sug'_:c?s’;s ° sanjium nrt nlate as one of

etive of the phtlinlates which he hre doves.. 7'zt-.-d.“ The similarity of

of maleic peid 15 shibnlin :.,1d nete Tee lelittes ef intercst in the

'+ The third methed by which the execssive czilking of the titamium di-
reducod is a f-~n'~‘:i » one. That is, by diluting the titanium dioxide
ite pigments with 1ittic cholking tendeney. Aatimony oxide is widely

 Parpese.  Tuo new pignents sldelh offer p‘Salb iities in this respect

Th&: pfolaerties of lcad titanatc are dl.acu.> aed 2t length bj D. W.
He stotes the pigmunt has high res:.stmcc to chalking, absorbs
ight 100% 2 md inparts its cho ractcrlsucs to nixed pigments when it
0k or more of the mixture.

‘Zinq ti.tanéte ic n cor.:imrztive nEYCOmEr, Wwhose pr‘opcrtics have not
‘termined. It: isv reported as a non-chalking pigment and ‘is thus of

bis yorg, ' : 0007 -SWP-000006845




following ien titanium dioxide pignents wore chosen for inveg-

Grade : ?rodﬁcer
4G S Titaniun Pigment Co.
Lo ‘ | "
Specicl Experimental Hon-Chalking "
A FF | Krobs Pigmont & Col. Co.-
L0 | .
: fa 1 ' . W I o m
VSID' St:'-nglard’ ' ' American Zopague Co.
) Low 011 . - w |
Gﬁ Siater ‘Dispersiblc - "
-7 % Dloxide. » A <perimental | ; The Burgess Labaratories

if?hc'Se p‘igﬁgnt; wers given the treﬂ.tnicnt -ﬁr. in the followiag
ad\icg-a white pﬁste with pulging varnish. This vchicle, which is a
pht)mlafe varnizh was chosen bécaﬁse it is compatible both with
and lacquer foramlation. The vernish is composed of 4d% non-
' .Dixed thinner in which mineral spirits predominctes. ’.I‘he body is

these pastes synthotic enemels on a typical Xem Automotive for-

‘

°n a low cotton automotive formula, were made. These enanels and
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Phthlated Maleated
Ground - - __Pulped - _Pulped
X X
i X X X
X %
_x X X X
X x X X
X X
X X
X X
X X

The treotment for the phthalation of the tizeniun dioxide consisted
0 o water suspunsion of titaninam diuvride a sclution of sodium phthalate
der continuous agitation, o solution of titcnium sulphate. The sodium

-

nd ti4anion sulphnte were odded in stoichiomctrie guantity to produce 5%

In order that tae titaniun dioxide should be well wet and that all

bould be. broken up, 1000 gms. TiOp was put in the experimental pulper

Qughly and then diluted with water and transferrcd to a twelve liter

Fator was added to 2 Lotal volume of ten liters and the suspension
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Sclution: :
1.7 gas. phthalic enhydride was dissolved by heating in %00 cc

elow 20° ¢. aids solutions without ‘ﬁydrdi:',r'sis._ Eight hours were re-

dded, the titanium sulbhate solution sas adied dropwise ‘and under con-

 After the. precivitation of the pathalzie the pigment was permitted
rnight. The s'upe'rnatant liguid was tested for complete precipitation
é\}m end decanted. The pigment was di.ltte:i largely with waterv,A agitated

Mquid filtered. Tac coke was meshed free of SO ion with water and

- The treatment for maleation of the pigment was identical to that

ion. Maleic'anhyaride took the place of pathalic anhydride. The .
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ct;ld' be _produfced by sixply id:liﬁg sator io flry '1',102. It can r’c:\dily be
is esse'xtml that cack mdlvmu..l particle of Tils must be vwet‘ ﬁth

; aggregates be b_mken up in order tant when the pulping opemtiko"n is

a cor;,!plfztc dispersion of the Ti0p in the vchicle will be obtained. It
s jnvnind that the action of wetting agents on the T:LOg was studied.

bes small quantitics qf dry Ti0p x.cré pla.cc&. To these tubes e tcr
fAvar»i:mS wetting agents were .ﬁkided. The ageats tried were: 'A'{-rol S
; 'd a.n;i‘othors. \the tubes vere shaken unt:.l the 1109 was well sus- . - .
e 1iquid. 4 tube cont taining only TiOz =nd water without any wetting

sed for compariscu. HNo beaeficial action of the v.er.t:mg agent cauld be
rate of s-cvt‘xtb.l‘in of t‘m, su..pu*s:.on in the tuoo;s.

‘It vas then Cerided to try. pul ing the Tilp b‘{ sinmply wct,t.:mg the

[0

4h vater and then using thiz as tac ';:et.c:.k _:td nrocteoding with the
After corrcetion of a few minor dctatls, it vos found thal o s:.i'i‘.'ist
iisP‘ersed Ti0sz pastc could ba obtain ed in this moancr. |

‘On prelininary éxpérj.ments in pulping the 'l’iOé c=ke, prepared as

‘ pulpmg vamﬂsh, it was. found that the pulping vornish would not flush

Tom the mess. The water was keld. most tenacivusly by the pigment. The

ushing agent was resorted to. A 50% solution ¢f turkey red oil in water
to the mags and later an cguel portiom of & 50% solution of basic lead
ther,' Under this treatient the wator was SCp rated from the plfrment on
of v;mish and could b: poured 3:1f. |

Then the normzl procedure for the pulping opeoration was as follows:
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To preparc t"u.s pulp 100G gms. dry Ti0z was put in the 1 g’zl.ton size

EC watc- vas addbd slo‘aly, toking uhL pigment througn a ver’j s’c,lff

This cakc was dur.ped from the pulper zmd ths operation repeated.

\

£ pulping vornish was’ ;:e:.bncd cut. Tue vernisin was added to the pulp in

slowly until appro}:}i.ﬁﬁtel_'ib 300 gms. had been used. Now the flushing

')

ddede First 25 gms.' of turkey red oil sclution, then later 25 gms".

etate soiu‘bicn. Agif,ation- w1s co;{ntinﬁoué thz;ou'ghout the entire opera-
the woter had broken out and was clear it was poured off. - Water pulp |
r .isﬁ were added ia .':l‘-'r-rnate portions until nll of “oth were uscd. \As_
';-eeq it was pourcd of_f. Now all ﬂr viater was reLiove d froiz the mss by
tiOn of hoat, and reduced pressure. Then there was no\ﬁz_mhe‘r cvolut,i,on'
from the pulper, the vacuun was relensed and celd vater replaced steom

e bottom of the pulper. The mass in the jul; i wes thinned with xylol

3

atile frun the wvarnish., The rez:iliing o ste wWGS uas ed

the lo

threc-roll labura'tory zize nill. The r:lls vcre lonscly cet. This had for

the smoothing sut of z1) lury:s ratker than that of dispersing the pig-
& toble is given nerevith showing. comparative behavior of the various
oxides on pulping.

: : . Turkey Basie
Vinter Vater Fed - Lead

.~ for TFlushed Pulping 0il Acctate
Treatment  Qty. Pulp Out . Jornish _Soln. Soln. Xylol
| 5‘_13_,, ce | cec }:ns. ‘ gas.  EmS. ’
None 2000 1000, 725 1080 25 25 ) 618
L 2000 1000 625 1060. 25 25 - 618
" 2000 1060 - 700 1060 - 37.5  37.5 618
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Turkey - Basic
Water Water . Red . = Lead
: ‘ . , for Flushed Pulping 0il Acetate
: Treatment  Qty. Pulp. Out Varnish _Soln. Soln.

 Xylol
gmS. ¢c  ce  gms. gmSs.  gms, ,
None 2000 1000 750 1060 50 50 618
| K 2000 1000 600 1060 25 25 e
" 2000 1000 650 1060 25 25 g8
" 2000 1000 675 © 1080 25 .2 . e8
" 2000 1000  §75 1060 25 25 618
: Pnthalated 1500 30 750 795 - 0 o
e 2000 1400 960 1080 . O . 0O 618
Maleated = 1000 430 250 550 12.5  12.5 309
" 150 1170 1000 795 18.75 18.75 463

. With the exception of the piguents hercafier discussed, the pulping

’

y normal. The water broke from the mass with ihe seme case and with the

In thc case pf the water .dispersible titaniua dioxides, Ti Pure LF
-GB, nbnorm&.i vhehmvioz- was encountered. | '

On pﬁtting the dry Ti Purc L¥ in the pulper 2nd adding the water
'pigﬁcnt set in such a hard, rock-likc mass that the machine stalled.
Précedure i.e. pu'otirig‘ the water in the pulper and ad@ihg the pigment
f1uid dispersion of Ti0p in the water. Ab the
other pigaents gave pastes. Pigment from this
evcry' motel sﬁrfaée with which it came in contact.
like a paint skin fornmed én the surface.

0007-SWP-000006851
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,and becamc thick, It... avpen~mce at thls stage was ju.:t hke

Howcv_er‘, tie wsater would not breck from the mass as

the same mctbod s with the other pigments. Homver, it rcsis’oed

y’,' Double tl"e rorn::xl qumtz.ty of pulpm.g agents was necessary to

' pigments wi c‘- h2d been trea,cd with titanium phthalato viere
pulpmg amnt was necca@ary to pulp them. They broke nicely on
slx to the filb=r crke in the pulper. ' A
the case of tix pigments reated with "’_t:mi;ui malez&.e, imlping

quantity was nacessary to bring :-.bou: = ~réck,-
order th,.t the ‘. s@s prepared from the dry piswents mixed and

&. vehicle was usa&. The forumlo is:
2000 gns. Titcnivm Dioxide
1060 " Pulping Varnich
Each case the pigment wos well mixed with the vehicle and gr"ound‘

boratory size, mill to a 4P grind.

Pigmen is used in blending with the TiOp in the cnemels and
mat% antlmony oxide, and lead t.ltanauc were mixed and ground
It ¥as' the original intention to pulp these pigmcnts also. Pre-

nits BhOWed this mas impractical. The same technique as that used
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siﬁple test to forecast the hehavior: Test tubes wmere prepared

y@se ij,quid, water on the bottem and toluol nbove. In this,

“phase, antiuony oxides remained in the toluol phase and zinc

at the interfacu. Yrom this we nuy reoacon that while titaniun
ido¢ly hydroppilic, the othisrs are definitely not. Thus while a
ter pulp was prcpared by mixing TiOs snd water that the other pig-
Y ' :

otted by the weter ond heace on 7ulping, a poorly dispersed base -

f the titanium dioxide those pigments were ground
ier and on the following formalne:
2000 gms. Zinc Titanate

1080 v Synthetic Mediun Qil Grinding Veraish

2000 gns. Antinony Ozidc

logg Synthetic Medium Qil Grinding Yarnish

2000 gms. Lead Titonate -

560 " Synthetic Mediun 0il Grinding Varnisa

560 " Synthetic Mcdium 0il Grinding Varnish
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12.5

_;nthctic enencls for oxposurg wore prepancd by blending the

in tho formila belov. s 12 which titaniun c.iondc was thc only x-.:hit.e

gns, Ti‘tmziung\nimddc, base

u Lawp black tinting base

n Cbrone crange tinting buse

n ‘»'(..llS) bynthetr CRO Mca. 011 Mixing ‘Iarnlsn '
" (2132)  n Linsced * " " 0
L (4.037)_‘ L‘c:_zé"ilr_n_ cao Hq,htenahr Drier

" (2247) Le 2l !‘.!ang:-.nc e Cobalt Ne phthcna.te Drier

»

In the caoncls ecataining zhe blonded aniis pigasnts, 33% of the

-, A

suactituisd -o" t:L csniun diczile base.

The lacquers were jrepared by blionding on she follc'.:mg formila in’

titeniwe dioxide is the solc white pigmc::t: .

260 gmz. Bone BJ."l'z: Lacrquer ‘Basc

42
200

14

40
172
20
10

20

W
1t

W

Titanium Dlox:.dc brse

3 See.B.C. Sclution, £5% Solids

Clyptal
_Butyl acctate

Resin Solutien in Toluol, 0% Solids ‘ .
Clyptal Soluzion, 60% Solids

Butyl alcohol

Lothyl Ethyl thone

Lacquer Thinner

0007-SWP-000006854
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c- 14 -
skhs case of the lacquers cgnt:iining the mixed white pigments,
’ﬁn dioxide basc was f,eplaced ':_:itli the wodifying pigm;nt base.

$he Exposure P.~ngls:_ ‘ | ' ' |
The penels on ?hich who . exposurce verc made are 8"x24“>crimped edge.
fmy sierr: carcfully cleancd of all‘.: greate ond sprayed with one coat
ﬂi:xéséﬁaredﬁ;ed 50 with Kem Eerigi:c:r #75. This cont was permitted
N sancéed lightiy and the samples applicd. '

The synthctic cnimcis were reduced 33—1/5%'with,Hdm Redueer #75.
ulzs-»ap;ﬂiéd by sproying. P s

ﬂm lacquers woere sprayed on tio coats, 30 Eﬁ.'nutes betwcen coats,

ction with lacquer roducer,

The panels werc cxposed 459 facing South in Wimmi, Florida, They
reckly for gloss retentioa aand cholking,

Fr. ! . ’
v ' The following table gives a resuad of ous . panels

Fhitc Pim:e.g; o L Treatment of TiOp
Titanox A L0 R CPuped
. TiPurelo . B  Pulped
Zopaque LO — » ’ Pulped
* Titanox A L0 o Ground
Ti Purc L0~ Ground
N. C. Titanox ' cro@a
Ti Pure LO . “ iialéhted, Pulped
Titanox A LO : ' " Phthalsted, Pulped
T4 Pure L0 - o o ‘Phthalated, Pulped
v67%5.‘ Titanox A LO, 33% Antimony Oxide Pulped”
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Fhite Pigment

67% T Purc LO, 33% Aatiuony Oxide

67_% Ti Purc L0, 35% ‘Antmzany Oxid‘c;-
875 Titanox A L0, 33% kntimny Oxidc
§7% 71 Purc LO, ss?;‘;.n%;i-.-mngr Cxide
. 67% Titcnox A 1O, 33% Zine Ti tencte
“6.‘?%:-Ti Pure LO, 25% Zinc Titmate

67% Ti Purc L0, 33% Zinc Titemate

675 Titanox A LY, 5\5}%_%&1 Titanate
67 Ti Purc L0, 3% Load Titenote
67% Ti Pare LO, 53-..%: Loed Titanate
67% Titenox A LO, 33% LE':.’d Titonate

67% T4 Pure L0, 33% Lead Titanate

Titencx A KO
‘Titanox A LO
Ti Purc FF
T;l Pure LO
" Ti Pui'e LW‘
,Zopnque_ Std,
Zopacﬁuc Lo
Zopaquc‘ GD
Burgess Ti0p

Titanox A H0

67% Titanox A LO; 33% Zine Titanate

67% Ti Pure 10, 53% Zinc Titenate

Treatment of Ti0s )

Pulped

Vh‘ialeated, Pulped
Pistholated, Pulped
Phthnlated, Pulped

Pulped
Pulped

Maleated, Pulpod -

Phthalatcd, Pulped -

Phthalated, Pulped
Pulped
Pulped

Ncleated; Pulped

Phitholated, Pulped

Phthalated, Pulped .




gL

.aols (Contrd) -

Ti Dure FF

Ti Pure. -0 |

T4 Purc L.
‘f>Zapaq;§'vtd.

Zopague LO

. 67% ‘Zepuque
67% Ti Pure
67% Ti Purc
875 Ti P‘u:.lfe
875 Ti Pure
67% - Zopaque
87% Ti Pure
67%’Ti‘Pure
675;.-"1'1?31103'»
67% Ti Purc
67% Z;-paque‘
67% Ti Purc

67% Ti Durc

"iite Pipnent

Titano: 4 LO

Nor-Chiliing Titanox

oz L i10, 330 antirony Oide

Fr, sailgptigcny Oxide
Std. 33 mlii;acny _ Gicide :
FF, 5% Antinony oxicé
FF, 53% intimony Oxide
Fr, 33% Zinc Titanate
F¥, 3%Z% Zinc Titanatc
Std., 3% Zinc Titanato
FF, 33% Ziac Titonate
FF, 5% Zinc Titanote

A MO, 33% Load Titonate
FF, 35% Lead Titcnate
Std., 33% Lead Titanate
FF, 35% Lead Titonote »

FF, 336 Lead Titanote

Trectoent of Ti0o

Ground -

%
" -

Malcated, Pulped

Phthalated, Pulped
- Pulped A

Kaleated, Mulped

REnthalated, Pulped

Pulped
"
n

Mnleated Pulped

" Phathalated _Pulped

Pulped -

"
n
Maledted, Pulped

Phthalated, Pulped
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Plate 16. #25

This n.,nel is very similar to

Plete 15, #25i-A

¢ v -t m————

P P

SV ey

& \,,r."

5B

2E3,

as would be expected frem the

8;)011 of DB 17.:? for V 765% as the scybn*m porticn of the combinaticn
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A

Plate 18, #256-B
Again the good lurubdility zchisved thrcugh the use of & coybean

vehicle DB 175¢ is illustrated. This verifies the resuvlis shom in

‘ | | | 000'7-SWP-000096859_
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n to include the present pigmentat:.on and the smstitution of tltanium
sbestme mixes md titenium dioxide - asbestine - m.ca for the Titancx
1ginal fox-mula, majnteining high p..gnenb—volumeo

In order of durability from the standpcint of vehicle bwe' mst rate

best., lmseed-pernlla intermediate, and fish coil inferior. Unfortun-

-—a

cannot, take full adventage of this in“ormat“‘ becsuse scybean oil g

the drying, part.icu_larly under unfavorable c:.:.::.ticns. Ve ‘are partxcuo

ered by lowered water resist.ance and increase of hydrophilic tendencles :

'd;'yinge ‘This is very important in evaluating bulletin colors.
‘In order to take some adventage of the increased durability of the
7669 and (2109). This is V 7762 vhich is a 23.3 length synthetic oil,

““* phenollc resins to J'.mprova the drying, and to recuce the hydrophilic
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