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To the Nasbers of the White Lead Technical Camittess
Enclosed i & revisicn proposed ty Nre Ae Co Oosts, of the owtline
W axpect to discuss tiis revisica and changes proposed bty
cthar members of the Camittee st the nmt meeting,
Very truly yours,

. o y d:wé['/k

Ceo Jo Vander Valk




Wite load as Ml & Righ Place 1n the paint induetey sdaed-" -
Paist wes firet wsed, This porition hes besa dus o the dary exesllens -
Propertiss = the meny ebvicus advantages = thet only "lsed® provides is -

The purpose of this book 18 %o Lrisg %o Paint mamfactwrere iz
cocdensed, yoi relativly caplete form, informgtien sod dats ooverisg
gonsTal charsctaristics, shaniosl and piysical propertiss, snd forme
wlation, wdch belp to shew '

- wiy white 1oad 43 vitally needed in mized plgment house

paints, and

« how white 10ad should be weed to obtain cptimm results

1n xixed pignent house paint farmulations,

The spplicaticn of the preseat day conoept of the use of "lead®
for its beneficial chemioal resotivity in paints will aid seterially ia
the produotion of more dureble protective and decarative ocostings fer
Amerioan homet = batter paints which produce acre -consumer satisfastion
and larger sales, ’

& man's property = his hane, Fas faotory, barme asmd ether
uildings = 18 his largest investmsat, It dessrves the Dedt protestion
obtainatils, and that 15 most soavenisntly and econcaisally otAaissMle
ty the wse of paint comtaining white lead,

Te M SHMBLIZINO IPECY OF WRITE LEAD
A =« T™e 1ife of cutside house paint would be relstively short

wre it not fer & resetive pignent fa the paint fila, White lead o0 U
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reastive pigeent eatere into very Deseficlal chamical resctions right
in the paint fila as 1t slowly weathers, Although the amcunt of matere
mwmuwmmumummmm?;&w
significant in prolonging the 1ife of the protestive filw, ,
L. White 1sed 1nkiMits premature chesdoal man%;'
peint fila ty preferentially rescting with the crganis acids resultisg
fron the normal tresiciomn, ¢f the wekicle on exposure of the paiat te
the weatheres Jf & nonervastive pigaent wire substituted for the "leed®,
these aside not beirg moutralised ucald accelersts file deteriaration,
a) The embination of sunlight, oxygen and water ssuses a
slov breakdown of tae vegetabls cil vehicless, oomposed of glycerides of
long chain fatty acids, to lower moletular veight acidie compuunds, sweh
as forwic, lydtroxyacetis, propiomic, and related ecids, which tend te
liquely or soften the I'ilm, -
b) T1ssd® rescts shmmically to slowly neutralise these acidie
decampositioca products of the wvehicle by the farmation ef ralatively stadle
salte, widch materially help to prelong the life of the fila, and isprove
its water resistance and ether propertiss,
9 « Illustretions
L, TMotograph of twe self-prined painted pansls, (a)
white lead pigmented, sad (b) mo white 1eed, afver Y-mocntis, soeth
vertical, exposure in Florida. (Descrite as; Comventiseal Waite Lesd=
Zino=Titeniue Extendier Paimt
Coaventional Zinc-Titanium Extender Painty
both in rem-btodied oil typs wekicls.)

IT  PAINT 70O AXE JOUONTICD BT MNITE LHAD |

A = Puints containing *leed® are toughensd by the lsad scaps
which are formed ly the resstion of the mhite load with the leng ehaia
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fatty acids in linseed cll,

1. These soaps form epiney-shaped, miarosoopic erystals (see
photograph) which plasticise the fils te incresse the tearile strength
(schereose) and the flexiddlity (aiding adherease) of the pains filme * ¥
This Lnoreases the fila'e ability to Stend wp wader () the stress of
mmummwmmwwwy
anmmuumumum(b)wu::m‘
1ia the sxpansion.coatrsotion faotars of the paint and the surfece to whieh
1t 15 applied and betwean paint ecets, and (o) the degredation of tbe
fila due to ultrsviclet effects md the adverse offects of wmber, ies,
and snow on the hamogeniety of the fila, T1asd® also helps %0 msintaia
an impearvious, wniroksn surface to the elameats as the fila slowly ercdes
during its life span for these ressons, «

a) DBeomise of e intereurface resstion between Widte lsad
Fignents and the linseed oil, thay cling togethar with & tanecity thed
49 difficult to treak. This close Affinity Letwesn pigmnt and wehiels
pramotes integrity of tho paint fila, and guards against premsture treals
domm of the fila wnder normal Service conditions,

®) AS paint fllas containing white 1sad age, they increase ia
toughness te mn optimm degree, tecsuse the 1aad soeps that are formed
improve the ocobsrence, the flexdibility, the distecsitility and the ether
footore thet contritute to loog life axd laproved protective ability of
the paint fila, D sscapenying photamocrograph 1illwstrates the physical
farm of these load soaps, IV 18 spperent fram this pieture how these
spiney lile partieles reinforce & paist f1ia,

I o PAINT PIIN 33 PLASTICIZED BY WKITX 1ZAD

A = To provide satiafectory protection a house paiat mest form

6 flexitls fila after 1t has Deen applisd %o & surfase, It Budt adwre




Sensciously to the surface, whether it do irregular er sacoth, end must
20t trerk 1t0 bond and flake off, or split or ereck wnder the stress and
strain cansed ty the sxpansion snd emtrectica of the surface dee 4o
eristions 18 tespersture, In otber words, the fils mest be flexible &*

1 = In the mamfacture of some msterisls swch as plasties,
flaxitility 18 otteined ty the whe of & plastisiser added for the purposes
Scaetimes the flexibdlity is provided by irderest propertiss of om of
the materials used in compounding the plastis: The material added snould
also insure sdequate tensils strength, snd provide a fila that is sot
only flarible, tut also tough and stronge

In the case of paint while scme forms of plasticisers could
bs added to 8 paint to odtain flaxitdlity, this is not a gemersl practiocs,

The peint maker doss not generally add & plasticiser and need
not when white leod 19 ueed ia the pigmentation, because;

a) Wite lead permits the formmlation of paint to provide
filns that are flsxille 2ot only immedistely afevr agplication, twt
throughout the 1ife of the paint, THhe "lead® reacts with the fatty ecids
in the orgmis Hnders t6 form lead soaps, wirich reenforce the fila end
increase 148 strength, and also halp to Rlasticise the fila and giwe
1t flexitdliy and distensitdlity, prodesing & sosting thet will ned
sreck despite the natural stresses mpd stradins to which it 15 subiested,

2o D elinination of brittlenses 1a to fila resmlte ia
Ereater resistanee to orecking, better proterting des o laproved intege
rity, better ppearance during the 1ife of tls fila, snd & mech nore
ssuisfestory repairt surfass,
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3¢ The scdcmpanying photograph shows typisal paint films, -
with and without white lsed, which illustrate respectively good and pecr
flaxitdlity, The eenter specimen, which oonteins wite lsad, bas exssllect
nmunwuwmwmumudmum‘ﬁ‘%-

two f11as, Which are leadufres, were tooinflexitls smd britstls te wiihetend
the banding of the paint fils arcund & canical meadrel, they have aresind

ard are flaking off the surfase, .

be The secand group of photogrephs showe tiwes specinens of
house paiat on wood, with the center ooe costaining wirite lesd, Note
the abisaoe of orack»s ard of flaking in this, widils tte Sop and bottcm
pancls (without shite lead) show severs cracks (top) and flaking,

P = Miustretionss

1, IMoto of "Paint Pila eat Arcand Conical Mandrel,®
2 Thoto of tires specimens of paimt on wood, with tme

of them inflexitle and brittle, widle the one containming "lesd® is ®ideals,
IV = TR LEAD PROVIDES CONTYOLLED RARIWESS “IITHOUT BRITTLEIESS

A = On acing in all clisates, paint filas 1in geoersl contisme
to increase in hardness which tends to make filas tritils, with witisste
erscking and soaling, When white 1eed 13 used a8 the predominmmt er
prine resstive portion of xixsd pignent formulations, the hardnees of e
f1la after initisl drying 15 canparstively 1ow, and the rete of incresse
1n the hardness o e paint £1la agesd ia service 4s slow, Dt 48
particularly tree of paint filas in tamperste clinmates beemde

1. (8) the 1sad somps, hich are forwed, retard hardeming of
the paint fila o & benefisial low rete of Lnareese; ot (h) the "leasd
Momnted fila surfese graduslly and siovly ercies and shalks off,
axposing & now surfese 0 the weather,
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2, This {5 1llustrated $n Chart b whish shows the hardness
levels obtained with the use of two diffsrend reactive pigesnte (of
which white 1ead 12 one) ad the Dase for the mimed pigment peists, Beth
the lowsr Lritial level of hardness and the lewsr rate of facresse ia™ - 7
bardases of the white lesd Figeemted pints, o8 the file weathers, sdd te
the duretdlity and the long 11fe of the paint fidm, .. - LT

B DMlwstrations .

1. Chart &1 Swxrd Nardness Rocker,

Chart 1 clse illurtretes this aging faster, The curves show
the tensils strength v3, months of exposurs 88 evridence thst white leed
filas increase in tensile stregth up to am optimum as the film ages,
At the end of the sxposed time the strength of the widte lsad is of
the order of 1000 pounds per square inch, That of the fils without white
lead 13 of the order of  pounds per square iash, (give formelstiea
details),

0) Chart £ oampares the tensrile strength of & fila containing
white lesd with that of one Pig sated vithout ~ite 0o, Although e
resctive pigeent used 4n each paint helps te impert strergth, 1t is
obvicus that the fila cantaiming white leed a8 the prime resctive parties
of the mixed pigmert shaws the tensile strength of the film incressed
et & bomafictal retey This Soms rate of tnaresse sllows the fila 0

retain the required slasticity and flaxitility te aviid oracking and

.

' sealing daring the life of the filn,

Chart ) showe the percentage of elongation that is retainsd 4a
paint f1lae o8 such filas age during exposure %o westhering, Whea U9
paroertage of slongation 19 low, the paint fila will rupture &0 e
turface centreots and expanis, JNote how the neesssary flaxiwility for
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good Aurability and long 1ife 1s retainsd by the simwdpdigaent peist
£1la 1a which wite Joad 15 the prise resctive plosetd ' .
3. Dldstrationss o s
1. Potmieropreh of load somp ™ < 7T AEKE m
% Chart 1, Tensile Strength of Paiot Filse after ~. . - |
sne-year's exposure (A locger exposure would be better) ¢ L
30 Chart 2, Twnsile Strergth of Puint Filws with (a) Mixed
-w-ﬂuw.m(b)wnt-uhmuw
he Chart 3, £ Kongstica = Stripped Plla, with (s) Mimed
Plosent - with white lsed, and (b) Mixed Pigment « Bo white leed
¥ o WHITS 1ZAD TMPARTS NIGH WATER RESTSTANCY 70 PAIN? FILS
It 45 gensrally sgreed that watsr has mary detrimestal effests
on painty it decaxposes the fila to a grest extent) 1t omuses paist fllme
to swel), split and crecky it softens a paint fila, permitting sdditiceal
wter 49 enter the fila; and the oentimed tresmafer of weter ewea ia wery
small smcunts through the fila scomsr or lster btreaks 20t ealy its cohesise
bond bt 1ts adhesion, .
Wite laad improves paint resistante to vater Uy resisting the
Plokup of mter {nto the paint fils and Yy resisting its transfer tiwough
the fila, Tnis resistance of white lead pigmented paint f1lae te wetes
18 nade evidenmt ty the appearsnce of wter oo the surface of filas thed
have started to weether, On white leed pigmented filas watler existe
only 78 droplets on the surface, whereas om other gigmented filns, waler
wts the fila and spreads wnifornly sorces ite surfeve, (Je¢ illastreties

=)

This sillity on the part of "lead® pigmentod f1las e resist
the penstretion of wmter 18 due to the strong affinity tetvesa "lsad®
ond 0il, The eiaple proesss wied 4a the final phase of the predustien
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of white leaddn-cil pastes 15 & good $1lustration of st prebebly
happens, Before this fimal plase, white load 4o 1in tha ferm of o

Uddok mter sdurry, The ofl 10 poured iste tils arey. Bmediebely -

the wter starts te scparste, murmduwu-h*f

uuuwam.-amwmuunm%ﬁ
The final white laad-dn-oil peste contalne not move tham wmechdf -~ -/

of ons peroest of water, (8e0 dreving 3-1),

L msusmmauwwm“
wp considerably less water thin neo-lead films, especially in the ecerlier
poriod of 11fe of the paint fila, Tris high repellensy of vater ash
only resists surfsce pickup of water iato the film, twt also cheelw
1ts trensfer throuch the fila, Ums preveting weter's sttespte %o
@ss0lve and cmilsify portions of the paint fila, This "1sad® produess
ia another way more dureble paimtee

2, Photograph (Af availabls) showing surface cortitios of
f1lme after axposure to wmtery (8) white lead fiins Wth dropletey
am (b) other, with genersl wetted surfsce; or & draiag dapdisting these
effoots, Plotures of fila disintegration.

3o Drewing indicating slurTy=paste 0 cil-pastte prossss ia
sarufactare of stite lead 4n olls (a) jar of slurry of dte dead,

(b) sdurry of othar pigmant (sine), () jare after pouring ia the efl,

b Cart 5 hwmmm-buuud.
Kiaed Pignent = with wite lead, )

Se hart 61 Water sorpilon; £ ty wight, sine exide, Widite
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. VI~ BITE LEAD PTWINTS PROVIDE OTHER OOCD _PAINT PROPERTIIS
A = Veatdering Charsoteristios)
1 * : 1. Coutrolled Drylngs Wite lesd hes & beosfisisl effeed
on f1la drying after applisstion. The slow drying, from ineide of the
11 cutward, dus to presence of white lead 1s probably the cidef feeter’
in the controlled hardness of the fils durisg 336 lfe, Tis sdds .
to duradlty, - Cwes -
2, Comtribute to Foolproofness; = White lea’ imperts swoh
& high degres of flexitdlity, fila strongth and wvater resistance, -
that paints oontaiming tham are better able to withstand fmlty heade
3 lirg and xisapplicetion, Peiots scotaiming "lead® are more likely %e
: assure cuttomer satisfaction in spite of wse under adwerse conditions
, 0 over which the mamifacturer has no centrol,
VI « IKITE LIAD PROVIDCS MANY DESTRARLE PROPERTIES POR PANG
No other single pigeent provides so mecy desirable propertise
to puint as white laed,
4 review of the diffcreat propertiss of & white lesd pigmuted
paint shows thats
1. Wxite lead rtabdlises paint fila, retards decamposition,
2. White leed plasticises pairt fila, retards creeking, and ‘
3 Wxite lead touchens aod hardens paint fila, withowt '
3 Mrittioness, providing good fila surfsces for long 14fe,
be TMdte 1ead inperts water resistance, and contritutes e
resistanse W peeling, flaing, blistering and other defests,’ 2
' S, White 1sad provides good adhesion and cohesion charasters 4
19100, Bales f1la smcoth mnd waiferm,

& v E s el
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6, Wdte 1sad makes it possidtls te contro} Woe evosien and
@airt collection of the paint fila, snd thus mimeine a good surfase fer

. . -

appearsnce and repainting, - RS e

" e e W s 'rf.';"\"';.‘h')"::’

P = Muite load has other sdvantegess R

1. Mixizg end Grinting: TV has beem leng resognised et
wirite load 2ids 4n mixing and grimting of other pigeowts 1a & mixsd # "%~
pigment paint, Tis 15 Deceuss esch Yisad? partisls 1s Warowghly L
wettod quickly, which aids 1n the wetting md dispersion of particles
othar than Noad® to fora 3 uxiformly smooth mixture,

2, Brushings Good brushing has alwsys been known te be
of white 1sad paints, dus principally to the ideal pigeent strestwre
of a paint systee widoh contains whito lecd a8 one of the nixed pigesats,
The particles of white 1ead pigment bedng well wotted snd dispersed
insure good, camy srreading undor e trush,

30 Peckage 3tatility; Wnite lesd pigecnts ocmmonly weed in
house paints, evom without suspendirg agsnots in the formulation, settle
out tut gradually, and the resultant settling 1s soft snd easily roeimd
Yy sisple mochanieal stirring (with & peddls, &8 an exmple), Bwen after
exooptionally long storage, lesd pignonied paints do mot harden in the
package,
€ = Dlustrationss
1, Brushing photos, with and without brush marks,

2, PNerhope also aixirg and grinding time charts, if availabls,

.
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nuupmmmunum-»mm
w1l give better protection longar under average axposwrs conditiens
m.mumumewmuwmuuumdm"%
or 1a ocabinstica wWith other pigments, m-wﬁnrdn;; e
formlstion ty providirg durstdlity ty plasticiszing and stadllistag 4~ ;%"
Un fila, md by etrengthecing and tosghaning the seeticg sad Wy
incressing the wmter resistance,

Wite load imparts these desirsbls charscteristics te a kigh
Gegree azd results in added relistdlity under meny alnormal conditisns
of handlirg and applicsticns The msufacturer san never be sure that
the ladal instructions will be followsd and paints are oftea spplisd
wdar adverse conditions over which the samfssturer hes ae contrel,
Painters, both smimn and professicoal are prooe to add excessive
il or thinners or disregard other instrustions, The diffioylties,
often treonable to faalty handling and misapplication of paist, sen bs
mininised %y the inclusion of the proper proporticn of wiite leed ia
bouse pedvt forwulstions,

Specialty paints are designed to meet eertain specifis coms
ditions oF requireseats, OSuch paints include sash snd tria celors,
feme—groof peinte, poreh end flook enwmels, These are mot intended fer
w30 a8 generel Rowse paints and are tmrsfore excluded from this
dlosnsrions
A = Irisere ’

he Pequisites of a paint o be used a0 & priner & undercost
oh bare weod or sCneiined Sm SLher Slsorpiive surfeced 1ia exteriss
SIPOSured are)

e e oo
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"1 It must provide s flexitls, slastis fila thet has strong
sdhuroane sod & igh degree of coherence to withstasd wishowt damage,
the stresses and streioe ‘ SR o

S 5ot % 7 the wnderlying purfase during expmssdn
ool omtrections md adse - . i T
Be The strecses and strains set vp by contrectiod
cpmsion Wikin the peint flis iteelf sad o
cs The ombination of these stresses and ¢’ reine
2« It mst be of a naturs to bave good scherents en woods
that are hard to peimt - do zot ordinarily hold paist well.
3 « It cust provide for optimm oil content Loth by mature and
mount of cil be
. provide grod adhereace to the surface and yeb
be Tako the next sucossding coat of psint wdthout
-u&-nmwuanoruutmnza»-n«naq;unu
This 19 to prevent highlights, ehinars, etes
Ss Provide o film with Mgh degret of mcisture
resistant = to seal the surfaesss

It hes long teea recognised besed on mery years of sstisfectary
sxparience that white lsed providse the best chareeteristios md propere
ties for the prime occat, especially when the "lesd® 19 introdused ia
substantial amounts,

3 « Priner Pormulations

le Desipned for use a8 primer or wndercostier only Jer paind
that 13 to v wsed only s the wnderocst 1n an exterior patmt Fyvien,
go0od formulstion prestioe gensrelly oalls for o wiite lead contemt of
LOE o 60L Yy welight of the pigment total, This Wype of paint 1»
wrually formulsted with & pignemi-volume retis (FY) of the order of 35

-
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%o b0 and applied st a spreading rete of adout 450 square feed per
gillone A typieal formulation 18 represented ty paint meeting the
reqiremsnts of Pederal Specificetion TAZS ( |

L ,;g,’;_,'.-" Py

of this 3pecificstion in full, axoept for detells of £ &

Meromat ty wigth
Pigasch Ingrediscte —
Naximm Mintaun

muw-.-------------- ”
Htaim Dioxifig « cc c v cacvcecne 10
Barium sulfate, white silicecus mineral
Menamts (coatzining no 1ead or titane
ius compounds) or my mixture thereof = = ]
Hattar soluble A MWL @« cc cc v acae M

VYehdole Ingrediecks

Mdl.]--------..----
Bodied linseed o1l (xinimum viscosity 2
NWOMM)-------
Reoin (pale colored coumarons or ester

]
mwm------------ﬁ x

T wiiite 1sad specified adove provides a good, flaxibls,
watar-resistant ceating, and an exnellerd surface for reccstings .

2, Rowse peints are formulated so that the findsh cost peint,
suitably tiinoed may be used 88 the prims ecat. Modern formulation
oconcepts resopidue the practicatlensss of suoh systend cnly when the
finish coat of paint containg encugh shite lesd ia the primse or priser
and body oott to provide the strong, flsxitle, waterwresistant fils %o
hold svooneding eoats of paint Lo the surface of the nes wood, This 19
partisularly true ia the esse of specialty painis, whish provide spesial
properiies o meet Ppeeifis conditions tut samtinse do se at the SaoTie
fioe of witisate duredility, If sush paints, sontaining ne white Jead,

N AT Wy 1




are used @ the prims ecet A9 Wil 89 the Linish ecat, the dwrstillly

nay te reduced meterisliys .

D ~ Extarior Finteh Peints , | "o
e Three dumawmm“m;,&&

. -,

are formulsted; (a) whits paints to be wsed for their wiitensesy amd .
(b) tintes peists en & base designed for tizting, (o) Belid color pedmte
1n which 118220 or 1o white Jesd 10 used . Formulstion eoncephs mey viey
widaly, depending on conditiuns of azplicsticn, of exposare 1a wee, emi
of coste

a) Wltco house paints should be long lastings resistamd
%o meiyture, to weather, and t0 too eany sciling; and prefershily free
chalking so that & clam and tright sppearsnce is sainmtained wntil

repiinting for protection becomed necessary, Ihe paist should brwsh
esasily, it should have high hiding power, and {8 must dry to & desiredls
gless, Its spreading rate should be approximstely 550 sqe £ty per
gallon, for twr=coat systems, and 600 to 700 0q. £3¢ por gal, forr 3=
cost aystems,

An xxmple of & genersl purpose, white extarior howss psimd
providing these properties, over & suitable primse 13 iUustrated
one meeting the requirwments of & pending Pederul Specifisetion, &
outlined below,

Pignent Ingredionts

mu l‘“---....-...-....-
2in0 (0{d9 e m o o m e e acsvacsem
Swofwidte Led and sind 0xidg e m@a m e @
Titaniun dioxide, UMM Yl v e c a n e
mothorp tlm o noevceonswesnmae
¥atier oo oin M e e v e oo eve -

Vehiale Incredients

Raw, boiled, or refined 1inseed oll ¢ o o = o
Beafsd 11neesd o1l todied tung o1 = = = = =
mmf“mm._._...--.-----
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Tirte4, ready mixed, jaizte for Wnting, geoerally have the
propertics of all-white paints md in addition require Wigh chalk
mumumfu.mwmm u

muumnwmsuemmmn:& o
umam.mumumwwummmg%
m«wmmaunm.mnuuﬂ
talow, ) Lo TEL e

Povcent bty weight
¥aximm

-
-,
[
Y

Plgnent Ingredisats

Mits doccsvonmancones
mm----.---------ﬂ
SmofMitc led md sino sxid v e = o
Titanium dioxide, rutils, chalk
Tesistant Y0 s neecvcowvamncsnce n
mctBrpL_w--.-------- »
Batter soclulld In MMl e v c oo ocwoe o.‘

Yelicls Incredisats

Raw
Bodded linseed odd
TNrmer d drisf v v 0o s s mvocawoe
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