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IMPORTANCE AND USES OF LEAD *

Rebevt L. Ziegfeld

Lead is ebiguitous i our industrial and every dey life. It cen be safuly seid that,
eves though it is sot the largest of the noo-ferrous metals la prodection esd usage, ft
is the brosdest in its spplicatioas. It starts our cars, keeps the knock oet of their e~
gines, sad makes the car bodies aleek and swooth. 1t is ia the paist os our hosses sad

bridges, in the glazes on tiles and the porcelain anamels on aluminum; i {o in the fisent

crystal sad optical gless. It shields agaisst suclesr redistion. It makes the joista ia
cast-iron pipe and {8 is the type metal from which we priat. It does o thousend and cae
thiags for us every dey.

But uafortunately it is sot always eeny 10 recognize. About s thirdolits sse isin
chemical compounds that bear 80 resemblsace to the metal jtself. Often it is is alloys
with other metals or is caly & hiddea composest of some device we commonly employ.
At the other extreme, lesd sometimes plays the part of the little man who wasa't thera,
The leads of lead pencils, for exsmple, are not lead at ali. Maay paists costais leed,
but masy do aot.

Thus it is sot possible o generalize about lead nor to jump 1 coaclesioas abost
where it is used or where it isa’'t. To uadersiand lead’s usage, its importance ia
industry sad its significance to the sverage person in or out of the leed industry,
some kaowledge of lead's beckground is esseatial.

Lesd Mining. Smelting and Refiniag

Before proceediag to s diacussion of the industries that wse load, some word
abowt its production is is order. The producing end of the isdustry is divided iato two
parts - minisg and emelting and refining. Today Acstralis has seperseded the United
States as the free world's largest Jesd miner, with Canada, Mexico, the Usited States,
Peru, Southwest Africa, sad others alao as important mivers. Russis aed Yupoalavie
are also importaat producers. Ia the U. S. the largest mias productica comes from
Missouri, with Jdabo, Utah and other westers stotes also importaat factors.

Lesd in genenally produced from wndergrousd mines, galens or leed sulphide
belag the principal minera] is the ore. The carbonate and sulphate are of much less
importance. s the western mines lead minersls are often sssocisted with the mis-
erals of other metals like zinc and silver, which are also recovered.

®Presented at the Lead Symposium, at the Kettering laborstery,
Cincianati 19, nie, by Robert L, Ziegfeld, Executive Vice Fresident,
Lead Industries Association, Inc,, 292 Madison Avenus, New Tork 17,
w.r.
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in the United Statas the Joed coatent of ores mined is geserally low - from 2% 7 or
8 percont - but abroed the lead conteat io frequantly mech higher. These ores are thea
cooceatrated to & lead conteat of 60 to 80 perceat or more before being seat to the
smelters. The process of coacestration is nesally that of flotation, 8 process ja which
finely ground ore is mized with water and apecial chemicals which cense the heavy lood
particles 10 rise 1o the surface in s froth sad overflow, or by grevity ia water whare the
heavier Jead sisks 10 the botwom.

The lood smelting and rehiaing industiry itself is also divided into two perts -
primary and secondary smelling and refining The former produces pig lesd ssseatially
from ores asd coacentrates with 8 small admixtere of scrap; the latter reclaims the !
lead from scrap, maialy old betteries cable sheath, solder, babbitt and the like. .-

The ores and conceatrstes are produced mainly at mires ia this country, but @ '
aizable portioa Is imporied. Last yesr about 240,000 1oms of primary Jeed was produced
from domestic ores aad 140,000 soas from imported material.

Secondary smelters are also of great importance snd ia 1962 produced pig leed,
satimonial Jeed 82d other lead alloys estimeted at about 640,000 tons. The rest of the
lead ased ia the United States is imported a3 pig lead produced at foreign smelters .
sad refiverien.

1t is obvious that smelting and refining is ¢ big industry. Primary smeltars are
relstively few in sumber and generally large. Secosdary smelters are lorge in samber
o9d reage ia size from very small, producing only & few bundred 10as & your, 10 quite
substaatial operations.

e

Smeltag geaenlly iavolves the use of blest or reverberstory furmaces, although .
some small secondsnes merely smalt ead remove dross. Reflining is accomplished by =¥
fire i this country except at one plant which uses the electrolytic process. .

Consumptios of Lesd

More than 1 075,000 was of lead were used 1a the United States {n 1962. Ia foct,
the consumptioa of lead in the United States has averaged little less thas 1,100,000
toas per year for the past tes years. Obwiously this 18 & sizeable wanage of & wetal
that now sells for $200 & 100 end has s0ld coasiderably higher most of tae time since
World War II. It indicates the magnitude of the industrial epplications of lesd.
The interesting thing bowever s the veriety of industries and variety of prod-
wcts iato which this tonnage of lesd eatera. lo the first place over 40 perceat of all .
the leed vsed laat your weni into chemical compounda like white lead, red load, litharge,
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black oxides, leed silicotes lead chromates. and totreethyl lesd 1o name only the

more importsat few

The other 60 per cont of the Jead consemed ia largely in metallic forw either u.
pure load or as alioya Among the more imporiant prodects {a this growp are stworsge
bettery grids cable sheething. smmanition. pipe. sheet solder, habbist, type metal

calking Jesd aad mony others

1 thisk here s breshdown of the consumption of lesd in 1962, in 1erme of the re-
sultant products may be ealighteaiag  This is gives i the followiag tale

Lead Con tiom

{1a Shont Toas)

Tetraethy] joad
Litharge

Black Oxide (est )
Red leed

White lood

Lead chromates
Leed arscnate

1962 (Est )

Miscellsncous lesd compounds
Total tesd compounds

Astimonisl ieed products
Cable sheathing

Solder

Callung lead

Ammuaibos

Pipe aad extreded products
Rolled producis

Type metal

Beanag wetala
Miscellaseoss

Total metallic products

TOTAL

172 000
&7 000
150 000
3 000
11 000
20 000
2500
6 000

471,500

60S S00
1,077,000

Ascther way 10 brosk dowa these cossumption fimures 19 by industries rether
then by products. While st is difficult to make o clearcut separetion {s this respect,
it is probably & more isterssting snd valusble breskdows from mesy standpoints.
Here is such s approzimete analysis:
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Lead Coosumption by Indestries
1962
(la Short Toas)

Swrage betseries 397,000
Ou! Refining and gesolise . : 175,000 ew
Cable * 55,500 '
Paint and varnish ' 29,000 STy e
Mm P .o am - s
Brass menufscturiag 21,000
Pristing . 22.000
Cersmucs 17,000
Colors 20,000
Can mansiacturiag 7.000
Aviomobyles (other than betiaries) 12,000
Railrosds - 7.000
Iasecticides 2,500
Seedd 20d wire 4,000
Fad 4,000
Collapsible tubes 12.000
Rubber and hose 3,500
Costings 1,500
Unclosaified 122,000

Total 1,077,000

1t 18 ddear that the foregoing is sot strictly oa sa industry basis becsuse of the
&ffic-ity and even impossibility of tracing the sltimate disposition of 8 sumber of leed
prodecis. Yet in most cases it isdicates clearly the industry in which the lead ia fob-
necated.

bt cerininly must be clear from this tabulstion thet there are many industries which,
w0 a greetes of leaser degree, depesd wpon lead or its products. Yet | think that it may
be of benefit 10 go beyoud aay such general summary 83 | have presesied and 10 examine
exsctly i what form and in what manser these industries smploy Jeed

Storage Battery Industry

The electric storage battery industry is the largest user of loed ia the United States.
At the same time. wom-out storage bettsries provide the secoadery smelting sad refining
industry with its lnrgest source of raw material. About 80 per cent of the lead that goes
into battenes comes beck as screp, after o cycle of 3 or ¢ years, which reduces the ast
cossumption of leed by this iadustry substamtially.




There are several types of storage hetteries which are of industrial significencs.
The mos! important are Jead-scid, nickel-ima-aikaline, sickel-cadmivm and silves-zinc.
The first of these haa meny times the industrial significasce of all the others combinad,
since it {s the lead-acid bettery that is wsed for sutomobile startiag ead lightiag It
is the oaly one which will deliver the high curreat deasitien, over short periods of
time, ot low cost, required for sulomotive cugine crasking The otber three types men-
tioned are far more expensive. Nickel-iron Latteries find some woe ia industrial appli-
cations but lead-scid induatrial batteries bave put themselves ia & mech betier com-
petiti ve posilios is recent years through improved design sad performance Nickel-
cadmiem battery applicatioas are limited by high cost asd restricted supplies of
codminm ead mickel. Silver-zinc bstteries are 30 expeasive 8 o relegate them %
the field of special and exntic applicstions.

Therefore, by far the bulk of the storage bettery business falls 10 the lead-ocid
type of battery, since it ia used for practically all sutomotive betieries. thereby
sccousting for 75 per cent or more of the total battery busisess, s well o8 for meny
other batteries. Batteries for new cars msmber 6,000,000 or 7,000,000 per yesr at cor-
reat retes of prodaction. Eves more importast is the replscomest astomotive bettery
besiness, because the average life of an satomobile battery ia shout 26 moaths Thus,
ia 1962, more thas 28,000,000 replacement betteries were prodeced.

The balance of lead storage battery production goes into 8 varisty of industries.
They sre ased as stand-by batteries by power companies, asd is bospitals and places
of public sssemlly, where power failures might have tragic consequesces They are
ssed ia the telephone system, for railway car lighting, for induatrial trecks for rail-
way sad aircraft signals, for airplanes, for mine locomotives, and for many other
puerposes. Growing markets appear assured ia golf certs and persomael carriers, in short
bou! delivery trucks, and power wols.

The lead in storage batteries is is two forms - metallic Jead 10 make up the gride
sod lugs, and lead oxide, which i the sctive material pasted on the plates. The
#71ds are made of & lead-antimony alloy cootainiag between 4 and 8 per cent of seta-
moey, depeading upon the preference of the individual menelactsrer. These are made
from metallic ingots of sntimonial lead by melting and casting. Latest developmests
tend w0 reduce the astimony content and sdd small amounts of arseaic sad ailver

The oxides on the other hand are made from pure metallic lesd. The oxides ssed
are litharge (PbD), red lead (PbyOs), and black oxide (Pbs0).
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Batiery manufecturers generally buy the astimonial lesd ingots used 10 make the .
gnds. from either primary or secondary lesd refinariss. A few betiery companies, howe
ever, also operats secondary smelters wherein they produce their ows satimonial jead
from scrap batteries. The melting and casting of the grids is geserally done in the
battery plant. although s sumber of very small betiery manufacturers buy the grids al-
ready cast from hr:;bctuq companies, :
A few of the large battery makers prodece their own oxides, while most battary
companies buy ther supplies of oxides from lesd mansfacturers.
In assembling batteries, lead welding is employed is the hucrypluu 0 conmect
the plates and batiery coasectors. About 60 to 70 per cent of the weight of & beattery is
lead and thus lead is about equally divided betwees metallic eatimonial lead nad Jead
oxide. Abowt 80 per cent of all the lesd ased in atorage batteries is recovered ot sec- .
ocodary lead smelters, and this forms the basis of the large secondary lead amelting
industry which produced sbout 450,000 1oas of secondary lesd and lead alloys in the
year 1962,
Thus the storage battery industry is almost estirely depesdent wpoa jeod, and
there seems Litde Likelihood at this time of any important sebstitution takiag place
s that 1adustry. Because of the automotive industry’s dependence wpon the storage .
bettery industry. it likewise. at least indirectly, is heavily dependent upon Jead. Ia
fact there are probably more pousds of lead used per car, if batteries are incloded,
thaz say other non-ferrous metal of alloy. A car woulda’t be much good 1 us todey
without s bartery because the numbert of electrical padgets in & car is multiplied each
year and there is 80 crank of eves a place to insert & crank except bebind the
sweenag wheel.

Petleve Industy

The next 1ndustry we may consider is the petroleum industry, which is receat
years bas leaped into second place as a consumer of lead. Actually this industry uses
much wore lead than statistics show, because it employs large quantities of sheet leed
and lead pipe in the construction of corrosion-resistast equipmeat. Since it in impossible
to segregute thet tonnage from other sheet and pipe used for similar purposes ia other
industries, the lead used by the petroleum industry for construction purposes is clessed
1n'the category of construction discussed later.

Therefore, we are now considering only the chemicsl compounds of lead which sater
1010 the refining proceas or become & part of the gesoline itself. Thase alose totaled '
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over 170,000 was of leed {a 1962

I oil refining, litherge is wsed in the so-called *'doctor solutions'” which coatribute
%o removal of undesirable sulphur compounds from certsin products. The litharge is din-
solved is caustic sode sad, whea added to the petroleum products, reacts with the
sulphur compounds ead is removed sa leed sulphide, thes taking the andesired sulphur
with it. Less thaa 5,000 soas of leed as litharge is thus consumed todey. Ouce this
use was mych larger, but cheages {a refising methods have reduced the noad for
litharge.

Most seasationa! of 1ead’s relatively receat develcpments has been tetraethyl
1ead and other leed alkyls used as aati-knock ingredients is motor fuels. Ouly 40 yoors
ago this use of lead was unksown. Last year it coasumed 172,000 was of lead.

I thiak this typifies one importast thing sbout lead, namely that its industrial sig-
sificasce is sot dependent upon caly & few sttributes, but rather on a wide variety of
both chemical and physical properties. We all know that chaages ia our industrial
economy frequeatly cutmode certaia sses of say material. Becasse lead is 5o versatile.
88 old wses become outmoded new caes seem almost inevitably w0 crop wp.

As e example, in o few moments the changing pettern of the use of leed in the
paint isdustry will be discussed, whereis the volume of lead used has declined over the
Jost 40 years. During that same period, however, the use of lead o tetraethyl leed and
other lead alhyls bas shown s comesponding increase. These two spplications ere both
dependest upoa chemical properties of lead, but eech wpoa different chemical prop-
erties.

Leod alkyls os s class sre emong the few liquid compounds of lesd of commercial
significance. They are coloriess liquids, the most important of which, tetraethyl leed
has the formula (P{C3Hs)y. Three of four domestic manuflocturers treat 8 leed-sodism
alloy with the corresponding orgaaic chloride. After completion of the reactics, the
product is distilled with stesm 0 recover the Jead alkyls.

The anti-knock fluid is s mixture of lead alkyl with halogessted hydrocartons,
chiefly ethylene dibromide and ethylene dichloride, sogether with s dye, the latter 0
distinguish it from non-leoded gasoline. While there are refisiag methods 1o increese
the snti-knock reting of gesoline, that rating cen alweys be increased by the oddition
of lead alkyl. Despite the temporary trend to smaller sad Jower powered cars & year or
two ago, thia trend has bees reversed. This yesr the average amount of leed alkyls per
gsllon of gesoline has incresned over last year. The permissible limit of tetroethyl or
its equiveleat in other alkyls per gullon of sstomobile gesoline bas been incressed re-
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cestly from 310 ¢ ml. per galioa.

Another development in. the 1aat couple of years has bees the growiag use of lesd alkyls
other than tetraethyl leead in gesoline. Lead olkyls are now produced by foor compasies in
the United States, one is Canada, one in the United Kingdom, one in Fraace, sad thrve is
ltaly; asother ploet is sader construction in Mexico. As the internal conbustion sagise -
costinves to improve and the thirst for automotive power with economy incresses, the cos-
tiswed growth of the wse of leed anti-knock compounds appesrs aasered. - :

Cable Industry

The power sad communications isdustries sre also heavily dependent upon Jead. Here
itis uaed 1o sheathe the tranamissios cable which treasports the energy from the sowrce st
which it is geaersted © the point st which it is consumed. Obviowaly geserators sad sele-
phoses or lelegraphs are sselass valess the power of messages caa be safely delivered w0
the proper placs.

The purpose of shesthing o cable is 1o protect the wires snd insulstios with & covering
abeolstely impervious 1o moisture and ose which will withatsad the comosive attacks of
soil aad stmospbere for many years. At the same time this sheath must be sufTiciestly flea-
ible 0 pemit woiling and wecoiling of the cable acd installation through maaholes, to
provide for ground movement; it must alao be capable of economical epplication 0 the
cable.

Lead anawers all of these requiremests sdmirsbly, sad, o8 the figures showa earlier
indicate, i1 is very extensively used. However, there bas been intennive resesrch for anb-
sttutes 1o relieve the cable industry of its eatire dependence on leed. In commuwnications
cable, combinstion sheaths of aluminum, terne plate, and polyethylene have bees developed
sad are sow probably as widely wsed a3 lead, panticulsarly for overhead cables and those
not buried directly ia the ground. ls power cable, lead bas bees displaced to & Jerge exteat
ss the very low voltage aad very high voltage field, but is still used for the big bulk of
power cable which is is the 6 t0 66 kv. range. Experimestal work is being dose on alumi-
ser sheaths, but there are otill many ditficulties in the way of i1s use, such as jolaing
problems, beadiag, corrosion, aad manufacture itsell. Despite these sttempts at substi-
tution the use of lead for cable sheath remains large because the industrins uning it have
growa so grestly.

_For communications cable, aa alloy of lesd with ] per ceat antimony is most popaler.
For power cable, thers ia preference for an alloy of the nature of 0.15 per cest arseaic,
0 10 tia, 0 10 bismuth, and the balasce lead. It is epplisd 1o the cable in an extresion
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press. The pligs of lesd or lead alloy are meliod in & kettle adjacent 0 the press, ofien
in & reducing atmosphere 1o prevent oxidation, and the moltes metal allowed to flow late
the cylinder of the preas, where it solidifies. The uashesthed cable is fod iato the cyl-
inder through an opening ot one side near the bottom sod pesses out through ¢ die in the
opposite side. The cable forms the core of the die sad the die has & &aroter squal 0
the outside diameter of the cable sheath. As bydraalic pressure is spplied w0 the lead
ia the cylinder, the cable ie {od through the die aad lead ja squeezed out sroend it ia
the apace between the cable and the die. Thus, s coatinacus, seamless sheath of load
in formed around the cable.

Some 55,000 so 60,000 tons of lead were used in this way in 1962. This industry
is to & very large extent depeadent upon lead for protection of its transmlsaion lines.

It appears that the trend toward substitstion for lead haa about gooe its limit la the
cable shesthing industry. la Evrope mech more dependence on lead bas bees main-
tained. Evea here the leading telephone company appears 1o be swiagiag beck ¥
groater depeadeace oa lesd, while other 1el apbose companies have never swung sway
from ]ead 10 the same exteat. Leod remming the material on which power and commen-
ications companies depend under the most severe service conditions.

A new method of productios which results is more uniform sad more economical
lead sheathing is also becoming aa important fector. Ia the press, moltes lead is fod
ialo ose end, solidifies a3 it passes through a screw feed, and emerges as solid sheath
through a die around the cable sl the olber and. Some of these coatinuous presses have
been perfectied 1o a poist where they can handle all commoa sheathing alloys aad masy
are being iastalied in cable manufacteriag plents.

The power and communications industries, to & mech lesser extent, depead upon a
lesd-tin alloy, solder, 1o make the joints is their Jead-sheathed cable. Yet it is the
ease with which such joints cas be made snd the dependabi lity of those joints that
give lead sheathing ove of its distinct advantages over other types.

Coastruction ledustry

The aext industry in order of importance as & user of lead is the coastrection ie-
dustry. Becauas of the difficulty of making sa accurste separstion, the term *‘constrec-
tion industry”’ is here used to include not oaly ordinary building coostruction sech as
homes, apartments, office buildings and the like, but also some of the utilities which
serve these buildings, as water distribution aystema, end chemical equipment employed
in industrial buildings. Luemped together, the construction industries used asarly
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125,000 toas of Jeed ia 1962,

Three priscipal leed products are used is cosstruction. They are pipe, shoet aed calh-
ing lead. I ondinary construction, pipe is used in the plumbing system to haadle plembing
wastes and ia the water distribution system to conduct water from the street mais iato the
bouse. Itis rarely used for the distribution of water withia the hosse. Is industrial coe-
strection, it is alao ssed extensively 1o conduct corrosive chemicals sech as selphuric scid,
83d w0 handle corrosive industrial wasies.

Lesd pipe is mede in much the same way o8 cable sheathing. The load is melted sad
flowed into the cylinder of aa extrusios press, where it solidifies. At the 10p of the press
is 8 circuler die thiough the center of which extends s core or mandrel which alec extands
dows through the leed and is fized & the botiom of the cylinder. The core has an outaide
dismeter equal 10 the inside diameter of the pipe 10 be made, and the die has 20 inside
diameter equsl 10 the outside diameter of the pipe. Whes pressure is applied, load s forced
out through the space betwees core sad die a8 o costinuces scamless pipe.

It may be interestiag to note here thal the manufacture of leed pipe is an extremely old
industry dating back more thes 2,000 years. As you know, osr modera plumber takes his
name [rom the Latis word for lead, “plumbum.”’ ls the days of the Romas Empire, load
pipe masuflscture was well establiahed, pipe being made in ten-foot Jengths sad 15 standard
sizes. Thet pipe, hoverer, was much cruder and was 8ot sesmlesa. The load was first
cast is & sheet, thea beat up isto the shape of 8 pipe snd the longitudinal joint crudely
welded. The age of these old plpes, many samples of which still exist, in csaily deter
mined because the name of the emperor rliag ot the time of masufacture is cast on sech
leagth.

Sheet lead is wsed only 0 o limited exteat in building constrection, useally being cona-
fined 10 roofing, Nashing, gutters and the like oa the mote monumental types of buildiags or
industrial or other buildings where special corrosion problems are iavolved. This is because
of its relatively high cost and grest dursbility. It is also widely ssed ss & waterproofing
for shower stalla and for X-rey room shielding. Is industrial coastruction, however, large
tonsages of sheet lead sre employed 1o construct storage tacks, reection vessels and other
equipment for the manufacture and siorage of corrosive chemicals.

Sheet lead is made by casting large slabs of lead several inches thick and weighing
seversl toas. When solidified, these alabs are placed oa the rolling mill sad cold rolled 0
the desired thickness.
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ia ordinary building constrection work, both lead pipe and sheet are wavally
joined by soldering with conventional lead-tis solder. Is chemical constiuction, bowe
ever, lead welding (commonly called lead *burning’’) s employed more frequeatly
berense corrosive chemicals geaerally attack solier. s welded equipment, 5o metal
but lead ia exposed 10 the corrosive chemical. Lead welding is s tree bomogeacces
welding operstion, but it is conducted st mech lower temperature than welding of moet
-ﬂ other metals, notably steel. la fact, care must be taken aot to overheat the load aad -
bura & hole through it, since lesd melts st only 621°F. -

Calking leed, the other importaat leed product used in coaptruction, is simply soft
metallic losd either in lorge pigs or small ingots or cakes. Its main wse is w0 make
joists is cast iroa water or 20il pipe of the bell sad spigot variety. The pigs ot ingots
of calkiag lsad are simply welted. usually ot the site of coanstructics, aad are poyred
by ladie into the pipe joiats iato which strands of cekum have alresdy been calked w
partly fil] the joiats. After the lead has solidified ia the joint, it is calked to make &
tight joist and take wp coatraction of the 1sed o solidification and cooling.

Paiat l.duﬂ

The paist industry, with some 30,000 toas of lesd consumption a yesr, is still an
important wser of lead products, but ia sowhere acer the consumer it was 40 years ago.
Is this industry, it is wsed in 8 variety of forms. It is aa importast pigment in house
paists. For thet purpose it is employed as basic carbonate (white Jead), basic lead
salphate, leaded zinc oxide, and certain lead silicates. Basic carbonate was cace the
backbone of ocutaide house paints, but aver the last 40 yeers its use has gradually coe-
tracted, because it costs the paint mazulacturer more to puat it into his paiat hes asy
other white pigment. In that bighly competitive industry, some of the quslities that
white leed imparted to paiat have been sacrificed. However, most paint manafacturers
still agree that s certain amount of lead pigment is needed is outnide paists and most
of them formulate their paints on thet besis.

The basic carbonste was formerly made almost exclusively by the famous *Old
Dwich Process’’ which required three or four moeths to convert the lead to the basic
carbonats ia stacks through sction of scetic scid, moisture and apent tanbark. ia re-
cent years the trend has been towerd quicker processes involving electrolysis,
chemical precipilation and other metbods to reduce cost 8o that the last *‘Old Dutch
Process® siacks in this couatry went out of exisiesce in 1949, asd that process fa -
ro loager nsed.

[
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There are seversl quick processes. ls one, metallic lead is meltod and blown with air
of steam to & fine powder. 1t is placed in large rotating wooden drums, isto which soetic
acid and water are periodically sprinkled. Heated air and carboa dioxide pass coatiswously
through the drum. The reactions are the same as in the *'Old Dutch Process'’ bet, dus o
the finely divided form of the leed, the cooversion requires less then two wesks.

ls oae of the chemical processes, lead ia dissolved ia scetic acid to form basic leed -

scetate, and the basic carboasts ia precipitated by passing carboe dioxide through the
solatios.

White basic lead sulphate, also used extensively i painta, is made eitber by a feming
o chemical precipitation process. Leeded zinc oxide ia geserally s prodect of fumiag,
while the mewer silicates are produced chemically. All eater isto the manafactere of outdoor
painta. Nowe of the white lead pigments is today employed {a the masufacture of indooe

Red lead (Pbs04) is still the world’s atandard pigment for metal protective paiata. It
is successfully meeting the competition of newer pignects, and is used eitber by jraelf
with linseed oil or other suitsble vehicles, or mized with otber pipnests, usually is smaller
amounts, is the proper vehicles. Red lead is made by further oxidation of litharge at care-
fully controlled temperatures.

Asother lead pigment, "blwe”™ basic lesd sulphate, is alao esed in metal protective
paints. [t is made directly from lead concentrates by fuming. and in & misture of besic lead
sulphste, lead sulphite, lead sulphide, zinc oxide and a very small smoust of carbos.

Coosidersble resesrch is currently being conducted on lesd pigmeats 1o be ssed with
water soluble vehices both for house paints and for finishes on metal such as sutomobile
bodies. Results to date not only indicate that some of the known lead pigmests will do 8
#9004 job but also that a whole new series of lead pigments may be developed. For sevenal
years sow 8 line of pigments having a silica core and sctive lead pigment, such as chromate,
oa the surface, have been on the market and finding commercial acceptasce. Recest re-
search also indicsates thet certain organo-Jead compounds may find spplication in aati-fouling
paists.

Lesd compounds are also ssed as driers in paints but they are included fs axceedingly
sasll quantities per gullon of paist.

" Colors

Closely allied 10 the use of leed is the paint industry is its smployment 10 make certais
colored pigments, potably the lead chromstes. This industry consumed sbout 20,000 was of
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load last year. Most of the yellows, greens snd reds are load chromates, sither alose
ot precipitated with other pigments. These are made by chemical precipitation, stars-
jag geaerally with litharge ss the rew material. They are also used o3 colors fa priat-
ing inks, and the yellows ere rapidly growing as treffic marking peliots.

Sl

Cornmic lodusty

The use of lead is this industry has increased substaatially is the last fow yoars .
aad sow consemes some 25,000 to 30,000 toas of lesd per yoar, mostly ia the form of
oxides and silicstes, some of which are imported and do not show in the coasumpiion
statistics. The finest glass tableware and optical glass, as well as most glass for
electrical purposes, costais large amousts of lead. Glazes for chisa and many strwc-
taral cloy products also coataia lead. Applicatioas of the Jatter are growiag in
architecture with glazed brick and 1ight-weight aggregste amcag the products receiv-
iag mech accepisace. The use of lead in porcelain enmmels for alumisum is growing
aad the trend 10 lower firiag temperatures for enamelled steel indicates that the use
of lead will grow substaatially here. Lead's fine flsxing ability and foolprocfocss
run through all these ceramic applications. But the use of lead in electronic spplice-
tions is also becoming sa important factor, such as lesd sirconste-titanste as u pieso-
electric product is ultre-sosic cleaners and other devices, sad lead telluride in
thermo-electric materiala.

Anmanition ladustry

The ammunition industry is an old stand-by in the lead picture, ssing wrowed
47,000 wons is 8 pescetime year. Bullets for small arms are made of lead alloyed
with up to about 2-1/2 per ceat of antimony. They are molded frcm sections cut from
extruded rod. Sbot for shotgun shells, which is more important then bullets ia pesce-
time, is usually mede of leed alloyed with small amousts of astimoay aad arseaic.
It is melted and poured through & sieve at the top of a shot tower. [t forms iato spheres
83 it descends and is caught {s water st the bottom. Large shot is cast ia split ring
molds.

Pristing ladustry
The printing industry used about 27,000 toes of 1ead lest year ia the form of ver
lous slloys with antimoay, tin and sometimes u little copper. The exsct composition
depends upon the application, that is, whether It is for linotype, moaotype, stereotype
or electrotype metal. Nelting, cesting, and remelting end droasing are the principal
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operstions involved. Type metal is used over and over and alao circulates back snd .
forth beiween the pninter and the manufocturer, the Jotter cleaning it wp and oddu. sew
metal to bnng it back to proper composition after frequent nee.

Railroad lnduﬂ
The railrosds of the country consumed some 7,000 toas of lead in 1962, marn in bear
isgs. In some coses, the rilroads make their owa bearing metals, but more oftes they buy

them from beanng metal manufocturers. Incidentally, ja & great many types of bearings,

the lesd content is much higher thaa before the war. This came abost from the necessity
of substituiiag lead for scarce tin during the war, with the rasult that the higher load con-

tent beanngs were found to do the job well sad ot less cost. . ‘ .
Automobile ladustry
. ‘

The automobile industry employs about 12,000 was a yesr is uses other thaa that of
siorage battenes. These are mostly as solder and bearing metal. The solder is largely
used foi the rediator, which is soldered by s dipping operstion, sad for body solder to
smoo:h oul joints and other irregulanities is the body surfece. It is sometimes called
filler metal which aptly descnbes it. Automobile body repair ahops are large wsers of .
body solder 1o help beal the wounds incurred in modern traffic, but in repait work, various
plastics rather thaa solder are often employed wdsy.

Miscellanecus Uses

The (armer 15 a wser of lead as an insecticide. About 2,500 1ons were used last yesr,
and :his f.gure has been much higher. Lesd arsesste is the compound employed, made by
chemical reaction oa litharge.

The us coe 1adusiry uses 7.000 tons of lead 1a & year just for aoldering seams sad
clossres. la sddition it uses an inseparable amowst, classed uader costings. in the form
of terme plate w make certain types of cans for soe-food items. Teroe plate is sheet stoal
costed with sn alloy of lead and us, the load content of the costing esually rusning be-
tween 80 and 90 per cent. Terne plate is also used for various fabncated metal products
such as automobile gas tanks and redio chesain, and for roofing.

A growing use of lead is a8 s atabilizer in plastics. For this purpose & vanety of
lesd compounds are employed. some inorganic end some organic. While the lead conteat
is ususlly small, amounting to only a few per cent, the total use for this purpose amosats
1o several thousend tons per year. The principal use is ia viny! plastics for electrical
cable :asulauon, but 1t is also used is this type of plastic for many other purposes, swch e
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s floor coverings, hose, pipe and sheet. )

Collapsible tubes of 1eed are manufactured by impact extrusion from diece oxt owt
of sheets of lead alloy. The alloy usudlly costains sround 2 per cent of satimoay. Whes
the tsbes are 10 contais » substance that might coaceivably be costaminated by contact
with ead, the lsed sheets from which thay are mede are rolled with tis on one or both
aides. Also wax liners are oftem wsed i Jead or tis-coated lead wmbes.

The iron aad steel iadustry sses lead ja severa] waya. Terse plate costings have
bees meationed, but heat treating baths are often molten lesd. Loed in the form of shot
is added ©© molten steel to produce free mochising stee] and, while amall, this wee is
growing. ’

Leed is also used in bress aad bhroazs, sither for the properties it imparts %0 broaze
for bearisgs, for example, or for free machisability in bress.

Rodistion Sielding

Leed has loag beea recogaized as s standard shield agaiast X-reys, although so
reliabie figures are available 1o measure the exteat of this sse. It is safe ©0 say, how-
ever, that if all X-ray equipment were adequately shielded much more Jead would be
amployed for this putpose.

A whole sew shielding field has beca opened by the developmest of the necleer
industry, wherein lead forms @ standard abield against gamma radiaticn. Lesd is the
wost efficient commonly svailable, low-cost material for the purpose, although other
materials like concrete and iron or steel can be employed. Geserally apeaking. lond
is the choice for maclear shielding where space, weight saviag ead portability are st
& preminm. For example, laborstory shielding shippiag coatainers, ship shielding and
the like are usvally Jesd. From 200 so over 1,000 toas of lead shialding may be need
o8 8 submarine or larger vessel. Viewing windows are glass of very high lead-costeat.
Doors are ssually lead filled. Special lead-containing cements are noed. Leod may be
used in various forms as sheets, castinga, shot, wool, lesded plastics or otber prod-
scts. It is difficult 1o estimate the tonaage of lesd currently iavolved, bet it is
probably aafe w0 say that it ia at least ia five figures per your.

Noise and Vibration Coatrol

There is nothing sasestially mew in the use of leed 10 coatrol nolse end vibestion.
Lead-ssbestos pads under building foundstions, to prevest tranamissios of vibretion
from reilroads isto buildiags, bave beea amployed [a 8 limited way for over forty years.
For over thirty years, particulerly in Evrope, such devices have beea ssed 10 pravent
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trassmission of vibratioa from machinery 1o buildiags is which machinery is housed. ‘

Over the same period, lead linings hove beea used 10 confine objectionable acise is

lsborstories, music studios and broadcasting facilities. 1
What 13 new {s the tremendously incressed interest in these properties of Jead ia

the last few years, and ia some of the new leed products developed in thia field Prob-

ably accousting for this is the tremendous interest in noise 20d vibration control being

shows woday both in industry and every day liviag. Much research is being conducied

10 develop more detailed and accurste engineeriag information oa the ability of lesd 0

teduce trensmission of acusd sad vibration, sad 1o damp them at the source. Also much

work 18 besag conducied oa the development of products isvol viag lead, for these pur

poses. Among lead products that are being ssed are shoet jead sad 8 variety of plastics

such 83 viayls, epories, urethases sod others, which are losded with leed or galons

powder.

Cosclusion

From the foregoing it is obvious that the industrial significance of leed is immense
sad saything but simple. So likewise in its hygienic significance. Merely 10 know that &
moa works is 8 Jead plant or even works with leed is no indication that he has sustaised
occupaional exposure 10 lead. Becawse a child has been exposed 10 paist does sot nec-
essenly mesn thet it has bees exposed to lead peint, any more than exposure 1o & lesd
peaci] means exposure to lead. It seems obvioss thel many people workiag with or exposed
10 lead may bave 8o dangerous exposare, aed it seems equally obvious that if the expossre
is vaderstood, it caa be coatrolled.

It is mot my intestion to minimize the importance of effective hygiene in the leed in-
destnes. The Lead Industries Associstion has bees fully cognizaat of the problem ever
since 118 orgenization in 1928, bas made aumerous mosetary gracts for medical research

- over the years, and has s bealth and safety director 10 cope with these problems. Owr

ples 13 for the contisastion aad extension of thorough iavestigstion of the hygisne prob-
lems relstive 10 lead, and the broed disseminstion of sound information among all who
bave reasce o be coscerned.




