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Lead, Its Alloys and Compounds

by Edward J. Mullarkey, Lead Industries Association, New York, N. Y,

» Hexible partitions made from nylon-coated lead “fibers” have
good acoustical properties

» Polyethylone-lead sondwiches combine the best advantages of
each material for efficient nuclear shielding

Ix AN era which places great emphasis
on high strength and low weight in it
technology, there is  understandably
some difficulty in promating lead a1 a
material of construction.  However, the
current upheaval in materials science,
which places emphasis on manipulative
microquantities, tends o corvect this
situation by limiting the parameuic
importance of tensile and creep strength.
Furthermore, the practiced handling of
such minute quantities as electrons will,
in the future, dominate the applications
picture. Current trends in rescarch and
devcopment reflect this view more and
more.

Metallurgy

There is a pattern which suegests
that significant alloy developments are
in the offing:

o Favorable sites exist ac  grain
boundaries for solutes of both negative
and positive size deviations (784).

o Consequent improvements could be
made i creep behavior by addition of
spectral assocuncass (1.4, 174).

e A proof of principle for lead has
shown it 0 Le a high t'mperature ma-
terial subject W the same limitations at
foum temperature a3 those impused on
copper abuve 405° C. und titanium
above 773°

Others have since otablished  that
various solute additions, singly and in
combination, caused improverments ac-
cording to cxpectation, with soms not
casily attributable o adsrpuion alone
tlead Industrics Assniation expanded
rescarch).
partcularly impocant.

Several questions have bren poscd,
however, regarding the need for core
robocating the above results with creep
tests because their enginecring impoes
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The etfecs of nickel are -

CHEMITRY

unce militates againt acceptane on
the basis of tcnuile dawa alone.  Another
question involves the efficacy of interral
fricion techniques used 10 validawe
Winter and Weing's thesis for establuh-
ing with greater surety cffects of various
solutes, as what constitutes improvemnent
in ont parameter may not in another,
Finally, thece is tee relative permanence
of sclectively adsocbed, assumed bene-
6ial solutes. Would migration proceed
away from the grain boundary at wo
prohibitive a rate, as suggested by Intrata
(114)?

Data from rosrarch in an area far
aficld of alloying offered a plausible
answer to questions regarding the ana-
chronistic behavior of aickel. The un-
wually good strengihening rates obe
wuined with nicke! in wluie adsorption
studics might be better explained on the
basis ' properti in the liquid sute.
This is an inirresting aside to the cqually
interesting fact that densities of nickels
lead solutivns increased  with  nicked
content,  This was determined in an
invesugation of facurs which conuwol
mass transfer in heat exchangers of
nuclear reactors employing liquid inctals
as wansfer media (75.4).

The dispasity in density s explained
oa the husis of carryuver W the slid
form of strwctural characteristics pe-
culiar 0 the liquid —ie., frerzing-in
of interstitials which, apart from causing
anomolous densitics, causes dilation of
intcratitial sites and telated sirew fickd
impetircs o drcded imporance o
matrix strengthening.  Becaur e struce
ture of a liquid not far frm iy ficcring
point s not two ditferent from that of
the saolid (44), beneficial cffecs of
vacivus solute additions might be beter
atuibuted wholly or in part W matrix
suengthening, as indicated, considering
as a particular case the duplicity of
nickel wver identical compositioda.

L 1
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What raay be susstantive evidase of
a caryover Tom a coadition in the
liquid statc o the solid state is fourd in
experiment with lead mclied and solid-
ified in hydrogen and in air. Room
temperature  aging  was  encountered
which could not be ascribed 1o oxyges
or other impuritics. Hooker (704)
sugrests chat clustering and  eventual
condetastion of quenched-in vacancies
were responsibie.
Another important dodosmure o that
metals and alloys with oew suructures
have been created by a technique called
splat conling, respresenting a rate of
2 X 10*" F. per sccond (734). Cal-
ifornia Insutute of Technology rescarche
ers shot droplet of hot inetal against the
ccpper nm of 3 rapidly spinning whed
cooled to liquid nitrogen temperatures.
The dropicts flatened inw pieces of
foi! 0.5 squarc inch in arca. Several
ncw alloys were created, most of which
were of peime interest from the semi-
conductor standpoint.  Gold-silicon, for
example, exhibited a novel and com-
Plex structure 24 heurs aller cooling.

Limited in it application brcause of
the small sizes involved, such a tech-
nique might nevertheless provide a
flake Jead suitable for compacton or
colling if there was incrit in the resulting
¢t  anical propertics.  Such & tech-
nique might alo be of advantage in the
syathesis of mixed metal oxide materials
incorporating lead.  There i much in-
erest in the area already.

Other work ia this ficld » described
inTable§, &*

Stcol Making

“Leading™ and “gruing”™ are sidom
thought of in terms of the same additive
in steel making. [t ia scldom that a
dovelopment of significance in  the
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nuclear field, far removed from steel
nking, can be applied 10 improving
machinability and to retaval of deies
terious hydrogen, oxyvgen, suifur, and
certain other impuriticy in ingot produc.
tion.  When stcel makers put fead and
lithium together in this sense, they were
in etfect performing two tasks as one with
CUNUICNIUTALE COst 3avings.

Lithiumn Corp. of America is cur-
rendy  conductling much of the perti-
nent rewearch with the additional view
of promuting markews for lithium (28).
Lithiuin it a remarkable element, and
is effects on lead are cven mwre re-
markable. The shiclding alloy, con-
wining  0.69¢ (weight) lithiuin, has
a much higher tensile strength than pure
Iead and tikes advantage of the ncutron
atsorption  peapertics of the  isolope
lithium< ia combined neus
tron-garuna  shield applications. A
gr-at deal is awributed e very litde
lithium on a weight basis, but, aom-
wticaily, there I8 approximatwcly oune
fuhium atn for every five lead atoms;
na this basis fects are mawe casily un-
densioud.

Also, the generally accepsed  belief
that icad is virtumlly insoluble in fiquid
iron has been shatiered completely by
tucd and Parlee (3B) and oders. It
has been confinmed that lead has ap-
peeciable sleiality ia iron and that the
tue solubdity lies 1n the  following

range:
K, We G T tC
0.22-42¢ 1550
027033 1600
Cié 060 16050
037--0.03 1700

Further inquiry is being made into the
mechanism of Jead cetention in greater
quantiies.  The upper limit of lead con-
tent has A been approsched  yet
accoeding w {ntand Steel (1), and
such increases are expecied W result
in sull betwer frecqnachining characters
stics (48).

Powders

|n@lnlm0h of Construction Review

for example (X)), In this case, prop-
crtics are said to be in agreement with
thuse predicted by theory, but the
stuength did not ceh the stirength of
hard phase  particles becawse  wdeadly
perfect specinens could pot be made
Contrast with this the fact that e
chanical properties of steel liter (lead-
tin) compenites increcsed alimunt lincarly
with increasing steel fiber content bt
were relatively unaffested by the tin
content of the lead (X0 and the situa-
tion is thoroughly confusing.  To think
of beiterent in terms of one constituent
denies that there s a third material oc
new class of materials combining, it
hoped, that which is beneficial in each,

Practical interest has Geen evined.
fur example, in copper-lead bimetallic
strips bonded w0 steel. The material is
produced by sintering  uncompa sed
puwder 10 the steel, campacting by
rolling. and cosinering (FC).  Anoter
dant consists of cnmpacting  puwders
coated with anuther material.  Superior
products are clained for this techaique.
a3 compared with techniques ko stand-
ard powder mixtures. Results are given
for electiical brushos conaisting of Cu-Ph
crated graphite (1), Thae is alo
wine credence given W the reverse -
ie. cuating lead pamoae con other
materials, such as an alloy, another
nxctal, or oxde.  In the caw of oxides,
fragmentation occurs wakh rosults in
a fune, incrt digersa! whase influence on
proprities uuay  be likened to inter-
ference hardening combined with an
inhibitory effect on grain growth and
boundas v axnement.

1rad  powders were ucated by
Ruthomshi (5C). who celated elustic
peoperties 10 dimensional changes in
computs.  DMinensional changes  are
increased by a deieas in particle sise
and an increase in hardoess.  Ltiects
ol different compacting presutes can
equalized by compacting additvons such
a1 solutions of camphor and alcabol.

Table L Metollrgy

Bearings

NASA'S lewis Resrarelh Center has
developed & PHO-bused div hlin lulwi-
cant which provides high temyerature
(19007 F ), high load, and hich sperd
L2400 to 10,000 fect v wminate dlide
velocities) peiforinance. A tygucat com-
prmition contains about 8¢ M)y, SOC
FeyOd, and the remainder P, This
and uther furtulstions have been ap-
plied to Type 440C and M4 stainkess
steels -and Inconed N as 2 dev powder
o water slurry and fued st 16%0°
w 180° F. (D)

Amather beating  that requires no
external lubricatum has been developed
by a British finm, Glour Meul (o, lo-
wnded for newe commercial uses, such
as autormubiles, machines. and aircraft.
the beating muterial, calted DU, gives
oustanding pevformance wwer a range
of operating cunditions- T haury
of contineus scraie at 10 cpm.
and beuer at premures in cxwess of OO0
pi. and temperatares of =490° w
S F. Gabuk, I, i the exchinive
cutlet in the United State 1 male-
up. DU contists of 2 sunture of fead
pomder, of ¢ e weht, and Tellon
infiltrating a sintered  lwonze  matrin
backed with tin-plated steel  The Ivonze
nrtworh and steel backing peovides both
strength and a heat path which periniyg
waler aperation.  Lrad-Teflon impasts
tow friction and nunadlerence ualities

Shislding

Sone addiuonal light was Jied by
Kar-ut and Wedhingyn oo the o
undersundiag of the vy o8 bound.
arics briween auterials and of proeira-
oy in enubtiple lavers K Polse
cthvlene, on 4 mass huge atienuated
ganune ravs with encteer 2 059
men better thin lead, and lead ate
tenuates photons with cocrgies S 0.55
e beiter than jdscthilene. Thew
facts, plws kemiedyr of the Cennpon
and phetordattic crass soctens of both
materials (3K}, sugeested that & com-
binatim of pulvettyicor followed by
fead would make 2 neae  efficiens
shicld han an cquivalent sirlace density
of each.

When bining vistually inselubl Subject el Measacements of shickding effcicncy
mictals with lead via the powder or Efect of salutes o profoned 24) in broad beam geometry indiate that
tiber technique it bs at times difficult orieatation e a sutface demity greater thua 7
W detcrmine what is 1esponsibde for Eflect of solutes om graln greweh  (SA. 4 4) grams pos g an. of polvethvicne dw

. N b . Temperature depesdence o0 541 : N
the resulting propertics.  “Theie s ine ras migration atwcnuation brame e than that of
for mation which indicates that dispersal Pousdary mugration during 74y tead  tor s suclace denaity of 3w 17
ol wwtal powder in lead imprones it creep snd grala growth grans perosq. o of peliethybene fale
tensde properties. This is accanplished c':.""'.:"' weltasied @A foned by any anxunt of fead, the come
by stirring in pmfdfu of baw sedubibny, “.::‘ “'“"‘,‘h_‘“. urer bisation géave bru_rr attrnuations than
such as cupper, nichel, and cobalt (60). factors os treep in surinte the e mass cuis abents of ~iher ma.

O the other hand, thete is the allu. active medis tetial. A pustkular comlnnatun, son: e
fiun w suength obtainable by inbluat- f:‘:z:::’::“j.‘.':‘|:.':‘m‘” (’("’:: taining $. K grans Jreosgom of groly-
ing sphericas, chaely packed, hard. Grain bonsdury estrueien and @it cthylene fllmed ty 778 grane per
phase  pmders  with sl nucix delermation during faugue . om. of tead, was repanted W juen ide
matcrial  catboayl iron with  solder, a shicld containing 1,496 s p of prdye

‘y
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cthylene and 1975 milp. of lead. The
duse build-up we for this repeated
layer combination was 3 20, which com-
pares with V.48 fur the wime thickness
of mutcrial in combination with ali the
palycthylene wilowed by lead.  Thu
information i impoiang, particulary
as lead is used in intisnate combination
with a aunber of vrganic nuterials for
shiclding jurposes, either in layers or
in mixtures with icad powder or pellets
(1K, JE, 4F, ¢E, 8FE). The meiit in
such combinations has been discussed
in context with the phyvics and malcrials
engincering of portable reactor aypes
(7E).

Optics

It 15 practical W consider protracied
puwer nceds e the next few decades
a8 deperding in large part upon ex-
ploitation of the wlar region.  Indeed,
for purcly engincering reasns, sources
«f encrgy uther than the sun ate ather
W expentive, nonrencwabide, o both
Lead compounds, basic cathonate of
white Jead in particular, are suitable
ke thie aploiation of toth heat and
light und thereby W invddvewent in a
futuristic power outlook.  Busic car-
boaate of white lead 1 virtually black
thioughaut the heat spectruin and neasly
opaque in the ultraviolet, the latter a
scemingly  incuogruous but much de.
siced property.

Rovently, the National Aercnautcs
and Space Administration {NASA) be-
camc awaic of basic carbungte ol wiate
lrad as enabling mainwenamce of -
peratures wicratde L both man and
tnstruinent in space (). A paylod,
heated by solar radiation on the one hand
and coled by radiation va the udier,
must be protected frum widely varying
wrinperatute  ditferentals Curstant
tempetatures are presentdy  mantaned
by painting. polohing, and shutteriong
in the ultimate, 2 means is sought bawed
wlely oa surfae enuttance and re-
Hection charkimristes (7F). Selaune
xattering uay be feasible, in addition,
by contrulling te susface texwre of
Lrystals utherwise operaung va abmop
uoa  ur  inwerference  plenotiena o
both,  With thin, platehibe crysals, it
is puumble W exploit aentation, e,
width, ard surlace texture,

Commorcial  significance lies e
nediately in the areas of aetonanucs.
astensuIns, mddr eneryy utilizaton, sw
conditwning, and  bader-tvpe funue
design anwng othern.  §t 18 #ignificant
that the ataumphere is ttanpaent W
radiation with wave kengths in the range
frum 8 1 microns, which is enough
1w cawse sprvulation as W the mis
of basic cathionate of white lead, whoer
absorjrivity peaks at 7.4 mikrons, as
the petfect sldar colleruw.  Sone ade
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justment nay  be posable, bereby
achieving me approxunation of the
sclective black for solar heating

Multiple coating systeins can be used
w achieve very low abrorptivity cos-
Wity ratim, A st coat anight be a
basic carhonate of white lead apylied
at relatively high Alin thickness. The
wp coat might consist of a rutile TiO,
piinented, water white vehicle at 2575
poly (vinyl chloride) with optimuin pig-
ment partikle size dotibution.  The
white first coat is necesary to reflect
that purtion of the light tranunitted
through the rutile juint.  The cuating
will stll passeas a high absorption in
the uvavioiet. Therrfore, apyication
of a very thin thud cvat of white Jead
jmint <hould opimize the reflection of
altraviolet while remuining transparent
10 longer wave fengths.

A txtension of thic idea 10 incorpuca-
tion of intetfrence phenonena in plate-
ke ervstal formulations might  allow
cemplese contnd over sprotral adont-

tunxe and tepvtion ad prrhaps aimel-,

wezation  of yellawing.  Uliravioket
raduton causcs 4 devrease in the re.
flected blue light and, for nxmt paint
sehicls o binders, 2 sigiaficant in-
crease in wlar abmorptivity results (5F).
1tis comkeivalde that a Murann kwinata-
tua themically identical W hasic car-
tonate of white lead can be made w
retlect biue selectinely - & fourth coat-
ing that negates vilanzation tn virtue
f ehminating blue. This wuuld Le
preferable w contly researth into nynthes
nzing resistant silicones and uther poly.
mers

Murano ks, macketed by Meard
Corp, are basic catbonate of white
lead crvvtals of high indes of refracuon
porduced in vamang interfeience widtha
whih allows a two color play in rys-
tah davond of pagsnentation -i.e, caloes
prexduced b an optical cffext rathee
than by atmorption of & partionlar band
of wave lengths, as occurs with ocdinary
pigmeas and dves; one cudor s ob-
wived by retdected Lght, the second n
ransmutted fight (2F). N sproval as-
wettent of de orative twa cobu jdavs
@ exalle on any curved surface from
autanutale fouders 0 furnituie  degs
and in flat vanspacent plastk sbeets
and Glins peon ided that 2 seottded e icuta-
ton is achieved. all uedified ¢ intens
sifierd 1w rewating W varying background
whors, A puoiyester abeet o film Jone
wining a bloe pigownt, as & peitinent
example, appears Wue when beld agains
white.  However, cven with a white
sidercnat the refievion color, or blue,
iv stilt scen 4t the gl angle o hich.
light where spaecular tetlection acans
ducctly from the crvaal layer.

{oasuuxh as Zetlaat's wank (1F)
nviahes fasic dead  cutamgie bl

Y
»
)

Table . Liquid Metal Properties

Subjeet Rel.
Sound sttenustion (ua
Solubility of Rrypton (leert cover) €. 02
Electrical resistasce (e
Russian counterpart of “Liquid xn
Metals Handbook®
Low temperature coefici ol (15 4)
sotubility nterstitiality
Structure of tiquid jead A

milled fise 40 hours, a procedure tend-
ing to destroy the (latelike character
of crystale, there is litthe hkelituxad that
cnstal orientatior was a facwe in his
reslts.  Resarchen at New  York
University  “ur determining  characters
istics of heaagonal platelets, in neethvl
Cellonolve, 10 nicrons in diameter and
Jem than €' mxron thick, I pre.
lininary work 4 promising, a varncty
of ditnenuons will 1 investigated along
with some furthier perfeetion or smothe
o of the hexagonal faces.

Liquid Metols

A stadv of the effects of smactinity
between lirpad metals and de eyuip-
ment handling them as heat  enunal
mediz o as nuclear power plant work.
ing Auids is heing supjonied by NASA
at the Univeruty of Michigan Rescanch
Insutute.  In [t nxat of the interest
in liquid lead or fead alkint at prowemt
weme W stem from work in this field,
a fact made partiularly codent by pee-
orcupation with Jead-Licmuth (&G, 56,
Other wock in this area i listed in
Fatde 11

Thaormoelectricity

Alt of the ecanh’s ellurum and sele.
nium amild ot Wgether wnisly naterial
cequitements for largeacale introdaction
0 consunier markets of thermeelectrn
refrigeraus freezer appliances, a nurket
poreatial now standing at approvimately
S mullion units per vear. Dyploring the
facrts of Jead's use as the heavy metal
component in Peltier devices is theree
fore of ninoe importance. Unit that
du appear will be expensive, pritnarily
military, and will undoubitedly invadve
Lavmuth, warce dtsell bt peeferalile
frwn the fgure of medit standpoint as
o will not oretall ivselectxm.

For prawer generation, the sipfiy seeams
adequate for all aoticipated  needs
Heee, Phle s most cfficient in the
wmperatute range of interest, a3 cve
idetwed by its use in & variety of SNAP
deaxes  Canunercially, forced air fans
in home heating units will nwst cere
tainly wee theamorlectric power (waste
tieat), und perhapn there will be selle
Jirvgelicd spits for cutdoor rutisseries
Orher use 1 likrely in the realin of doe
et supphes &w regikm rennde w0

s,
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purchauble power  thennoelectric gens
cratory fur cathadic protection of pipes
Lines and buricd structures of all kinds
and  for ancralt and  ship Deacona.
tor the latter, Martin Co has a 1000
walt isotopic unit en the verge of in-
toduction, with a 10yecar anticipatd
file. Many of sunilar construction are
sated for satellite reconpaistance and
space prube function and pechaps ke
purposes under the seas.

Studics on semiconductur propertics
of lcad compxrinds are cuatained in
Talde 1.

Superconduchivity

A 10~fold improvement in accuey
in measuring magnetic ficlds associated
w.th krad at 4 milligauss has been re-
pucted by the Jet Prupuliion Laboratory.
They have mapped magnetic fields ia
lead tubes 18 irches long by € inches in
dumcter with thicknesses of 10°-¢ and
10 T meters to determine homuogeneity
of the ficlds in large space volumes,
Such tutees have application in furnishe
ing magnetic fickds for masers (sulid stave
amplificrsj and for clectron paratmagnetic
sudict. Also claimed is a pew figure
foc resistvity —6 X 16 % ghmencters

Nisbium has all but oclipsed kead @
4 high spred otor material for Cono
ans” based on the Mewwncr ctfect
Buth matcriale, lead and  nichium,
ALt tositioos abewe 47 K aidd 2
held strength of at least 500 gaus at
40" K. Oddly enough, in an arca where
evervining i seemingly odd, Wead is con.
wdered  least preferabile Lecause ko
dennty i a desirable propenty  along
with high tensile strength, good ma.
clanabality. krw oudulus of elasticity,
hich hardness, and sotropic thermal
eypanson.  Some effunt is being made
w invotgay  clad matenials, perhaps
Yead on nwbiuwe (1J).

Work on ruperconductoe propet des
s listed an Table IV,

Acovstics

A grart from the Ford Foundation
led % drvelopoent of 4 new material

Table ML Semiconductor Properties
Hubject Red.

C ds and salid seluti ia uh
wmeiallic syrtoms, SaTe-Po Ty

Properties of the tystem AgSHTer am
PeTe

Thermeelectric properties of Py Te [£74]

Reactioa of Oy with Ph8Se (7Y, 4]

Mobduity of slectzroas snd heleg is win
P8, PvSe, and P Te

Optical properties of PAS, PoSe, (W H)
sod PyTe

Cryntal size ve. spectral response [t]))
it of srepecated PATe and

(o]
Selublity Hmits of POTe (L)

.
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Tuble V. Superconductor Properties

Suhject Red.
Aanesling of thin lead Alme 84)
nEi e Eocurvea for lead and [£2 4]
aflogs with T1 oc Bi
Optical constants of lead Slme in (¢804}
i d

for operable purtitioning of spaes in
schoolt (7K, 3K). Growing «ut of &
dexite fur fiexibility in meeting a variety
of instnictionsl requirements, the nu-
terial is based on the principle of
achieving great density without porosity
in a woven fabric that retaing the linear
qualities of draping and the plrasant
svisual and tactde rewards of more ra.
ditionally woven fubrics. A nvleos
sheathed lead “fiber™ is used to provide
adequate scund blocking at cfficiencics
better than those prodicisd on the haus
of weight alone.  Still in the davelope
ment stages, tess at the Riverhunk
Acoustical Labocatocies rate a sngle
Liver at an average 34-deobel transe
mision kt.  Two lavers with a 2inch
air space between prinided an asrrage
tranamission Jow of 43 decibels.

A survey on what may bewt be de-
scribed as the internal dsmpingchatacicr-
st of structural sustems has lcen
cwnpiled by the American Suciety of
Mechanic 1 Frgineers, r the purgume
of gathenng inkwmmation for c... ===
ing design into one consenient reference.
1t dors much to clrar away many mo-
cunceptions  fegarding  the  nature  of
damping and what muv be exjroted
froun different designs using ditferent
materials (4K). A further enlightening
article by Huuhison (0K) treas ule
rrasonic absorption in slds. spraifi adly
delving irw the questina of how sound
s damped by imprrfectuns.

Corroslon

Except for uese e certain envirune
ments swh as sous and highly resistive
poliuted waten, lead anades seem tinnly
entrenched as coversall sarces of mitiga-
tive cureent in catbiodxe protecuon cir-
cuis. A mrptof Matranmitiee T2287
prescoted at the March 19060 Nationad
Assciation  of Cornmon  Fugineers
(NACE) mevung in Dallas senved 0
quaint cthmen enguaeen with e
detals of fead grunte use in varkas elece
trolyten, including  feasilehty 10 wils
as well as the relatomhips between
ovcurreme of Pl and the ertiancuus
{nflucnces of electralvie 1essinity and
capacitative ctfects in the developung
Ra(Fi). Tabo inciuded a descnipricon
of cast “shrinkage”” clectiwal cones tusie
wed 19 install 2 string of 12 duct aruxdes
at Porvmwuth, N, This pant teikis
promise of high  relutality,  having
tesisied boifing seawater for ux nwmths

w dawe (SL). I proved, such a joint
will greatty simplify anode fabwication.

Fuamples of good practice arc the
fender protection system of the Sdney
Lanier ol Buidge, Brunswick, .
the watee buses and heat exchange equip-
went in a numbee of utilities; 1ests enn-
ducted at the Port of New Yurk Authoe-
ity's Piee 11 and a number of others
protectiog  ship lLwibs—all  erginecred
by the Flectro Rust-Pruofing  Corp.
Apart frin propunent in England, @
has been the first to introduce lead anode
fnysicins in this counry.  hinportam
among the other succeses was the use of
lead anodes in handling several re-
finery problems (SL).

Increased  cusrentcanying  capadity
has been atforded by bimetallic anodes—
ie, Jrad anudes with platinized micros
electrdes imbedded in their surfaces.
Platinized lead anudes have been used
fur protectiva of scawater iatakes in
Malaya for the past two years with
1&r succems. Cable type acdes with
platinum  clectrodes have  aw  beem
utilued both in Kuwait and Adan for
prutection of jettics and have prined
highly satisfactory, althaugh in use for
only 13 nwnths. They have aiso been
wed for prutecting a steel cocder box—
25 ampn et 3q. ft. in practicliv boiling
scawater. These anodes are only sate
isfa ey in salt water, and beeabdowns
in water with over 100 ohm-cm re-
“ietivity can be expected (SL).

lhe ~vart mechanism of platinum’s
Ueocfricrnce has toon established by
Crennell and Wheeler as esentiay ot
of a mrullic conducusr between the
perovide laver and the sulatrate layer
(). Additional swdies relating w0
corrusion ate fuund in Table V'

Porcelain Enameled Magnesivm

A spaial surface treatment for mag-
nesium developed by the Doa Metad
Prudixts Co. has made pusible the use
of srandard bead oxide frits as used om
aluminum (13). The cnamels pruvide

Table V. Corrotion
Rubject Rel.
Soll cotrosion of cable shotth- oLy
ing characterised as strees
CorTRUAn
Pesrtrasion of cable sheatding  (141)
Sy mariae orgenism
Polystomic phencls as salt wl)
wates ishibitors
Omdauea in water ix pesencs  (IL)
of atmospheric Oy
Aaodic exides of Joed (¢ A]
Lead anode tertosien in 2280, (L)
Po-Sa-Ba alloy poutive gride (teL)
fot lead-acid colls
Driestation «focts oa slagle (€11 5)

crystale
Chemical construction uiL, 15ty
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excelleal resistaice 0 abrasion  and (‘m Zatin, N, Guuld, 1. V.. Frens. Ax. (5H) lawson, W, D, Smith, F. A, F
hemicad  anack  without Soc. Meck l‘.n(n. S, B o9y, 131-8 Young, A. S, J. Flecirochem, Sac. 107,

permitiing
undercutting at bure o exposed cdyes.
Muagnasium alloy pancls were successe
fully protected against 2000 salt spray
for periodds up 10 500 hours.  In addinun,
goud thermal shock resistance is pro-
vided —ie, no apalling when  water
quenched frum 800° F., which promises
wider application for such high em-
perature parts as jet engine components.

Books

A state of the art ucatise on inorganic
chemistry is the first in a scries presenting
coliections of articles written by leading
rescarchen. It inciudes a treaunent of
mixed metal oxides (IV). A new
publication on reactor shiclding is an
excellent effurt ained at encouraging
further investigatinn inwo  the basic
physics of shiclds. H supplies an
cxpsition of the fundumenul shiclding

proves which forins the basis of reacior

shicld design (3E).
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