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Pigmente are ithe fine uclid particles used in the preparation

of paint and cre substantielly insolubie in the vehicle.

ops DIFFEFEIT PILEHTS UUED IR PAINT BE CLACSILIED?

Several metnods of classifiestion arc used, denendent upon
color, opacity, chemicsl siailarivy, cic. A satisfaclory 4ivicion is:
OPAGUE WHITE PIGKENTL, such =s thu waite legn’_is, 2inc sulphide pigment:,

zine o¥ide, titensum pigmonts, ete.

EEINFORCING PIGESTS, iucdudin. tie pigaccbs ol little or no opacity, as

bissce fixe, cziciw -miphate =2nd carocnat., silice,
e

HATCRAT, DAKRTY COLOIL, ¢ ib. ircn oxddcs, Sicanus, umbzrs, cte.
LAKE: CCLOEY, 4o include chosn pizammun oeprred by precipitation of o dyve
onzd & nes: (wwally one of tiuc inerts or clamins

brérzoe) .

-ARE THE PRINCIPrL CPACJS ¥ifIE PICEXTS UolD L LeLiT?

WHITE L) (basic loud carbonata
£ WHITE LS.l (Pasic Joud svlplnati)

& ZTHC OXIDL

:h LXTIHOKY OXIDE
¥

LEADED - ZIHC GXIDE
LITi0PCHE
20°C SULPEIDE {~pd biw wvinrerecd Zinc Sulniide Pigmeate)

TITENIOY DIoXILL {(imd tic weinfsiroced Titoniuw Piomcts)
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ac Oxide

g¢ Oxide (Lezded
a4 Oxide (Leadud
8¢ Oxide (Leaded

thopone

3

5

B8R0 SULPHALE, cither as growuc barytes

CALCIUN SULP

LILICA
N gt [

LU3ESTINE

TALCS,

- :'
5%}

40»{)

0%;

P

~utlily,

it Load (Basic leed carbonr i)
ite Lecd (Basic lecd sulpania)

g3 opacity lithopone {ditmnssad)

5 Pigment {cn) (erypt OB-7Y)

§ Pigrent. (magnosiuis) {eryps ws-170)

3 Pignent (D)
3¢ Sulphida

biiive Pigment
‘mjun Pigment
baniun Pigmont
bniur Sioxide

Bariuc)
Calciua)

dnony Onide (Timenox)

keferonee - dibliography (3;

azzncsivm) (Ti-Lil)

IS THL SIGNIFICANCE OF INDD: CF

light. From a purcly opsic ) vicwpoint, tie reflccting valuc of & pigmens,

s wa 4

™

w AVZRAGE SULKING VALUSS ARE (HOUN D

as blinc fixe

a3 presipliaced, s gypsunm, o1 s culeined

#TCACE(0L Tallu -nd iICa

One Pounc

Lculk fcllens

FRACTINAT

.G1763
03675
02121
22052
9502,
01974
0798
0847
0875
.o%

.JRE53
0Z00L
02792
2835
G878
563

.0%030

§ THE WUITE FISKENTS 26D DIRRTS?

Vieight of Pigment
in 28.5 Gals.

1317 1bs.
1522 lbs.
1343 1bs.
1569 1bs.
1410 1bs.
1144 1bs.
1021 1lbs.
1001 lbs.
726 lbs.
783 lvs.
997 los.
95C 1ts.
1021 lbs.
743 lbs.
735 1os.
922 1bs.
1364 ibe.

The refraciive iadex of = nigaunt mouswres ins power to bend
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and consequently its EIDLNG POVER, depend:z upon the siuare of the
giffercnees betwacn tiw index of refraction of the pigrient and the indox
of refraction ¢l th: medium surrcwdiag it. |

The Index of refractior of a ary 4im iz in the viecinity of
1.48 to 1.54 for oil filas and up te L.70 for films of synthotic compe-
sition, and ths vhitc pigments run cbove this. Therefore, generally
speeking, the higher tihe index of refraction of tho piguent, the Yetior
its hidingz powcr.

This ie not :?trictly truc, &incc ot;ber properiics, suca g
perticle size, huove a Leering on hidimg power. Tims for every refractive

index {singls pi;ucnt), %hcese is sn optimuenm particle size at whick its

o
A
ct

kiding power is &b its
The refractive indicns ny the comuon vhits pignunis are:

arnin Wou SV Plr

Lezé Corsonzte (Zacic) L1.84 to 2.09 {a),(7)
Lead ou..ph:\-,v.. (L 13ic) 1.95 (4),(7)
ratiasny Cxide 2.03 to 2.5% (2),(8)
Zinc Nxide .02 (4),(7)
Lispopon. 1.84 [7)
Brioium Titwetu ' “.5

Zinc wutpkbice 2.3 \7)
Tivg 2.5 8)

BOTE: (Wumocrs in parestbesis zre te reieronces found in

hibliosropny atir.chud.)
£ Piga™)

¥ IS THE DIFFFRLNCE BETWEEN THE TEPKS “COVEIAG POLER," "HIDING POTER," "OPACITY,

XD "TINTING STRENGTH?"
Tuese four teras rre usnd rather loasely. Correctly specking

they are entirely differant ucnsures.
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- 4 -

The Cevering Pover of o poipt is ito ability to spread out over or

toover" o surface wiith & thin film, ond is measured as aren er
“spraad." Covecing povier benrs no relatien to the ldiding pover
or cpocity of the fiim.

The Bicing Fover of o paint or pigment is defined by the L.5.T.L. us its
ebility to Ouscure o suricce aver which it is spreand.  The
hiding povwer of ¢ dirment is uowe iy oxprocued s squore foot

.~

per peund; ¢f & paint os squars feet per gallon. The fijurcs

o

,-

tlsing Pewor indicrte tiace auwiber of scuare toect of

3N

given

centresting placi/ubdte surfice which #iil te Mcoupletoly®

chblitornicd o norasl eyu o7 ce pound of She pigmeat (in o
vehicle) ur by oma gadlca of painat.
acity is o peasuse 91y o pesor ef o fiim o soslruct Uransmittod

-

Jizht;y tuct is, 1ipght passed tigougk the filo ne zgrinst the
hensure i lzmv reflected Jrow il es is toc ensc with Hiding
Pcuer.
""nt.inz:f Straupth is the ubility of a ziguend to rusist dilution with
another pigrueni, or, ike power of 2 pigmunt to caior a Fiven
_ )
cuuntity of paint or ~tacr pigucns.

;"- 2 3
- A%, THE USUAL FIGUEES FOR HIDING FOVER GF wEIHF PIGHRNYE?

REkt:

The fipares given by dilferent auchors in thc litcerature vary

bl
~

%

considerzbly sceurding te the method of measure, the particular scmple

o

[ . . . - - - < :
£ used, etc. Pariticlc size, brightocss, the vehicle formulatien in which
‘fp.

.

&

v

Reasured, ratio of pigmeat to vehicle, and o aumper of sther facture moy

0007-sWP=-000001344
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vary the figures obtained. The Hiding Power of o given pigment is

therafore not an ebsclutc value; depends upon the condition oJf its usape;

znd when fipures arc given they rmust be considered nu, ot best, avernscs.
Tie Zollowing figurces cre found in the literature:

CPACITI ab SC. I'T. PRX L2. QVFAD BLACK

H-llict Huldlet £idins Fower
Bzsic Lezd Carbonate 15 - 18 100
Basic Lead Sulphate 13 32
Zinc Oxide =0 a 103
Leaded-Zine Oxide ]
Lithupoac 27 BS
50% Zno> Piguent (3ariua) 44
502 Zns Piguent (Calcium)
15¢ Titmnoted Litkopunc 4
Zinc Sulphide 5
S% TiO2 Pigment (Bariws) g 167
£ 30% Ti0p Pigment (Culcium) 43
=34 Titsnium Dicxide 115

Antinony Oxidao

TN

E" AIDING POLLR (3) A.5.T.a. PAINES TINTED ELUE

& Eidiug Pover :
[ ST o < -~ . .

f Tiating Otrength 5a. rt./ Lo. Pigpment
% Elue Black Tinted Uintinted
B . . 3

4 Basic Lesd Carbonate 100 190 26.: 15.1

o Zinc Oxice 257 2:L :Z.0 26.3

¥ Lithopone 261 280 AT 20.3%

b 5% Titonium Pigneat 24357 11s 60.4¢ 55.3

= Zinc Sulphide 70 48 5L.3 45.6
Titanium Dioxide 248 1050 20.5 54.3
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A.5.T.Li. EIDIIG POVER (Z)

5c. Tt./ Lb. Pigment

Lincleum Frush-Cuics
Cryptometer Qperator 1 Cheratnr 2
Basic Lzad Carbonate 15.2 ia.4 5.8
Zinc Oxide &2.% 5.5 N
Lithopone £6.% 27.3 20,2
Fitenox (B7?) 22.4 3.6 ct.9
Zinc Sulphice 41.¢8 48.7 47.0
Titanium Dioxide $6.2 €1.2 €7.5
HIDING POWEE LT PAINTS OF EUAL BOJILITY (3)
Se. Fo./Lh. Piement
CRITTEEITR : LINOLEJ:M SRUSHE-OUTE
Floesl gt resa Agad
P:ini Tee ueeks Point Two “eeks
Titanium Dicxice 6.8 Jl.2 8.9 £8.7
Zinc Sulpnice 50.7 <C.3 4Z.0 42,8
Titarox C 28,8 25.1 40.5 37.9
Zinc Oxide 2£.0 5.% 39.% 0.2
Znd rig. dcrivm 23.9 £3.6 ®7.2 35.9

intimony Oxide 22.2 £

2
Lithepore 21.3 4.0 2E.7 £0.G

3
£
£

35% Lended Zinc Oxide 17.¢6 17.8 5.4 23.8
Lasic Lead Carbonate 14.7 14.0 7.5 g2.¢

pesic Lead Sulphzte 2.5 12.7 18.5 14.3

0007-sWwpP-000001346
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A.5.T.i. HIDING POWER AT DIFFERZNT CONTRAST RATIG ()

Methods Using Methods Using Visual CGreding For
Photouctric Endpoinrt Estebiiching Complete fiiding

Phioto-clect. Mechanical Gard- Mod. Abso-  Cryptometer
Crvptometer Brush-cut  ner #ech. lute €0/40 Pigment
3rush 3rush Crypt- Vzshicle Ratio
Pigment 99% 98%  99% 965 out Out ometer Original  90%
Brushout

Bssic Lead -
Carbonate 14.7 12.9 1.0 8.0 13.6 13.6 15.2 14.6 11.6

Zinc Oxide &5.§  30.2 4.0 5I.0 19.9 19.¢ IZ.0 18.8 18.6

Lithopone 24.6  34.1 26.3 340 20.2 0.2 23.0 13.8 23.7
Titanox b £5.0 37.3  27.0 145%.9 22.0 22.u 2Z.3 18.0 25.6
Titenated

Lithopone - &7.5  43.2  35.0 4L.0 2. £3.0 20.7 25.3 28.8
Titerox C 3.7  45.7 35.5 5€6.0 25.9 5.9 #8.9 24,2 31.3

ZnS Piguent
Sarium 28.

o
C
1)
[

cn
<

47.0 2C.9  &5.t 34.0 3.2 3¢.1

0
0 76.1 53.0 71.0 4.2
S

8.6 4¢.08 41.2 47.7
132.7 84.0 128.0 54.1 £2.0 62.8 43.7 67.9
e’ CHEIICAL PEACTIVITY I A PIGMEIT?
*fﬁ bbhon the pizmeat has 2 "busic" couposition such as Zine Oxide
P . A
*}Q{ (Zn0) tre zcidic componcnts of the volicle aay react chomically with it to

fie.  lorm o metallic sonp (Tinc Limoicesuc).

bSoaz pigments, such 2@ pure siac sulolide, o uot normoily rcact
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4n this ucnacr. Zinc sulphidc pigment, however, is net 100% Zn3, hut
contains small cimounts of other subsimnves of which 4nd (2inc Oxide) is
asually onc. This fraction of basic componcnt (2n0 usunlly less then

1/2%) may react with lincced or ctuier Jree fatty ccius to fork the zinc
scap.

The reistive rcactivity then is ths duegrse to winich the pigment
+will comoinc chemiczlily with seidic substances of tho vﬁhiclc to forn
soeps.

Such soaps are of int rest to thb point anker in obtaining
certrin effccts in conaistency, dispersion, drying, cte., and as o result,
some specinl modifizations cf piymonts (rv'ctlvc lithonone) wre offcred.

These have boen troanted with besic muloricls do produse the reactive

»fect.

@RS THE TEPORTANCE OF "CHERTCIL CCUPOSTLIH" 1 EVALUATNG VRITE PICHENTS?

A
gt

Thir idood chrmiced conpesition of cach kind ef vhite pigment

2
=
03
C

being knowm:, the te.tiag of o swaple Jor comosition yives a measure of
its purity ond indicctec sho Cormroe of seciduntd or Jelibesate zdultera-
tion.

& certedn pgroporiion of ibgarities are &ipecied in uny commer-

[
5
[N
o]
£
2
,..p
l
4
4
&
b

cial process, and the permissible dczrus nos b

p)

Oy N |

.

'
)
r

K
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PICKENT

Basic Lead
Cuzrboncte

3asic Sulphcote
ihite Lead

Sublimed
Blue Leed

- e e ar e - -

uvinc Oxide

Totnd impuriti

-9 -

THEQLY COHPQSITION

2 PbCQy PO\CK)z
(thic of the PbL0x
wor vrry

L ad 0.(‘ de {PbO)
z Za0)
(Fb3U,a)

Lead
.ln,ﬂ.'.‘
Lt.-\ :
Teal
Zint Oside (..n..,, 72

Carben nad undeterained
ccaree particles—-aotsl

'-:esic':.u. oo 26E

[y vy

. ) P
salghr be (2680)),
Oride. (Pid), 4
41.“"“&& {P.-‘:j)) ;’
(; .
ATt (P, -...},

g, v
ol W

- e e @ wm Em em @ e e E @ e e e m Em m G e e W -

Cozrse partiszies rolcined
in (&5 siove
Ziac sodde (Z‘c-.’)) e

Tetal sulivr, & R
s in-
cluding :a-.ais‘.;m-c, g

AMETIC.H I'ROC

PRI WIPNUILLIND

SPECITTCATION

Lead carbuncie
(PuCl5), =
Total 1mpur-1..1¢s
inciuling moise
Cocrse purticles
1ettined on 325
sieve

- et e wm em e o e -

Coursc particles

revained on I25

sicve
To3zl impuriiies
ucludm- sisture

- T
LR e 2371,

(&
N

™o
*
()

sturc

Has

1.2

1.0
18.0
.0

Ron. Tem.
£5.0
20.C
1

FHENCE PROCESS

Max.  Hin.
1.0
98
0.1
l.c
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anded High-lecded Lov-lcaded

zinc Oxide Max. lin. Hax.  kiin.
Coerse particles rcicined
on Z2¢& sicve 1.C 1.0

[22]
Q
(Yo}
(32

Zi_nc cids (Zn0) &
Wntor soluble salis 1.0 1.0
Toted i pﬂ!‘ltlf-..a includ-

ing woistare 1.5 1.5
PForanl or basic lzad .
sulfete relzindoy rem. TCcm. ren.

Lecded

Zinc Oxidee (33%) Zire Uxiae (2a0) €55
Bosic luad sulfzcie 35%

& Lithopore Guimse perilicles rotnined
"- on S35 .:;J\ro., /u 1.0
g ainn sueifice (L.uﬂ), ’v <6.0
RN Zinc snide, (7au), @ <0
woberiid ...L.J.ulu i water, & 0.2
Bariuva ald te (Luily) 96% of the reuwcinder
High Onccity uinc wulfifce (Zud) a5%
Litliopone Besiua sulfate (B2oCs) €0
(Titonoted) Tivhaiun dlowide (Wids)  15%
Zinc salfide Bror, kin.
Pigment + Coir p..ruc...»., roioivad
(Bariu.s) m &S siave, B 1.0
Zinc ouiilue "Z.“..b), % £5.0
Zinc Oxid. (In0j, 1.n
I.!:Oiutul.(', k3 Go:

sariua galfate (Bacl:),

eV
vV
]
L
0
!
E‘
[« N
[
3

At

X!

Zinc Sulfide Zine Sulfide (Zus) 50%
Pignent Coleiuu Sulfate (Liony) 50%
(Calcium)

T

oD
e

AT Ay

0007-swP-000001350
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Zinc Sulfide
pPigment
(Magiesium)

ginc Sulfide
(2ns)

Titanium
Pigment
(Barium)

- 11 -

Magnesium dilicate

Zinc Suifide

505
505

Coerce pariicles retziued

on 3:5 sieve

Zinc tulflde (Zn;;), =
Zinc oxide (2ZnC),

Zoisture, &

.’ourse pr.ru"lea rewaines

e

un S8 miawe, %
Sitanius .)_.o.\_:h_ (T;’_Uzl
Totnl lupuritles,

ing woiitni.e,

Bariun wulicte (Beisl,), » Lomsinder rem.

y & €4.0
izclugd-

"HIGH HIDING"

hax. Min.

1.0
29.0

Titaniwm
Pigmuent
(Calcium)

- e e e Em am =

Titeniun
Pigment
(Megnesium)

Coa-use periicics ot

on 5¢5 siave

Tituniam Dicxice (T3G
Tetal 1'“od"1t1ca ine

moisturc:

lil' Q‘L’ 1'.121 l" l_CA-I. v e
rTitaniun Jowlide

- ined

.
1.9
snhyirous celeiuw swfate (Catily) iicpainder

Titeniua
Dicxide

goarse particles

a3 5.5 osiove

Tituiduw Diovude {740 72 is

‘loisvure, %

rehained

ot
P

W e En am e en G e G em wm Gm e wm e e Em G MR e E em e W e G E E e Em G e e Ge e= e ew

Bariun
Titanute
(3.."-.'1'5.05)

cubsiantizll

- e wm e = e Em e = e

pure Larium titanate.

- - . m ee e e -
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Leod Substanti2lly pure liad titonate.
Titencie
(PbTi03)

Zine Substantizlly pure zine titaacte.
Titanate

(2nTiG3)

TY" L TEE YHICE FIGEENIG?

acidity ov siliniinity is usunlddy riderred to oo “"ph" which
indicotes hydrcegen iua conuaniriiioa. In pH range 7 is conuidercd cs

\-A

practicully asutsul. Lo v 2 geas Balow 7, Lhe nizacnt Secomes norc

. & Tt 3

acid cnd simisioriy, itac ifher scovs 7 it ig, bthw ners 2lkcline.

In consziduring vhat thiv vl wdt on cerus off sclutive acidity or
2lkelinity, progocssic: from 7 to I ocr iraw 7 to 8, for instunce, is
logarithmic., Thulf ig, = of of G iucticobes that th. acidity is 10 tiues
that of pure watar, snilc o figmc of ¢ pid oeens tiet the rﬁ.l-:alinity ig
10 times that of pure ontor.

Conscguently ihe alkoiinity of @ pigamb bkaving o pE of 9.0
will be 1C tiocs thae of onc of o pul = 8; cr JOU tines tast of cnu havi
a pH =9

The pH ef pigrents varics cousiderably and #ith souc types, as

lithoponces, miy run ravvvlore betioin 6 ~nd 10 ou ':i vreat, ornnds.  The

)

eifeet of piy, fucthermore, is dificrcat wiih dirfercut pignents. Generai-

ly, inereasiag pd zives .wsier webiing wad mixiag waié inciination to re-

activity or coup foviwtion vilk U licuids. The difloronces found arc

B TP T N R

(=
o
o
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W
|
o
J
(=4
o
o
o
o
-
w
w
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siight, howcver, and more cmphasis is placed on the surface character-

. ystics oi the piguent nu = whole ¢f which the pil is only one indiention.

Y
e

The following fisures aic given 25 ihe pH value of pigments in

yetionad Point & Vornish rosoc. weiont. Circ. do. 491:

C:CoO MO CI OO gD
L]
DM INOOC PN
’
E
P
E
»
p.
(5]
~
Q
.
m

Litbo. (Regular)

© pluainua Hyarate 7

- 4.25 M. 8. Lithopone 8.
7
3

jntimony Oxide
asbestine

Blanc Fixe

Busic Curdb. ¥h. Lecad
zscic Sulph. Blue Lezd
Jasic sulph. bnite Lead
Czalcium Sulph. (Gypsum}
Cale. Carb. (Whiting)
Chinz Clay

Titanated Litho.
Tole
Eariws Buce

Calcina Bace )
Yitariuc Piz.) 7.2
'l‘i ton Dioxdde 7.4

Zinc sdphids .8

L]

!
Mmoo
=] )

e

[y N -\

in praciicy, tae generzl rua of piymoats of dirferent bronds

varies cuitc widely iron iLbose figuwees.

S MEANT BY THET "ZETTING EAGEM COF & vIlumis

Y

The weSting of = pigm.at is o coudiand wifect of

.

pizRcnt
wetting properstics nd licuid webttirs poaer.

1 '

Geaorzdly, the Meetting cose® of the pizueny iv o relative

into a venicle i the usunl peint aixing cquipaeni. Here corrcctly, it

3 Tefors vo the cuasc or ability of tac pipnaent to male intimatc conteci with
3

BN -

7). : s - " Py

e the liquid over the eatirc surface of ovory porticle.

-

the wltimate particies are more or iusc

w

trougly attracted and hold to

0 caca sther tarough clectrical forcus: Thue surface cf tae particles ard
%’2» the flacculatus or ugoregutes is covercd by ~n cuvolepe of nir, moish

’

% 0007-S¥P-000001353

tera used to denete thke ropidity itk whick it will wct dowm or dicappear

In its éry state, = pipment oxists as nzir flocculates in which

or cther zlicn chewmical. An casy weiting pigment tim is one whbich per-
Wits complcte displrceneni of thes. cavclopus d¥ Lix: vehicle without muck

vork peing pul upon it. s puor weitinp pigiweni is onc which resists such
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displaccrient.

wzANT BY THE TERM “OIL A3500PTION"?

Sgarh

"1l Absurpiicn” is simply tiie ueasurce o the cuantity of on

It
Pt Tk
he

oil recuired to produce 2 paste with o unit quantity of pigzment.

iy

™

3 The "oil wbsorpeion” of eny ;iven pipient varics considerably
.

A

with difforent »ils end witl the actied by whieh the pizment and oil zre
brought togeiher.

It is iopitimode; hamever, w refer sunerally to pigoent of

’3,.‘_. A ” f

. 0Ll e s o . .
. "ow" or "hign/ibsorpiien dn o orclative saise, sad the ternm "oil absorp-

tion" is atill freyuently act w3its in thue trade.
The il zbsoretion gives Litile Srue indicntion ns to paint

concistency, ciuice oo mné ldgh Gil o woeorpbiou proaents ezn bl phde o

-t

Gicsiochfivcitis gy

give low or Zish econsiswnercy or roverass Ly wnnipwiation ol the licuids.

e
Gl

X S

IV is considerad prefiervid:s By roicr to pisments oz of "low

A

or kigh ccnsistene; clsrecteristics” ragher tasn "oil absurption.”

0007-SupP=-000001354
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Paint is o susp.nsion of & pignment in an orgonic liquid; such

suspension beins suitable for application to ¢ surface by means of o
brush, Spray CGuvice op dipping, #pd capable of solidifying to a dry filn

cn the surface.

PN

% qiF CONSISTENCY OF PAINT aMN IMPCRTaLT CONLIDERATION?

"y

12
I
I3

The cunsivtency of ;w.int' is dira.-ctlf/' releted to anny of the
importent properiiss or .clxo.rnctcristlc:-; of the paint. Desircble package
condition o3 prevention or rctarcizztion:o.{‘ ceitlineg is aficeted by con-
sistency. The prushing ciaraeturistics, caose of oppiicativn, the 1lrwing
and leveling propertics of the web pnird, the penctration and sealing of
the surface, the gloss a2ud fila hardaess zu"t(.:r drrinz, =nd other proper-
tics arc related to consistuncy.

Tie copsistoney of the jediat in the packoge mact be designed to
take the proper casunt o tidunor o reander it of correct body for brush-
ing, spraying or dipping :cccrding t: the purpess for waich tiue point ic
intended vdichout injury 1o its cpneiiy and rilm Sorming propertics after

reduction.

DIFFERFNT KIFDs G CUNSIHTENCY?

Dirfarcav types of pudnt consistascy ar ruecugpised eccording
% thuir ebservebic charscteristice. Exch type is ipgortant and desiratle

far cortain purposcs.  The Joliowing fewns arc uzed in coanceticn with
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consistency or body.

VISCOSITY

The term is often uscd incurrcetly for "consistency." The

latter is a generzl tern to deseribe the bedy, structare or rigidity of

-

any pifmeated or unpigmented paint ncterial either &s to its iype or its

(o8

D degree. "Viscosity" should be used only with refercnce to thet type of
4 ‘
3\; flow which is prorortional to the fercc or pressure agplicd. as such
T

only free flowing liguids such us oils should be referred to as viscous.

gE  PLASTIC TYPE

_} The plestic iype of consistency, or flow, ic tiat usually act
LT .

EA with in the pigacnted iiquids, or ordinary puints. The plastic type
g points do not flow directly proportiomally to the pressure. Taerc is a

certain invernal rosisteace due to structure wiich reuists flow, wnd o

- certain amcunt of initizl pressure is reguired in order to start flow.
25 l 1IELD VALUE is = term used as the azovunt. of pressurc required to stort
s ,
the flow in 2 plastic type pzint.
:_ £ epper o
W TELIOTRCPY

Somc plastic painte whiech have ¢ ncavy structure or concisicncy
i v v

- 5N T
&:f W

vill become thinner when stirred or asitated. The term “thixotropy! is

bk used to describe tiwse plastics waich becowe thinner en cgitation tat tend
E3e-2

R .
B to regein their initinl hody en standing ogain. A pudac may po plastic

¥ tnd thixctropic or plestic and non-tuixotropic, although it is doubtful

>3

thether tliere arc any paiets withoot cone sunll deprec of thixotropy.
FALSE BODY

;'."’f: i"\'l

This 4erc it ucad te deseribe = acevy non-thixotrupitc 4ype of
P 7P

PRt

Ve
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%' consistency, usuzcily obtoined thrrugh the intreduction of water or o

4 gnap or bcth tu a paint.

raCTORS asYFCIING PRIWY CONSILTENCY?

The viscosity of the vehdcle.

The typc 2né siructur: in the vebicle.

The wetting power wnd vetting type of the vehicle.
The ctebility of the vehicle.

The councentration of pigoment in the vehicle.

Tae chcaicel reuctivity of the pigment.

L 7. The cheorptive capecity of the pigment surface.

’:1 ) 6. The state o flecculatiun or dispersion of the pigment.

Ey
iy
i

9. Tue presence of seap or other cclioidsl gszl structurc in
tihe vehicle.
10. The prescnse of floceulsting agents (os water) ar other

flaccuiatiug or doficonleting cgonts.

COLATION" ad7 "DISPERIION"?
Flocouldntion is thet stte or coadition wicrein the primary

_Me.-zt purticlos are attracted to cach Jther and heid together by their
-1

tlectries) charses. The tlocs ere lightiy held soft masses. Harder end
TorL compact messes me teraed "agroratos.®

In the uir, flocculation provents dusting. In vehicles, the
;"i e"tr&

3 ction of the individual pigmont pasticles for each other sets up o

(]
- N . » . . -
*ucture in the vweini. « digh

Ruductg

eprroc of flecculetion Yonds to the
0 ol high consistuncy.
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As a measure of = state cr condition of matter "dispersion" is
the degree in which the reductisn or neutralization of the electriccl
attracticns perwits the individusl porticles i wet o3 seporate entitics.

AS & gtote of maltor "disgersioa® is the conditisn wherein cach
gerticly of the pizment has no attrectioa for ony other ;S:.rt-iclu and
th‘crci'-‘:rc 7ill nut Sera {1l:cs.

A8 & pricess, "dispersion" is the spercticn of seporeting the
jndividuzl particles £ron cach wtber., Vith scefi flees, 2 simplc nixing in
e liquid »f goed webting puwer will effcct dispersion. VWith the harder
agercgates, c.nsidersble heavy grinding ey Le neeessary te brerk down
the tizhtly bound mnss of perticles. In either casc, the process of dis-
persing effects perumnnent dispersicn i & state scaly ii in addition to the
onechznical work of separacing tze porticles, they ere at the same tiue
protected against reflocculatiuon by s:mc chemicel treataent which will

neutralize the clectrical chorgus.

I THE PRINCIPAL CLASSZS OR TYPiS THCLUDED IM THh TLRM “IXTERIOR PAINTS"?

1.  Exterisr hsuse paiats.

) Conventionzl (il typoes.

) "Enamelized” hmsce priuts.

) Exterisr priners.

) Trim cilurs - wew be frut drving.

2. Hetad protective points.

(n) Specicl primers -~ ey ve rust inkibitive basic leaé
clrvante, zinc chriante, axide, red lead, graphite, cte.

(b) Top csate - often olock oo grophite poinis. Alss in colers

both ¢il type (no cur Metelastic) or synthetic (as our
Kouelistic). slse siuuwirun peints.
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sy be gas resisting.

\-/\.J\/v .

proaestive nainves

Indusirial onaacls.

sgricultural “nd impleomcnt enaucls.
runu encmcls (gio stationy).
Tuy en

smele - suchk as es:stor ragone, bicycles, ote.
cilors and"tncik sign® colors
0il type (paste) bullctin culors.

vy

Eyntactic reazdy-aixed o5 Kew Bulletin.
byntartlc "trelr sign" finishes.

: Kea Ficld Couts
g " Prous Sign Colurs
b " Siik Serecn s timeil-Ciloars
%
o 6. Cencrete a2nd stuces puints - viite ~nd tints.
<. Usunliy simdlor & our Soncreiu aid stuces paints.
7. Porch ana deels onaw:ls.
8. Hezrine Jinishus.
H Includos Fotton peints, bosi-topwing, WAl éock prints, cte.

- 8. Ceaavas pointe - s~saings, cic.

A0, autsmotive findsies - loegueat wad Syatheticr.

T PIGKENTS 4RE U0ED I EXTLSTCR PaTHTHY

Bzgie Leud Carbcacte

Besic Leed Sulphate

Zine tuiphice IMgwenls

antineny Gulde 0001,5up:000001359
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ééo:lSIDERED DESIRABLE FIGRETLITION FOR SINLT GREDL HCUSE PaINTS?

?

. The muulits of manea paini devends to a large
extent on the pispout cowlination usae and uwpdir the rcolation of opague
pigments znd tolal pigrents to the tutsl non-volatile (oil plus pigment)
in the paint.
| The pigment combination in ¢ first grade house paint should
bz such ac will givc suificicnt opacity a5 a result of its high-hiding
pigment content together with a wisc sclection of inert pigment to give
maximim durability.

The pigment volume ratio (total ‘pigment volume divided by
total pigment volume plus non-volntile vehicle volume) should be 28 -
30%. In no casc is leus than 28%F rccommended. With zinc sulphide type
+ of paints, the New Jersuy <inc Lozpany and Krobs favor 28 - 32%. With
high lcad type peints The Hotional Liad Lompany favors 35 - 40%.

Paints of lower guclity cr. usuclly chamctcri.zcd by lowered
3 totel pigment iu wiich the aigh hidine pigament is deercased and the inert
¢ dnereased, lovered mon-volazile wihicle econtent, increnscd volatile

caateat.

R AN

AL N

L
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The aquestion of high vs. low leud, zinc-;less, zinc-lead-.
titenete, Zinc Sulphide paints, etc. is so controversial that typical
bigh grade formulation may here be presented by & tabuletion of five

different first grade paints.

'PAINT ' 1 2 3 4 5
Percentage by Weight
Total Pigment 66.0 66.0 66.% 65.0 68.3
Total Liquid 34.0 34.0  _33.8 © 35.0 31.7
10C. 100. 100. 100. 100.
Pigment % By Weight
Lead Carbonate 34.3 18.0 - 37.9 50.0
Lead Sulphate 1R.2 16.0 15.8 12.9 -
Zinc Oxide 29.5 29.5 29.2 24.6 -
Ti.-Ba. Pigment Co- 36.5 48.0 - 50.0
Lead Titanate - - 7.0 - -
Ti. Dioxide 10.0 - - 12:3 -
Calcium Cartonate - - - 3.1 -
Mg. Silicate _10.00 - - 9.2 =
100. 100. 100.  100. 100.
Pigmentation (Gels.)
Opaque Pigment .296 251 297 296 <276
‘Total Pigment o251 251 261 o248 .276
Total Non-Volatile  _.813 ~ _.015  ..914  ..900 017
Total Paint 1. 1. 1. 1. 1.
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:JsT E.XI’ENT HAY OZLO LI:ILDBD ZINC OXIDE BE USLED IN MEETING THE I‘ORulULATIONb
* SHOWN IN PREVIOUS QUESTION?
Paint Ny. 1
34.3 lbs. Lecd Carboncte
le.2 Lead Sulphate
29.5 ¢ Zinuc Oxide
80 0 lbs.
(Volume f Lead and Zinc Pigmenis - 1.5295 Cals.)

(2) 7o use 0zl: 412 - (353% Leuded-Zinc Oxide)

%gf% = 35.5/65.5% or :,granimate;y I8k Leaded-Zinc Oxide
The formle for this paint would then be:

%4.3 1bs. ¥%hite Lead Carbonate

45.7 " 0zl: 412 - 35% Leadad
1l0.0 I'itaniva Di-.xide
10.0 ¢ wognesiws vilien

per 100.0 los. Tutas Pigmentation
(Volume f Lecd aad Zinc Piguents - 1.5450 Gals.)
(b) To use 0zlo 511 (50% Lealed-Zinc Oxide)
although the crigingl f.rmula czlls fur 34.3 lbs. of White
Lezd Carbonatc, therc is no basic reason why the lead snould not
be added as the sulphate 2s far as the composition of the pigment
will permit. Zinc Oxidv excecds Lead dulphcte by 29.5 - 16.2," or
13.3 1bs.
The formlcs might then be:
21.0 lbs. Vhite Lend Curboncte
58.0 " Osl. 511-50% Lecded
0.0 Titaniunm Di »wxide
10.0 ® Hegnesiva cilie~te
per 100.C 1bs. T.tal Pigaentati.n

(Velune -of Lead ond Zinc Pigments - 1.53560 Gals.) -
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18.0 lhg. 7. L. Carbwmatc 4,5 1bs, ®. L. C
45,5 " 0z1z 412 or &3.¢0 " 0zlo S11
T6.5 ¥ Ti, 3a. Pigment _25.5 " Ti. Ba.
120.0 100.0

3

:5.0 1lbs, Ozls 412

&0 0" Ti. Bz, Pignont

7.0 " Leod Titenate
1GJ.0

4

z7.9 lbs. Vi.L. Carb. ) or 22,2 los., Y.L.C.

37.5 ¢ Ozls 412 ) &3.2 Oz1io 511
lz.3 " Titiniun DMexide . '

3.1l 0" Celiniun Corbenolc

9.2 " ig. Hilieate

=
8
o

" Paint No. §

Is of the su-called "Zinc-less" type. No 0zl> can be used.

'_-'REIHFORCING PIGWENTS" USED I EXTERIOR PaINTH?

The term "Reinfurcing Pibnunt“ is used to designate those
inscluble materials such as asbestine, whiting, silica, etc. whick have
Practically no hiding power ar color valves but.nre ndded to the peints
for the purpose of conferring certain osthar very specific and definite
adventages. :
It is ¢ cummon pojular ervor Lo coasider the z2ddition of these
2aterials simply as diluents, ndded by unscrurulius point monufactucers

far the purpese of reducing cost=. Hotain: covld b further from truth,

0007-sWP-000001363 ;
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with the present kﬁqwlcﬂgc of ;2int performonce on oxterior surfices it
pay bu cunsidered practic:zlly impussible t: Ierudate what would pass cs
¢ first rate, high grade exterior paint withsut the inclusisn Hf some
groportion of incrt ingredicnt.

Befoie the advent o8 the high cpacity pigoents such as Zinc

' paint.

Sulphide or Titeniua cousiderable emphasis was placed upon “"pure'
Even if formulcted to contain os wmch pignent as the paint would hold,

the opacity wcs relatively low as compared £c uxdern outside huuse paints
and attempts to reduce cost by roplacing pigment with the non-ospaque
silica, cté., were asturally considerced ubjectioncble.

Befure long, bowever, the odvantages in durability thet might
be obtained by the judicious usc I 2 portion of ¢ large particled sub-
stance or rcinforecing pigmeat wurc recognizsd. With the nvnilibility of
Zinc Sul.hide and Titanium t: mcintein the opacity, the use of the
rcinforcing pigment for durability was possible and at the same time
become praétically c necessity since the use Jf ; pure zinc sulphide -~
Sr pure titaniua disxdide scint would not only be for too costly but would
produce a paint lacling the projertiecs of durcbility, brushing casc, cte.,
that cdditisn Jf the reinivrcing pigment can cunfer.

& wide ronge of oxtender piguents is avnilable and ench hes
specific cheracteristics ivhich influcnece thc chvice as to which une or
which combination »f them shuuld be used to balance the opacity pigmcnt;,
and the desircd perforeance sf the resulting print.

The yrincipal citender types may be listed as

0007-sWP=-000001364




Asbestine, fibrous type of megnesium silicate (good
cunsisteney cnd brushing).

Hica and Tale, plate types of mymesiun silieate (high
opaqueness to wltraviolet light). .

Wihiting, calcium carbsmate (cesy brushing).

Gypsun, hydrous calcium sulphate.

Colecinced CaS0s, anhydr.us calciwa carbmate sulphate.

bilice, gr.ound quartz or the infus.rial type (to prevent
crovnling and to give "tasth" to the paint - high
reflectivity for zone =urking paints).

Barytes, ground bariusa sulphotoe ore.

Blanc Fixe, procipitated barium sulphate.

‘» They 21l contribute toward brushing casc, consistency, package condition,

including non-scttling, and durability when used in the optimn prepor-

g‘;‘l‘m PRINCIPAL CLaSSES OR TYPES INCLUDED IN THE TERM - "PIGMENTED INTEHIOR

@ 1. Intorior Well Finishos (rceidential, h.tcls, sffice buildings, ctc.)
X .

% (2) Primers and Scelers

) (1) fur plaster, c:oncretc and conventisnel wall boards, as

b well as repaint surfaces. '

(2) for p.rous insulating boards such as Hasonite or Celotex
Insulating ¥.,axds, cte.

(b) ¥i2ll Paints
(1) Flet brushing points

(2) Cumbinatiosn flut brush =ad stipple nuints
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(3) Fldt stivule peints

(4) Texturc and stipple pniints

(5) Semi gluss brushing prints

(€) Scni gluss brush and stipple paints
(7) vemi gl:ss stipple points

(6) Gl.ss hrushing paints

(9) Glazing liquids

(10) Cuncrete interior psaints

(11) Radiatur paints

Interior Eaanel Undercoaters & Encmels
(2) Undeoreoaters
(b) Intermediatc or "Split Csats! -
(c) Enamels
(1) for wsud and trin
(2) for flosr and dad.
(3) fur furniturc; chuirs, tobles, vreakfast-nuoks, cte.

(4) Rodiaror cazusls

Interior #aintunance Yaints (factorics, mills, wachouses, packing

housus, oie.)
(&) Undercosters
(1) for wood, plaster, wullbard, and concrate
(2) for iactel - rust inuibitiag
(b) wall Finishes
(1) Conmventi.ani or fun-rosisting

(2} Brush, cpruy, «r coutlsaiin
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(3) Flat, acai-zloss, v gloss

(4) Kildew rusistant

(c) Enamcls

(1) for flesr end dad:

(2) coaler enzroels

(3) pipe linc identification
(4) tonks - interior & cxterior
(5) Heat-resisting cnacls

(d) Zone marking paints

IV. TIndustrial enaumcls

(2) lctal furniturc enemels - alsu wetal partitions
(1) brush, suray cor diyp
(2) flat, cemi gluss o gluus
(3) air-dry «r hzkc
(1) caz_ivcnti.m;;i or mar-pruof

(b) Toy enamels

(c) Hondle #iniches - br.uoau, idtchen utensils, iron, ote.

(d) Guneral industrixl croccls - heaters, cir-conditioning units, etc.

(e) Novelty finishes - rndius, camerns, st.kers, hot water heaters,
C“MCQ *

(£) Ruller cocating cnancls - Sottle crams, serow tous, battery tops,

cte.

(2) Tube ciating enzmels - tusthpuste, creums, cte.
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(n) Intericr sirm finishos
(1) Ficld coats & press sign colers

(2) Steneil process culors - flat & glsss

(a) Kzlsomines - slue binder
{1) hot water type
(2) culd water type
(b) Dry uwowder casein painss - hydratel lime to icprove washability

(¢) Scmi-paste cascin pzints - nu hydrated lime; less washable
VI. Pigmented Furniturc Staine

VII. Intericr darince Finiches -

Szme as I.

K3

5

i ¥AITE PIGHENTS LRE USED IN INTERIOR SaIHTS?
2.

% 1. Zinc Oxide

¥

o S. Titeniun Pigmonts

by A
A
i

3. Zinc Sulphids Pigmonts

4. antioony Oxdde

It vill bo scen thot the list is practically tho same as for
exterior paints, with the exceptim that the White Lesds are omitted.
%hite Leads have been and t) s:ne extent still arc used for certain
interior enamels, but cwing to their toxicity, the resistance aﬁainét then
has resulted in their practicel climination. The use of VWhite Lead in

interiur paint is forbidden in certzin states..
0007~-sWP-000001368
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for intoriur peints certain femonds on perforpance nccessitate

comsideration of the pigments wsed froa a soaeviet ditfferent angle.
Propertics vither nut cinsidered or nore accentucted than in exierior

fyrmlntiong are oxpected of :ainte for interior use.

vaganbility

Ixtorior points must withstand ruin and light effects, with

perhaps o very rare washing witia 2 brush. Intorior paints, with the

excoption of o few speciclties mst be capeble of rosisting frequent

scrubbing with soap end alkeline v:ashing povders.

fellowing

The bloaaching cetin of sunlipht makss yellowing a minor
fector in exteri.r peints. Udthout this bloaching availeble, interior

paints must Le formlatod with respecte t: its jiissibilisy on shaded

surfoces.

i fedr degree of zlosu or sheen is lucked for «n newly applied
exterior peints. Tiwy arc exgected ty retain this £oHr a reesinshle tine
mly. Intericr paints ney be rocuired t: siow anything betweon a very

high degrec oL gloss to o dead flat, and 6o rotnin apprcdmatcly the ssuc
éegree fur o eonsideraile poeris? o time.

Ponotention
Since redecurction on intericrs is gore frecuent than oo

exteriors, points £ormalated icr intericr apglication wmast be designed for
minting usver £1d £ilo wisth 1itile or no preparction, Uith certain type

f L1 f£ile 4hic i3 czpectias o listle t,. ouch, omd accordingly vall
bewn e Qnnicansd cithon 5201 in Lo Wldor soats

Privers and soniors

R S E

69€100000-dns-£000



. e =

R

THE TERM "SPECIFICATION »AIdTS"?

A NuEeer of suithoritaiive orgonizavions nave established
specification:s oz raints aad on Lite piments that may Ue used in making

'.'. the paiuts used in tkeir jurisiiction. :;uc'n, for cxawple, are the

. warious foderal and stote departuents: Navy, Sureau ox tandards, Bureau

" of hgriculturc, Stute foads Depurivent, cte. Paint menufacturers bidding
on contracts with these bodies must calculate their formulations cnd costs
to neet the ruspective specifications.

In the so-called "L cbel" states, enactacnts compel paint manu-
facturers to shov the content of the paint on the package, and formulations
must be mzde with respects uny special laws concerning the ncture of con-
tents that these legislative bodics have ercvcted.

Of morc gernoral interest arce the specifications called
"A.S:T.Ud." which have bacn established by The Americon dociety. for
'f"‘l‘estmg of liaterials. This is = nutional organization of mon comnccted
vith the manufucturing inrdustry. One tranch of the society deals with
Paint,  varaizh, lucquer and siwilar surfece protecting materinls. This
is the Committee D - 1.

Thie cowprary iv ropres.itod oa this commistec und the committec

establisnos with the approval of ibe vhole cecicty, certein specifications

ou paints, peint matericls and meibods oi test which are senerally

- 3ceopted as standard practice for the industry. The committue publishes
2 booklit contzining the smecifie:tions ond munurzcturcre gencr:dly agree
tant matorials furnished, 2s pigucnis, ill acet ticse specificstions.

Individuale concarued vith tre murketing of pigments chould
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‘}'”* becon: acauainped with the &.5.7.1. speecificasiong ou their materials,
p T . =
PR The tesis upszn vhich the sweeificutions are tas:d will be discussed in o

X

scperate section.

ey
\‘({"_ 3
¢y S0 )

L

Is} DASIC KNOWLEDCE OF TORNULATING PRIGCIFLES GF VITAL IWPORTAICE TO THE
SAL"'LH ‘I\J"

;<u?§;

1

B AR

In the formulatior of paints of varicus types close ettention
mist be given tc the coaditions uader which-it is to be used, both as
rcgards cpplicztion and the scorvice cxpected from the film., For this
reason, cach formilation having rcsulted from costly rescarch and experi-
montation, paint wanufacturers arc generally loath to make any changes
whatsoever in~ an cestnolished formula.

Changes in pigmvat:tiop can ¢ffict radicul differences in
propertics and performzncc, some of thon uot observuble until long after
applicztion and thercfors o chense in orands is boeuné to nmcet with
resistance.

Then, hcewover, thc paint mcaufacturcer is cxperiencing diffi-
cultics and complcoints cof perfornance, or finding costs too high against
competition, the rcprescnitutive of the pigpmnt producer, when thoroughly
familiar with the characteristics of these offerings, mey be able to show
benefits in ecither or bota performance and cost by utilizing the pigaents
he has to market.

For this renson, piguent monufucturcre are ever clert ﬁo kcep in

touch with the tronds of the tradc, cspecially the localized domands of

uoster painters ond contractors. The pimumt salesman shoudd bo atle to

-

“ show his prospect how und whj his goods any be proritably impreved, ond to
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in worlking cut ferml- tisns perid bting hin te acquire and hold

“speciclized ocullets for his preducts.

Thiz subject ie tuo vast to troat nere wmore thas casually. The
purpwsc is %o show thet the orperionce of cach cout'act should b pyra-
nidzd and studiad with respects the booic principles of formmlation and
perioriasnce.

Zequrdiess of tac type of f J*uu..a, tae pain® mmnufacturer is
confrented vith:

. The C\J.ut cu-iity ~nd ch:xr...cr.c ~istic propcrtics of his raw
L..t(.rl:‘ls.

. The cost, puip2y, rrd peuns of putiing thosc materials
oo 2 ¥ ¢,
tegether into suiv~ile fora for wnrkaiing.

2. Tho zdilivy - & the goeds te reicia a ccaditioa ia the packnge
cuch that aftoer o Jiae 5T siorege it vill still oo in proper
eanpu for usc.

4. Thwe cluracteristice in these g:udu permitting casy and
conventisnel zpplicecion t: ta surfrce.

£. The inkorcat prop.:iics that perait proper drying 2ad
bardoniny on, nnd e teetion oz, ohe surface, cad o rotoir
thnt protection for o rousmesle persied.
To acc.mulisl, thesc eads, tiae peint asnufucturcr sclucts his row mote-
Tinds relutive to cost and with respects tacir knwsn porformnncs in the
five phases of his problem.
The nigment producer is recuired to shew buth the cost and per-
formance of hiz goods. The pitwent product must be wéaptabls to, and
Compatible with, the sther raw moterials in tae formauls, -- the liguide,

thinners, and dricrs, — ond huve cortain iloxibility when these are

:

mdified or changud, ssactinus to comsidernbli: crtemt. 3th this «hjcetive,

Pigmonts ore slassificd wigh scoivcet nad Luly t: choiizad contcit but to

characteristicn am esteblisied by cortain wcll 'mom and reeoguized tosts )

CLET00000-dnS-£000
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plus the specific tests set up by the individual consumers and which they
focl give thean ihe story of huw the pigment will perform with their

specific liquids and conditions.
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g5 FHITE LEAD?

L
i
%‘ The tern "Wnite Lead" vies formerly used to indicate the basic
.
.Af‘ T » 3 » k3
%‘ carbenate of lead. Today it is cqually spplicablc to the basic sulphate
Hd
]
-2 . .
% of lead through the sanctiun of commen usage end Federal and other
& |
gg specificatiuns
k:

{15 BASIC CARBONATE OF LEAD?  HOW IS IT MiDE?

Generally this piguent conforus to o formila 2PbC03.Pb(OH) 5.
The proportisn PbCOz (or lead carbunate) to Pb(OH)p (or lead hydrate)
varies slightly according to the process of manufacturc. The Federal
Government and A.S.T.d. specifications for white lecad require a lead
carbonate content of 65 +. 75%.with the reomainder lead hydfoxide. The
greater the percentage cf lead hydroxide tie more-"basic" the pigment.
'The spccific gravity runs 6.7 - €.8; and the bulking value 1.75 to 1.79.

It is commenly produced by une or the other of the following

pricesses:

0ld Dutch Prucess, wherein metallic luad with a littlec acetic acid is

.

placed in earthen pots and the pots arranged in a “"stack" with

alternate lcyers of pots and ten bark, Under the influence of

B T R R e N G R MR T T
RO B A G B i Ao AR IR R 3 & nH

hoat and carbun diuxide generated by oxidavion of the tan bark
a cumplex scrics of reactions tzkos place botween the lcad,
acetic acid oad moisture. The metallic lead is “"corroded" to
the white pigimcrt. The pigment is separated rrom the residual
leond, woched, dricd and julverized. Abuut 100 - 110 days is

a .
N cave (P @O

PN s |

H
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Quick Process {Corter Process). Tnis orocess is considerably less time
consuming then tinc Cld Dutch. finely powdercd lead ic intro-
duced int, rotating woodon cylinders and the chzrge sprinkled
at intervals witk dilutc acotic acid. ¥arm air mixed with COp
is pussed crver it continuously. The currssion time is rcduced

t

(9]

1& - 14 days.

Chember Process white lead is nst used in the United States. The proccss
resembles the 01d vtutch Mut the lead is correded in the forp of

thick shects lung in o chomber.

Precipitation Procoss (Eusten Process Lead). & aumber of precipitation
processes huve buen tried. Gemer:zlly taey agree in that the
lond is first dissslved ©o o basic st sslution as basic
acetaie o lead, Ifroa widch whit: lead is precipitated Ly means

T a saludple cartonute.

[&]

Electrclviic Process iz o variant of the precinitation process, the lead
beipg dissoived under the iLnflucnce: of an clectric currunt and

precipiteter with CC gus

o< oad e

8 THE GEAER.LL PROFERTILS CF WAlis LixD GoBud-TE?

figh Lpocific Uravity (uith corresgmdinely Lew bulldng vedue).

Specific Graviiy is <hout 3.7. The velvhe of oo 830 pallon i8 <bout

-

S¢ pyunds. ' .

e e .
Hidin,, P

Yo i . .
SECT - ankalivedy Los 13 coaupared U ocbher vhite Lie-

Qeats. eposLximn

RTRA

W ;Y a
A

»
[T
At

"

x4

+!

g
-
~
vuoe
Py

I

wi L‘;' 1.-10 s.:.
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0il Reguirenent - Varics mith prucess. Carter wnd 01d Dutch
toke 8 - 3% =f linsced ~il to make o stiff paste. With the preecipitation
processes, the vil requirements way be as high es 10-11% for the same

consistency.
Victtability - Excellent.

Reactive to acids in the usual oil vohicles. The precipitated
vwhite lecads are somewhat more reactive than other process waite lcad, due

to greater bcsicity.

Cel:r - The Cld Duich lead is usuzlly scoewhat brownish due to
stain from the tan bark. The Carter prucess pr:duces better color. The

precipitated ond electrslytic processes shew the whitest color of wll.

Particle vize - Vory wvaricble.

White Lead, es the Basic Czrbunate, is probably the most populor
exterior paint pigment; either used in the forn of the paste known os load-
in-0il or os en ingredient of the lend-zinc paints.

Basic Lead Carbonate is wne £ the x:cactive pigments; that is,
it readily unites with tac f2tty acids of the oil vehicles, forming a lucd
8sap. Lead z.zps are soft in nature and rather swluble in the usuol paint

e liquids. Hsst of the rdvantnges, ond s, the discdvantoges of Basic Leod

9LET00000-d"S~L000



Carbonate are related te trhis renctivity and sccp formation.
,m_v},‘_NTAGES

The formution of the lend soap effccts 2 good bonding between

pipment ond the nen-volatiles of the £ilm, and als» explains the case of
wetting assscinted with this pienont. The soft type of the sozp induces

a correspunding suftness of the film with 2 slow plasticizing (or harden-

This is deecidedly an advon-
tage in climctes having nigh temperature or 1ow mnidity, retarding the
development oI britiichess.

Since the l-2ud scaps set up & surt of continuous interlocing
structure, pigment/soap/m-volatile, and sinee the resistance to the
disintegrating e¢Zfeet of wltravislet light rays upon the filu is
relatively low, o ¥hite Lezd file foils gradually by o chalking effect.
The entire film surface slovly crumbles and wears evenly away as a white

pomdery material. This muderate challdng is advaatogeous in rendering

the film self-clcaninz cace chalking bns set in, und, after the film hos
worn down to what is termed “ultionte failure," where therc is insuffi-
cient reacining fiim to serve as protection to the wood, the surface is
8till cven ané serves az an execllent base £or repcinting without 'mch
Preporotion.

R b

%{ Excellcnt brushing cualitios.

¥

%:  DISADVANTAGES

&

7 .

L Exceszive dirt retention in young cuntings before the chalking

oy

is ectablisked, wmid dac s the sefinels of the fiin.

Susceptinility %o aildew which fines crsy lodgcaent in “he sof

Oda

. - .
Tila, or dn the roupaccod 1iln alter oholliae,

0007-swpP-000001377
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Poor tint retentisn, since the chalking accentuates the white

an¢ gives the sppearance of fuding.
Hizgh specific gravity +ith result that only = spell npount of

»il can be usud wita it, tlus reducing tac sprendiag cren per pound.

Suscuptibility to industiricl funcs (derkening).

feactivity, necessitniing tir use.only of vcehicles ¢f low and
controllied acid value.

I : f bt o R
Inforior razizioune tr wiiravislet light.

Exeessive tuhing oomy of the film in periods ot heavy rodn or

—id' oS o=
prolouged extcossive lamidaty.
Reglotivoely poor color.

Kolativelr lom opneityr.

Lo palldng vulue.

The g ointe of wanic Lead Cordonate mey be utilized, ond

“diziz., oy judiciows blending wich sthior pigmonts,

the undesirehle cnos m

nyWbly 2inc Oxide.

White Load Unrbymato finle its ehief utilidy os an ingrediant

[ Y -3 Loeapy v raeed b s e - 2 oS0y Ted Jle
°I house paints. Iv koo beon usel U0 oome ertunt in high plose e 5

Zer inferior painting, hut 4nis is no. wnilaved in wary states.cdue to the

TXLC prrperiies of tals pdsuncut.

S Baste 1z.5 somones

- - , % _~ Y2 v enln}
s LRSI iy s oo wihihe pis-

PR S L TP SR S . . -
LASLC AL S Tw e L BRC LIt e ST A

8LET00000~dMS~-£000
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pigment is made fom metullic lead rather than the ora. It is frequently

called "Sublined Lend.!

The cumpssition i raiher varicole, the fulluwing representing
an avrr:"r;‘l
vend Sulykaie - 77%
Loud Oxide - 1%
Zinc Gxide - 8%
This pigoent is finer in particle thon the busis carbonate of

lezd, nure resistunt t, smipmur Zume, wnd less poisonous.

Tac grades zro ordinarily roecgnized, the "sublimed" and the

g}

"supersublimed.® Tie lntter is o sclected gradn deposited in certain

,

portions of the collecting systois during wonufacture. It differs froo
tie straight “sublizoc" inm hoving a finer zverage warticle size ond sone-
what better culsr. )

Indesr »f hefrociiov - 1035

Hading Porer - ~l~ shtly less than the carbtoncte of lzad.

neactivity - “lishely Loss than tac enrbneic o lead.

’-‘;

dpeeif

R et & .
LC il —~ 6.4 - 5.0,

tulizn - Vedue - 1,350 - 1,88

S TIE CRLRUCTRRINTICH O 5,070 SULPIATL 6 LD I FZUERICR PAINTSE?

> dt Li IJ

Ihiu pigmont Coes net M 7ur geeatly irsa the bDasie Carbaonotc

in gencrvl pori’irraacy, Sut il A o8 five woaiviat aigher esisistoney ~nd

vuleine value; xw sassbat Loese smsity. eltnougt cwonily leproad
. ¥ . ' heass . . it el el eeswed w4t : . f e o
Tecantly, lhore i o ocomsidorsiic verdcotiomodn dhe Lasic emtcns (P es

bR BN SRR T (VI TR JU SRS JRAOIL I

0007-swP-000001379



-zl

jn reactivity ond other chorzeteristicr.
The esic satphate of dewl, or ¥eidiued" leed, is sccasionally

St

used in exicrirr uoint formlaiion ns ks Lenis for indroduein the lead.

Gz.r.’r:*_]_ v, boweTer, this pigacne han Bewn rendaced by the more doerable
ané nerc muiversaily spuplicebic leaded-sine uxide. Tais replaccn.enﬁ is
reflected In the topnape roduction ol tais pigment which hns diopped
considorably over the past ton or fificea years.

Formerly subliacd wldue lood ";'.‘-..i';;.':inc:l = ratiacr wide ceceptence
anong paint nonufs ;umrs,'n:t S» mael Lecxase of sy par L1r-ul'u~ quality
choracteristic, -t zeouse o5 Luoor .:11.."L yimoent cust and its nigher
bulk value oo cumores Lo the eadbomate.  Today, hosever, very foo of the

brands »f house saint e foaalotzd ith sablinel lead.

SEYITS ELUE LELD?

Sluc lead is o cubliafip pradveet similcr o sublined basic
leald sulphicte, tul it pas o a7 color due to t..:... j-rescace .;f carbon fron
the fuel used in its sublimntion and o¢ suphide ' lesd.

It contaiue lead suliinte (sbous 524); load ozide, chout 38%;

with zince oxide, cartm and lead sulphice.

)

The groy colsr limits ike use o bHlue lead in paints. It is
reted hizh os o rusi-iahibiter. Compared to the white lends, it iz

sractically a.n-roactive wita limsedd -1l and resicts fures.

0007-s4P-000001380
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Zinc 0xzidez is produced by a fumirg or suolimiticn of zinc

French DProcess - Zinc Oxice is wade by burning the fumes of

s

iic zirc in & currvent of air..

-— PYRAL S

Americen Process Zinc Oxide - 4 mixture of zinc ore and coal

Cs &

i< chargedinto a furnacc acd the resuliing zinc fuues arc oxidized by air

<,\( -
“ . -

Bene collected as oxide in large fabric bags.

RWEE CEARACTERISTICS UF ZINC OXIDS I PAINTE?

Zinc ovide, like tte vhite luads, iv a Teeclive pigacnt,
EStcombining witlh the Tatbty ucids oi iic paint venicic in form zinc noaps.

inc scaps are imea morc insoluble cnd of ¢ Larcer type than lesd soups.

teristics cus to the soft lcud scap:.
Ie cavefully ropulated propgortion io ta: loud, the audition of

¢ Oxide hardems the £ilm, promoies casiicr plasticizing, and ofiscts
7\ ,
Bthe early co~lking, tms improving glocs ead tint reteation. Zine Osdde

of taxt agoeni upon film disintuvgration.
- b
Thz cAdition of Zinc Oxidc, Loucver, tconds to o ultimate
1 » ’
¥ IR ~ g s s 2 s ] . N
»f.umru ol tuc Tila by erncking zad preling, and ii used in excessive

(GZount moy lead to the aecessity fur complete rugoval ol tue remaining

“.‘ .
:v!‘iln eitner by hurming or Scraping beicsu bie suritece em be ropainioid

Advaniascs Liscdvontogns
,;F‘calst’mcc to ultravicliol. ird, britide fiims - lacking clasticits

—

e,

e
T

A
e n
i

=L

g

T YW T e
sy A
I TR
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Advanteges (Cont'd) ) Disadv:ntages (Cont'd)
Recsistance to mildew. Failure vy cracking und pecling.
Improved gloss retention. Reactivity with paint liquids.
Improved tint retention. Formation of insoluble soaps in the
Good color. package.

© TYPES

Classification of the nuncrous types of Zinc Oxdde is difficult.
- In genersl we may distinguish:

American Process: Lorge acicular or large rounds to small
particles.

French Process: Genorally -smaller particles and more re-
active. Usually better color. Used mostly
in cnamels and special..ties.

Kadox: .Vcry fine particle. Very recactive. Used
mostly in rubber goods.

Careful exposure study bus shbs:n that as botween different

Zinc Oxide coniributie gloss, film-hurduess, vashdbility, nou-

.’Qllowing and consisteney. It finds its principal usc in enamcls, bub

A
R &
T

g
]

211 emounts moy be czutiously introduced into almost any type of ;

Z8£T00000~dNS=L000



{nterior formulations since by its rcactivity it produccs body in the

Roactivity canses soenp formation with scidic vekicles thus

jncreasing cuncistency wnd linmiting the amount of this pigment that may

0007-sWp=000001383
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: tion of anilimony Srad.
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o) g

Antimeny caide. Urobz, is e vhile pi

gaeat produced by sublima-

s a good pigment for ixlaukecting or redusing chalking of titanium, and -

s high in npon-ypellewing concacteristics.

TN

0007-5¥P-000001384

E A NS 40 St o Carbrlioe -

= T :.,',' o
O ¥ L9 I8 Clcenat

g

L vty
T A

1y

s

s

——, /-_.‘_

R A s IR () € Y —.



&)ED—ZIHC OXIDE MADE?

Leaded-zir.ec oxide is a white pigment produced by fuming

processes similar to tiwse eaployed for the manufacture oi’ straight

(1éad—free) zinc oxides.
: Litaar the Y¥rench Process or the Amcrican Process types of
product:.on are employed, the rav material d.Li‘fev:Lntg in that whereas for

‘;_,‘the production of Zinc Cxide ¢ lcad-free sine msterial is used, in the

ifproduction of tnc lcadad-zinc oxides a mixturce in the proper proportions

nr .
po; l1cad or lead orcs and zinc or zine ores is tcken as the charging mate-

l\A
I

rriul
p
- The Ameoricom Process is mos?t freguently emplioyed. Leed

R0

q‘?

3 Sulp}nd(. ore, Ziac Oxidc or carvonute ore, Silica "Cantt" and cool are

;‘fnixod ad the charge introduced inte a famace vwhiere icductiou takes

E‘placc. The fene is then ciidized "xtq air amd tho product collected in

%fabr;c bags. The Leed tulphude is chmgcc’-. in thc process to basic lead

gfsulphn‘c and this ie intimolely i cd vith tie Zinc Oxide.

E : Grades arc veeoymized acrording to tae pereentoge of lead,

g culated to locd sulprave and rus frem 2-3% "leaded” up to as nigh as
f 60/ leaded. Tho 60k locded is not usually sold as such, but is reduced
'f with str azsht zirc oxife *o vitior e EUS or %5% le2adod product.

+ THE CEARACTERISTICS OF TiZZ LEADED-ZIKC OXITES IN PAINTS?

o ves -,

The leaded-3ine cxides are used chicfly in cxterier (bhous:

- Painsg,

.
4

e 3
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By combining basic lead sulphate and zinc oxide in a simple
* fuming procese (co-fumed pigment) a useful modification of lcad and zinc

i :-':’15 obtained which pussusscs conuidorable advantage over cither straight

The edvantage scems to be duc to a mixed type of socp. Reac-

& iivity is roduced and the chalking tendencies of the lead subducd without

High to low lcaded. i
lm‘ﬁ CO-fml‘ono ’ .
Blended co-fumed and stroight Zine Oxide.

Ko cpparcnt adventoge occurs as buetween a given amount of co-

g
[V
(/]
o
3
[o 1
@
[a N
ct
o
[»)
0
®
e
B e BT o L A S el

F

i fumed plus straight zinc oxide ns blended by the pigment maker or as o

e,
R~
2
"

fblended in g pzaint ’n'.i.xer. The latter procedure permits the paint manu- |
" -:l‘facturer to use different types of zinc oxidu s desired, and in many
E'.'tformul:u’:ions , waun the ratio ef lewd te zinc is calculated o5 a basc, the

paint waker may by using £ mixturce of ¢ co-fumecd and 2inc oxide obtain
equnl color, equel or Righ consistency, and souctimes better costs by

‘ taking his loud cntirsiy as icaded-zine oxide ard meking up the ratio by o

Selected typc of zine oxidc,

In gencral, however, zny combination of lcad to zinc s 100%

0007-sWP=-000001386
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Lcaded zine oxide stands supreme as the one opacity pigment

soaps of the strzight zinc oxdde; it is ontircly couwpstible with cither

¢ the Vhite Leads, Zine Ovdde, Titoniwa Piguont-or the Zinc Sulphide Pig-

() Becausc it is 100% c¢-funed. Yith 211 the lead content and all the

7 of the natury of both without the accentuated disadvantages of either.

2 The reactivity is reduced and the clasticity of the film is retained for

. Superior tu any competitive piguent. Nunerous and repeated exposure
trials by naﬁy experinenters have shom OZLO to equal or usually dbetter

0007-swpP-000001387
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jcles without the presunce of any undue amount of cither extreue

‘e or extreuce coarse. 7This bulanced gradation peroits the formatisn

2ad, and at the saue tine carry focal relicf points to relicve internal

strcssés deviiospoed during the drying ond hardening processes.

portion of pigmont to non-volatile il plus pigacnt of 28% minimum.

t is, for cuch 28 gzilens of pigﬁcut in 2 formile there must be not

abuve £3%.

The consistency value of QZLO is such that this ratio can be

Titanium - Inert; and with the correct auount of oil have a product' of

0f latce, brands of lendcd-zine oxdide made by blending a high-

d zinc oxide with stmight zinc oxide have appeared cn the market.

g 0007-SWP-000001388
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- the print ths wede, the drop in hiding povier is very

54

910 end long before the puizt of guvl brushing consistency is

v

"'cbeal tpe Miding pouer s £oo boloew normel.

15 jmpecsible to get into the print formeda enough oil and pigment

”::t.hlﬁ migh eonsistency character to maintain the ratio of 28%

iz pigoent velume: ratis. The paint paker eitker bas to secrifice
whegat of the paint, the pigaent cumceniration, the brlance of nis

tg, or his 8% pigmaat voluae vatio. Whichever he does, he must

Alie in the rasing or oacde of bis pnint, and a drop in some

Col gt 3o mac bast nutainatle fyer o 1008 co-funed pignent.

Lhe Blondll coapwetitives io wkiter thm OZLO whon conpared

ut sk cchor cevansages F 04l fix cutwteigh this con-

2d cLlor naints tle coloyr of the dcaded-zinc oxide used is

i tonin Moide Latraduaed for thae girpose of increasing opacity. In

.,

£ 31 2uion dne o e 2oaded-zine oxide are extreomcly slighi.
ticisne for Ller ocl bascd U2 edlar in the can. On the job

?h- Crfed pigoon’ s are indisiin lshatle fov eolor differennes fron

wCTA v uoriornanan el asmecddbiiity rith ol

= AL e

mments. 0220wy be weed, nd is being used, ia coxbinuation

0007-swpP-000001389
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with the -.:rhi.tcv loods, wita titaniun pirments wal with zine sulphide pig-
pents. It is tho one weivers:d cag.anicn apecicy pigacent for universal
fermalation. 020 dacs Lhue J-.b detier.

Load me wWidte lewd noy not oo usel with sine sulphids jdigment.

>

f A8 QZLD ©hi decivnble oronertics of the Losd mey be introduced ints zine
i
3

F o ogulphide fommloticn wish entirs catisinerion.

’

" Thare Lns hoen coasiderzole aajagrnda ¢ mearning the sclection
’ JLeRg €

*

[

of certain spucind foraw of zine oxid: for ttorior puints. In spite of
this, no such forn has boun found $o aAdejuately replace the performance
af the co-fumed leaded-zine oxdde. Zince sxide foes not nect the recuire-

oepts as 2 eomjpariom aizocnt for titaniws sod zine sulphide. Lcaded-zinc

L8 IRy IS g Sl KAy

oxide dues, wnad in additia forms compatible zixturces with the vhite leads,

%N e NI AL ST R TR A A D (A

o
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EOW IS IT KADE?

Lithopune is a co-precipitnted whitce piguont. That is, the
-:":t..v-*o ingredients, bariuu sulphate and zince sulphide, are precipitated
vsimmltancoucly oy the reaction which tukes place on mixing a solution of
~ginc sulpntie with o sulution of bariuw sulphide.

’

The whole nznufacturing process involves a number of steps as

Reduction of Barytes <re to Bariun Sulphide: This is acconplished by
roasting the ore in tie prasence of curbon in the faorm of coke. The
product is crlled YBlack Ach" and cumsists principally of Barium

Sulphide with s.me coke ond ash.

Leaching of the black agh. The 3lack ash i put into water which dis-
sslves wut the Barivm owlphide. The slurry is then filtered. A1l the
coke anl other ippuritics rumnin in the filter and a pure solution of

Bariun bulphide is ohbtzined.

Preparaticn of Zinc Sulphatc Solution. Zinc metzl or roasted zinc
ores arc truuted with suiplric acid tu give an impure zinc sulphate
snlution. This s.lution is jurificd by oxidiziﬁg chenicals and

filtercd. Tke product is a purc s»lutiun of ziunc sulphate.

Precipitation of Lithspone. Thea tho pure zinc zulphate sulution ic

mixed with the purc onrium sul liidle solution, a white precipitate

called "erude" lithopone is cbusined., It contains absui 719 of Barium

e Sulphate and 29% & Zinc Sulpunid.. CUrude lithopoue kas no valua as o
at:
g

_ 0007-sWp-000001391




—-5¢~-

pigment. It is of lew cpacity :nd hiding power and extremely high
0il absorptiom. Calecinaticn or beat treatument is necessary to con-
vert it ints the opague pigacnt of fine color and paint making quality

kmown as "Lithopone.”

Calcination of the "Crude." The crude lithojone is separated from the
water by filtration and drying. The dry lumps are then jassed through
a rotary caleiner at atout 800 C. in 2 noutral (air-frce) atxno.sphere,

and suddenly quenchced ir ecld water.

Finishing. Tho wet siuvrry, lithopunc suspended in water, is ground
wet in pebble mills, tiliered, dried, and finally ;ulverized in'a
roller mill and the f£inal produet wir-flaated. The dust is collected

in fabric bags =2nd Lacknged.

1. General gurpose or "normcl" prades.

2. OSpecinl encmel grades.

S. Reactive grades.

4. Cuspension grades.

5. Water seasitive grades (thixotropic type).

6. High opacity grades (Titanated Lithojwune).

. 7. WVater dispersim gradcs. .

L?HE CHARACTERISTICS OF THE GENERAL PURPUSE TYPE OF LITHOPOME.

General purpose ur “mormal" lithupunes cover a renge of low to

: high consistency characteristics tcnding to fullew their oil absorption
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‘1ent mixing and grinding propertics and arc not particularly sensitive to

water or to delicately balaneced vehicles.

Raw matericl stocks mny ve simplificd by using the general

This type of lithuponc is advantagcously uscd in the goneral
run of flat paints, gloss paints and enamels.

. For use in enzmels; tuxture, freedonm fron hard aggregates, and

B¢ fineness of particle arc of cspecial importance. In the prodﬁctian of

BE texturo, mixing ond grinding ease, and ability to produce puints having
good flow, leveling and suspension charactoristics in enamel formulations.
A nuxber of special enamel grades are vffored to render possible

3?{ bigh flow, to retard fiuw (or n.n-sagging), full budy to thin brdy, high

£8' to intermediate gloss, wtc.

In all of thece specizltics the vehicular part of formulation is
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1 oy CHARACTERISTICU OF LITHOPONES Gf THD "REACTIVE' TIPE?
3

s Reactive types of lithapone arc used principally for control of

& consistency nnd-to sbhtain certain brushing effects. BReactivity is ef-

s

- fected by a pigoent monufacturing techuique in which a saall but care-

20

> fully repuiantod percentage of a recctive, basic material is left on the

#: gsurface of the pigment particles.

(A1

this reactive corponent of the pignenﬁ coobines with the acidic
& component of the vekicle with s.op formatiosn. The soap affects consist-

ency according t. trpe. ZThe liyuids used cxert a profound effect upon the
= resulte obtained since n.t .nly @y thoy 3.vern the type of soap produced,

n g

- but alse Jetermine vhother it will renwin closcly adherent to the piguent

2 surface, furm structurul polymelecular layerc arsund the pipment, or dis-

These specicis arc alsu usuzlly sormewhat resistant to flow on

E)

.acc,;,unt of tiwiyr fi-scculent naturc aud asy thus de used in combination

RN

With .iher trres L: prevent sagging, ospeciunlly in low piguent-concentra-

o+
(78

cn erancls.

v

SR SR
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They arc good misting and casy grinding: lithopones and may be

l " used in many types of formulations in flat wall finishes, stipples, gloss

§52 THE CHARACTELISTICS OF THE WATER-SENSITIVE LITHOPONES?

Fater-sensitive lithepones, froquently termed “thixotropic,”

::1: weter. Lithopones »f this type, in i1 formulations, permit 2z certain
degrece of replaccment of the oil c::nt:ctihg the particle by water.

- The result is a flocculated structure of ¢ high thixotropic
3Tnatu’re. That is, such paints will -n standing sct up to a rather rigid
neture, and yet, under mechsnicsl stress by stirring or brushing will

become quite thin and fluid. Yhen the stress is removed, thoy return to

ol
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o 7HE CHARACTERISTICS OF THE “aTER DLSPERSION LITHOPOMES?

Just as lithopones may be mide more receptive or atltractive to
oil liquids by certain treatment of the surflace, .t'xey way be vrepared for
special watcr-attractive properties. btuck pigments find particular
utility in “he production of canein-czld-water paints cither straight or
oil-bound typc.

These lithepenos rc.a:llv pix with cold water to form a smooth,
limpid naste witbout .'.m;nn‘-.;. They show considerablo resistance against

settling in water cven in low ..o‘.ccmv'tlons.

4 COMPETITIVE ZINC SULPHIDN, PICUSNTS CLiSSIFLED?

Note: In the following generul classitication, several brands have bcen
classified zccording te the maaufacturer's information, and have
not been tested in this Lo.bomtcry. Conscquently, the list as given

is to be considered as tentatiwve and subject to revision.

GENERAL PURPOSE LITHOPOMES ' )

High Consistency iedium Consistency Low Consistency
Permolith 461-HX Permolith 461-R Pormolith 461-LL

" 461-H n 43}~ " 461-L

" 461-Hd Alorlith Ploeck Lubel #4131 " 21-4
Albalith Bluc Label #10 Fonolith LE (bemi-High) Albelith Gr. Label #13

" #107 " LR (Rzgular) Ponolith LE-LO
Ponolitk FT " KR-Grade @ " NR-Grade 8

" uw Beckton Thite H-Grade 43 " £0 (leady
Becktor White M-Grede 50 " w # ®n 49 texturc for cxterior)

" " " w51 Unilith &2 Beclcten Thite M-Grade 47
Uniiith 86 v 6C (Higbk) " Boow o 48
Sunolith #80 n =Y Unilith 22
Eagle (Hiph) Ezrle (decium) " 22-C {coarsec tex.)
Astrolitn 4 " 28V
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Low Consistency

Eagle (Low)

Svnolith 47
" 97
" 107
Astrolith-L
SPECT.L INAKEL GRADES
High Consistuney Kodium Consisteoncy Low Consistency
© %ilbalith 362 iib1lith Maroon Label #24 #Pormolith B-44
Eagle Picher 54 Enemal Bockion #4i alb. Red Label #14
Unilith 885 XL Sunolitna #90 # " Maroon Lobel #8385
' Ponolith EL
- n MG
" EL-117
" FLO
" 212
" 318
Enamel Beckton Grade 44
Unilith 22-N
Sunolith 95
" 96
" 96-4A
Astrolith SEG
" SF
REACTIVE LITECPONES
e *[1balith 362 .
" Maroon Label #94
1.‘_.‘ fn " " #85
e Unilith 88-R
B Sunolith 85
SCSPENSION GR:DE LITHOPONZS
high Consistency kicdium Concistency Low Consistcney
Permolith 4-12 Pernolith »-24 Permolith W-33
; " £=-22 4dor1i%h tiaraon Label #73% albalith 98
“* albalith 95 " v "G " 105
¥ " 1086 . Ponoulith LR-J Beckten Vhite J-Grade 7
i Ponolith HUO-J-Grads 149 Becktan Vidte J-Grade 30 " P28
n HO_J " lsl [H 114 i (1 51 n 1" " 1" 29
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SUSPENSION GRADE LITHOPUNES (Cont'd)

High Consistency idedium Consistency Low Consistency

" Beckton White J-Orade %2 & 33 Unilith 44-S Unilith 22-S
n oG- "  5e Sunalith 10%
n n JG- " 33

Astrolitn OG

HATES SENSITIVE (THIXGTHOPIC) LITEOPCHE

£lbalith 404

JATER DISPERSION LITHOPCHES

#® dbalith 35
" 135 -
Ponolith LR-%
astrolith 65

g= ¥ Pigmemts which show chorascleristices of two classes mny appear twice.

E THE CHARACTERISTICS OF LITEGPONE IN PaINTS?

Litlwpuee finds its principal use in the interior paints. This
tpignent, by £ligbkt differunces ir tue way it is precessed, may be obtained
- ir u wide range of propurtiics from nea-reactive tu highkly reactive, low teo
- high consictency, highn gheen tu duad Jlak. Spccial mdifications arc made
| possesing high dispersica propertica inm olis or in water, uxtra casc of
—' ixing with the ldiquids, 4 give printc having extra nom-settling preper-
. ties, fur sccelerated or rotarded Slow, ur for special trypus of brushing
or of structure (as thixotropy).

Ei_.tbﬂr as the normed litlerine or in these varioue moditiceticns
lithupene finds extensive usage in fluis, undercuaters, seni~-gloss paints,

- Chamels and in wwmny special typec of formuletion. ¥ith the wide range of
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' types available, the formilater is cble to svlect a brand which vwill give
i him elmost any typc of paint desired whon mixed into properly sclected
liquids.

Lithopone hos ¢ good culer and cpacity. It has cusy brushing
and po2é Tils Zorming cloracteristics. Paints mede from it arc relatively
stable and resist undesirable chonge in the package. For these rc’asons
lithopone remcing one of the msst papular pigments for inside paints.
Lithopone is 2lsu used fo1 cxterior paints.

The earlier lithoponus were photogenic, that is, they possessed
the undesirable characteristics of darkening in suniight and bleaching

" again in the dark. Tais objection bas been svercoue by il;lprovemnts in
the process of mmnufacturc, and all high grade lithopones today are light
fest.

The use of lithopone in exterior paints has come about because
of the lovier cost of pigacntutiun thms obtained. Its lack of durability
in exterior paints, failurc by corly and ﬁem‘y chalking is morc pronvunced
in the whites in which it is now scldem used. The prescnce of even
relotively smull amcunts of tinting culors apparently greoatly retards this
chalking and peints ¢f reasunable durability may oc furmmlated in tints
with lithupeae. Lith,pone pnints cre classed ns second grade coupared to
tho lead-zinc painte. .

Y&

iv. m

3

The following is a typical lithepone bouse paint formule:
Total Pigment % By Wieight 67.0
*  Ligui¢ % " 33.0
lOG'.
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Gall:ns in One Gallen of Eoint

Opacity Pigameut .27
Totzl Pigaent .29
Total Non-Volatile 277

Pigment volunme rutic is 35k.

Piguentation (2 by weight)

5 Lead vulphate) . _ .
7 Zinc Ovide ) *° 0zlc-412
.0 Titoniun Disxide

0 Lithopune

0 Magmesiwa Silicate

Except for the questionablc utiiity of lithopone in an
;f‘exterior paint at all, the formuleticn is repre‘scntativc of the best use
.:of that pigment. The replaccaent of the 52# lithopone by 30# Zinc
‘;Sulphide Extended Piguent, micaccous type, and 22# Magnesiun Silicate

'._mmid ipprove durability.

iy UDE SHOULD BE TAKE! IN "ATCHING" i COLPETITIVE LITHOLONE?

The lithopone industry his graduated from the iden that all
“ de_sired . pz2int typés ead characteristics cuuld bu produced from a general
* line of pirment, such as the ordinary lithopone salcly by menipulation cf
3 liguids and incorporating pruccdurc. )

The older lithopones were prouduced with the idea principally of
unifornity of the general characteristics, such as color, cpacity, ro-
activity, light-fasiness, etec. and g‘raded ",il ebsurptions" or consistency

properties.
0007-s¥pP-000001400
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Viith the advent of new types of paint liguids, and the demand

por cpeciod point pe srfornaacs, the piznent mwufecturer found that by

Ticatin of cortzin of the chemieal and physico-chemical

rertain dusired results cither in quality or costs.
8 o result, o aumber of very specialized types of lithopone:
l’ Eave been developed. The actual chomical or physical tests in the lab--
.:':ator'j show cnly evircmely snall -lifferonces as between thesce different
2types of pigment, but the performaance <f paints made fron them way vary
xdely in both type and degrec. As botween competitive brands of litho-
on: of the scme specinl type, the differcences found by analysis may be

s.. sunll as to escape descction by the usual laboratory ucans, and yot

hese pignents devalop point difi‘c.v..'cacw ¢f cunsiderable magnitudo.

For this rzason, the actual "aatching" of a iithapanc noy prove
an izpousible task.
| In p‘;oducin,:;; spucialty prdats frow the specialty litnopones, the
t menufacturer is not at all ficel froz responsibility as bto results
in his product ‘-)y sioply changing his pigmentation. Esck of the lithoponcs
ds rdapted to porformence with spocific types of liguids for the develop-
bent of the special propertics.
4s a result of this close relatisn betwsen pigment and liquid,
_3-“ any propocals fur chaage in pigncatotion it is far less ioportant to
v vhnt pigment ic in current use than to kmow: (1) the exact perform-
3 ance requirenent which the paint makor expects cr desires in his preduct,

> @nd (2) the oxact character and proportimns of the licuids used.
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If 2 point manufacturer is using a certain brand of pifment and

certain liquids in obtaining certain product performance, the simple sub-
stitution of another brand of lithopome, nu matter how similar it appears
: under the usual cherical and physicsl tests, may give radically differcnt
- porfurnanen.  But, if the dats om liquids and desired performance is
gvnilablé s the pigmont menufacturcr way be able to sugyest pigment sub-

. stitution passivly accompaniod by cortndn liquid medifications to equal

- or even better perfurmance aud cust.
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Zinc sulphidce is an intcascly vhite, hizhly upaque white pig-

“pent pruduced by £ process quite sirdisr t. that fur making lithopone,
v excopt thot bhe procipita®ion remeiion is bitwecen zinc sulphate and

bt > Dy 2 .
% hydrogen sulplide gus. The product ¢:ntains zinc and sulphur only, as

In rezular or normal lithopone.the opacity is subject to slight
modifications accurdiag ©s degroe of disnersion, particle size, cte. For
£-use in certain types of liquids ¢ small amcunt of decply adsoribed surface

i nuisture affects opecity and hiding power through interfacial relations

Generally, hewever, any definite increase in hiding power over

In view of the &.5.T.L. 1ulings, the word "Lithopone® is usable

& -.;.;” *Zinc Sulphide Extonded Piguents" end not "L ithopone."

]
Ny

B3 A vorder line case is that uixture of 85% lithopone with 15%
Tioa, vhick by currcnt zcceptance way be called Titonated Lithopone.

as the Zinc Sulphide Reinfurced Pigments, then, we have:
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ZINC SULPHIDE PIGME!T, BATIUH (not Double Strength Lithopone
or High Stren,th Lithopone) contsining 50 - 55% ZnS with
barium £ vlanc fixe (22504)

SINC "SULPILD: PIGHENT, CaICIUE (no% Jalecjum Lithopone)
conteining ) - pr “ut» uith caleinm sulphate (CaSOy4)

AINC SULPiIDk PIGHENT, MaCiwiili - containiug 55% ZnS with e
nsgnosivm =1.L:.c:1u.

;'OOMP"'I‘ITIVE ZINC SULPHIDE EATIERTED PICWLLTS CLASSIFIED?

ZINC SULPHID: - DARTOH

Cry,;to. 10 L£-19 ’ .
B&-40 ( cnanmel t'VPE)

n Ba-47 (suspencinu type)
" BA-4%5 {thisotropic type)
" BA-140 fvater dispersion type)
Krebolith .
Superliti SL
" 2L
L] b IJ:(

Z1LiC JULPETDE - CALCIUL:

Cry;‘hm C8-125 {kigzh consistency)
-1 {modivm cone! '.S'cency)
f CB-455 {thizotrovic 4ype)

TETANATED LITAUFCNE

Permolith T-3500 (mediw consistency)
Cryptone BT-115 (higk " )
" BY-il5 (modium " '
u BT-120 {cunmel grado)
" LET-445 {tzixotropic grade)
" BT-164 (emier dispersion grade)
Ti-Tone (modium consistency)
Ti-Tone-L (Low consistency)
LI (saspension gradce)
" P (paper grade)
Duolith HO (hi_h consistency)
" KR (2edium A )
[ LO (10’;’! o )
Tidolith 88 (aigh = " )
N " 66 (medium-high consistency)
il " 44 ( " " )
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TITaMaTD LITHUPONE (Cout'd)

Tidoiiva 656-%

Titraolith 10 (idpn eonsintency)
" LY (Low: " )
Tidolith 44-.N (onowe). radc)
" 44-5 (cuspeasion grude)
Tivwiolith 45 (vnaael jirade)

ZNC CULPHIDE ~ JnGAFOIUR

Crypuone 4>-1350

FIre THE CHARACTERTSTICS OF TUl LINC SUTP.IDL PIGMNTS Iif EXTERIOR PAINTS?

A discassion of the Zinc vulpidic Pigments is necessarily tied

up with that of cutender pigmantc. A fee yeurs apo it was the gemeral
opinion that Zins Yuiphide Pismouts vere unsatisfoctory for use in
exterior pudnis, cu? coeld be usnFl oniv in the low priced, lowor gredes of
paint. Iithopune did acziove a conziderable usege but always in sccond
grade prints with cimectatien of o ccaporativily suort life on the sur-

" fuce. .

The prineipal ro..won for iz usc of Lithopone in exterior
prints wss, of course, iow cost. In the shites the early and cxeessive
chalking wzs troublesoac, but it was found thet the edéition of oven a
relatively saall ;unofmt ol colored pipucnt, as in the tints, materially
rctarded the fuilure sives the colorui pisent helped in resisting the
action of ultravielet light on the €iluw. 43 a result, fair durcbility in
tints and colors us cuamparcd to vthur second g;r::dc paint expoctations
resatted in o ceriein degrec of pepularity for this type of pigmentation

in the low priccd paint ficld.
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It was suspected and later proven that the early failurec.of
extcr.ior paints made with Lithopone was not duc to the Zinc Sulphide
content but to the blanc fixe (precipitated barium sulphate) with which
it was combined.

Recent studies have shorm that Zinc Sulphide can be used in

" exterior formmlations and will givc very satisfactory durability perform-

ance ranking comparable to the first gradc prints providing certain rules
of formulation are carefully follywed. Pzints formulated with straight

Zinc Sulphide plus & coerscr perticled cxteader, 2s spar Calcium Sulphate,

certain types of Silicu or Silicates, 'éspecially magnesium silicates of

the micaccous type, gave merkedly impreved resistance to weathering.

And it is nov knoen that if l;usic lead carbunate or basic lead .
sulphate are excluded from the formule, if a certain percontage of a
floking typed pigmenf as mica or micaceous talc is included, and thc pee-
centage of zinc sulphide - leaded-zinc oxide and proper type of oxtonder
arc kept within certain controlled limits, a very satisfactory durability

perfornance may be expected.

Adventepes Disadventiages
Moderate chalking Prejudices basced on experience with
Good repainting surface lithopone paints
Medium plasticizing rute Craying with ultraviolet light under

certein unususl conditions
Incoupatidbility with Lead Carbonate
Necessity for using a definite type of
inert.

IYP

e e—

Lithopone, approximatcly 28 - 30% Znd, cu-precipitated with
blane fixe.

Titanated Lithupune - 15% TiO:. 0007-5¥P-000001406
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Zinc Sulphide-Bariuc Pigment, 50 - 55% ZnS with 45 - 50% of
‘blanc fixe.

Zinc Sulphidc-Celeium Pigment, 50 - 55% Zns with 45 - 50% of
precipitated Calcium Sulphate.

Zinc Sulphide-Magnesiuaz Pigment, 50 - 55§ Zns extended with
speeicl types of magnesiua silicate and micacesus talces.

A gecd dexl of discussicn cvuld center around the different
types. . Briefly,' since it is the precipitated BaSO; or Blanc Fixe that is
respensible for the pocrer durability of Lithkopone, the improvement with
the Zinc vulphide Extended Pigmunt, Barium, (or Calecium), is proportional
only t> the rcduction 4f the rati» of the precipitated portion. The use
of spar type, calcined calcium sulphate gives at once a marked improve-
nent., .

The principal interes:, however, has centercd around the use of
Zinc Sulphidc extended with magnesium silicate. This in long series of
exposure tests rates high in durability.

The inxbility of the smull pnint- user to sccure the proper type
of extender pigacnt, =rd an apparent ability to incorporate morc of the
Ricaceuus types vithout intr.-ducing "'rough" paints indicates a distinct
advantage goined in actuzlly pre-mixing the Zinc culphide with the micacesus

extender, before incorporating inta the paint. The adoption of this type

as the principal merns of introducing Zinc Sulphide into exterior paints

Secms the logical treand at present.

?ORHULATION MAY BE RECOMMENDED FOR & ZINC SULPHIDE HOUSE PAINT?

The following is typical of & formulation that has shown satis-

factory duravility peri' 2 Un CXPOS :
ory durability perfwrmance vn cXposure 0007-54P=000001407



;. For 100 gallons paint

4:0 "

157 ¢
l u
5

102 lbs.

% form:la is reconmnended.

" The pigmentation then is (by weight):

15%

61.9%

25.1%
100%

9.75%
5.25%
54.00%

51. %
100%

Rt

63 1lbs.
57 #

55 lbs.
55 11}
lo "

55 los.
4 5 "

EIE THE COST RELATIONS BETWEEN THE ZLNC

£ 100 1bs. blend (55% ZnS)

zlo 85/ 35
Zns (55%) Fxiended Plgmn‘
ASbLStLﬂO

or

Zinc Oxidc

Wi. Lead Sulphate
Zinc >ulphide
Extonders

100 1bs. (55% Zn8) Zinc Sulphide Bsrium Pigant costa

. 100 1bs. blend (55% ZnS)

Lithopone € 4-3/8¢)
Zinc Sulphidc @ 94)-

costs

Zinc Sulphidc @
Talc @
Kica @

costs

" 100 1bs. blend (55% 2ng)

Zinc Sulphide
Blanc Fixc

costs

SULPHIDE PICGMENTS?

Zirc Sulphide Pigment-Silica Typc

{ 2.16 gais.) Oxlo 413
(15.15 v )
(55% Zas)
( 6.75 " ) asbestinc
( 6.11 " ) Aluminuc Stearate
( 0.06 " ) Pzint Grinders' Litharge

The inclusicn cf above 8 gallons of a wodied linsced oil in the 100 gel.

$5.875

$6.086

$6.05

$5.85
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Titenium dioxide (or titamium oxide), Ti0Op, is the whitest and
the most opzque of the white pignents today available. |

I¢{ is produced from titanium orcs containing TiOp, iron oxide,
Silica, end some cotier impuritics,

The orc is first "sulphated" whoreby the different ingredients,
except Silica, are converted to sulphites by o treatment with sulphuric
acid. The solution is {iltcred ofT froz the-iasolubtle silicates and
purified to rumove the iron and other incidental sulphates.

The jurce soluiion of titenium sulpante ic then "hydrolyzed" by
pressurc and dilution to throw out «n smorphous farn: of titunium, titanium
hydrate.

The hydratc upon calcinetizn is convertad to titaniua dioxide.

Titonium diozdda, like zinc sulpkide, is marketed to o con-
siderable extent as-en "Extended" pigmont. At present there is available
Titeniuc Pigment, Barium - tvo foros, qt-nc containing

26% TiOp oand the other 33% TiCp. The extender is

blanc Tixe (precipitatoed BaSO4).

Titonium Pigment, Calcium - 505 TiOg with 70% precipitated

(and calcined) calcius sulphste (CaSOy).

Titonium Pigment, Hugnesium - 30% TiOp with 705 silicate

0

Tt
!

of wrgnesiun.

4 A a2 ) e d b e
TTANN

A
PRt T4 LA 0 . £ 1)

()

THE CHARACTERISTICS OF THE TITANIU¥ PIGKEWTS IN EXTEFIOR PAINTS?

S irid
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Prior to the advent of the titonium piguents, white lead in cil
and the leed-zinc mixed paints were lacking in ¢pacity to the extent that
e practical two coat job was imjossivle over unpainted or badly dis-
colored surfaces. Thesc paints also discclored badly, particulnrl& in
the arcas of high population where the most peint is applied.

The intraduction of the titanium pigments pernitted the paint
manufacturer tuv overcouwe both =f tucese defects, at least in a large
rmeasure, but has not resulted in aoy materiol incrcase in durability.

Tac titaniue pigments arc gracticzlly -inmert or non-reactive
with p:nnt vehicles and foru no saeps with them ¢o effect o ﬁonding of the
pigment, as is {he case vith zin€ and leoad. As & result of this lack of
bond, the titenium pigmonts show considerable chalking in the films on
exposure. The chalking of titanium differs in type fron that of lead.
The.particles of the latter heving surrounded thomselves with en intimate
bonding with the filn show « wosthoring eflect wherein small flakes of
film slavly detach themselves from the surface. Tiit‘n‘ titanium the
individual perticles simply pup out of the film, lca\'iﬁg minutc hules
wnich act as focal points at which weether effects and light effucts are
concentrated.

Titcnium mey be added t. formalations cithor us the oxide, TiOp
5r as reductions of the pure uxide with exteader pigments (as blecne fixe,
calcium sulphzte, magnesium silicate, cte.). It is generally aduitted
that little, it any, actual advantcfe to tue paint is gained by the use
°f a Ti0p pre-blended with an extender oy the pigment ‘meaufacturcr as

2guinst blends in the paint mixer. Possibly certain paini manufacturers
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ds find it more cconsmical to purchnse the blends rather than carry

separate stucks of TiOc ond oxtender.

Advantaxes . Disadvantiges
High whitcness in color Incrtness
High cprcity P:or Lonaing with the film

Rather difficult wetting
Excessive chalking
Woitoning or feding of tints
Poor ;l.uss retention
ahgorptiun of dricr in the package with
resulting poor drying whon applied
ts surface .
Rether poor wetting and grinding char-
acteristics
High cbsorptian of ultrevivlet light
Lead iitanate deserves special nmentim. It is not used in
formlation in the sane @y zs the other titonium pigrments ond differs
" matericlly fr.om them. Firstly, it is of a erean yellew color, and
secundly, it is, unlike the sther titonium pigments, highly rosistant to
‘chalking, £ n:n.ch so that the addiiion of 207 or more of .it to a formle~
tion: where culor is uniwportont, will offset the challking duc tu other
3 pigment ingredients, such as lvzd. The foilure of the £ilu with lead
§. titanate prosent, bocomes of the cracking-flaking type. It is used
Principelly in the manufacture of tinted bsusce paints ty inprove tint
retention, but as yet has recoivod very limited acceptance. In white
paints, due to its culor, it is impussidle to add enough t5 be of definite

value.

Titonium Pigmont, Bariun was the earliest cxtendud titenium piz-
¥ Dent {o be gemerally intruduced int. house paint for the purpose of

increasing opacity. Practical exprsures showed 4 pnrked a chalking
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X! tendency, and its usc has now becn larzely discontinucd.

| Titaniun Pigment, Colciun is not largely used in exterior
paints, althouph its inereased bulking valus would appear to make its use
- econonicnl.

Titaniue Pigacnt, Hzmnesiup Type like the Titonium Barium is n»

wore thon & mechanical niz which the paint aixer may duplicate for hiuself
from strajght TiOp and >silic.1tas'. Indeod no advanioge bos beer definitely
¥ shom to exist between any of the extended titaniun pignonts, and the same
proportions of titapiua with the somoe exiender when blended by the paint

t . paker. The magnesium type, honever, is mech more Cesirable as an exteader
than Blanc Fixe anc this type can be axsected to oventually roplace the
Titaniup-Bariua cnd the Titanjun-Culeiun for exterior usage.

The general usnge of titerjum in the best oxterior for imlations
| today linits the amouni i~ 10% of the totel pi;;menta.flj..m t> avoid excus-
sive chalking. It is usually intrsduced as tac straight titaniun oxide,

since the paint maker is tims cnabled tv includec the ‘oxtender pigments of

’,’-"' snall or large’ grair tyix: wihich his e:spericnce has showm hm to possess
-;1‘_,"~ the best durability perforuasnce compatible with the other pigments used.

EEbiY

. .. TEE CHARACTERISTICS OF TH TITANIU:x PIGUENTS IN INTERIOR PAINTS?

XN

Titaniwa ﬁaﬁde » cither straight or in the forn of one of its
"extended" ‘modifications is included in interior formlations solely f;Jr
_J.{. the whiteness ¢f color and the incressed spacity which it gdds.

k& Titanjun dioxide is usually added straight oo Ti0,, since it

¥:: then is necessary t> replace only a ainimua ancunt of the other pigments.
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The use «f the calcium extended Titanium, huwever, is of
considerable interest. Caleiun sulph:te as an extender has a high
bulking valuc, and consequently gives highoer consistency, pound per pound,
as comparel tu otber incrts. By use of coleium extended titaniun-oxide,
reducing the cther inerts in the formla in sroportion, an econonic ad-
vantage is Jbiained, i.c. - maintenance of é";nsistmcy with ¢ lower pound-
age of pignent. The use .t Coleiuwm Titanx is increasing and o>ffers
serious computition t., lithopcne. |

Titcajum dioside and the titanium-calciun pigments brush well
whon properly forouiated zlticugh {;lmrc.- is usually a2 preference toward
the zinc sulphide pigacnts in this roespect.

The chief.uhj cetions L titandun nre scrivue cnough to have
resulted in a strict lizdvetion of its usnge. They are

(1) Peor wettability

(2) adsurption of driers in the pacikage.

fettability m?}"‘%‘imamt imroved by the owwmfacturer, but the
cbsorption >f driers romains chjcctinchle. 'Blan!:ctin;._-: with relatively
large amounts of a second pigment, usunlly a zinc sulphide pigment is
fuund necessary in producins satisfactory paints of coft::-in types.

Pure titanium uxdide firds oxtensive use in cnapels especislly
those of the aking tygse, refrigerator cnamcls, cte. Iu this type of
formlation Zinc Oxide or antimsny Oxide is used tc buffcr the cholking

tendency of the titanium.

0007-sWP-000001413




SATREIC DIREC Y SN IOEPE] a IO SR L

AW s

(1)

(3)
(4)
(5)
(6)

(7)
(8)
(s)
(10)
(1)

(12)
(13)
(14)

(1s)

-74- . ' ik
RIBLI(GRAPHY . o 'ﬁ

Jorchim, "Paint and Vernish Formlazti.n® - (1931) Am. Pzint J. Co.

e R

L. i. Helsheimer, "Paint Consistemey ¥ith Particular Refercnece to
Formileoticn With Lithopune." am. Paint Journal,
v:)ln 21, i"i—'- 53, u:.y 24, 19570 . '

K. a. Garcoer, "Physicol ond Chwmical Examination of Prints, Varn-
ishcs, Lacquers and C.lurs," 7th Ed., (1935).

"Paint end Vernish Lecture L.ursc" of the New England Puint and |
Vurnish Production Club.
.. . ‘:
"Paint Section of the Now P&iﬂt, Yarnish and Lecquer Catechism,“

by Ge.. B. Hoekel, Drugs, 0ils aad Painte, Novembor, 1954. N
"4.8.T.H. Stondards oo Pruscervative Coatings for Structural !

Materisls," dSepteover, 1935.

lerwin. Proc. 4.8.T.s. 17, Part II, 496, (1917).
Lange's handbook ;f Chemistry.

Faint lifg. ass'n Circulars Nou. 70.

Paint ond Varnish ®e. Sect. Bull. Mo. 6.

Paint, 0il ond Chem. Rev., July 5, 1928, p. 182, Rocent Improvemonte
in sm. Lithorunes hy J. E. Bougo. '

Paint ond Varnish vect. Circuloer No. 502, p. 49.
Paint, Varnish and Lacquer assoc. e, Circl. No. 491.

"The Rolative Moth.ds For Doteruining Particle Size of Pigments,"
by Stutz cnd Pfund, Journ. 2d, and Eay, Choa. V1. 19, 51 (1927).

Handbook of Chendeual sicruse.py by Chanut and Was:m, p. 413. <

0007-swpP-000001414



