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T should like you to consider with me the use of leed in the chemicdl
tadustry, and by industry in general, %0 determine the position lead now oocupies
o wall as its future possidilitiss.

We will confine our thoughts laregly to the use of lead with acidwhich
are e Dacxpons 07 the chamical industry: sulphuric ssid, and acids
sulpimric, But first it may be interesting to trace the earliest refarences %o
salpuric acid, and to the use of lead in its production and handliinge

We £ind that in the first centuwry of the Christian Era Pliny, the Romam,
sentioned sulphurous esids as being enplared to bleach woal, 7The first man t@
dsvelop sulphuric acid, a3 we know it today, may have Leen Geber, the Arabiam
scientist, who lived 1200 years agoe About this there is s ¢ifference of
opinicn tut there is 1ittle doubt that in the 1Sth century the writings of the
Ger=an scientist, Brssilus Valmmtimms, clearly referred to sulphuric acid, and
he {8 rightly regarded as a pioneer in its developoent,

Apparently the esrlisst mamufacture of sulpharic acid on s commereisl
scale goes back more than 200 yearse In 1746, the Exglish ecientist, Dre Jolm
Roetuack, nade experiments which resulted in producing good, usable acid, Hs
work caried on with fragile glass bells, jars and Jugs, tut efforts to trene=
late s experinents on & compmercial scale were handicanped by the 1¢{~itaticns
of glass equirment, ar of steel and copper equipment, which had a very short
life, Fortunately Or. Rosbuck solved these difficulties, He constructed snd
lined groduction spparatus with lead, in the form of lead sheets, lead pipe
and castings. He also persuaded English mamfacturers of sulphuric acid to
install leadulined condensing chasbers,

The deaard for sulphxic acid mas increasing tremendously st that time.
In the taxtile incustry it proved far - uperior to sour milk {n dleacking, and
Ry new industries thoughout Europe relisd on 4t == to pickls iron, steel mnd
other motals, to reduce wood pulp for the marufacture of paper, and to produce
chemical fertilisers, Other industries in which it was indispensable made coal
tar, dyestuffs and petroleun products, sulphates ef iron and copper, alum and
shoe blackings All these handled, mixed, tramsported and stored sulphuric acide

By old records show the incressing use of lesd in the chemical
in England and Eurcpe., Katurally the equimment was szmall, lead clasbers for
producing sulpiuric acid were from six feot to ten feet square, but with passing
yeoars their sise multiplied, Those at the Sponce Alum Works at Newton Heash
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" were TS feet lomg, 4O feet wide and LO feet Mgh, ~Jointing mrocedures imvalved
the use of lead rivetod, wmelded, lock type seans, Sheet lead, lsad pipe and

leaa castings gave axccllent service because the operation of chexical oquipment

4id not then involve drastic tenperatures or teampersture greles, high pressure,

vacum, vitration or shock, nor wss hoat transfer a factare

In due time the jointing proocedurs was improvod, Cheaical plants come
menced to use soldared Joints, Thsse, however, offered only a partial salutions
The tin in the poldar was quicily attecked by sulphuric acide

On this side of the Atlantic the chemical industry comsenced about 1635,
Ry that time John Wintiwrop, Jr, son of the Cclonial Jovernor of Massaclusetts,
had equipped s laboratory ¢(n Bestcn. In 1650 ho plannod the first cha=ical stook
vongaty & U.S, awitich we bewe ary record,’ In 1793 JolmBasrison of Phdladalpiia
butlt the first load chasber acid plant, with a yearly capatity of 300 carbays
of sulpturic scid, Fourteen yoars lator he built a larger lsad chamber acid
plant 50 feet long, 18 feet wido, and 18 feet high, with an anmal produstion
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choadcal works at Cincinnati, whare ho samafactured Eph.u'ie acid, and in 1669 ~

sxpanded opsrations by building a new plant at Cleveland,

During all these yoars it was still the practice o sclder lesad, mnd
the maintenance problems of those w'o producod or used sulpluric acid wre
contimous snd costly. Soon after tho Civil War Rugene (rasselld learnod of
a now art dovoloped in France, called lead burnings This made 4t posaible %
wold sheots of lead, lengths of lead pipo or lsad castings, bty usins a turning
bar or wolding rod with the same cocposition as the lead products thomsalvese
Exarcising commendzhle forosight and {nitiative, Orascelll brought to America
a Mghly skillsd Freach lead burncr named Valiant, With soldaring replsaced Ny
lsad txrning, such markod {mprovements resulted shat Grasselldils
matarially incroased, It took ysars for othar chemical mamfacturers to apply
s now devalopment, btut eventually all comstruction involving lead was done
ty lsad burning,

Memsiile, fabricators of sheot load and lead pipe kept pace tith the
©o.ing donind for thoir mroducts, Thoy lmproved thelr metdods and oquipment
to produco load shoots in larger sisos, lead pipo in greator diamoters, and
lead in all forms in more uniform Uncknesses.

As chomical equipment grow larger construction problome incressed, bud
chomical enginsars dovised ways to strap of suppory shoot lo:d and lood pipe
80 that its physical limdtations wuro not evertaxods And 30, for memy years,
the chomical industry as an cutstanding marioet for lsad, Not only did leod
do the job wwll, no satisfactory compoting procduct was availabloe

Following tho first World War this happy stato of affairs changed,
My procosscs in tho chumical industry bocama incroasingly complox. These ime
volved high tcoporatures and rapid temperature changosy vacuum, agitation, vie
bration, high pressuro and orosion. Shoot load, lead pipe and lood
no matter howv constructod and supported, did not havo the physic:l qualities
necsssery £ 20ct WNSSs conditionse For 4 tiad all Uiomo ab intorest ald the
best thoy could to continuo to use losd, Tho dovoloped allays, suth as hard
or antizonial lead, and lator tellurius lead, but those !{aprovoments ‘nre pot
2 full solytione

Thea a variety of products ture offarod to tho chomical industry Wy
othors, to moct tho now conditions, At first many of those products were of
1lixd ted soopos Thoy often had tho physical qualitise to moot oporating oone
ditions, but rarcly oquallod lead in resisting corrosions The organisations
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Resenking them included tha U. 3. Steel Co., and its subsidlariss, Intarnational-..
Kickel Co., Goodyear, Goodrick and U, S. Rudbber Co., Lukens Steel Co., Durirem .

Co., The PfaucCer Coep Mxurice Ae. Knight, The U, S. Stoneware Co, and the Hurtisone
Walker Rafrectorios, They were azgressive, techrdcally adle, and woll financed.

Ty faced thoir prodiems and epportunities {n a methodical, intelligert, detarw

zined way. As a result lead was supplanted {n aary instances, by duriron, oorem=

{cs, stairless steels, Yy nickel, nickel alleoys, clad metals, and rubder

linirgs, briek linings sgnd glass lined equirment,

Then the use of lesd recsived anothar heavy blow, For with the sdvent
of the contact eysteam sulphuric acid could be prociiced st 8 concentration oot |
corrosive to crdinary steel, It &id not require lead, As more and more acid
was made Ly the contact systam, thers was a decToass in construction of the old
load type chamber which had eaployed thousands of %tons of abeet load and pipe.
Moasrhile chaxical engineers had becone increasingly dissatisfied with the perw
formance of lecad, When used bayond its piysical 1lixits, the result was prenss
ture failures, losees in production snd heavy maintenznce costs. The lead
brners, Who had been hirhly oreanisad, ware A4 ffimilt to deal with, and where ..
lead users tried to ummirmhdburm, they had to contend with
poor woriasnship for long pariods of time,

It was clearly apparent that the kigh corrosion value of load under the
opersting conditions describod was not sufficicat to izsurc its use, but that
the plysical properties of a given medium are of equal importance, That fact
eplaing the succoss of the compotitors of lcad, Addod reasons wore the lack
of oareful techmical informition on the performance of lead, Ingineering :mnd
deaign "iow how® in publicized form was also lackinge Those engaged in lead
burning &nd lead construction could not contribute much to romody conditionse
At that time thay devcted thelr efforts primarily w collecting groups of lead
burners, to go cut in the field and put up 4 lsad job, Tithout tochnical organe
ization thomsolves, and lacking in persomnel, their efforts wore inadoquate and
inaffective,

If the battle had been fought with the participation of poworful factors
in the lead industry «= 31f the minors, amalters, rofinars and large fabricators
had becn made Mully awire by thoso engacod in lead constiruction taat many decle
sions wero being aade to use othor roducts to supplant load = tho fight would
have boon won, For during tho unfolding of those dovelopments thoe solution for
Joad was closo at hand, thoush #till te % dovelopods

fociniques haa boen discoverod for bonding foad homogemecusly to steel.
The combined product had the high corresion value of load and the great physieal
strength of steel - the latter being the important factor {n operating conditions
where lead by {tself was not suitubla, It was found that homogenecous load-lined
steel will withatand high vacuua, vihration and ropeated shock, It has high hest
transfer value; it operates at temporatures close to the melting point of lesd,
and 1% stands rgpid changes in texperature, bocause the lead expmds and contracts
with the base metal to wiich it is bonded, This procedurs was applied in liming
tanks and vessels, as well as pipe, fittings and valves. It was davcloped to
cover steel pipo, copper tubing and othor motals with lead,

Ty ware thase products not used promptly and widaly, to retudn the place
of leoad {n the chemical industry? There were at least four reasons:

1. The processss, particularly for tining vessals and covering ocopper
and steel pipe, were now and not sufficisntly developed,

2, In many cases fsbricators had large capital investoents in sheet
1sad, 1lead pipe and othar lead products, with which the new products might conflice
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). Homogonous lead lirings and coverings ‘ere ganerally regarded as )
Baing only Sdr highly spocialised, sovere uso, Thorefore they raro custom=buid$ "~ 7
and pricod accoerdingly.

be Homogenoous leadalinod equigment was fabricated in sary instances
ty s=all oporators, vho did pot hsve the facilitios and techmical knoulodge
esdential to depondable worie

Hrover, ia spito of all dficultios and handicaps, tho use of homogone
ecus loadalincd plpe, fittings and valvos, vsesels and colls, incroased stoadily
20 that by 1945 the total ammial valuso was mere than soveral million 4allars,
Mary uscrs of chemical ogquiymont have learnad that atainloss stosl, nickal alloys,
clad motals, duriron, rubbor linings, and other procuctsthey have turmed to, Wre
not tho hopod for sclution to their nrobloms, Thay are ready and tilling to fom
consider lead, when they roalize how groatly its plysical qualitios havo Soca
strongthoned and improved tirough homogenoous bondinge Thds trond 43 stoady snd
parsistent, oven though tha lead industry as a wholo has not yot put farth e
concartod, wrdted offort to vin back lost portions of its markat, and aoquire
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For samo ycars thors have boon roliablo procossos for loadalined stoel
pipe, fittings and valveg, DBut thero are nov tio othur rolatively nex proccises
of groat significance and valuoe. The first not only producos hamogonoous load
covored copper ar stocl pipo of high quality, for usc as hoating and ocaling
coils, but doos it at an cooncmical price. Tho second producos homoganoous
lcad.lined vessols and procoss equipeont ol rcliablo quality ct viry roasonshle
coste Through usc of all those proccases comploto oquipmont for a chocdcal
installation may bo ~rovidod, using a dopcndahls honogonoous load lining oe
covaring.

The first cost of theso products 1z loss than stainloss stoal, mickml,
rickel allays, duriron, coramics, ote, and Shilc 4t s truo thay cost mote
than rublor linings, vidch are only of valuo whoro tcsporaturcs are loss tham
180° 7,, thay will out-porform rubder limings with sclphuric acid, often ton

L0 cnce

And 30 wo approach tho ord of ~ur discussion about load, and those are
tho conclusions I would leavo —ith yous

First, thc markots whch romaln for shoct load, load pipo and castings
will continuc to bo attackod by modiums other than load, tut unloss nowor proe
ducts aro dovelopod it 18 hopod compotition has dono its worst.

Socond, these markots wll bo bolstercd by thoe groving intarost in the
1ls-Packard typo loed chmbar, a devclopmont vhich is bocoaing popular among
producors of sulphuric scid, '

Third, tho caployment of shoct load, load pipo and loed cestings for
most prosent applications ro=ains fundamcntally sound, and tho oconcaics bodind
their uso should vithatand the closcat scrutiny.

Fourth, hMovor, it must bo roalisod that homogonoous loadelinod
mnt is comanding over-incroasing acooptanco, With properly exploitod proe
008308 1t nxy be oxpoctod to supplant shoct lced and lead pipo ia mmy inetssces.

Fifth, 2 united, wollesupported affert by the minors, smcltors, rofiners
ad fabricators of load if mado, will nov' rocapturo important load markots in
the chomical industry, and croato now markotse

Sixth, if w uso all of our woapons, o can ro=ostablish losd amd make 41t

outstandin ain, as the profarrod motal, for use with sulphuric acid
miticatisnss ot e
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