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To Nembers of tre MNetallic lesd Products Divisioms

Attached 13 & reprint of the Lead and Lead Allcys Sectics of
the Materials of Chemical Corstruction Anmial Review wtich appearsed in
the Cctober, 195), issue of ®Industrial & Erginsering Chemistry,®

Included in Wndustrial &k Prglneering Cramistry's® Anrual
Review for trhe firet time in four years, this is an vp-to-date report
on nevw dsvrlopments in Lhe uses of lesd wnd lead alloys in chemical
eonstruction since 1949, The report covers rev-arch progress, develope

" ments An erginesrirg arplisstions md such tachnnlogleal advanceoents

88 methods of testing linings, sutomatic lsad welding and air pollutics
contrel,

Aditisnal ccples up o twenty=five may be had free of chargs
apon reqiests larger quantities may de hRad at our cost of four cents

per cofy.
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Seventh Annual Materials of
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Oistributed by
LEAD INDUSTRNS ASSOCIATION

420 Leninglon Ave.
Mow Yok 17, LY.

Reprited from
INDUSTRIAL ond ENQINEERING CREMISTRY
Vol 43, Poge 3118, Ostober 1953
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Lead All‘o‘ys

[m KEMPTON 11, ROLL, Lasd Industrice Asaciotion, C o

€3¢ Lomingian deoy Now Yorh 1T, N. Y,

Laad te mew in o froe saarket and le raadily evaliabieg furthormars, & seatineleg
pleatiful supply s sssured. Durlag the ¢ yours slaw the last “Lond and Lond
Alleys Rovtow™ bnded load hoo boon srenpiod as o proctical menne of romiilatng
the enrresien rvaistance rf load with the streagth of stesl. Load sevorad cnpper
danllarty saugples the slortrivel ductivity and g beat bot of capger
whh the cuperior surrenion charertoriction of lanl. Now snd macy reliable oneth-
ads of tarting short lond Hiniage snd laad welde for tonpacfortions hove bvva put lale
proetice sluag with o pandcmtructive mathad for drtorting bond disrentinultice
tn bondod baod tial 1 hae bovn roe wehaaud la ths Ler af coge-typr short
toed snnstrurtion snd la (he remlination of brivs and lowd for high tasmperature,
treshan-cnrreckes srevice. lostalletion of streapped shert lvad lalag hae been
spevded up by the perfection of sutemsatie stud woldiag. The lavention of an
sxtamsetic bead welding mackine has contributed te further sutomation la the

toad fobrirnUing iadustry, L-—‘o.‘ln‘.ﬂmmyhﬂn—h-.—nu!n‘-
14, locleding scids that would nermally woste
“MMM”M“whhlhﬂm

= the d of d

TR yuars age in the *“Third Asven! (hemice] Eagissecing

Hetortals of Construction Revire™ (1948), George O, Himrs
of the Natunsa) 1sad Co Rewarch Laburntarics prewaind the
ot rrview devetod e bed and ad alloye Thin artich will
Lrtag 0 0 o dale.

Mork ot sonditiome nre sl thal the wars of foad ore ammured of
s sentianing plotdnl mpply evedatie free of grverseset to-
Wrirthuns ol & price tompetituve WiIA sther s toviaie of chomial
raganring rentrortem.  Torhrim! lmgrevenvats have Love
made i mrthorde of intaMag bad for thuet haivge and for Lamd-
Ing 1oad o riarl or repyer, thue rossbdning tn offert the fartudue
resitanre of iead vk the sevagh of vovl of Uhe sdordiity of
roqger.  Rorugnitbm af the tnartie of wiag trich Guings and bead
Briags la mmabinatbm be boon renowwi  Koliahic 2ad oo
Goviructive maihnde fut tasting bead Baings ard wolts ond o
wriqes othad for lorating pomihle diermtiouitive bo bLondad

.Nwh”.«nmwm‘m

NEY BOOA S

Miwhﬂkuﬂwwmwﬂ
toviond mittins of wibore ove roloasrd danve 1968

(udwwmw!n(mﬂawhmwh
et and rerrelaling W ormatica dealing with mare Uhean
shoniiate tad teinldonilome of sbomivals LKash shopur b
Gmviod o & tyriles cheamical of procoms and ayems with 3 bt
Wirviertn folivosd &7 mmtions et produrthn, haiolimg, sad

maceorded ba previding vk aniul and, for Ue mast part,
to-date kformatimm abret spplirations of bead bn the

Aleo ba 1950, the A1k odtive of Rivgel's “Intostrial Clean
otry” (1) was trivased. The sathar broaght wp Lo date & bosk
whirk, slere Ha first priating i 1725, has brerne & rtandard refer-

E

An Fnghiad langeege o fithn of Ralald's sersfient guile o the
wrhethan of metovils of senstrevting for B with rwrresdtree wus
prothabad la 1960 (£1  Doginming wilh s of (he Fundosmatal
soports ol ecrraka, (he suthar drretnd e bufh of e bk (o
ol of rervesfing apearte with (e bobarhe of rerioes Beabortels
of travwtcwrting lacin ling thonirsl bad and hard ad.  Porasee
ol Vs becad wege of sverags N vos BN for tha aathur to
provide stomgh nfurating, o st am for 00 budd and load
allere aee smmcscand, to srplile mme gparred Abamales of
trbavier, Living ap tn o Ui, the twok, harorvse, duse mrve 80
4 rereliont tarresiw poi-bs,

Dimsmartas and lavies, Maving puddidad their boeh o8
MMM » doodf Lre borus o0y gk s o
Uhe Form of & quariwly dorwiod te comts of apm ibe muaiortals wand
o thonical suastrortion (W) The April 1982 buans of (hremsrdd
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Bnpinsryag Cosds Quartarly was dovered to bead~Ahe \ypee of
squipment sraullable, methods of ronsruction, and noma.  Us-
fortunately thelr Bamerous rostl tables do Bl Indicals, escrpt
o ans losance ta the taxt, U= date oa which thess ecwts
wrs b ok, & factor particularly gnif-ant fa view of the com-
parstively ragid fuctoation fn the prire of beed sare Warkd
Wor I1.

Thers ware ae beoks stif] in prinl deveted catirely tn bed wtl
the Land laduetrie Asciation published la the Full of 1942 &
210 pagn book sstited ~Load In Moders Industry” (ML Cover
ing ia tachniral detall the manwfsrture, applcsiions, sad proper
thee of ad, fead alluyw, ond lead rompmnds, Lhe book devoted
two of e twealysight chaptors to the huncthms of fead o
medern chasics) sonrraction, Uos shapter fo drvaiod to the
cmpandtion ol bad and 1 allaye twommraded far chamicsl ron-
Arecrtion—methods of joiaing methads of cotstrertion sed
appBontions far shasd bad Muings, bosded jend Nalagy, sad brik
oad head limiage—and noadudre 2ith 8 dmteciption of ad pupe
soed for Suating sad sooling cols, The laiter mrths ghvee &
Sorreate for sslouleting the leagih of brad pipe aeeded for bealing
wivtions aad 8 shirt Indirsiing the matimumn sllewstis Sber
otreee (a chemira) and §%, aatimcnlal lend st varicws Wenpare-
Swwws. The other chaptor doals with the crrodon rvisasce of
uu‘hdnl-yvhdo&u.uﬁ—--h'hhm

, ppery
d veal epesure; Mmmh)uw&&—bd
aguaia
BESRADCH PAOCRENS

Advencemsets in resarh, though ofiom fa apparsady we-
rlated frlde, have ofem proved te be of dirwt ntsrvat to the
gl srtarery sad wwrs of bad  For esample, In & study of maw
intarvat to rorrodon sogisere Altbough prepared specihoally for
e starngr Latlary Induetry, Purtash and Simen (1) determined
the relationeliy of the microurerturs of lead and Joad WBore te
ol earruthn sverring ta salfuric ardd  The authare fovad
thet pure kad aad the lower slioys surreded by lotorurywiallns
stiarh and Uhat the higher alloys cartoded by peerirstion of the
setimoay tich constitwrats  Alloys sontaining from 03 o 65
wumoay swreds by & rmevhinstiog of isurgraavier sad lntee
Seairitie

peostration.

Lander (11} ancfised pure irad ot varisd sanstant poleatials o
aVorie ackd scduthans. At prAsotials beicw tham of ead Sncde
1P1€)) formaticn 8 laywr of teirsgrnal lead moactde (FLO)
frmemi praret the ad  Load sulate i formed s oa st
yve. The rete of rurrodos of rad was fooad te barrvae wid
Wrrrasdng tecnperatnre ahd derreasing ackd marenlrotion. At
ratolant Usme 1 w34 found el weight ko o related 1o potontial
At Migher potestisle & pretartive ftm, prossmably load dmsis, o
frmed

Poctrat ooty contriated to the Buorviioal saderstosting
of the carrodon of mad srrerding Lo Deladay, Frwrbale, pad Yan
Ryowlbveghs, vho stabhded he reartions sad sgulilrham
quations of the system ad el sad wd theva tn somatracting
s potntinlpH dogram () A madified form of the dagrum
thowed serrveica, pandvity, sad pomiviton deanlea Thsy
she proseted 8 modiied dagram which tack lole srromnt Gw
prosvare of saliete ln solution sad reprrimd sn the bedaviw of
bod starege haliwbe radind oa the ludde of e madiiod dis-

roma

Faporinats by Hophia sad Thevtm (2] showd that Mt
o 00 bgs bardeming srvurred in 8 Swd-antisony slley (OM8%
rlbmany ) o yetrvens purity aithongh slays of remmarvial partty
208 Anown 0 age hardan satenatrrly. The suthars plas duvond
thel alleys rnmiabning Q01N Arwabe o wiver will age darden
apddly sad that e rate of age bardoalag of terdary sDuyy ran-
telaiag aramls vot independout of the bruenls matead 16 fast,
6 001 %, oreonie had slmest 05 mash off ort 00 6 O3,
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lavestigations sowdwcisd by Nearnth sad Koshlee (50] as
Carpegle Insthute Wl Tochaalegy, usder the wponsorsily of the
Xatlona! Adviary Commitire for Arronautia, oo sogh rrystals
of lead resuiund in e ertablihouml of rrrep pruperiee lor Sed
wret & vhie range of teeperatura  The weep apparetes weed
quuMWLWuM!NM-
AR vendn gugee weee applind.

CRIRIBOSION

While 1he suromton arsrierintics of lsad owtor lnte avert of the
3o sedurted for this review, some papars weve devetnd

develupann
prinrigall;
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Pigure ). Corvesbon of Load by Sullurie Arkd se e
Vonstina of Tomporetuvs

Ons of Lhe must rvecnd of surh precsistoes propared by Rald
{83) guve pasicrwenes dais lor lnnd asd \ead aligye aguins 108
rporiie clrmrnl agerte,  The arrusios data, presveted i s
paphical (orm shoving sencrotrotion sad eampuraiure hosit,
e 8 reecpcatrn of darmatan that had sopeartd s past o a
vty of padcntions, darkebag the bouvke of Rabald aad Lee
{hath rrvirwed atove) The Carrmun (ats Survey of Ue Kl
Devebgpavet Ca, sad pra pubBratioon of the sather. la Che
e ortivie the swthar dearritad is scss drtall bow lead sad luad
slirye are ruirealy bebag wand Jor guirding against srrvedve
s13ard, o Joarme i which bud b pard, asc) 00l preseees in whirk
Yud might Lo found.

Tontass (§) sunupariord U anrroses priarmnces o lvad
oull arie aetd by meens of & chart showiag the builag puiet surve
of the oid oo which b merked the raage of bed surroden,
Ngwre | seetly lndicaies where oad cau and sasant be rovumy-
soaded for vas wrih suliwie and 1o (he tent of his pressats-
e, Fonilana denrridwe in s detadl e canclitions sader which
red be woed with mNurte acid, sad hrivd] mealuns s sdvas
togre of the diBsvnat furme od Jond  He paais oot 1hat the rarres
Abod [0 tasting (s ourremion rete ¢ Jend should labe fate
srtunt thel Mo srrudem Pusisianty o S0e bo & Bl of bad miw
which form ot Uve murfore of Ue mrtal  Formation of this Sl b
reoguaaiile b an nitie] woight grin lnstend of bas Wi srradve
stharh, 80d 1 4 s pdharmars and rhomical uirtanre of this Mim
whivh srimally detormiecs (he srrrombum redotancs of foasd —wut
Vo tadtie 1ote of aiter’s drrtng @ hich the Slams ors frrmnd

EVCINLERIE APTLN A TYORE

Crnvrorn (of alr snd vream prfivtion i othaods sad doview e
fur sBavisasiog beid hivve inrrvamd OHA 1he greoth of the sas-
fon! proman industrics.  Load bas juined i s oupquvaciag of sy
poliation where sulferle asid wid a5d MA@ Noshia, toe of e
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P‘:.‘v L-' :J—r"—llm Frocipitator Comstreocted

atiroly rod B od Ln 8 Newl Strap and
Anmdn-o‘-ﬁ

vhicf afivatrcs, v runemrned. Rell (87) drvw pitention o
metteods ad oquipeneat for Ues sandrd of morudve als pulingtlosta
Vpuipanest spponito-oliy dedgued fot sl polwtosn contrl buchuding
shertresatie prorygelalurs,  ater  elovcturs, bad oo et
rularinry srv drorrilond onth detalls en Uholr oferetomn dad twe-
aructnn.  (Riv mrthods of rosthodheg st puivisce e gres
tarhading he revwrery of arid Duiets wtth vnrwuendyTe sad drem-
type ald reamrnirsiers, both of vhich wtlise ehibar bad adone o
bad ond brick 8 combnatin  Vigwrs 1 dhowe an slartrastatie
precipilaler sonstreried witraly of ad saggearted s 8 deed
g sad angle lreaveurt. The pretptinter Uvate reluric arid
et from & dreo-type shoige anid sunevairater. The tode of bead
0 the mevreann s collactba of othar harwd vl groswes polie-
tants b slon Aarpsod  Chind amang theee wrar U olmmrplios
of wastls m¥w divalde mither for ranverscn (o ¥ url orid of bor
reewrecy o0 parifad g

The mant romt smirbaticn to the Lt fudd spprarsd In
Aprid 1904, i Clrmuand Zoprasrrag whore the prwteriion of Mg
Pority e suif e deeble frasm Fraster gasme we: proweted la the
farwm of o pirturnd Bow shast (§}
wed b thin spurative b snotrvetod of ad primcipally horeus
of M ancoliat pockrtance o turrodes Ly Bmethylonilias phes
it dobde, 14 b bntaresting o heds Ui (hde partirvbe
oyviem rewiiod in the Srrvbprant of & Snlgw sovnisrmurrvel
lead bt onabangw thet ves frnt puilety domatied bn Laod
(1. 1n

T hoat serbhangst sulls sanciet of sne lond pirm withie sacther
whd the suterier of 1he by pipe sutrpded bn the dhape of & sle-
peisdad star o provils mppnet bad slo be petale cwaairiAly
(1) Th phyes Bere dusignod 2a Prot vhan lnaried sae srtide
e other, Lhe wue aviivmal vve lutwmm Uy toe &6 aggtot
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Yol @, Mo W

mately squml te (hat of the lnaer pign.  Betureted dwthyland-
Bae costaining 13K by weight of mifur dlockie sators throe sprh
hont eorhangere in anrias ol & tomperstury of 38° P snd raves ot

ahoat 178° F. wiih e wripped dimethyiasiline flowiag
rouaterrurreally sators ol & bemparsiore of 196° F aad lwavw ot
slowt 110° F. Other materiale Lhal ure Savd I the mltin}

anstructiaes of the ells fallnd is servios sod wwre Pepleced by
bad.  Tie laser pipe e dhwmival gro.te ed and the suter 6%
satimenial load

Detaits of e suangiris procew for maneiorturing sl ur divsbde
from waste rosvisr gasm, of which Uem ndle wore & part, were
pubdiched (183 Alawpiion of the diwte gas takes plarw In &
bl bide 0 tever whomw shell s made of 13-pouad shomical keed
orwied ta mctions aad sepgasiad Ly stond salumis end ring
ongiua.  Jadds the towar Ll trays are mads of § 3% astisanndal
Inad, ¢/, lach Uick, supperiod o bonded bud sovered el
aptiorn.  The Ladibis cage ory élach-diamater antimomial ned
sstrudone.  Purippiag of the sulfer dontde-dades
Bt anvd rerwvery of e sbeortet are asemcaplivhed bn bobble
mp ews of stxilar sae. Drylag b sremmpliched tn o stand
bubble sap touer, U lvewr wettrn of which s Raed with 18-
prund bad o enrve 0 & Adtwrie arid sarage voumd  The Geet
Lray, subjart 4o weahar pid snd vt gaa, s sonstrectiad of bead ae
I the otiver tvwers while the apper Lrags and saps stpud to 28 %,
el wric arid are of daal.

AR arurte with engineering drewiags v devvdad W & cam-
plrte droriptins of & wrenge soltvvatl o sad 8 avwtralivwe sme-
strorted of 4%, ssticnandal brad (1€). Tha deview Souignod sad
Wi for prveating srenm poliuisrn twasas of (oo bad chasm-
hore, ate Alrd with brvdkon nrotow and the sther with & vlatm
Bae aomstructad io mch & manewr that himrstary weste, smally
wids and contalniog ranell anvonts of bnmtefisle sndveata, sntber
U dram traced vame! whary Ue aulrors arv velatiland and rove
thrvngh & Vo veal.  Thas Uw avlvrmti-lne add slvtion pasms
Uwrough the Ranewtons-£led thasmtow »hore the arid b arutraBond
and pased on oyt e Lhe www sysiem

Phomphurte arid pled lng w1tk 8 badit-la vyetose far regeanrating
Uhe phompduic arn! wes daarribed ia Lood ({7} Hogroarstian of
the wpoet phuaploorte srid be sncamplisbad by sonss of & kydregen
ol catice Garlaige tvain. The reds adecis bred fa e
pirking wivtia fa the fom of brva plespbate aad raveree &
bark W0 phosgdanie onid  To raclain the resa the Bow of e
phrkling sulvtom b stapprd ol Uhe taak dreined, back-saded
wiih walor, and feshed with dvts miteric arbd.  Load pige and
dheed briongs ore waml ot Mtarage sl badling of e sulfurte
aedd.

The Tokniral Asrviation of the alp sad Pager ladurtry ro-
virwed in drtall herw and vhere brad s fedng weed ln U polp aad
pagee krdertry, pranting st thatl Ha we be grarw] rhisdy to the
M prores (281 (hapiors va sork basdling, blarbing, snd
wid pulping ol lariuie mribes va the v of lad in thew
proccassa, Liearirs (7) plaw dearriond the oo of bad o the
'y aad pager lntustry ia Faper Teods Jowrnal

The barcdling sn-{ wew of tank truch delivored Eysid adum Ly the
iy aad pager bnjesiry wes bratured in Land (151 Hlerebad
W] boranee of e tesidancs tn altak by Tquid shwe (Slamieus
mifgta Al (AN LS J1/)) and Lavause stisting rlrege vesssls
un saslly s larrpeadrey te smaveriad o slum Horage by
Baing with st brad  Thie aggdins b brick, scarroia, wood, o
Aoel vrawls s larg 02 oy we sirwrtnally amad  foad wves
werd 22 4% hard rad shuwl, pipa, o0 valven, la sternge vousds,
rarering heme, foml tonka, 804 roramecing boses,

Cowle ({1} drre sttantin Lo prrdderns of surtusiun la the pleate
of e Crmaddatot Mining s Smuiting Cu of Conada, whish
produss srmmnnle, wfurle, e, Snd plesphuris ardde and
Saradum phuplaie, suifsia, sod pitrste  Cunsbdoralrle bad
squipeont o wdued la thie plam, sad (he suthar hae givea
drtalie of Vi mAnner bn Wik bead b wewl 4l Re parfarsaace.
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Detalle of & new mlurte ackd dilvtion asd eochag malt vees
Oves ia Load (18). The squipmest sosstruried saurely of lead
corveots of & Mmiting Lot roaneried (o sne g of sa M abaped
diution thambar, buth mobmergnd ia 8 waler both for primary
smding. The water lwt diuting sad the alr for agitatrg Uhe
nebd are I Uodvend lato Lhe miding shamive ewgh 5 rernovalsds
wver, the rete of diletion b amirddied sutomatimby by a
apecthe gravily indeator. Aher divton the arkd W penpad
Bwruugh o srondary sooting walt roadeting of 54 apes rertaageler
sorl aak Unvragh which aold water pames js & ead ocll mankald
Barting with 88 Bl acld sl reren lompersiurs, e baving the
wnit, the actd reachas o asacseiratien brtwena 30 sod 34 Nd. aad
a beengursiore of 110° 00 133° Y.

Card (£} vhowed Ul 58 almost sadivw varisty of dedgne of
Sead ocpuigromtnt b puaslile with & lrw stmpls vuiding proredmree
shd Geacrtmd, with e sl of droviag wad phatagrapin, o
varirty of typee of ed and lead-tined sxpeipanstd for the slertre.
ploting sad rhemical preces (sdustrie.

The roastrectian driails of sow rmativeses type relasy dres
rarvem Btors ware prevated 8 Load (16). Prech Blars make
scvrnsive 9w of bended lead bar Uhe Lar drusm and relle and the

INDUSYRNIAL AND ENGINKEEIRNING CNEMISTRY

Tarkots 1y e of Jead (OO SCtion, v et formas of leau are Scemmer
Hally sveilable and whare thew: should and ashould 30t be ueed.
For sxnapda, the actic ke sovermi | . lachrical dotall the eonstrue
Uon o dhired dad-livad equipenect, poisting vet the afriatagee
And disadvantages of cags svnstrus ket and brme aad trappad ead- ’
Reead ciastrertion. w3 aboes typical slaet-had cuge son- !
ractun fa varioos stagw of ererton, bead pupe cocling eotis, sed 1
(wroar Sufl) Jagd-tined valves sl pipe  Although Bot & sew
tarhaiqus, the suthor Uried 10 say tadse that the wam of & beirk
Reing l6 tonjunccion with 8 laad B.ing Zered many sdvealagre
ndn-\ Buch 8 tonbloslon b & astunl soletivn 4o taxy
g ia chemiral mstraction—wherrver kigh
mmuma-&h«raﬁwaﬂnﬁnmm
phydicel streagth of Jead bet AX' requirve e serrosion prales-
anre
Tha wes of bonded Jeed Relngs lerolviag lend na steel o capper,
rtherie of marulscture, bad propar appSeating were descrilad
and badeorernd pipe.  Formulas for calelatizg e Usweorvtiral
oreroll cosficient of haat Unader snd the arve of hest Lragefer

by Rall (1§). He oxpiained wh-t shonid be knows sbeut the l

wtorer of e sbuige tanh; rest lead for the dranage hotrn,

Wenasne, tad vadves; and bnad pipe for the drais sad food haes
How badsied stasl sad soppre \wrroess sy Seatione of boad

ves dunrritand by Kaagp (10} wha deewnd Unl by tumidaing

1a Fabruary 1990, the Land Industrtrs Asmsciatios butieiod o
are wrs of Lulisting for B by sagimeartung dabenis snd practin-
tng choo ol soginrary retrecued v1th Ue ne of ud 20 3 rhoun-
wal ¢ _grwering malerial of sunstrerien.  Droagrated “Laad
. rmical Constrertion Bolletins, ™ wves have bovg bwnmnd (e dote
 bollowet

L Conarwe vwms land: folherie ackd, chromer acsd
mlate, Nirie o, hydrurarten soheela phenal, epunter

. Aperna brjedarse ol hrdtarilrw sxd sxius
shlurste, multur diowste, el nad dry chiorize, sowtar ocwd, ond
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