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LEAD INDUSTRIES ASSOCIATION

430 LIDUNGTON AVEMNUE
NEW YORK 17, . ¥,

NOT FOR PUBLICATTON
LFAD PROLUCTS RESZARCH®
Alsx, Stewart, Director of Research
Naticoal lasd Conpany

After an all day session covering the business sspects of the leed
industry, any talk on research should be pronpt, short, and cdirectly to the polnte
Moreowcr, inasmch as we have nmore than SOCO years of growing pains behind us
the matter of ressarch pad devnlorrsnt £t this tise shonld not sesm (oo Sppertety
However, most of our parkets began to davelop about S0-50 years ago or at sboud
tho tine organized industrial research bogans Ihe necessity of more research ina
our industry is rought about by the properties of lsad snd its compounds em
since our markets, bcth actual and potential are a tremendocs stimmlant 1o our
competitara, Dating beck to the time of the alchemists, inforwstion of all

classes has been provided ca lesd — therefore, much was known about i3 propste -

ties, and these progerties boing important, lead becames a stndard for comparisas
in the chamical and paint industry, A contimous study of izprovement of our
old products and the developuent of new lead products becomes ¢ “wmust?,

KW DEVELOPENTS

I ka4 a prelirinary sarvey ssde on new develoments durine the
fow years particularly the last four years and I aa sure I have not dene
well, Therefore, Af 1 have pissed same, or over quote or under mote, it
because 1 found it very Hfficult to collect the information.

)é:_ul#_rg-lnﬁrdngm&tatbmﬂddmtvtbo&.lﬂopbw
. has been an importzat contriution to lead metallurgy. This process devoloped
over the pact fow years fer the removal of rino from lead under vaczum sight well
set a paticrn for the rancval of other irpurities from lead, It may pave the wy
for the treatoent of lead with lydrous caustic soda aploying 2«3 atacephares
of prossure with ierroved efficicacies in operations For the ramoval of small
mounts of tiac frem lead, this process is very dafinitaly & new development,

Ca®le Sheath - This i3 an isportant tuziness for the load Sndustry - ia

a T,000 tons of load was consumod in this field of tusinces, whioh
13 open to considcrable carpetition by matorials other than lead, Creep
resistance {8 very important to the 1ifo of cabls shoathing as the intarnal
pressure of oil or the ges filled cables provids a cantimuocus Kydrostatic hesd
shioh the lead sheath must withetamd, Also the daily load power varies, causing

aPredented at the 22nd Annual Meeting Load Industries Lssoctstiony
Azl 131L, 1950, Chicago, Il,, at the Pmal Discussion of
1ead Consumarse
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@ a datly varisnce in tumporsture, Manhole handling to withstand slow bending

48 maother important factar and, last tut not least, tho woight of lsed, ALl

of thcse factors make load shoathing a prey for competition., However, thore
have teon 8 murbar of davelopments snd as exarcples I have selictod tho following,
First, tho Anaoconda Wire and Cablo Company have & developmont in their sllay Fa)
indicsting what can Yo had by a study of balancing minar constituents,

Flgure leshows the rosistance to fatigue stressce, The fatigns endure
anoce liait s tho unit load that may be applied to a mctel 10,000,000 tises
without failure, Acoording to the information supplied me, F-) was abls
to withstand a load of 1LOO pei, while copper lsad withs oaly

The Roop, stross test 48 thes load that csuscs a tubo to
its dizmotor. A sheath of F=) alloy withstood & load of 1000
only 1% in ooe year, whils a coppore=lsad shaath ruquired oaly
1£ in onc yoare This is showm in Figure 2.e

Pigure I» demonstretes the relative life of A3 .
simts of dcfloctinge the tost specimen one half inch ewory secC [ ]
times par 24 hour daye According to those data, Fe3 Allay showod Fwrege
1ifc of 30,000 cyclos (23-1/) dxys), whilo coppar load showed a relative life of
75750 eycles (6-3/L days)e This is & relativo increaso in lifs of over YOO
for the P=) Allcy ovor the copper=load allays
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corralon resistant for anodes, coils and linings in chroeiux plating installations
and rclated dnstallations whcro corrosion cuo to high oxidiring conditions 45 a
factar, 1a most loctroplating systoms the sama metal hcing plated i3 used as
tha anodc bocause the rate of plating and the solution of tho anode aro tho same
rate, Bow.ver, in the ceso of chromium plating, this 43 not eo, I you used
8 chromi== anodc, 1ts rate of solution is alout 10 ti=cs faster than {t wll plate,
Thorcfore the solution bocamcs saturatod with chyomium salts, throwing the shale
solutisn out of balinee, FPurthcr, a chrazium anuvdo i3 unadleo to ro-oxidiao the
chrormium chronate formod at tho cathode to chramio acid, 4All this reans an
insclutle anodo has to be used and the chromiva salts supplicd ty adding chromis
acid to the solution, Lead alloys havo bouen used, such a8 €£ antinondizl lead and
7€ tinelcad alloyse Howower, from a corrosion standpoint those alloys sro vory
srratic in servico, In ardur to obtain any degree of servico cut of thesc alloys,
i1t 49 nooossary to form a coating of lead chromate which is rclativily insaluble
in chramic acid solutione Inssmuch as the load chromato coating 1s act too
adhorent, 4t £2118 off, resulting in rapid corrosion, To circuxvent this troubls,.
the rococmundation has boon to connoct poricdically the tank lirdnc axd eoils
a8 an anodo in tho plating oparstion for 2L hours. Undor tids condition & proe
toctive ocoating of load chromato is built upe

a taleo Mctal « This 43 a Xational lead Compery dowvelopment of mm alley,

Wth Kaloo motal nonw of these procsutiocns aro accedsary, Moreover,
the inoroasod corrosion resistance has becn gained at no cxpunso to the doairod

physical proportiose
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Tonsils Streagth Hlongation
Naloo Mctal (Rolled)
& Antimordal load (Rolled)
Brincll Rardness
; 8.6
Naloo Notal » 61
S.2
87
Ixtroded 10,0 1.6
Rolled 7.8 £5
Carrosion Bosistanco pf Balco Motal
Chromo Flating Solution
13 Doys &t 1LOOF « 250 go Chromde Acid,
2.5 g» Sulfurie Acid/Liter
£ Loss
Originally 0,05¢ Thick
bl
b

Outsida Labaratsry Corrosion Tost
Corrosion, inchos/yoce

18 hre, 281 hrs, 297 _hrey
0,306 0,00 "0.,017
1,97 Discatimod After

) 18 hre,
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load Alloy Contiras on Stecl Sheet = In the fabtriostion of air caditioning
ducts whoro malstury, o olioinils, and tomperature provido very highly caToe
; . sivo oondtitions, load allcy cested storl has bocn found to ba vory highly

. rosistant, It Wdll bo intcresting to consider for a mmmont all the conditions
i to which thoso duots aro subjectode

First, moisturo, Sulfur as hydrogen sulfids amd a8 sulfur dioxide
and sulfyr tricxide also ocarbton doxido a3 cartonstes, Load comiinos with all
of thoss forming dnsoluble compounds and all ‘af which actuslly protocts the
lead fron furthor corrosion,

Momont Dovelepnents = Piret, I should liko to talk abous white load, Although

3 TY Fas booa well known for many yoars, not too many Jmow that a new chumical
composition of whito lead was discovored within tho last mg . In 1870

3 D, Strongholz, University of Upsala, Swodcn, and in 1892 or during a lecturo

in Chicago Wy Jo Jo Mars=an, both of these gontlomen indicatod tho possitdility

of a moro bosis white loxd than the comventicnal 2PbCOyPD(0H)ge

It will be secn by roforring to the phase diagras in Piguro Ue that
shen the load carlonats content of the mixture of litharge and load carbonste
reaches the point whero thora is 60,25 load carbonate you will noto thore 1s
defimitoly a btroak in the pH value, Upon analysis of the solid phaso, tho campos
sition was found to be

. LPoCoy e 2Po(CH) 9. PO

Contimuing the introduction of carbon dicddo until tho noxt tecak in pH a8
noted, tho lcad carbonato content was found to be 68,88 and tho anslysis of
tho so0lid phasc at this point showod tho composition to conform to

1
1 2PC04 PH(OH) g

Comtimuing the introduction of carbon dioxido boyond this point rosultod in
tho formation of normal load carbonate .

i ey

Rosults of this work providod the conclusion that there could do & mixturo of
two basic compounds of whito lcad wdthin a range of 60,2 to 68.5% lood cartonstee
Therce 18 only ono other pigment in the chamical warld which enjoys the samo
position,

Losd Soap Formations = Pigurc S is a photomicrograph 1llustrating tho famatioa
3 4 S£ T W1l bo sccn that thoir noedlolike structuro adds mocharioal

803p8,
strcrgth to a paint f1la as & wirc mesh might contrilute mochaniosl strongth to
rosnforoed concretoe
* Moreover, tho brvakdown chamjosl roaction of the peint vohiclos are

arrcstod ty the proscmos of whito lodxd in & paint, for oxample, such troakdomn
@ acids as hydrochloric acid, acotie acid, propionic acid, aldohydcs and othar

Qo

troakdown products are nmtralised, If thoso acids woro purmittod to resain
or to incroaso without forming compounds wdth leed, the £ila would troak dom

Eomturelys




. L. . S

. 2ine Soap Formation - See Figuro 6,8 Both photaxicrographs wore takos at the
a O s Bogrillcaticns Noto the shortnoss ef tho sine soap erystald campared to

ths 1oad soap orystals, Zino oxide &lso forms compounds with the hresidowm
soids of the paint vohiclos and docs this sclootively wdthout oy proference
for loads, Thercforo, tho proper balanco botwoun zine axide and whitc icad
to provido optimua rosults in a paind £ila i3 & noocssity,

Figuro T# doscribos tho tonsila strongth charsateristics of thros
1 stradght pigmentod filxs, It will bo notod that tho straight whito load film
cnjoys thoe groatort strungth over 1ts 1lifo of expoduro,

1 Heuro 8 {llustrateos tho scap farmation of basio silicate white

1 le¢ad L5X, This 48 a basic now dovolopecnt and has all the good propertios of
whito load, Howover, tho structurc of this pigment was donignod Ly rescarch
to concontrato tho aotive part of the pigacnt oo the suwrface of the mrticles

The heavy dark border shown on the crystal edges of Figure Se
comprises basio silicate white lead, which 1is ooncentrated st the surfase of

the crystale

Figure 10w is & drawing to set forth that the active material 4a
basic Silicate whits lead is at the surfaoe and that the core is substantially
dnert 2ilicas This development provides a pignent for the paint mamfacturer,
which 13 econceically isportant. The product 18 lighter than white lead and
yot cdue to the conscentraticn of the active basio white lead on the surfaoe of
the crystal the paint smanufscturer can use this caspound with squally as good
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result,
e Flasties and the Lead Industry = Vinyl chloride polymers and co=polymers,
IIthoigh gl chiaride was polymerited into & resin in 1832 in Francs, the
A develomont did not take hold in this country until about 1933190, The
i delay was dus largely to the lack of knowledge as to how to prevent the vinyl
chloride from treaking down under beat and Lighte

The Rational Lead started woriding with two cospanies oo an
exparimental basis beginning in 1541 and after learring the necessary chanistry
involved in maikding plastics, we developed a mmber of organis lsad campounds,
all of which would stabilise vinyl chloride polymers to a more or lects degrees

The chemistry hers is much the sane as I explained regarding white
lead ard {ts function in statdlising a paint film, In this case the lead
reacts with the breakdow acids, mainly hydrochloric acid, Figure lle shows
theb;ﬁoctotnhadmmnmmarodwwiplutueonthno
A sta | Y

Figure 12% shows the sme material exposed to Florida sunlight for
ons year with and Without a lead containing stabdliser,

b Figure 13» shows the mmber of applicstions to which the vinyl
plastics are now being put, such as floor ooverings, handbegs, upholstering
cloth, and wesring apparel,
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Figure 1o $1lustrates & munmber of coamercial or industrial items
vhich are lead stabilirers for vinyl plastios,

Sce of the 1tems shown in Ficure 15 aret gardan hose, wster pipe,
beer hoste, coaxial cable, light and hoavy gmge tubing.

Pigure 15¢ shows scee of the rigid snd semiarigid matarials being aade
with viryl plasties, such as phonogreph records, of which I so advised 400,000,000
are procuced esch yoar and the markst is still growdng.

Figure 17« desoribes a test boat LT 532, It sets forth the use of
viryl vehicls paintse The bost was painted about )} years ago = August 19U5,
and inspected FPebruary 15, 1550,

Three oosts = #1 48 & warh cort of pignsnted
phoephorie scid
#2 45 a vinyl copolymer pigmented with red
lead two cOXNS
Last ocat is 8 vimyl copolymer pignented
with ouprous oxidee

“he uusual thing about this Job i3, the corrveicn axd fouling
after 3} years has boem sulstmtially ndl,

The ratings after 3 years are abaut 80-90% of the nal coatings
Kormally under the conditions of tcst the rating would be about of the

original paint,

Specifications far vinyl copolyzer vehicles contairing red lead are
now being propared 4n cooperation with the Navy, Coast Guard, and U.S, Maritime
Conmissions

Ia closing T should like to say s word abaut research, I should like
to remind you that rescarch is not "directed® « it is where you {ind it, like
gold, or let us say load, and whon you find it, "the idea®, the
step 19 to culture 1¢,and dovelop {t until you have sooething useful to emrwe
the publis,
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