LEAD INDUSTRIES ASSOCIATION
450 LEONGTON AVENUGR
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To the Nesbers of the White lead Technicel Committes;
Enclosed i3 & revision proposed ly Wre Ae Co Ooets, of the cwtlime
of the booklet on resdyr-aixsd white load painte,

W™ epect to discuss this revision snd changes proposed ty
cthar membere of the Comities st the nmt meeting,

Very truly yours,

’(,;’ &wé&/‘

Co Jo Vander Valk
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Povised Draft Proposed Yty A Cf Goets, Oot, 18, 1950
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Paist wes firet used, This position has besa dus to the dary emeslless - -
Propertiss = the meny ebvicus advantages = that only "lsed® provides is -

e prpose of this book 18 to Uring %o paint msmfactarere is
cocdersed, yoi relativly caplete fom, informstisn snd dats coverisg
gomral charscteristics, shamicsl and physical propertiss, snd forme
wlation, wdch belp to shew '

= wy white 1sad 18 vitally needed in mixed plgeent house

paints, and

= how white 1084 should be weed to obtain optimm results

in xixed pigeent house paint farmulations,

The spplicatica of the preseat day conoept of the use of "lead®
for $ts beneficial chemicsl resotivity in paints will aid meterially ia
the productios of more dureble protectiwe and decarstive oostings for
AmaTioan homes = Letter paints which produce mare consumee Sstisfestien
and larger salede »

A mants property = his hame, Fis faotory, tarme asd ether
ulldings = 18 his largest Lnvestment, It deserves Lhe beot protestien
otaisatle, and that 15 mest ecavecisntly and econcaieally ottaisewle
ty the wse of paist containing witte leed,

Te M SHRMLIZIO IITICY OF WHITE LEAD

A = e 1ife of outside house paint would be relstively shart

wre it aot for & resetive pigaent 1a the paint fila, Wnite lead os the
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reastive pigeent enters into very bemsficial chamiocal reactions right
in the paint fila as it slowly weathere, Although the ampunt of maters

1als 1ovalved st sy coe tine 18 small, these reactions are MMy ...

S

significant in prolonging the 1ife of the protestive film, .
1o White lest 1auibdte premsturs hemical bresion of W -
peint fila ty preferentially ressting with the orgmmis acids resulting
from the normal trediciomn, ¢f the weldcle oa exposurs of the paiat te
the wathere If & nonuredstive pigaent wire subdstituted for the ®leed®,
these aside not beirg acutralised weald avcelersts film detariarstion,
a) The ombinstion of sunlight, oxygen and water esuses a
slov btreakdowm of tae vegetabls oil vehiclss, composed of glyocerides of
long chudn fatty acids, to lower solecular veight acidie compuunds, sech
as formic, tydroxysostis, propiomic, and related ecids, which tend ¢
liquefly or soften the film, -
5) T1ead® rescts ehemically to slowly neutralise theee acidie
decampositicn products of the wekicle ty the farmation ef relatively stadls
salts, widch materially help to prelong the life of the fila, end inprove
its water resistance and ether propertiss,
9 =« Illustretions
L, Motograph of twe self-prined painted panels, (a)
white 1ead pipmented, snd (L) mo white 1esd, afver Yo-montls, sowth
vertical, exposure in Florida. (Descrite a8 Comnveatiensl Wnite Lesds
Lino=Titeriwe Extender Paint
Coaventional Zinc-Titanium Extender Paimt)
both in ram-bodied oil typs wekicls.)

IT = PAINT P11 2XE JOUONTNCD BT PWLTE LoD

A = Puints containing *lead® are toughensd by the lsed scaps
which are formed ty the resetion of Lhe white lead with the leng ehaia
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fatty scids in linseed oil,
1. These soaps form epiney-shaped, miarcsocpic eryetals (see
photograph) which plasticise the f£1ls %o incresss the teasils strength

(m)uunmunv(mm)amwm.,jaa

This inoresses the fila's sbility to stend wp wader (o) the stsess of
the expention and contractica esused ly the relatiwly large tenpersture
mrmmwumumum(b)ma!tm‘
1ia the sxpansion-coatrastion faotars of the paint and the surface to whieh
1t 15 applied and between paint ecsts, sad (¢) the dagredation of tbe
£11a due to ultrsviclet effects and the adverse offects of Wmter, ise,
and snow on the hamogeaiety of the fila, "Lesd® also helps 0 maintaia
an impurvicus, wnirokss surfacs to the elameats &3 Uw fils slowly ercdes
Qering ite life span for these Tessons, «

a) DBeomise of W intereurfece resstion between wiite lead
wmmmawmwn-‘a.mvu
i difficult to tyeak, This close affinity Letmesn pigmnt and wekiels
pranctes integrity of tho paint fila, snd guards against premature treals
down of the film wnder normal serviocs conditions,

b) As paint filas containing white 1sad age, they increase ia
toughnees e n optimm degree, bLecsuse the lesd sospe that are formed
fmprove the oobsrease, the flexitility, the distensitdlity and the ether
feotore thet contrilute to long life and daproved protestive ability of
the paint fila, The meoampenying photamoorograph illuetrates the physiocal
form of these 1sad sosps, IV 15 spperent fram this pieture Mow \hese
spiney 1ilm partisles reinforce & paiat fila,

113 - PAINT PIIN S PUSTICISED BY WITX LEAD

A = To provide sstisfactory protection s house paiat mest forn

6 flexitle fila after 1% has desa applisd o & surfase, It Bustl adwere
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Senaciously to the surface, whether it be irregular er sacoth, end must
20t tresk 1t6 bomd and flake off, or split or ereck wnder the stress and
strain csnsed ty the expansicn snd emtrecticn of the surface dee 4o
veristions in tesperstare. nmw,mnhmum-‘;*"”

1« In the mamfacture of same nsterials sweh a8 plasties,
flaxitility 18 oltained Yy the wee of & plastisiser added for the purposes
Sometismse the flexibility is provided by inderent propertiss of om of
the materials used in ocompounding the plastio: Ihe material added smould
also insure adequate tensils streagth, and provide a fila that i3 not
only flarible, but also tough and strong.

In the case of paint while some forms of plasticisers coeld
be added to 8 pxint to odtain flexitdlity, this is not a gemeral practiocs,

The paint maker doss not generally add & plasticiser and nsed
a0t when white lead 19 used in the pigmentatisn, because;

a) Waite lead permits the formmlation of paint te provide
filas thet are flaxitle not only immedistely afevr agplication, twt
throughout the life of the paint, The "lead® reacts with the fatty ecids
in the orgmis Hrders {6 form 1lead scaps, which reenforce the fila and
increase 1ts strength, and also Melp to Rlasticise the fila and giw
1% Nexitdity and distensitility, prodesing & sosting thet will ned
sreck despite Vhe natural stresses and streine to which it 18 sublested,

2o ™ elintnation of brittlensss 1a tho fila reslite ia
greater resistanse 10 Grecking, better protertisg dee te ingroved intege
rity, betier ippvarance during the 1ife of tis fila, snd & mech more
sstisfestory srepairt surfoss,

e
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3¢ The sebampanying photograph shows typiesl paint filme, -
with and without white 1sed, which illustrate respectively good and peor
flaxitdlity, The senter specisen, which oontains white lsad, has exssllent
flexibility as 1ndlosted by the sbsence of erects and flaking, The etber

two f11ns, Which are lsedufres, were toinflexitls amd bristls te witbetend .
the bending of ties paint fils arcund & conical msndrel, they have eresied

ard are flaking off the surfese, .

ke The secand group of photogrephs showe tises specinens of
house paiat on wood, with the ocenter ome containing mbrite leed, Note
the abisace of eracin ard of flaking in this, wiils thw %op and Dottom
pancls (without shitc lead) show severs crecks (top) and flaking,

B = Miustretions

1o IMoto of *Paint Fila ot Arcand Cormdoal Mandrel,®
2 hoto of tires specimens of paimt on wood, with e

of them inflexitle and brittls, wiile the one containing Vieed® is ®ideals,
IV = THTTE 1EAD PROVIDES CONTIOLLED RARIWESS ‘IITHOUT BRITTLENESS

A = On acing 4in all climates, paint f1lms in geoersl ccntismme
0 increass in hardness which tends to make filas trittls, with witisste
cracking and sodling, When white leed 13 used as the predaxinmmt oo
prime resstive portion of xixsd pignent formulations, the hardnses of the
f1la after initisl drying 19 cmparstively 1ow, snd the rete of increase
1n the hardness o8 the paint £1la ages ia service is slow, Dat 48
particolardy tree of paint filas in tamperste climstes beemsey

1, (a) the load sope, which are forwed, retard hardenming of
the paint fila o & benefisial 1ow reie of inoreese) and (B) the "lees?
possnted fila surfoss graduslly and slowly ercdes and shalks off,
Xposing & now surfase 40 the weather,
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2, This 45 1ustreted in Chart & whish shows the hardness
lemels ottained with the use of two differemd resstive pigeemts (of
which white 1sad 10 one) a8 the Lase for the mimed pigeect peists, Betd
the lowsr 1mitial level of hardness and the lewer rate of iacreass 3a™~ 7
hardoses of the white 1esd Figesnted peints, a8 the file weathers, sdd te
the duraMility and the long 1ife of the paiet fimy . .- - T

B Nlastrations -

1. Chart &t 9ward Bardness Rockar,

Chart 1 clse illustretes this agirg fester. the curves show
the tensils strength v3, monthe of exposurs 80 evidence that wkite leed
f11ne increase in tensile strength uwp to am optimm as the film ages.
At the end of the axposed time the strength of the white lead is of
the order of 1000 pounds per square inch, Mt of the fila withou$ white
leoad 13 of the order of pounds per square iach, ((ive formlstiea
details),

) Chart 2 campares the tensils strength of & fila ocontaining
white lesd with that of ooe pig soted without ~its 1eal, Although e
reactive pigeent used in each paint halpe te impart strezgth, it 4o
otvicus that the fila cantaining white leed a8 tw prise resctive parties
of the xixed pigeent shavs the tensile strengih of the film increased

(cive forenlation details)
st & beneficial reto./ This slower rate of incresse sllows the fila o
retain the required elasticity and flaxitdlity te svyid oracking and

.

' sealing during the 1ife of the filn,

Chart ) showe the peroentage of elongstion that is retainsd ia
paint filne o8 such filas age during exposure %o westhering, Whea the
peroentage of slongation 19 1ow, Lhe paint fils will rwpture &0 the
turfaoe centrects and expands, JNote how the neesssary flaxitility for
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fila 1a which wiite o od 45 the prime resctive pigmenti '
8¢ Nlvstrations; )

o T i

. 2 Chart 1, Tensile Strength of Peint Pilas after ~- - i
soa-year's exposure (A locger exposure would de Letter) ¢ L

Je Chart 2, Twnsils Strergth of Peint Filme with (a) Mixed
| Pgeentdio white 1sed, and (B) Misd-Plonent ~ with stdte lead
he Chart 3. £ Kongstica = Stripped Plla, with (8) Mimd
Plgeent = with wiite lead, and (b) Mixed Pigmest « W white leed
¥V = MHITS 1ZAD DMPARTS NIOH WATTR KESISTANCY 7O PAINT FIUS
It is gensrally egreed that mter has many detrimestal effests
on peinty 1t decamposes the fila to & great extent) 1t csuses paist fllms
to swl), split and crecks it softons a peint fila, permitting sdditiceal
wter 4 enter the film; and the oentimed tresafer of weter sven in wery
small smounts through the flla scomse or lster treaks 2ot ealy its cohesiss
bond bub its adheaion, :
Wite load improves paint reeistante to vater Uy resisting the
ploikup of wmter into the peint fils and by resisting 1ts trmsfer tiwough
the fila, This resistance of white lead pigmented paint filas te wetes
18 nade ovident ty the sppearance of wmter on the surface of filse thet
have started to westher, On white leed pipeented filas water existe
only s8 droplets on the surface, whereas on other pigmentied filas, water
i the fila and spreads wxifornly aoroee it surfeve, (Se¢ 1llustratiea

=)

This sitlity on the part of "lead® pigmentod f1la8 Lo resist
the penstiretion of wmter 19 due to the strong Affinity tetevea "lsad®
and oiZ, The eiaple Proesss wsed 4in the final phase of the predustien
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of white lseddn-cil pasted 45 2 pood L12uatretion of et prebably
happens, BPefore this fiml phade, white laad 45 n the fern of &

ok weter slurry, The oil 18 poured ate thds slwey. M o

e.-mn.mum,mutﬂumﬂ-b"
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The final white laad-dn-oil peste contain® not mare then mmechalf - -

of ons percest of weter, (300 drewing D-2),

p Msusmmauwwm“
wp considerably less water than noo-lead films, especially in the earlier
period of 1ife of the paint fila, Duis high repallengy of water ash
ocnly resists surfsce picinp of water dato the film, but also sheelm
its trensfer throuh the fila, thns preventing weters stteapte %o
¢issolve and cmlsify portions of the paint fila. This "1ead® produees
in another way more durebtle paimte,

2, Photograph (4f availabls) showing surface contitios ef
f11ne after cposure te mtery (8) white lead films Wth druplete,
amt (D) othar, with genersl wetted surface; er a drwdag depisting these
effoots, Pictures of fila disintegretion.

3. Draxing indicatisg slurry-paste t0 cil-paste prosess ia
sarufacture of white lead 1n oils (a) Jar of slurry of Wdte Jeasd,

(b) sdurry of ethar pigeant (3ime), (0) Jare after pouring ia the efl,
be Cart 5 hwmwm-nuuuﬁ.

Kiaed Pigeent = with white lead, )
Se Qart 61 Tater sorpiicn; £ by weight, sine exide, Wiite

SRl el
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® VI - MITE LEAD PTARNTS PROVIDE OTHER 00D PAINT PROPIRTIS
; A ~ Veathering Charsoteristios)
q ) : 1. Cootrolled Dryings White lesd has & beosfisial effeed
on fila drying after applicsticn, The slov drying, from ineide of the
fila outward, dus to presense of white lead 4s probably the cidef festey”
in the controlled hardness of the fila during 110 1ife, This adde .
to duredlity, S -
2. Contribute to Foolproafness; = Wite lea’ imperts sweh
& high degres of Nexitility, fila strongth and water resistance, -
that paints oontaiminc the are better sble to witdhstand fmlty haste
3 lirg and xisapplicetion, Meints scntaining *lead® are more likaly %e
1 assure oustomer satiafaction in epite of wee under adwerse oonditions
1 O over which the mamfacturer has mo centrol,
VIX « WNITE 122D PAOVIDSS MANY DESTRAALE PROPERTTES POR PANQ
;=:- " Mo other single pigeent provides 30 mery desirable propertise
teo puint as white leed,
4 review of the &iffcrent propertiss of & white lesd pigmeuted
paint shows thats
1, Wxite lead stabilises paint fila, retards decampositions
2, White leed plesticises paird fila, retards cresiing, and .
3¢ Wxite lead toughens aod harders paint fila, withows
3 brittionsss, providing good fila surfaces for long 1ife,
ke Txite 1oad taparts wter resistance, and comtribtutes te
resistanse W peeling, flaking, tlistering and other defests,’ 2
. S, White Jead provides good adhesion md achesion charasters '$
191100, nales f11n Bmooth and waiferm,

& LIRNE SR
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@irt collsction of the paint fila, sod tus maimains & good surfess fer
apposrsnce and repainting, ‘ . r ,.’i“ _»

D = Miite Jaad has other advmtagees - LoV 3 ( -

1. Mixicg md Orindings Tb has beem loog rescguised Whes NS i
wiite load 21ds 4n mixing and grinting of other pigeonts 4a & mixed + "< -
plgment paigt, This 15 Decwuss esch Wised? partisle 15 tharowghly L
wttod quickly, which aids 1n the wetting sd dispersion of partdcles
othar than oad® to form 8 uxiformly smooth mixture,

2, Brushings Good brushing has adwaye been known to be
of white 1sad paints, due principally to the ideal pigeent strectwre
of & paint systae which contains widto lecd as ons of the mixed pigasats, ¥
The particles of white 1ead pigment being well wotted snd dispersed .
insure good, oty syreading under the trushe

3o Medkage 3tatdlity; Yiite lead pigecnts oommonly weed in -
house pednts, evom without suspending agents in the formulstion, settle 3
out tut gradually, and the resultant settling 1s saft snd sasily rocimd
bty siaple mochardcal stirring (with & peddls, &8 an exmple), 3Bven after
exooptionally long storage, lead pignonied paints do mot harden in the
package,
€ = Nlustrationss
1, Brushing photos, xith and without brush maris,

2o Nrhape also aixing and grinding time charts, if available.
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VIII - PORATATION DICSSTON I
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or in omdtinetion with other pigaents, M‘WWN‘,»;‘
formulstion ty providing dursddlity Wy plasticizing and stadilisiag 4~ /-
Un fila, ed ly etrengtheaing ed tosghaing the seaticg sod Wy
incressing the wmter resistance,

White load tmpartis these desirsble characteristios te a kigh
degree and results in added relistdlity under meny alnormal cooditiess
of handlirg and spplications The maufacturer esan never bs sure that
the ladal instructions will be followsd and paints are oftea spplied
wdar adverse conditions over which the samfzsturer head ae toatrel.
Painters, both amier and professionsl xre prooe to add «xceseive
oll or thinners or disregard other instrustions, The difficwlities,
often trecrable to faalty handling and missppliostiom of paint, aen be
sirmimised Yy ths inclusion of the proper proportion of white leed ia
house padivt forwulations,

mmvmn«uwwmmm»
ditions eor requiressats, Such paints include sash and tria ocelore,
funs-proof pednts, poreh end floor enmels, These are mot intented fer
w50 a8 genersl howse paints and are thersfore exaluded fyom tids
dscusrions
A = Irisere ’

™he requisites of a paint to be used 20 & priser & underecat
oh Dare weod of sontined e other sdsorpiive surfeced ia exterier
SXposures are)

e e oo



"1« Tt must provide s flexibtls, elastis fila thet has strocg
sdhwreone sod & kigh degree of coberence to withstand without damege,
8 MQW&WWWM&M

ond oontrections and slse - - Sy “_»:‘
be  The strecses and strains set w9 Yy comtrectiosd
wpmnsicn within the peint flla 1teelf sad e e

Se The caadtinstion of these stresses and o' reine
2« It mst be of a nsturs to have good acherente en woods
that are hard to peimt « do not ordinarily hold paint well,
3 « It st provide for optimm oil contest both by mature and
mmcunt of oil Ve
S provide grod adberecce to the surface exd yed
be Taks the naxt suocesding coat of paint witiowt
u&omormmwmm
This 1s to prevent highlights, ehiners, ele,
e Provide o fila with high degret of acisture
resistant « to seal the surfeess
It has long tesa recognised besed on many years of estisfactory
exparisnce that white 1804 providse the test chareseteristics md propere
tiss for the prime coat, especially when the "lead® is introdesed ia
substantial amcunta,
B » Mriaer Farmuilations
le Designed for use a9 priser or undercoster enly der paint
that 13 0 te wsed only as the wnderocst in an extericr paim syviem,
good formulation prestioe gensrally oalls for & widte lead content of
LOS to 608 bty weicht of the pigeent total, This Wpe of paint i
wrually formulated with & pignemi-volume retic (PFY) of the order of 3§

i
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%o b0 and applisd st 2 spreading rete of about kSO square feed per
gallone A typisal formulation is represented ty paint wseting the

g0 ;:"“A_,'.J .

of this Ipecification in full, axcept for deteils of forwrlstion,

Percmat ty wigih
Pigaeoh Ingrediscte ot
Naximm Mindeen

m‘.w-.--..---------- - ”
Htaim Dioxidig e« cc m o eccoccccow -

Barium sulfate, white silicecus minersdl
penents (conotxining no lead or titane
{us canpounds) or my mixture thereof « » V]
Matter soludle N MNP @ cc v e cacnase o0

10

Vehdole Ingrediects

Mdl.,-------...-.-.
Bodied linseed cil (xinimum viscosity 2
nWOMM)-------
Resin (pale ocolored coumarons or ester

mwm------------q

e wiiite 1sad specified abowe provides a good, flaxibla,
watar.redistant ceating, and m exnellect surface for reccating, .

2, Nowse paints are formulsted so thet the fimish cost peint,
suitadly tidnoed may bs used a0 the prims ecat. Modern formulation
oconcepts resqgndve the practicablensss of suoh aysteme cnly whea the
finish coat of paint oontains sncugh white lead ia the primsr or primer
and tody oott to provide the strong, flaxible, water-resistant fils %o
hold suooneding e0ats of paint Lo the surfane of the mes wod, This 18
partioularly Wwe 1a the ease of specialty paints, whish provide spestial
propertiss to meet #Peeif1s conditions tut scxwtinse do se at the saoTie
fioe of witimete durebility, If sueh paints, eontaining ne white lead,

N R WSy, a1
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are used s the prime ecet 82 mll 8s the finish ecat, the dwredilily

may be reduced msterisllys -

D ~ Exterior Pixieh Puints , R S
ie Three clesses of readp-mizad extericr bouse paists weedldly .-,

are formulated; (a) white paints to be wsed for their wihitencesy aad -
(b) tinteG pelsts oo & base designed for tinting. (o) Solid color paists
4n widch 1ittls or no white Jeed 15 used . Forwulstion ecncepts mey vy
widaly, depending on conditivns of azplicstion, of exposure ia wee, smi
of coste

a) Whitc house paints should be long lastings resistamd
%o moiture, %o weatber, and to too sany soiling; and prefershly free
chalking so that a clamn and trigit sppearsnce is saimtained wntid
repiinting for protection becomed neoeesary. The paint should bewsh
essily, 1t should have high hiding powsr, and {8 must dry to s desirebls

gloss, Its smreading rate should be approximstely 550 sqe fie per
gallon, for Lwr=ocat systeme, and 600 to 700 0q. £%¢ Por gal, ferr 3=
cost aystems,

An xxmmple of & genersl jurpose, whiite exterior houwss peist
providing these properties, over & suitable primee 13 iUunstratet \y
ons mesting the requirwments of o pending Pedersl Specifisstion, &8
outlined below,

Teroent Gy wdght
Minimus

Pignent Ingredients

Mite s meocecscsccsacsvosnsnn
!mmt.---.--...-.--....
Suww of widte lesd and sinc CXidg e w @ w0 @
ﬁmmw, LM Ut e ccaanna
All other p o necoenvsenvas
Matler oo OIN MWL e e v s oo ewed

Vehiale Incredients

Raw, boiled, or refined 1inseed oll v o » = «
Bealed 11nee>d o1l todied tung ¢4l = m w o =
mﬂf‘f“mm._._-...-.-----




Tinted, ready mixed, paimte for Winting, geoerelly have the
propertics of allwidts paints md ia addition require kigh chalk
. mumum:u.mgmmmm Do
munmnwmtuemmm‘ﬂ:&"“ ~
umam.wumumwwmmmm-,;
mxwmumaum.m'uuﬂﬁ

- e .‘;t;u I .»va-.:

d

"’J: Pigaent Logredieats nd
Mt I svcnvonmacncsnes - n
mm---...-------.ﬂ n 8
Smof Miite led md sino oxiMS w o = o - ;
Titanium dioxide, rutile, chalk
Tesistant Y0 s ceccocowvanssoe pL] n
mcutrpi.‘_w----------- ” -
Batter s0luble Invar e v oo e woe °.‘ -

R Yeldels iIncredients

.:?: Raw - 60

: Bodied linseed od) 20 b7 )
TNMrer and drisf c v o ccaoccovwae & -




