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In pust yoars, vhen I Dave discussel Lesd resesrch, I have referred to lead
a8 & sodern aetal. Lead {5 respomsive to the latest techniques for allay develope ' !
st and competidtle with the novest products, Only receotly, lead campounds have i
been {dmtified a8 light sensitive msterials to develop nev photogrsphic systems.
All of these davelornants, plus the findings of TLZRD research, clexrly indicate
the foresight of those vho recamended and ocrganized sn {nternsticoal research
progTem for leed. While there is much yat to De dne the roed sheed is sply
sarked vith sigrposts pointing to potentially successful develoymepts with in-
portaut cammercial epplications.

Ope of the most interesting breekthroughs has deen in the field of perticulste
leed metallurgy. ¥ev alloy systems for leed dave been developed with {mproved
pysical and corrveion charscteristics. 7The results have Deen of such significence,
that st least five of cur macber or associsted cocpenies are sericusly considering
or have begim cammercial exploitation of the results srising, nct only from our
researcd), Wt fron inlepaniant research vhich they have conducted,

These lead allcys sppear proaising for batteries, smamiticn, &8 & machinabls
shielding material snd for cadls sheathing. The minimization of the self-corrosiom
characteristics of the lsad-lead oxide alloy system as Socpered to the loed apti-
mory system, offers d{stinct advantages. It vill grestly improve shelf 1ife and
therelly open up Devw markets for the ad scid storege bettery for portable tools as
wvell as for all types of electronic apd electrically-povered accessories. To im~
sure that these markets can Do exploited, wve are undertaking research oo the joine
{ng of particulate setallurgy products, s vell as on the corrveics behavior of
these allcoys in sulpburic acid media vhes exployed ss battery grid msterials. Our
fxndmental alloy development progrma is, of course, caotimdng to provide decke
mwwm,mmumdmun-mqmt—.

Criticisa bas been leveled at the cost aspects of these pev alloy systams.
Hovever, research conducted by related industrial organitations indicates that
the price of these alloys cen de Mrought within reesom with, of ccurse, & fur
greater potential commercially. Ve bave found time and again that this focusing
of Joint technical addlities can usually remove cost or other barriers.
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Thie particular develcyment also exphasizes the IIZRO research spproadl, '~
Every nev product, every nev alloy develcrment, must be considered as part of 8
systen. In other words, the systens engineering concept must Ye ayplied scroes
the board. With these nev alloys, not only must we knov hov t0 produce the allaye
apd to develop maxizmum properties, tut ve must understand their corrvsion charece
teristics, their strengths snd veakresses, and how to Join the materials Yy walde
1ing or adbesive bonding.

It 19 dalieved that this epproach to nev lesd alloy systess sbould produce
ixproved alloys for cable shesthing. With higher strength, thairner secticns cam
be produced vhich make lead more ccepetitive cost-vise as well as from the stade
point of total weight of the cable system. Scoe may criticise this drive toward
reducing the total ancunt of lead explayed in the sheathing system. We feel that
this concept will help us to retain cur share of the cadbls sheathing market, rether
than to lose 1t entirely to competitive materials, There are many nev cabls sheathe
ing systems which completely ignore the use of leed. Bowever, we foel that the
advantages derived from these new alloy systemns, should ensble us to retsin ot
least a share of the market cn & long ters besis. Additicnal research i{s indicating
bhov the variocus plastic materials exployed for cable shesthing csz be bonded to
lead with chaxical bonds ruther than sispla mechinical toods. Although sll the
acsvars have not deen cbtained, we bave bad sufficient success to indicste that
a goal is in sight,

Mhhmﬁs&d“tﬂémum.mm
leed as an accustical attemuator. Hoverver, a great deal of effort bas bean, sof
vill be, required in order to fully schieve the potential vhich lesd has in this
area. The probleass bave Deen truly momumental, There vas the probles of educsting
pecple, including the architect, on the reel pesd to provide acoustical privecy.
¥ost importamt, we bhad to convince the contractor that he must produce a quality
tutlding vhere ccrvers are not cut snd ecoustical privecy (s assured.

This educational process 1s not sccomplished easily or quickly. However, the
fact that success can be achieved is indicated by vhat has Deen done Yty cur associ-
ates ip Australis and in England. Progress has also Deen mads in the United States
apd Canada., With patience on ocur part, contractors, tuilders, sod stste, folderal
and city Building codes vill require improved scoustical performance {n tuildings
of all types--not cnly office bulldings--tut in dvellings as vell. The incressing
value of spece, end the ability to produce thin wall partitions to mexizise the use
of svailadle spece, will produce @ parallal demsnd for leed.

Present activities are concerned with the utilizaticn of lead in movadle ™wtlde
ing partitions. Panel zanufecturers bave advised us that they have varying requires
sents for acoustical performance in office deeigns. It is often &1fficult for tham
to take sxisting econczic pepel systems, and upgrade them to provide improved scouse
tical performmnce. Leed is virtually the only material vhich cen provide varistioa
in acoustical performance for & given panel system. Investigation of penel designe
indicates the competalility of lead apd the adility to explay 1t «fficlently sod
«ffectively in these designe.
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Aditicpal research has shown the effeciency of thin lead for over-the-ceiling
acoustical atterust{on. TLe reqiireuent bere 1s for lowecost lesed sheet for this
spplicstion. Lead 1s uniquely aldapted to this applicstion becsuse of {ts formaddility
el eass of cutting spd fitting for fleld installsticn. As contractors and archi=-
tects become wrare of the efficiency of lead in this respect, an important market
vill open.

Ve have long considered that in the reela of thin, lov-cost lead sheet, the
IM mechine, originally developed by Cominco and converted into s camercial sp-
paratus by Broken Hill Associsted Emelters, is uniquely adapted for the protuctiom
of this material. ILZRO research in this ares is pointing«p Liprovesents vhich
can be made in the casting technique for most efficient use of this apparstus.
Ooe of the most significent advances in the use of the IM machine is the addlity
to incorporate vire reinforcement in the lead sheet during the casting process.
EEAS bas designed and developed suxilisry equirment for the basic IM machine to
perzit full scals production of wire-reinforced lead sheet. This 1s a significant
develornent since it permits the utilirzation of free hanging lead sheet for many
applications, not only in the acocustical market, but also in the chemical market.
There bas beon excellent response to our making svallable drwings of the 36-inch
I machine nov installed in Fort Pirie, Australia. Marxy sets of these drsvings bhave
been sold throughout the vorld, spd undoubtedly many of these casting units are now
under constructicn or under considerstion by manageanant. .

Just emerging successfully from the ladorstory, is s process for high speed
electrodepositing of pore-free coatings of lead and lead-tin alloys. The resulting
saterial should bave applicaticn for containers for sutcmotive gas tanks as well
as in the architectursl field. The eccnomics of this systea are favorsdls, pare
ticulerly in view of the high speed vith vhich the alloy can be lxid down on the
ferrous substrate, as well as its coapatability vith existing electrolytic tine
coating lines.

Becsuse of the excellent corrosion resistance of leed coetings on steel, the
cantainer industry bas indicated that lead or temme costings vould de exployed for
pmfood contaivers. Various steps, soldering snd vellding tests, as well as painte
ing spplication tests, are under wvay to provide complets dsta on the performance
of this material.

It is nowvn that the treetment of cotton vith metallic compounds will produce
special preverties such a8 rot, flmsn or mildev msist.nce snd vater repellancy.
Lead chromate will extend the life of cotton fabrics exposed to mmrlight; lsed
Mydroxide imparts flame resistance to cotton. Our research is designed to find
nev reactions of leed compounds with celluloese vhich vill provide fmproved prope
erties for coctton. Other lead capr>uris are delig scrcued vldch Lrre the possi=
Blity of LVeiug insalubilized in or cm the cotton. Ona organsiead cumpound hos
been shown to give cotton reascosbly good vater repellency and rot resistance.

A nev process for depositing metalilc lead vithin the cotton fider Yy chem=
ical resction sethods bas been discovered. This significant discovery is being
set forth {n s patent spplicatiom.

- - - o ———— it

DY NPT

ke




O M. b

T L1A15875

e e S e e

e a . g ot pemmmn me wie o et e e e —— o vy et i e et <A i o g e o Mt e

o

Lead oo concrete will signi{ficantly incresse resistance to corrosive sttack,
Corrosive acida in sevage systems bave been known to quickly est sway the concrete
storage tanks. Our research is directed at the depositicn of lesd in comcrete
yores by means of & chexical reacticn. Success in this research project vill nesp
that thin £1lms of corrosion-resistant leal can be deposited cn copcrets with good
aiberence.

The cersxics industry bas used significent quantities of lead in the fom of
various chemical campounds. Leed ccopounds are knovn to lover the firing texpere~
ture of varicus types of ensmels, such as glszed glass bdottle decorsticn, glszed
ensmels on vitreous tiles and some porcelain enssels cm stesl sod alumimmnm. Goaller
quantities are conmmed by the specialty itans produced by the electronics ocmpan=
euts maoufacturers.

TIZRO contritutss to dnovledge 1in the cerssics industry by sponsoring grafuste
fellowships &t leading wniversities throughout the vorld. These ressarch dsta g
eventually to the ultimate consumer through srticles published in the vericus joure
nals.

Ooe of the groving areas of technology 1s in the field of orgsmpometallic ocom=
pounds. These are compounds in vhich petal atams are joined to orgsnic groups.
The most fazous of all organcmetallic campounds, produced ip the greatest quantity
throughout the work, s lead tetraettyl. Becmuse of the success of this lesd
orgsnometsllic compound, 88 wvell as the potential of the repidly groving chexical
industry over theyears, ve have expanded our research in the chemical field. Txis
is a market vith s treoendous grovth potemtial. It 1s & market vhich has prodoced
& trenendous pumber of nev products for industry snd for consuser use. Therefore,
we feel that we are Justified in increasing the scope of ocur «ffort in this im=
portent area.

The progrma has been corposed of tvo fundasental syntbetic progrems, cne in
the United States and cme in Hollact, vhere nev and different leed crgancsetallis
ccepounds have been synthesized. s the programs developed and advanced, spd with
the sveiladility of e mmber of new capounds, the next step vas to explore the
potential spplicaticm of these compounds. These ctud’es were initisted; compounds
vere made svullable to governement, scedexic and industrial latorstories. Because
of the exrcilent resperse, it ves dacided to initiste pilot producticn of some of
the most Li‘ereeting of these caogvsr o>ds. Rext ti-ovgh amomncements in the tecknie
cal journalis, throigh olvertismiomic and publicity, ve advisod that these compounds
would be made availadle to qualified laboretories, at ro charge, for evaluaticm of
potential spplicaticos for these materials.

Barly .t year, pllot produc’roa of significant ¢wancuils vas indtiated. Come
curreat with 134 pilot produstica uf these campoudds, it wor plaoned to gike avelle
avle data on tie chexical beharior of theie camparute, td well a8 on potertial
scplications basad oo high-spot screening vork done at viwricas chemical ladorstories
throughout the vorld. FPlans for this progrea were then suhzitted to the LIA and
to the LDA and to the Italian Lead Instituts to sssist us in planning dissexination
of information regarding the progrsm, snd in making announcenents and preparing
advertisements cn the availadility of these materials.
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Bubdsequent to the ammouncanauts, vhich have bean lssusd, over a Ixnired requests
have come through for thsse cazpounds. Countries incliuded: England, Bolland,
Isreel, Gersany, the United States, Australia, Mexico, Epain, Indis, Italy and
Francs. Thess compounds are under considerstion as antifouling pignents in marine ~
paints, to vulcanite rubber (nstural and syothetic), as pesticides, for stadilizing
polymers, as catalysts for the polyurethens foaming reactiom, for pharmacological
spplicstions, for enryme inhidition, for sstereo specific polymerizatium compounds
sod a8 trans-estezificsticn catalysts. Coampounds are being studied {z & lingo celle
ulose degradsticn resctics, ss starting msterials for syntbesizing other coopoumds,
as lutricsnt additives, &s moth-proofing sgents and as moth and rodent repsllents;
as ures condensaticn catalysts; as bectericides spd cstalysts for nucleophyllis
substitution. They are being studfed in cacmerical paintgystens, as Nmgicides snd
for treatment of bilbarzissis. Bilharzissis is & tropicsl disesss spreed by molluscs
vhich sppesr in the vaters of the Middle Bast, While this ssy seem & strsngs aod
rather unimportsnt spplicsticn, tbe potentisl is trenendous. It 2as Dewn estimated
that in certain countries such as Syris, the use of crgmcometallic campounds for
water trestment alooe vill require tdout 10 to 20,000 tons of this material per year.
These campounds are 8lso being looked at as sntiknock agents, for wood preservatioa
and for taxtile trestments. The material is being investigsted for its stercid
barmone activity, and it bas Deen showvn to have s significant action agsinst meomary
tumcrs. Another interesting spplicstion, 1s its potemtial sgainst inflmmstory
diseases, smuch as arthritis,

Moch of this research is being dcne by the crgmyizations vhich I have menticned
befors. The companies vhich are undertaking these spplication studies, Sncluds
major chemical corporstions throughout tbe world.

In sddition to these stulies, ve tre investigating the use of lead compoxnds
a8 lnoricent additives to {mprove ludricant performence. Several of the lead som~
pounds show excellent bebavior in this respect over a relatively vide rangs of temp=-
eratures as vell. The potential in this parket ares is significast. Results to
date have been most pramising and ve hope by the end of the year ve vill have 14~
tifted ixportant ludricsnt systevs esploying lesd as e principal sdditive agwnt.

Ve are conducting s progrsa Jointly supported by ILZRO snd the United States
Department of Agriculture. Ancther progrmm of izmportance is & cooperstive effort
betveen ILZRO snd the U. 5. Navy to investigate, co & large scals, the bebavior of
lesd compounds as sntifculing pigaects.

In sdditicn to the ressarch vhich is emumersted adove, many publicaticns and b
pepers have arisen from thess progrms. Ve bave seversl patents vith respect to 2
the syntbeeis of pev lead compounds. A further cootribdution of interest in leed
orgsnomatallic chemistry, has been the preparstion of s major litersture reviev
of research progress cn this suuject. This bhas recently bas published and will
soon be distributed to industrial orgsnitations, govermoent ladoretories as well
a8 to universities and colleges ia the United States, Canaldn, England, Burcpe snd
Australia. All of this research is mvakening intersst in leed a3 s importamt .
charical, and ve feel that there will be many important industrial developments -
arising from this progrea. .
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Ve wisd to scphasite that potential success {n this f1eld will derive axinly
Q from the vonderful support ve are getting from the trale associaticns vith vhoa we
are associated, Without their sasistance in disseminsting Snformation adout this
yrograa, response to the mvaliladility of toess lesd compounds wvould De small indeed.
The associations have bamn extremely helpful, for exsmple, in promoting techniecal
and ccemercial festures of cur research assizmilated in brochures co completsd pro=
Jects. In this cantext I vould like to mention our IIZRO Research Digest witd which
nost of you are familiar. This book, vhich sumarizes contractors' progress o our
netallurgical, chexical and electrochemical programs, bas proved very effective for
Xeeping cur member compsnies abreast of the develorments I have Just revieved for
yomu.

While & substantial smount of cur research iz devoted to sew product develope
sant and the exploration of new arees for lead spplicsticn, e have not paglected
our trediticnal markets. These inclnde the srchitectural and dilding market, the
electrical industry in utilizing lead for cable shesthing, developments for the
solder market, leed-coated steels snd the Dattery industry. Ve are consolidsting
ocur dsta an the corrosicn behsrior of bed in various medis. II2ZR0's contipuing
research in the pigment f114, as well o8 in cersmics, sbould develop a growing
interest in lead as an important camponent in these variocus systems. A substantial
sxount of fundamsental research {s being undertaken om the bealth apd safety aspects
of lead, its caxpounds snd 1ts Ly-products. All of this coadined resesrch should
contritute o the continuing strengtd of the market for lsad and its cagpoumnds.
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