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o LEAD INDUSTRIES ASSOCIATION - -
480 LIDUMNOTON AVENUE
:3 NEW YORK 17, M. V.

] CORROSTON CHARACTZAISTICS OF LYAD AND LFAD ALLOTS

w
1 Kempton B, Rolle

Jore than one-third of the lesd consumed sach year in Azarics 1s wsed
primarily for ({ts reaistarcs to corrosion,

The cerrosives range froc such comparsiively insctive media a3 the atmose
phere and potable wsters to 8 boet of highly resctive industrial chemicals, b

The lead takes such forms as sheet, pipe, cable sheathing, grid aetal,
castings, coatings, terne plate and such non-oetallic applicetions as red lead =
an outatanding mstal protective paint pigaent,

] Tadle I
' 0,8, LPAD COIST PN
(1951 = U.S, Buresu of Mines)
@ Tone Percent
Storsse Dattaries
#eGrid Ketal 1,000 16,8
asttary C:ides 173,000 1,8 4
i eaCable Shesthing 132,000 0.2 ]
1 Tetraetlyl Lesc 125,000 10,8 1
Solder 1,000 6.9
b Red Laad and Litharge 71,000 6,0
¢ Calking Lesd L6, 000 .9
T™hite Lesd and Pipments 38,000 .2
3 wsPipe, Trape and Banda 33,000 2,8
seShect Lesd n,000 2.6
] Alloys ,000 2.$
Tyre Yetsls 28,000 2.k
seCagting letals 22,000 1.8
estictal Protective Paints 17,000 1.b
Collapeibls Tudes 1,000 1.1
seTerne Kotal end Lead Flating 3,07 o v
q Others 1)3,000 u,s 1
Total 1,178,000 Tors 100,0 Percent L
esloed 811 or in part for corroeion prevention-about )55 of total 1sad consumed,
@ ® Lesd Industried Association, 420 Laxington Ave,, New York 17, New York {
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Corrosion Charscteristice
of Load and Lead Alloys 2=

1oed Bpecifications

Just 86 with othar metale, the chexical properties of lead are coupled with
its compomition, Herce the sclectisn of the proper grade ¢f lead for an installe-
tion cannot be left to chante, The American Scciety for Testing Materisls has ese
tablished opecifications for various graZes of pig lead known in the trade as cor~
roding lead (the purest, for use in pigm~nt ranm.facture), comon lead, acid lead,
torper 1eal and chemiccl lead, The grade genarally used for chemical construction
is chem‘cal load, It contains srmall percentages of silver and copper which have
been found to add to the corrosion resistance of lesd and improve its creep and
fatigue Tesistace,

Tadle IT
A.8.T.M, PIC LYAD SPECITICATIONS
Corroding Chenxical Cocxon Lead
Lead Lead A B
“, Kaximmmm O.Wls 0.020 0,002 0,002
Minimms 0,002
Ca, Maximum 0,015 0,080 0,0025 0,005
Nnirum o.0L
Ca ¢ Ag, Kaximm 0,050%
As, Kaximm 0,015
Sb ¢ 80, laximm 0,0095
As, St ¢ Sn, kaximm 0,002 0.,0015 00,0015
2n, laximm 0,005 0,000 0,002 0,002
Peo, ¥axiran 0,002 0,0018 0,002 0,002
BY, Maximum 0.05 0,005 0.15 0,5
Leed, by [if,, MWirdmm 99,94 9949 99.85 92.713

Corrosion Resistant Alloys of lead

Antimonial or hard lead {s lesad genarally comtaining from 1 to 12 percent
antinony, Antimony serves to harden and inrove lead's physical charascteristics
up to 120° C; however, its presence lovers the nelting point snd, while it nay not
detract from lesd!s co:Tosion resistante, soldoc does it improve it,

Tellurium=lesd 13 cherical 1esd to which has beon added spproxizately 0,04
percent tellurium, Tellurium retards grain growth and thersfore incressse fatime
resistarce, Corrotion resistance 1s cozpersdle to chomical lesd,

In plating operations, particularly chromius plating, sn alloy of lesd with
sbaut 7 percent tin 1s occasi-nally used as the tank lining, [lecently a propries
tary lesd adllcy was perfocted es;ecially for use as & chrordua plating tank lining,
The alloy containing small percontages of silver and telluriua proactes the formee
tinn of an sisrent rotartive fila of chro~atss in chronie ecid =uch an the lesd
sulphate film which forms in ccntect with sulphuric acid,

ez




e . M e e e

LIA10257

e R SN ON i AR O s S . N G « o ...N‘ [RESE

i o AR A0S o

Sl

éox'msian Charscteristics " T ———— e
of lead and Leac Alloys ala

In the battery industry, grid metal is usurlly composed of 7 to 12 percent
antimcry and 0,25 percent tin, The connecting lugs on top of the battery are a
siz{lar alloy with less antimory, 3Soce newer alloys exhidit grester corrosion roe
sistence in the presence of *he sulphuric acid electrolyte without sscrificing
strength, They contain scall smournts of silvar to replace part of the antinory
sontant, Some also contain tellurium,

Another interesting develomment {n the battery fiald is the vse of caleiume
lead grid metal, Pure lead plus no more than 0,1 percent calcium has performed
Tensrkadly well as grid metal in stand-bLy battery installstions,

In cable aheathing, new arsenicsl 1sad alloys have demonstratod grestly ime
proved fatigue and ervep resistance charsctoristice,

Protective Costing

Lead i3 nornally chemically reactive but like almimm, magnesium and
chromium, 4t is blessed with & nstursl jrotective coating that forms on contact
with a corrosive, Cpon mechanical injury the envircmment generally parmits selfe
healing of the coating,

The rste of reaction of a metal in & corrosive envirorment depends largely
upon the charscter of the products of corrosion; their soludility, pormeadility and
adherence to the surfece of the metal, Llead, for instance, owes its excellent
resistance to sulphuric acid to the formation of 8 tightly sdheront, impernesdle
file of lead sulphate which 4s practically insoluble in sulphuric acid solutions,
But when the temgersture is raised or the concemtrstion increased adove 96 pere
cent, thea the rate of solution of the lesd sulphite also imcreasce until the use
of lead {n theso ranges becomes marginal, .

By the saae token if the sulphate filn 12 rupturod or disturbed such as by
excessive vidbration, sbrasion or high velocity, thy corrosion rate will also ine 1
creseo, If other chomicals are present which resct with lesd sulphats and, n
effect, rerove 4t or altor its beneficial characteristics, that too will reise the
corrosion rate, Nitric acid is sn exac;le of & corrosive which roacts with lead
to form 8 soluble salt and is also capeblo of reacting with lead sulph-te 0 reduce
its furction as a protective costing, Otviously where lead linings are protected
by ¢ brick lining or & Karbate liner the protective film will not be disturbed,

A chenicsl plant installed 8 completely enclosed lead 1ined veesel for
handling hot, cllute sulphuric acid, The vesscl wis in operstion for a short Pere
i0d when 4t was ciscovered that corrosjon was taking pisce at an sccelerated rete
above the 1i3uid lovel, Resistence of the lead to the liguld was excollont, but
reslstance to the vajors laft something to be desired, The [roblem was elirinatod
by sieply rafsing the level of the 1iquid to the top of the vossel Just long crough
to enstle & lead sulphate fila to develop, Tho vessel was then put back into nore
mal opsratinn and no mere Corrosion took place in the vapor sone,

The poinmt o bDear in »ind 49 that in ordar for lead to dmonstrate 4ta corw
rosion resirtance it must first have & protective fila, In the ca=e of corrosives
which, in thomealves, do not resdily form o protoctive film and will not diseclve
1sa4 sulphate, 1t 19 often jossible to make tha lining corresicn proof by swabbing
the lead with dilute sulphuric acid or, f potsihle, filling the vesscl with {t for ]
8 v.rt poriod of tise in ordar Lo establish 8 protactive sulphate fila, At 700 7 ,
in 25 to X5 percant sulphurio acid chamical lead will form 8 comiloto sulphato film
ia from 9 to 10 hours, Under the sana conditions 9 percent sntimonial lead forme
8 sulphaty Ul 4n from 1 to 1§ hours,
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Cerroaion Charscteristics
of lecd and Leoad Al].oyl -h-

Corrosion Rate Internretstion

The cozon systers of indicating corrcaicn rete are inches penetrstion per
yoar (IVY) or edlligrass veipht loss per aquare decimater per day (14¢), Rither
of thess can be sosemmat risleading 4in the cass of lead since best parforrance is
usually fudped on tho basis of the lovest corrosion rate, This situstion is es=
pecially true in chasical construction where, for mechanical ressons, lest linings
are uped in thickneasce generslly of 3/16 irnch or more, Oreater taickness iws an
obvious alvantape whsn considering eervice 1ife becsuse with equal r»*tes of penotre«
tion, & thicker liring can be expected to give 8 longer service 1ife than sooe othed
corrocion resistanrt lining of thinner construction, :

Corrozion rate as weicht loss can also be nislesding in the case of leed
since this wetal has the highest density of sry come=only used corrosion resistant
metal, This oeans that what sight appexr Lo be an excressive corrosisn rate eresse
ed in weight lc1e of lesd could sctually be & vary nominal rate in terms of volune

loss,

It §s obvious then that when compariscns are being msde between various cor~
rosion resistant mslerials, the corrosion rate data should be carefully intorpreted,

Chemical Corro=ion and Corroaion Productis

Lead 43 somevhot umsual among the metals in that it {s mmphoteric; 4t re=
scts with alkalies to form plumbstes s well a5 witn acids to form lesd salts,

Generally speaking, lead can be assned to have good reeistance to neutral
solutions whero load cartorats and wssibly oxide sre corrcsicn prodicts, It has
fair resistance to alksline solutions {n which these are soluble, “xpericnce hes
shown that lecd is co.nercially resistant to chromic, sulphuric, suljdmurous aod
phoerhoric scids; that it is sub‘rct to corrozion at sozewhat higher rates by hydro-
chloric snd hycrofluoric scids a~d that 1t §n svsceytidle to being strencly core
rodod by acetic, formic and nitric azids, Also nitrate sslt solutions are noderate=
1y corrosive whersas carbonate solutisns are not,

Teterzining the csuse of corrosive attack 13 sisplified in the caze of lesd
because of the casily discernible and usually charscterictic corrosion procuct,
For exarjle, when lead 10 sttacaed by alikalies, Rrdrated-red ponoxice of lead 1o
usually the corrosion product, fccasionally a wiite plumbate of lead rill fom,
"Men 1cad 18 subjected o electrolytic aclion 89 in siray current corrosion, the
sttack is typifind by s crystalline petallic sppearancs, In the nrezenco of sule
phidas, the characteristic black lead sulphide color is ayparent, Sualnhruric acid
results in @ light gray petine of lesd sulplute, Carton dioxide in eolution
;a weil a3 other carbonate-forming cations produce & characteristic white lead
ormation,

The 014 Tutch Thite Leal Process for makinz basic lead cardonmte provided
the clue to solving this incidanty A 1esd shesthed calle housed in undorground
roéwood conduits was being bacly corrosed formin: & white ¢arrosion grodurt, Inm
veatizatinn dis:losed th-t rotting of the retvocd L the frosrnce of rolsture jee=
Guoed carvnn disxide anc scolic or & similar ofganic #cid which procesded Lo 0one
vert the lead to basi: cartonata white lead Sust as {n the 014 Dutsh Process,
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The probtlenm was solved and further corrosion of the shesth prevented bty ine
treAxing into the 12niles dry amonia ges to ncutralise the acid an' stop the
reaction until re;mirs could be effected,

Elfoct of Concentration

then oberrving the resctions of lee? in varicus chexical envirormenta, com=
tradictions in {ts behavior becowe epparent, In the high ranges of concemtretion,
the rato of corrosion of lcad in mulpmiric acic, for exaaple, increasos as the
concentrastion of the scid incresses, On the ouwr hand, the rate ol corrosicn of
lecd in mitric acid decreasos as the concertration is raised, The exlamstion &s
staple emugh, Sulptiric 8cid, ar menticned earlisr, forms lesd sulprate thich is
prectically insoluble in dilute suljtwric scid, However, 1te rste of solutica in-
creases with increoasing acid concentration,

Table ITI

Solut {14ty of Load Slphste in Sulnmtmric Acid Per !hundred Ora=s at 17 to 18,5° C
$ Hx80, 8.1 98,94 100,@ 100,1X5% 803) 105,05(155 303)
[ 4 mq‘ oS4 10* boa JoS& 3-23

The opprsite &3 true with nitric acid, Tho losd nitrate which forms on
contact with nitric acid is rcadily soluble in the water present in dilute nitrie
acid, As the corcentration of the acid increasor, less water is prescnt axd cone
sequetitly less leid nitrate {» dissolved, Thrrefore, comcentrated nitric acid in
the range of 52 to 70 percent by weight has little effect on lesad ot room tommrerae
ture, Acetic anc hy-roflooric acia and sodiun bislphste parsllel nitric scid 4n
Wiclr roaction wvith lead,

Lrad sstisfactorily resicts hot sulpturic acid of all strongths up to 05
percont with tarperctures up t0 220° €, Tu~ resction cof lead with sulphuric a¢id
is typical of 1ts reaction with chroeic, mulshurcus ard nhosphoric ecids,

Effoct of Te-neratare

The rate at xhich & chemical roaction “rocecds {8 geortrically projortional
to the toz;oraturc, It £ollows then that an inc.eddo &n tho teporsture of the
corrvsive clwost fmvariadbly means an increass in Lo corTosion rete, Tha Lmortaxce
of octermining U.¢ Lwpirature range of the corrosive beforc salecting the raterial
of constiruction cannt bo arjhasitcd Wo atroagly,

Kixed Corrosives

THth pixturcs of corrosives 4t 1s & gonrsl r:lo that load will resst vith
osch of tho censtituonts In the alxture 83 1t »uld nomally 1n the umixcd atato,

T™he [resencn of sone sulrhurie soid 111 vevally crhance tho porfrmance of
Jeod wAth corpcaivea sv-h a9 Rrirochlirlo acid or jhos;horio id, ®lmpnro® phose
pvric ecid contalning s o sulpturic s2id 19 dofinituly casicr to handle in 1oad
tian the purost gredes, »3 show in Tadle IV,

= o e iR, 2.
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Corrosion Charactoristics
of Lred and losd Alloys ofw

Table

104D YIS ROE LD CRUTE THSIHORIC ACTD

Poephoric Acid Concermtration Toap rature Corrosion Pate, IPY
Pure Lz 150 ¢ 0,078
Crudow %, 4 150 ¢ < 0,000

® Contains tracos of sulphuric scid,

Stross Corrosion

Lced has 8 relatively hich lincar coofidciont of thermal expansion - approxe
imately throe times thet of stoal, Thercforc wxn lead 48 used 4n & corrosive ane
viromaent in such 8 canner that 4t 43 under strozs thon sircss corrorion in the
form of morc or loes sovoro intercryrtalline ctehing will be evidont, Strees core
rosion has boon oncountored then lead (o sudjoctid to soverc cyclic toapersture
changes, or to comtimuing vibration, Stresscs indicod bty lead's own weight alse
oocasionally contributo to the etress corrosion of improperly support.d shoot lead,
load pipo and cablo shoathing,

Stress corrosion can be elizinatcd by oither (1) ramoving thoe source of
stress or (2) counterscting 118 affoct by using thicker load, increasing ths strape
ping of 8 short lesd linming, using 8 bonded lead lindnz, o in3t:lling brick line
ing over the lcad to mrovice nochanical, thermal and choxical protection,

3trces correajon eharstceristics ray vary vith difforent alloys of lead,
Antimonisl load an tellurium chanical lecd, for cxaxple, nay be work hardched and
agc harconcd to 8 certaln extent, The latter hss 8 hipher resistance to fatigue
then umlley.d chamical load bocause tha talluriw acts as a grain growth inhititon

Corrcsion by ®Gr-en® Concreto

Sonctine e in Baltismore, tha lead shoathing 4in an underground pover line
conduit woe boing corroded o wvhite losd carbomato, Thon it wmas dotumined that
the eoymage wms linmater, corrosion was stoppad by introducing carbon dioxide gas
frm cylindsrs in% the manholes, Tnc gas precipitztcd thoe froc limo as calciun
carbonate, thordby comverting it froa tho hydroxido which attacks loed to tho carw
boncto 1hich doos mot,

“hen load {s to bo veed in ¢iroct contact vith froshly rourod concrete,
any Sorrnaion “hizh night take place bosmsc of caleium hyuraxide plus axy:«n snd
roisture being prracmt can carlly be avoldod by coating tho losd with aspimltus
peint, For uxagle, shoot Jcad safo pans in swowcr stalls should alinys bo jeimod
¥ith saphaltun to 1ot Lho uctal from the froo lime in tho ®groon® concrete unt@
i1t has had tiso %0 convort teo eardenato,
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Corrosion Charsctoristice
of Load and Load Alloys 7=

Salvanic corrosion, o far as lead Lp concerned, is soldom oncountored, I
acid soluvions tron s ancdic to load) hencu vhen couplod to lead tho 1cad 49 pro=
tocted fronm correding, In alkaline solutions, howcvor, the roversc is truo and the
corrosion of lcad is accolorstod,

Undor cortaln conditions where it 49 not possible to uso lesd equipmont
throuzhout 1ced has down known to cause the grlvanic corrosion of nickel=chronoe
acly alloys such as Worthite, In sulphuric acid load ordinarily romeins snodic to
Yicrthite, but in the sbeenco of any oxygen or air in salution, losd t=kos on a
hoavy coating of losd sulphatc which is moro nodlc than load {tsalf, Uador thoee
spocial conditions Jorthite bocazes anodic to lead brisging adbout galvanis corrosion
of the Torthite,*

If tho wottod aros of tho 1ead in & doscratoed, hot sulphuric eci¢ caviron=
mont 18 vory tuch greater than the wetted arca of “orthite ouch as 3 pump in 8 load
systen dmolving tanks and piping, thom the grlvanic current consity scting on e
anodic “orthite nmay bo of sonsidcrable megnitude resulting in corrosion of tox of

all of the puzp parts,

Fortunstcly this condition cxists oaly in tho raro instancos when the sul-
phuric asié is doazratad cither b~ physical or chamicel reans and tho smodic area
is muxch senller than th> cathodic arcs, A mixturc of silphur dixoide with silpmre
{1c acid at clevatcd tomporsturcs also mxy ®activate® Worthite, or similar slloys,
by 8 profcreatial oxddation of the sulphur dixxid: rethir than the aveilzllo oxyrom
goirng W fom the protective axids f1ln, or laywr of adserbod oxypan, vhich koope
the nickalechrono=toly alloys more nobls than lecad sulphste,

Calvanic corrosion of the nickclechrono—srly alloys can be alininited by
simple re-g:ration of tho sul'dwuric acid and cocling, if mcesorry, to the permise
sidblc tomperature rangd for the alloy. It 43 8lso rosaidle to revirse the potone
tials by réding nimnute amourks of an oxidizing »scnt suh 88 pitric acid, eodiim
chromatc, corar suljhst) or ferric sulphate to the do=szrstid sulphuric acid,
Tere such moasurs ire practicadblo the ‘orthite mxy bo {nsulsted from tho loed
through the uso of rudt:r hose or other zuitstlc plastic or porcclain insulstors
or insulated flangcs, An obvious solrtica to the prodlum 18 to usc cast herd loed
of lca? linad cteel pumpa and vzlves, and thes tvold diseiilar netal contrst,

Bactaorial Corrosion

Tho poasibility of bereterial corrozion of losd shisths in underground ducts
13 currontly undor invustisetion, Cortosion produsts in tan alirz often found 4in
underground calle Cucts have boon toatzd vith hyrrochloric acid and tho prusonce
of lcad sul nitdo inicatod, Thurc is etroag ~vicrnce that Bacteris are £ factor
in laad shoath corrosi~n under certain circumstancus, Tho circumetances rezoin Lo
bo defind but (b 48 reasonrble to expict bacteria o ba fornd in swbmrrgd cucte
where there 4 Likely to bo an abeonce of axygen,

o ‘lorthity boconce anodic o leed in 50 g“i""' sulphuric 8¢1d that has born doe
acTatd by raising thy tanyaraturo lo b 7,
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HOT LEAD'S COCROSION NTIISTARCE IS USTD

Chomical Coratruction

Load 19 neturally soft and although occasionally weed alonc, mor~ oftom it
18 supportod by sn cxtcornal fraacwork of wood or stocl, Progquently, stocl or
woodon vaaseln sre lined with 1oces shoct lead fastonod at {ntecrvals with load
covercd stoel strepe,

Another mcthod of 1ining veesols with 10ad is to bond tho lcad diroctly to |
the shell of the #tocl vosscl, This s knoum 88 bondad or hoooginoous lord lining,
The bond o~y bo sccom~lishod by mosns of & thin solder f1ls botwoon the losd and
the stoolj or by bonding the load diroctly to tho stocl,

Tha direct bond is umally accomplishod by first preparing the surfaco of
tho stcol veasol by shot blasting or pickling, ard thun fluxing vith molten zinc=
areonina chloridy, etanmous chloride or other rroprictsrry fluxes, Ta- locd e
then poured on or 12l1tud and bonded to the steel by hand wiing lend donl g ters
snd torches, Samctines, in ths ease of regular shapes, this i3 follond ty reliing
to campross the lesd, Lhile merc cxponsive as # reeult of tuc labor Znvolirid,
bonded or Iracginoou 1sad lincd voescls aro fincing widor accoptance 4r nd:ziyy
todzy bucsusce by thds pethod the corrosion rosistance of lead car be ee=™lald with
tho groster yhysicnl rirength of the steel shcll, Highcr operating wsrnse'. oes
more previlent in intustry todsy, roquire this type of lining, Borded lwd llunes
per=it heat tranefir tizcugh the walls &3 in Jaxcketod vesscls, They slso rosist
1ifting of the losd lining vhea lincd vesscls ars us/d under vaswun,

In many Droccascs, locd ;ipo coils inside the vesscl tro uacd for %ocling
purposcs anc occasionally for hosting vith st or hot walsr, For %0 wili stea
preesures exceefing €0 854 up to 150 pounds stosa pressure oF wher ghod heat
transfer {9 vital, lecad covercd copprr or #tocl coils aro prefrirod. H-rl amirg
as in a bond~d linin-, the greaser sirordth of copper i combincd wWith tae corroe
sion resistance of lood,

1ead pipo and conduits src used to & groat cxtent for conductiry: corrosive
liquids ond fxos, heore the lead pipe 18 saemended (L 49 comon [3rac’ico Lo
cithzr lay 4% 4n 8 trough or tettor still, uss lcad lincd cast iron or stocl pipe,
This conaists of erdlnary nipe in whieh 4s placed 8 lcad pipt cxpanded by hrcrsue
lic precsare to it stugly or bonded with the aid of solder,

Lloa2 for nany yoars has bocn used in housohold and dndustrial flu=dinz, It
48 usd to condunt drinking vetor from tho coast iron wot r mains in the 3.7t to
the house, lnsicdo the house, $t §8 uscd 4n tho fom cf ~po far wastrs, lead trape
benrath basins, tubs an' sho.crs, 1cad benda on wator closcls and occ-siontlly as
vormt pipo. 1In practically all ecascs, thc lond pipe is Yoinod by wiping with sclder,

A surprisingly largs amount of load 1s #lmo usd {n conjunction with oast
iron water malna and s0ll pipo wvhich §s uscd o conduct wasto to tho tow.r or for
vermting jurfon ‘8,  Hore 4L surves as & catking taterirl to forn a water-t{ght scal
botyv.un thy socticna of pinc, Usually th> lcad s acltud and jourid tnto i Xint
and then calked with spxcial tools, Somctimcs 4L {1t ts {spracticsl to uro orlton
load, loed wool 1 usod tratond, Bocause of 12 sclf-wcldability 1oad wool Ls canie
1y comsolidat:d or ¢rlikod {nto 8 solid vetir-preol nasp,
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Corrosion Charscteristics
of losd and load Ll:wn e

Architoctural Applications

v, ey pn o

Architocturally, lead also sces considcrablo sorvice, most proainently as
8 roofing and flsshing ratcorisl, Hore its coerrosion roeistance and ploasing gray
color aro tho chisf sdventages, It is slso ussd for guttcrs, ststucs, spandrols,
lesdod glass vindews and other ornamcntal dovicos, Leed coatod coppor 18 occosion=
ally usod for roofing end {lsshing purposos, !

10ad i3 uscd also for anchoring objocts to wasonry. An old mothod to ate
tach on odjoct to stonc or mesonry {s to ¢rill a hole, place & bolt in the holo and
thon pour =oltcn lcad around it, Today lced anchor bolts arc availatlo vhich hevo
cast lood plugs as an intogral part, “hen tho lcad is compressod, 4t axpends bo-
twoon tho bolt and the inaide of tho mesonry thoroby forzing a socuro smchor,

Plectrical Amplications

In tho cloctrical industry, the chicf usc for load and slse the grostost
conmmer of lead i3 tho storage dattery, Storage bettarics contain on the aversgo,
25 pounds of rocovorstle load, 7This includcs both tho load alloy uscd for making
grids as w2ll as tho load oxides uscd on tho battery plates,

Also in the top third of the load consuning industrics 1s the mamfacture
of crdlc shosthing, A shocth for eadble whothor teleniond or power, must be (1)
corrosion resistint to the atsosnhere and sofl wetors, (2) flexidblo cnough to bo
cotlcd on rools, unrccled and drrwn through conduits end, (J) it must bo eblo to be
axtrudod to forn 8 contimmous shoath around the wires in a cabla,

In ccrtain spplications copper wire {8 coatod with 1o0ad bafore being
covered with rubdse inmulstlon docrusc the sulpiar cospounda 1n sono rubdbers attack
copper and, vice verss, copper saffocts some insulating matorials advarsoly, T™he
prosonco of 8 lo2d coating oliminatcs ary roaction betwoen tho copper and mbder,

Tho utility of lond is matorinlly cxtonded whoro oloctrical conductivity
{9 irportent by bonding it to coppor, stccl or other mctals with good conductivity,

natg"

In tho plating industry, perticularly chronium, coppor and nick:l pleting,
lczd i3 uscd 23 & tenk liring material, a2 an ancdo, and for herting coils, It 4s
uscd for two reesons horor (1) Bocsusc locd §8 normally resistant to atteck from
the acid clectrolytcs uscd in plating thesc motels, and (2) beemuac any corrosion
procducts that might bo formed do not affoct tho plating operetion or the final
sppocrance of thc plato, A more rocent devclopment 4n this incustry 18 tho ancdise
ing procoss in which & cold cloctrolyte 1s usod, Load pipo end 1oad covorod copper
or stcol pipo ¢coils arc uscd to cool tho anodizin; solutions by ucans of circulate
ing brino or frcon and tho tanks thumeclves arc loed linod,

Joxd Costings

A mubor of objnets tro costod with 1cad comteining loss than ) poroomt tin
plus momo silver And antimory by the procoss knom 88 *hot dipping.® This 18 somo-
whet siatler to hot dip galveanizing, Torno Rlste 19 usod Quite cxtonsively 4n tne !
duatry, It 43 maco in the samo mannor as hot dip tin plato axcopt thet inetcad of '
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pure tin, an 2lloy of lead and 15 o 25 percont of tin 43 ueod, lLarge quantitios
of sh.t stoel &r. terne plated and ur:® 4n przing paint crns, graoline tanis for
sutomobiles and othior netallic contriners roquiring cerreeion resistenco g3 will
as for architoctursl epylications whoro 1ts 80 inity for paint 48 used to advamago,

Leed end 1ts clloys 2rc cathedic to iren end copper when gpplicd os coat-
inga, an local action ¢t discoatinuitices in the couting may bo proventod by applye
ing rod lozd or 8oz other corrveion inhibiting paint to the surf~o, In most
crscs, szcll pinholes in lond co2tings bocone sclf-socled with corresion xocucte
which provent furthar pitting actisn,

Froa a practicrl virwpoint, the solution to pinholo corrosion is to incroese
the thickacss of tho cocting to the polint 'horo pinholus ero sbecnt, In the cesc
of load coatod copper this involves incrcrsing the conting weight from 12-15 lbe,
per 100 8q. £t. to 2030 1tw, por 100 sq. ft,

SUPPLY OUTIOK

Th: lond supply situation cannot be 1gnorod uhcncover discussing any of loed's
spplicztions, Despite prodictions made twenty yoors sgo thet wo would have mo load
todry, load 18 etill plentiful and 4ts continuing fuply 18 rasurcd for many yoore
%o cons, Tho rocont drop in prico is a f=ir indic-tion of this fret, NKevw minos
beve boon opaned £nd most of the old oncs hevo not, £s yot, hit bottom,e

Leed i fortunctc among met-ls 4n that the bulk of {8 usce crv rocurring,
That is, aftcr doing uscd 4t con bo salvagsd and roturncd to tho marict £ socondery
mete) rezdy for ro-usc, This 48 porticulsrly so 4n tho ¢3¢ of industrics utilisw
ing lced for 1t8 corrosing roesilstsnce, S0r0C dtterics £nd ¢rdle shosthing, the
two 1argoat consumcrs of lo~d in this cztegory, ~ro primo cxanplos of rocurring
utos,

L1o~dts applicstions covar o multiplicity of industrios which utilisc ono
or mors of ite .25y chrrrcteristics, It <3 a netsl th-t has been around for e
long time rnd one vhich will certrinly contimue to find considerzble use in the
chonging techrology of modern times,

The Loz Industries Associztion i3 2lweys willing to cooperate withcut
oblig-ticn in the 20lrtlon of ;wedlas involvl ¢ lesd, Inquiries should be rddreas-
ed to L20 Laington Averme, Kew York 17, Now York,

® There 1s ¢ stying that %o1d tines never die,® Jor ox~mle, Miny Ladiottes Joc-ted
in Southe=stern liissouri wes first aiscovercd by ¢ man in Fernando DrSotots party
in the e°rly 3ixteenth Century, It hrs beon procixing lood sinte that tine and
today 13 still one of the importrnt le-d procducing aines in Southoastern I'{smouri,

-



