oy

LIA16280

e b e g e s 5. e SaAE

'LEAD INDUSTRIES ASSOCIATION
430 LIDUNGTON AVENUE
NEW YORK 17, %, V.

NOT TOR PUBLICATTON
LFAD PRODUCTS RESZARCH®
Alsx, Stewart, Director of Rssearch
Naticoal Lesd Conpany

After an all daxy session covering the tusiness aspects of the leed
industry, any talk on ressarch should be praspt, short, and directly to the polnte
Moreowver, inasuch as we have more thaa SO0 years of grodng pains behind us
the matter of ressarch and develorrent £t this time shonld not sesm too Smpertast,
However, most of our parkets began to develop about S04 years ago or at aboud
tho time organized industrial research begane 7Ihe necessity of more research in
our industry 15 troaught about ky the properties of lsad and its compounds em
since our markets, Scth actual and poteniial are a tresendocs stimmlant 10 our
competitars, Dating deck to the time of the alchemists, inforuation of all

classes has been provided ca les? —— therefore, much was known about i3 propate -

ties, and these properties boing important, lead becames a stondard for comparisas
in the chamical and paint industry, A contimous study of izprovenent of our
old products and the developoent of new lead prodicts becomes ¢ “wust®,

NIW DEVELOPENTS

T had a preliminary survey ssde on new dewelomernts durins tha past
fow years particularly the last four years and I sa sure I have not done too
well, Sherefore, Lf 1 have pissed sase, or over quote ar under quote, it 1»
beczuse 1 found (it very dHificult to collect the information,

Wg-lnﬁn&gmta\bm@d“t’msz.m”&w
. has been an importzat contriution to lead metallurgy. This process devoloped
over the pact fow years fcr the removal of zino from lesd under vacwmm sight well
set a patlern for the ramcval of other irpurities from lead, It nay pave the wy
for the treatoent of lead with lydrous caustic soda aaploying 2«3 atacephares
of prossure with icproved efficiencies in operations For the ramoval of small
muotdm!rahd,mumuwd,ﬁmubammlmm

Cadlo Sheath - This i3 an isportant tuziness far the load {ndustry « ia

a T,00 tons of load was consumod in this field of tusinoes, whioch
13 open to considcredle carpetition by matorials other than lead,
resistance s very important to the 1ifo of cabls sheathing as the intarnal
pressure of ol or the gas filled cables provids a cantimuous Kydrostatic hesd
whioh the lead sheath must withetamd, Also the daily load power varies, causing

aPresented at the 22nd Annual Meeting Lead Industries Assoctistion,
;711 131k, 1950, Chicago, 1., at the Pmel Discussion of
Lead Consumorse
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a datly variance in t«mpersture, Manhole handling to withstand slow bending

45 another important factor and, last tut not least, tho weight of lesd, ALl

of thote factors maks load shoathing & prey for compstitions Bowever, thore
have toon & murbar of daveloprents and as axacples I have sclictod tho following,
First, the Anaoconda Wire and Cablo Campany have & development in thalr allay Fe)
indicsting what can bo had by a study of balancing minar constituents,

Plgure leshows the rosistance to fatigus stressce, The fatigns endure
ance 1imit is tho unit load that may be applied to a mctel 10,000,000 times
without failure, Acoording to the information supplied me, F-) was abls

to withstand & load of 1400 pei, while copper lsad withstood only 625 pei,

The Boop, stross test 18 thes load that csuses a tudo to increase ia
its dizmotere A shesth of F=) alloy wWithstood a load of 1000 pei and wxpanded
only 1% in ooe year, whils a coppar=laad shicath ruquired caly poi to uapand
15 in onc yoare This is showm in Figure 2.

Figure 3 damonstretes the relative life of AJalloy, This tost con=
sists of dcfloctine the tost specimen ons half inch ewory 70 secords or 123

tince par 24 hour daye According to those data, Fe3 Allay showod
14fc of 30,000 cycles (23+1/) dxys), while coppar load showed a relative
7990 eyclcs (6-3/L days)e This 38 a relative increaso in life of over YOO
for the P=) Allcy ovor the copper=losd alleys

#aleo Mctal « This 43 & Kational lesd Company dovelopment of am allay, Mghly
corrBlon resistant for anodes, coils and lininrgs in chrowiue plating installations
and rclated dnstallations whcro corrosion cuo to high oxidizing conditions is a
factare 12 most cloctroplating systoms the samo metal heing platod i3 used as

tha anods boexuse the rate of plating and the solution of tho anode arc tho same
rote, Roroyer, in the c2so of chromius plating, this 43 not ee, If you used

8 chromiz: anodc, its rate of solution s alout 10 ti=cs fastcr than 1t will plate,
Thorcforo the solution bocamcs saturatod with clyomium salts, throwing tho shale
solution out of balance, Purthcr, a chramium anudo 45 unablo to ro-oxidiso the
chronium chranate farmod at tho cathode to chramie acid, All this reans an
insclutle anodo has to be used and the chromitm salts supplicd bty addusg chromis
acid to the solution, Lead alloys havo boon used, such as €£ antimonizl lead and
7€ tinelcad allzys. Houvower, from a corrosion standpoint those alloys wro vory
srratic in servico, Tn ardor to obtain agy degree of servico cut of thasc alloys,
it 49 nooossary to form a coating of lead chromate which 1s rclativuly insoluble
in chramic acid solutions Inasmuch as the load chromato coating 1s act too
adhorent, it falls off, rcsulting ia rapid corrosion. To circuzvent this troubls,.
the rocoemundation has boon to connoct poriocdicslly tho tank lirdac and eoils

a8 an anodo in tho plating oparstion for 24 hours. Undor this condition a proe
toctive costing of load chromato is btullt upe

B
B

e of

With Kaloo motal nonw of these procautions arc nocelsary, Noreover,
the incroased corrosion resistance has beca geined at no axpunsa to the dosired

physical proportios,

#Tlustrations at end of pepety




LIAl6282

T e i e

Tonstle Streogth e/oselny -
¥aloo Motal (Rolled) 400 =
& Atimordal Toad (Ralled) oo uE
5% 1507 2%y
. cant .1 8 -
Baloo Motad Fedd 802 ” o
Rolled L st w0
Cost 1.9 8.3 &9
3 ot d 10 7.6 546
Rolled 78 5.6 bt

Carrosion Bosistance pf Wiloo Motal
Chromo Flating Selution

11 Dogs &t U0 « 250 g. Chromdc Acidy
2.5 ¢. Selfuric AcidfLiter

& Loss
Originally 0,057 Thiok
Kaloo Metal ' ¥
& Antimocdal Load e

Qutsido Laboratory Corrosion Toet

18 hrs, A8 s 1oty
o ot 0.0k ‘0,027
. am Disomtimod Afver
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1oad Alloy Contirgs on Steal Sheet - In the fatriostion of air caditioning
ducts whoro malstury, Vo oluzonts, and tomperature provido very highly ¢arroe
sivo oonditions, load allcy coated atorl has boon found to ba vory highly
rosistonts It W1l be intcresting to cosaider for a masoat all the conditions
to which thoso duots aro subjected,

First, moisturo, Sulfur as hydrogen sulfids amd 38 sulfur dioxide
and sulfur triaxids also carton dioxido a3 cartonstes, Load costinos with all
of thoss forming dnsoluble compounds and all of which actuslly protoota the
lead fran furthor carrosions

nt Developnants = Firet, I should liko to talk about white load, Although

a3 booa for many yoars, not too many know that a new chumical
composition of whito lead was discovared within tho last WS ., In 1870
Dr, Stronghols, University of Upsala, Swodcn, and in 1892 or during a lecture

in Chicago by Jo Jo Marsman, both of theso gontlamen indicatod tho possitility
of & moro bosis white load than the comventional 2PbCO3PO(0H)ge

It will be secn by reforting to the phase diagras in Figuro Ls that
shen the load cardonato content of the mixture of lithargo and load carbonste
reaches the point whero thors is 60,25 load carbonate you will ncto thore is
defimitoly a treak 4n tho pH value, Upon analysis of the sclid phaso, tho canpos
sition was found to be

LPDOOJ.Z?b(w)g.M

Contiming the introduction of carbon dicxido until tho ncxt tecak 4in pH as
noted, the lcad carbonate coatont was found to be 63,88 and tho analysis of
tho solid phasc at this point showod tho campositicn to conform to

270034 (O g

Contimuing the introduction of carbon dioxide boyond this point rosultod in
tho formation of normal load cardonato .

P00y

Rosults of this work providod the canclusion that there could do & mixtwro of
two basic ocompounds of whito lcad wdthin & range of 60,2 to 63.8% lood cartonstes
There is only ono other pigment in the chamical warld which enjoys the samo

position,

Losd Soap Formations = Pigurc S is a photomicrograph 1llustrating tho farmatioa
3 4 s:z? T W1l bo sccn that thoir noedlolike structure adds mochardoal

s03p8
strorgth to 8 paint f1la as & wiro mesh might contrilute mochanical strongth to
roenforced concretoe

Moreovor, tho bruvakdown chuaiocal roaction of the peint vshiclos are
arrostod Yy the prosmos of whito loxd 4in 8 paint, for oxample, such roakdowm
acids as hydrochlorie scid, acotic acid, propionio acdd, aldohydcs and othae
troakdown products are nmtralised, If thoso acids woro purmittod to resain
or to inaroase without forming compounds wdth leed, the £ila would troak dom

promaturelys
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' 2ine Soap Formation - See Figuro 6,8 Both photaxicrographs were takon st the
; O s mgridlcaticns Noto the shortnoss ef tho gine soap erystals camparod to

the load soap orystals, Zino oxida also forms compounds with the broakdowm
scids of the paint vohiclos and docs this sclootively wdthout iy preference
for load, Thercforo, tho proper balanco botwoun zing axide and white ioad
to provido optimus rosults in a paind £ilm i3 & noocssity,

Figuro 7@ doscribos tho tonsila strongth characteristics of thros
stradght pigmentod filzs, It will bo notod that tho straight white load f1lm
cnjoys tho groatort strungth over 1t4 1ifo of axposurc,

1 Heuro 8« 11lustratos tho soap farmation of basie silicate white

lead LSX, This is a basie now dovalopecnt and has all the good propartios of
whito load, Howower, tho structurc of this pignend was denignod Ly rescardch
to concontrato tho astive part of tho pigacnt on the surface of tho prticles

The heavy dark dorder shown on the orystal edges of Figure Se
comprises basio silicate white lead, which is ocnoentrated st the surfase of

the crystals

Figure 10w 18 & drawing to set farth that the active material 4n
basic Stlicate white lead is at the surface and that the oore is substantially
d{nert 2ilicas This development provides a pignent for the paint mamfacturer,
which is econczically isportant, The product is lightsr than white lead snd
yot due to the concantration of the active basio white lesd ca the surfaoce of
the crystal the paint manufacturer can use this compound with squally as good

result,
° Flasties and the Lead Indu = Vinyl chlorids polymers and co-polymerse
It Mg LT e e oot Tlpnertasd 1ote & Tosin i 1838 in frawce, the
. develomont did not take hold in this country until about 1933190, The
1 delxy was dus largely to the lack of knowledge as to how to prevest the viggl
chloride from treaking down under best and lights

The Fational Lead started woricing with two companies on an
experizental basis beginning in 1541 and after lsarrding the necessary cheaistry
involved in naidng plastics, we developed a mmber of organis lsad campounds,
all of which wuld stabilise vinyl chloride polymers to & mare or lscs degree,

The chomistry here 13 much the sane as I explained regarding white
lead ard {ts function in stabdilising & paint film, In this case the lead
reacts with the breakdown acids, mainly hydrochloric acid, Figure lle shows
m&ﬁ-ﬂdthdmwwmwwﬂutuWMN

8l

12% shows the smme material exposed to Florida sunlight Lo
one year with and wdthout a lead containing stabiliser,

Figure 13+ shows the mnumber of applicstions to which the vinyl
plastios are now being put, such as floor ooverings, handbegs, uphalstaring
cloth, and wearing apparel,
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@ Figure Moa $1lustrates s mmber of cameroial or industrial items
which are lead stabiliters for vinyl plastiocs,

Soe of the items shown in Fizure 15¢ aret gardan hoss, water pipe,
beer hose, coaxial cable, light and hoavy gmuge tubing.

Pigure 15 shows scme of the rigid snd semiarigid matarials boing aade
with viryl plastios, such a8 phonogreph records,; of which I so advised 400,000,000
are produced esch year and the market is still growing.

Figure 17+ describes a tost boat LT 532, It sets farth the use of
viryl vehicls paintse The bost was painted sbout )§ years ago = Auguet 156,
and {nspected February 15, 1950,

Three ocats = #1 ip & warh coet of pigasated
phoephoris acid
2 i3 a vinyl copolyner pigmented with red
lead two ooats
Last ocat is & viryl copolymer pignanted
with ouprous oxidee

e wurual thing about this jJob i3, the corrovsicn axd fouling
after 3} ysars has been suldtmtially ndl,

' The ratings after X years are abaut 80-50% of the nal coating,
Kormally under the conditions of test the rating would be about of the
original paint,

Specifications foar vinyl copolymer vekiclss containing red lead are
now being propared {n cooperation with the Navy, Coast Guard, and U.S, Karitime
Conmissions

Ia closing T should like to say & word abaut rcsearch, I should like
to remind you that rescarch 1s not "directed® = it is where you find it, like
gold, or let us say load, and whon you find it, "the idca®, the important
step 13 to culture 1t,and dovelop {t until you have scoething useful to sarve
the publis,
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