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T should like you to consider with me the use of lead in the chemical
tadustry, and by industry in general, to determins the position lead new oocupied
as wall as its future possidilitiss.

We will confine our thoughts laregly to the use of lsad with acidwhich
are wWe Dacxrone 0F the cherical industry: sulphuric asid, snd acids xixed with
slpuric, Bt first it may be interesting to trace the earliest refarences %
sulpluric acid, and to the use of lead in its production and handlinge

We £ind that in the first century of the Christian Era Fliny, the Roman,
mentioned sulphurous esids as being enplqred to bleach woal, e {irst asn te
drvelop sulphuric acid, s3 we know it today, mgy have Leen Gebsr, the Arasbian
scientist, who 1ived 1200 years agoe About this there is s &ifference of
opinicn but there is 1ittle doubt that in the 1Sth centny the writings of the
Gerzan scisntist, Brssilug Valaotimms, clearly referred to sulphuric acid, and
he {8 rightly regarded as a pionser in its developments

Apparently the exrlisst asmfacturs of sulphmric acid on & commereisdl
scale goes back more than 200 years, In 176, the Exclish ecientist, Dre Johm
Roeduck, made experiments which resulted in producing good, usable acid, Hs
wrk coTied on with fragile glass bells, jars and Jugs, tut effarts to trene=
late Kis experinents on a commercial scile were hanticapped by the 1{=itaticns
of ¢lass equipment, or of steel and copper equipment, which had a very short
life, Fortunately OXr, Roebuck solved these difficulties. He constructed and
lined production apparatus witl lead, in the form of lead sihwets, lead pipe
and castings. He also persuaded English mamfacturers of sulphuric acid to
install leadlined condensing chambers,

The deaand for sulpharic atid a8 increasing tresendously st that time.
In the taxtile inZustry it proved far - uperior to sour milk {n dleacking, and
Ray new industries thvughout Europe relied on it —— to picide irom, steel

other motals, to reduce wood pulp for the mamfacture of paper, and to produce
choadcal fertilisers, Other indystries in which it was indispensable nade coal
tar, drestuffs and petrolewn products, sulphates of iron and copper, alum and

shoe blacikings All these handled, mixed, transported and stored sulphuric acid,

Bay old records show the increasing use of lesd in the chemical industry
in England and Eurcpe., Katurally the equipment was xmall, lead chambers far
producing sulpluric acid were from six feot to ten feet square, but with passing
yoars their sise maltiplied, Those at the Sponce Alum Works at Newton Heath
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~ werw TS tect long, bO feet wide and 4O fest Migh, ~Jointing procedures tnvalved ~

tw use of lead riveted, wmelded, lock type sesns, Sheet lesd, lsad pipe and
leaa castings gave axccllent service because the operation af chexmical equipment
did not then involwe drastic texperstures or tempersture ¢reles, high pressure,
vacuum, vibration or shock, nor was hoat transfer a factars

In due time the jointing procedure was iaprovod, Cheaical plants coms
menced to use poddsred 3oints, These, however, offered only a partial sclutions
The tin in the solder was quicidly attecked by sulphuric acids

On this side of the Atlantic the chemical industry ocomsenced about 1635,
By that time Joln Wintirop, Jr. son of the Cclontal Jovernor of Massachusetta,
had equipped & laboratory $n Bostcne, In 1650 ho plannod the first chazical stook
voupaty B U.S. o wiich w bows ary record,’ In 179) JonKasrison of Philadalpiia
butlt the first load chasber acid plant, with a yearly capacity of OO carbays
of sulphuric scid, Fourteen years lator he built a largor lsad chember acid
plant SC feet long, 18 feet wide, and 18 feet high, with an anmal produstion

of nearly & helf wi}V4nn remmdte  Th VW Buaas Mwnocalld oobolvect g tio 2 Le
chomical works at Cincinnati, whare he sarufactured sulphuric acid, and in 1669 -~

sxpanded operations bty building a new plant at Cleveland,

During all these yoars it was still the practice (o scldsr lsad, snd
the maintenance problems of those who procucod or used sulphuric acid wre
contimous and costly, Soon after tho Civil Var Rugene (rasselld learmod of
a now art dovoloped in France, called lead turninge This made 4t possible e
wald sheots of lead, lengths of lead pipo or lead castings, by using a burning
bar or wolding rod with the same cozposition as tho lead products thomsalvese
Ixarcising cammendable forosight and {nitfative, Orastelli brought to America
a Mghly skilled French lead burncr named Valiant, With saldaring renlaced by
lsad tuming, such marked improvements rosulted that Grasselldls productica
matarially incroased, It took ysars for othar chemical mamfacturers to spply
tUds now devalopment, tut eventually all construction involving lead wag done
Yy lead burning,

Memniile, fabricators of shaot load and lead pipe kept pace tith the
eoaing donand for thoir froducts, Thoy improved their methods and oquipment
to produca load shoots in larger sisos, lead pipe in greator diamoters, and
lead in all forms in mors uniform Uncknesses,

As chemical equipment grov larger sonstruction problome increased, bwd
chomical enginoars dovised ways to strap of suppert shoot 1lo:4 and load pipe
80 that its physic:l limitations wuro not overtaxods And »0, for mamy years,
the chomical industry ‘s an cutstanding markot for lsad, Jot only 4id leod
do the job well, no satiefactory compoting product was zvailablo.

Following tho first World War this hapoy stato of affairs changed,

My procosscs in tho chumical industry bocama incroasingly complex. Theee ine
volved high tooperaturecs and rapid temperaturo changesj vacuum, agitation, vie
bration, high pressuro and orosion. Shoot load, leod pipe and lood eastings,
no mattor how constructod and supportod, did not havo the plysical qualitiss
nessssary $5 20st hSss conditdonse For & tias all Lioso ab inwerest ald the
best thoy could to continuo to use load, Tho dovalopod allays, such as hard
or antizonial lezd, and lotor tellurium lead, but those {arovements ‘nre not
& full solytione

Thea a varisty of products ture offsrod to tho chomical i{ndustry ly
others, to moct tho now conditions, At first smany of those products were of
1ird ted soopos Thoy often had tho physical qualitiss to moot oporating oome
ditions, but raroly equalloed lead in reststing sorrosions The organisations
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presenking them includad tha U, 3. Steel Co., snd its subsidlaries, Intarnstional-. -
Rickel Co., Gooldyear, Goodrick and U, S. Rubber Co., Lukens Stwel Co., Durirem.

Co., The Pfmudler Co., Mzurice 4. Kknight, The U, S. Stonoware Co, and the Hurtisone
Walker Rafrectorios, They were azmrescive, techrdcally able, and woll financed.

™y faced tho'r prodiems and opportunities 4n a nethodical, intelligert, deterw

mined way, As a result lead was supplanted {n mary instances, by duriron, oorsme

ics, stairless steels, Yy nickel, nickel alleys, clad metals, and Yy rubber

lindrgs, brick linings and glass 1lined equipment,

Than the use of lesd received ancthar heavy blow, For with the sdvent
of the contact gystea sulphuric acid could be prociiced st 8 concentration pot
corrosive to crdinary steel, It &id nmot roequire lead, As more and more acid
was made Ly tho contact systam, thers was a decrease in construction of the old
load type chamber which had eaployed thousands of tons of aheet lead and pipe.
Moamwrhile chaxical engineers had become increasingly dissatisfied with the perw
formance of lcad, When used beyond its piysical lixits, the result was premss
ture failures, losees in production snd heavy maintengnce costs. The lsad
burners, Who had been hirhly orvanisad, ware A4 ffimilt to deal with, and where - - .-
hummmmwumuuumunw.mwwwnm ’
pooT woricasnahip for long pesriods of time,

It was clearly apparent that the high corrosion value of lead under the
operating conditions describod was not sufficicnt to izsure 1ts use, but that
the physical properties of a given medium are of equal importance, Thst fact
egplainsg thes succoss of the ccepotitors of lecad, Addod reascns wurs the lack
of oareful technical information on the performance of lead, IEngineoring .mnd
deaign "imow how® in publicized form was also lacicings Those engagod in lead
burning &d lead construction could not contribute much to romody conditionse
At that time thoy devcied thelr offorts primarily o collecting groups of lead
burners, to §o cut in the field and put up 4 lead Job, Tithout tochnical organe
ization thomsolves, and lacking in persomal, their efforts woro inadoquate and
inaffective,

If the battle had been fought with the participation of poworful factors
in the lead industry «= 1f the miners, amolters, rofinars and large fabricators
had ben made Nlly awire by thoso engacod in lead construction tnat magy decie
sions werc being aade to use othor roducts to supplant load = tho fight would
have boon won, For during the unfolding of those dovelopmernts thoe solution for
lcad was closo at hand, thouzh gtlll to % dovelopods

Tochniques hsa boen discovorod Por bonding [ead nmogemeously to steel.
The combined product had the high corrosion value of load and the great physieal
strength of steel -= the latter being the important factor in operating conditions
where lead by {tsalf was not suitidla, It was found that hxmogensous load-lined
steel will withstand high vacuua, vibration and repeated shock, It has high best
transfer value; it operates at temporatures close to the melting point of lead,
and 4t stands repid changes in tesperature, bocause ths lead expmds and comtracts
with the base metal to which it is bonded, Thds procedure was applied in liring
tanks and vessels, as well as pipe, fittings and valves. It was davcloped to
cover steel pipo, copper tubing and othor motals with lead,

Wy ware these products not used promptly and widaly, to retuin the place
of lead {n the chemical industry? There were at least four reasons:

1. The processes, particularly for Yining vessals and ocovering copper
ad steel pipe, were now and not sufficlently developed,

2, In many cases fabricators had large capital investoents in sheet
1aad, Jead pipe and other lead products, with which the new products might conflice
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3. Homcgonous lead lirings and coverings ‘nre ganerally regarded as » B
Being only or higily spocialised, sovers uso, Thoreforo tHey raro custom=buil$ "™ 77
and pricod accerdinglye.

be Homogenoous leadalinod squisment was fabricated in mary instanoes
ty saall operators, whio did pot heve the facilitios and techmical knowlodge
esvential to depondable worie

Rover, ia spite of all dficultias and handicaps, tho use of homogans
eous loadalincd pipe, fittings and valves, wveesels and colls, incroased stoadily
80 that Yy 1945 the total azmal veluss Wes more than soveral million 4ollars,
Mary users of chemical oquiymont have leearndd that atainloss stosl, nickal allays,
clad motals, duriron, rubtber linings, and othor productsthey have turmed to, wre
not tho hoped for solution to their ~rotloms, Thoy are resady and t1lling to rom
consider lasad, when they roalize how groatly fts physical qualitios have booa
strongthened and {eproved through homogenoous bondings This trond 43 stoady and
parsistent, oven though tha load industry as a vholo has not yot put farth e
concarted, wiited offort to win back lost portions of its markat, and acquire
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For samo ycars thoro have boan roliablo procossos for load-lined stoel
plpo, fittings and valveg, But thero aro nov tio othur rolatiwely nex proccises
of groat significanco and valuoc, Tho first not only producos haomogonoous load
covored copper of steol pipo of high quality, for usc as hoating and ocaling
coils, but doos 1t at an cooncmical prics. Tho second producos homoganoous
lcad.linod vcssols and procoss equipmont o rcliable quality ct very roasonshle
cost, Through usc af all thcso proccsses complote oquifmont for a chocical
installation agy bo rovidod, using a dopcndabls honogonoous load lining oe
covaring,

The first cost of these products iz loss than stainloss stocl, ricml,
rdckel allays, duriron, coramics, ote. and =hilc it is truo thay cost morw
than Fublor linings, viich are only of valuo whoro tc=poraturcs are loss tham
180° 7,, thoy will cuteporform rubber linmings with aclpharie acid, often ton

to once

And 30 wo approach thy ord of ~ur discussion about load, and those are
tho conclurions I would loavo T—ith yous

First, thc markots which romain for shoct load, load pipo and castings
will continug to bo attackod Ry modiums other than load, Wt unloss nower pro=
ducts aro dovelopod it 18 hopod compotition has dono its worst.

Socond, these markots will bo balstorod by tho groving tntarost in the
lla-Packard typo loed chabor, a devclopmont vhich (s bocoaing popular among
producors of sulpluric scid,

Third, tho cmployment of shoct load, load pipo and load caetings for
most prusont applications ro=ains fundamcntally sound, and tho oconcaics bohind
their usc should vithstand the closost scrutiny.

Fourth, hotover, it must bo roalisod that homogenoous loadelinod oquip=
mnt {3 comanding cver-incroasing accoptanca, With properly oxploitod prow
008308 it may be oxpoctod to supplant shoot load and lsad pipo i many inctasces.

Fifth, 2 unitod, wollesupportod affort by the minors, sacltaors, rofiners
and fabricators of load if made, ¥ill nov rocapturo important load markots in
the chomical industry, and croato now markotse

Sixth, if wo uso all of our wapons, ™o tan ro-ostablish losd amd make it
“u%;“?' as the profarrod motal, for uso wWith sulphuris acid in all
cations.
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