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B Use Lead to Control Refinery Corrosion

Here are the latest practices in kead construction that explain how to avoid
the diflicultics sometimes experienced with lead-lined equipment.

Leod indusries Associonon, New York, N V.
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morage of alum sodutions wwd for fAre
fghung rad’s mape ws do et end
here, bomwever, and it 8 not dgical
that it s found in alum dugrmony and
w production and sontarenrot of
acxd-aluam wlutirs uwd in therrnoloe
estahtic craching The Later v, in
the reac i stage coentitutes one of the
wverest dests of deads applcablity to
dote.

It & the purpme of this antxle to
bnng wp-to-dste the Lt practices
relatrd 10 bead chemcal crnetruction
bevave mrechanxal treatdey are ro.
gmentde for the grater pant of
vorh Lfluulivs 2 are ryjetwnced
with brad Lned e jownt Koowh
rdgr of the cruremives emcountersd
and their brhaview wuk bad are
sleo brgwatamt A typmcal case his
wry comenentary aha adde te the
werful knowledge of bal's rmploy.

3 prrorme’. For example, a1 2 prv.
cent, the sae 1 touchh twwe that
st 3 precest and may indicaw pre-
mature falere

In thin comnrction, it appean tha
8t Iow aud conerntrations antunocoy-
braring brad allos panivation can be
attributed abwn 1o 3 wifair of ann-
monv,

In the cawr of ¥ad GBnings,
would apprar that with all el bring
equal, antirorewal lead should be rre-
ommrnded i preference 10 chemical
lrad lor pnpwened service in the very
low coocrmiratng ares with opt.
utn (vwromern  feetance exprcird
st 3 precesa Sh

1 the caw of abum AL /SO, bad
b quite rremtant 10 cerrosion 8t the
Jower conteniratiors and normal
tempeeatures, and st highe? coneen-
tratwms  and brmymtatuirs v well
Such faturmy of Wad m do excur
in contart with thrw wiutvme are
it geretally the rreukt of cornmem
tast rathwr wwehanical lailures due
b0 irmpreprt drogn and Invallation,

ontaia  information dewcrpthe of
the condtions which warramt wriecs
toa of & portunise merthod and
procedures for mnpirmwrncng that
mrthed  Ja sddutsrm prrtmest temt
mrthads are drw 1ibed

Sended Lood Linings. Te shenin the
grester efficiencs affceded im o
caws by bigh oprrating srenpreatures
snd vacswm, breded rad hawge
bave bren prrfecied and weed wnth
ncerem {ef 3 great mams warn The
coembrned pregerises of stovi amd rad
are usrd 10 adh antage wndrr any of
the fullowing comrigtsrwn or ¢ rasbuna.
tioew thereed with the the kaew of
the lead layer bng drprad-at wpra
the ultnase wer

8 Oprtation of vewrh wnder vac.
.

© Rapid Murtustng in tewpwrature
whah moy mabe bvme Irad bovngy
wwiiahle bevasue of {otigwe

O Conditomn where ot trander
B kepvtant (sharee of o gap)

OWhrre weght of b d vad L
ing tanmt be suppuaind (el sred o0
ervy tall vewwh ).

¢ Huh temgwrsturen wheh weuld
producs recrane crvep in bowe red
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Use Lead to Control Refinery Corrosion ...

bningy, ( Bomdrd Jead Lnings will not
creep o crswl up 10 232 [4507.})
and whrre

o Vieaswm ar reprated shock are
encomntered.
Te acroenpind (abricatrn of

of burtuny bat and casting mrthods
scparasch . ® the mote recent prac-
ticed’ crunkune gAREDA-13Y Wprction
with the fabricating wquence 1o the
e1trme chas fabricaton can produce
defecsfree dranogrowonly bonded
fead hnags ot only & waall mcrrme
in comstruction comt.

fabrisetion. Incally the plates 40 be
brndrd are puiled om the haing
sde, presamably with 8 30 prrom
solution of suric acid, smitably
Buwd  pex amemonium chloride and
staancaps chinnde ary two fluves comn-
mnky wed'' and heated w8 fue
nace. Applacatre of the “hrt coat™
s made by rebbung & burning-bar on
the treawed wrd and aftrr coating
the warfxce in ths manner, snhtea
frad s added wntld twice the finihed
thickmrw » obtained The dwshie
thicknrws wenves %0 Brat mmpurites
wih tw rurs, contanng the mat-
ser. bring dnpred af by chijgung
afwe the brad-aer] svermbly » o)
brerd w0 coxd The sosaltant ough-
enrd warface v subsequently smrnthed
bv flame washing. an oprration
whach wries 10 check for, remone,
and rpaxr mmwe defcte Peerung
folcms, which trsults in & mrwe derne
and reduced grais mructure.

At tha stage of fabwicatvre and
before the drad-tumxdrd strel o relled
to vewrl diamrtrr gamma 1ay -
spretce 1 wwd  Neemal expumure
techaques are wtiliond with prvper
alirmardes for the lead thuhnen in
prawre tame AU radingrapdn sre
made with a e (el 60D wrce
wrth e gramed high yowd film,
ased water o him dutance heid o

manner which & i accordance with
geoeral practee The  sitachments
are ako radiographed with the srwree
plared an the noede crawer b The
short dintancrs mvabwd  result in
masinum exprsure tiaws of 2 bours
and in all cars the requicomem of
2 prrcemt mensnity i et

Ia interpreting fiem, very dark
sharp marhingy indecatw praholey, gas
pockets, o inchmeons. Unilorm gen-
eral shading mav bte dur tn varis-
Uome in bad thuhowrs but f & bee
giw or endh in 8 dharp bae i war
ranty imvetigatcn Dendritic ew
featherlhe markugn indicate the
presence of slag or drom wheh
hruld be removed Jloweer, the
fatter marlings are alwo indusine
of an imperfect bomd betwern rad
and meel

Radigraphy i cavied ot 00 8
ranhwe or statmixal sample beus
with pepect 0 the shell and hrads
The norzle mevds ace all radwo-
erajhhed 100 prreret Over-aB oom
of wing ths pecice pwthed wm
found 1o be 515 pereent of the voverd
{abewcatuon cvmt For 10D paveemt in-
wpretum, 10 prreemt of the vewel
cmt v tienated In bk covn the
»ddrd coot i wmall ia e of res
durrd downtime

Onhrr st mwrthrde which are e
prxenarih a8 part of the (bww strm
wrquence include the “acwd wash tru®
which in grnerally waed 40 driret pun-
hrling or prreuty, witrsersecs relye
ing on enhrr rrwmsere of prule
wrthods whih are trats fre bred
dwrntinuity and for bret preudts are
cemducird from the merl sde only,
and anrthes methrd hawied ‘o prev.
wre yrwek ® The Latver imvahrs ran.
wg thr internal wegerrature of the
vewrd by stram o cebrr pram to
abrwt MIF | comling 20 topudly 2
prwitde and exarunsien of the bad
wrlacrs (ng busdidiirs cv tareng whach
wrmkd dn aie 8 bar b of hond.

In wrvie, weting and trpain -

Ty fornke visusl drwcive of

-
12 mabom foe euprawrre re pl.ia\*ﬁ‘ rard by prmemal of Ved

sieel Alrver the b ad Lirad dwets arr
ndird and wvlld tgribr 3 20,
b s sn eudri sl of the weld
» bad howrd by hart butning The
ica n slan wmievied In taingre
pin Attaciwernn 219 lined, wekied
e Us vl and lindwd ol i 2

the aflreind orea, baikig wp
d 1% danagrd vl S D mnh weld
mrral, amml rainqgetinagt twending of
bad over the 1rjan wrea A brwt fow
tirhitwree weually fidbwe and n dnew
sunpdy In hilicg the 1and with water
v itmsbing low Wadage | hramem
ks may aher be wwd @ s antage
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erede 8 {ret, drprnding om
o ad In what i comaidered
vertical sMrapping practice, straps
placed abst 18 i apant

groerally no moee than 26 inches and

In sdditira to bolting, {astening
wrags W0 swppxwt sheet bt hnimgs
puwe puroily anehe autirratic wtud
welding which chminates drihng of
the werl shril and poutaming of
the kead Dhrt, with studs on 18-inch
ernters, 1 2-inch erntres ocr ascnally,
but prver mewe than 26inck crnters,
and & coonpatatnely prw wud driver
whach Alaruostes drillmng of straps
and Bl 20 el

For bth mrthrark the ach antages
an be fmend in the foliming de.
tals of wee.

O Al fasirnings made freem imside
of wala

O Lluninotvn of swtside o aflcid-
ing

® Phurinatom of bole Oriling.

@ Fiwnwnstwm of Commterunbing of
pre-dnfed hriva

ORsductiing in time « cmeaming
marbang by diving stude 3t 1andom
{omd mitwrng b0 gox ¥ specing )

@ Fhrninatrs the brhing wpee atice.
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®la the case of the stud driving
method, elimination of external pow.
°F muroes

@ Succem in Bining of a full range
o nke (14 w0 3§ inch sirel) and

® Actual jub reports which indi-
cate time savingy of as high as 200 |
over the oddrr mwthod of drilhng and
brdting. Ohvreall comt savings buve
breny about 60 prrorot and largely
the result of bomered labne costs,

ARl in all when proprrly strapped
of otherwiwe supported, dheet bead
ned vewrls can be uwd 8 rescton
veurl where hichrr  semperatures
are encruniered. [a dovp tanky, b
caute of the high denuty of lead,
brwe bningy et be srapped peep-
erty When repain are necemary they
are eanly aerompinbed and whea the
sewel's werful kfe has expired, the
wrap value of lead comtituies a cve-
sedrrabie redu tiom i the cost of nrw
rannxton (kcamewally, in addie
trn to wrapgune. 8 lver of acid-bick
i plcrd ovrr the Irad hning om the
bottern The mam purprae of this
s 10 hrid the krad i place and 0
penrat stean from oprn or ruptered
emb froem erding brad The prieme
dillwulty with wing ths typr of
bettewn in that u # ofrn D oewary
1o trat up 8 larpe anrunt of bewk
when a beal exrun in order 1o boate
the lrak New tevhnagues in the ave
of tabingrapin have brva devedped,
howeet Pewwrrmg m the wrek,
St and Bracbrw® of Foo Standard
O Coenpamy and Drine of Evo Res
warch and Frgwwenng Company
found that radxgraphe impreten of
brad brack hned vewch @ drefatrly
frauble. Thry oddained radograpide
that were vewrful m Iwatmg the cavee
od (adures s 2 rad and beich howd
veswrl, ceonisting of 3 '16nch Wrad
hended 10 2y h sterl and covered
wrth 8 41 .wxh (astvm tech A 500
wullwurre cnbali 60 wwrce was weed
a1 36 i bry, with & (2-beast rupemure
of an entie 28..nch manhole arrs
An extermxm o thae trbnapue 10 the
alwrmentuewd heaum (rmtnxton
" apgmrculy feachl  As outlned
later, 1advgropda texlnwpae are
ryroally wietul a0 2 mram ol vod.
g Ve swetiney Pureve o
Jome e b wnercewary terwnal of
the lews hang

In the rraden of mngectumn, sheet
bead indtalistams puay te treind e
wopwrlrit wekde o pandede peneira.
trwvw with Mhrvreond aml dyo prne.

trants 1t has been found practical
aka, to pump witably dyed berosine
brtwren the ead lining and the ves-
sel abell followed by impection of
the intrrior oy beronine tracea Sull
ancther technique invulves pumping
of {recn-laden air briween the shell
Lining with leaks on the in.

@ Permits repain from the outside.

© Where the veer| droign calk for
extra support of the lead Lning,
mternal strapping and corellary
pecteing of the bead for fastening
B elimisawd and

" @ Lower material and ervection
ants and eavier firld conmruction
by rlminstirn of unwiridy weel
theeta,

It & custcenanly pnod practice ‘o
provide holrs™ i the looe
kead bred seel tanks bt unfarte-
ratrby the (remanes do not alwave
frlkrw & detrctable path ia the et
of fadurr [Nipmngy cannnt be des
pended upem 10 drain 3t the nearest
weep hole and thrrefore they sene
only o uudeate the recurrence of 8
teak and nrd prervarily #s bvatna
The irgrutance of brak drtecira and
cage Hype comtrucizm therrfore go
hand in hand

fobricotion, Ia plare of the uvuwal
sirel of worden shell hred with shret
brad, 8 basket or coatr-hibe wructure
comprierd of ser] flats and angls
welded togrther 1o form am open
frame o wed for suppreung the
brad bing Stripe of lead are burned
from the outsde nver borucstal seel
srapn, thwe sujgueting the lead e
termally  Dejovsting am the hright
of the vrwel the ptrape are chower
togetber a1 the badican then at the
top ta ghe tle mroesary  eupgert
whrie hydiraisin poreurr js greats
M Viewdd wajoetvan fid ok deieg.
tin W ment rawry wffleess During
fdwwaiver driris may Yo driscind
by the ajqds sdide prthest jurer xandy
sl frw Swrt b oadd commirwm tonn

ognition of its value, and witimately

o extensive, widewpread, and come

tirurd employment in the chemical

i st ries:

® Higch temperatures: Bricking per
smuts  trmperatures beyoad the
phvsical Limitations of brad. Lead.
brick comatrmtiom b (rrquently
wwd whrere the temprrateres are
wenrw of M0 F, and evea =
high as 1000 C

® High prevewres and vacwum: Cers
taia arid rcovery wmts are brich
and Jrad Lned and opwrate wnder
sacuums a8 low m 025 inch of
mwrrcury a1 abowt 260 F.

® Abrasin and eremion: Reiclwork
trdurm the wounng effect of vaoe
lent acvtating found, for example,
ia salfurxc acid concentraton.

©® Therma! brwulstiens: Essentially
ehsminairs heat Jow and excraive
emprrature Burtwation a8 often
encruntered wnder rapudly fucte-
sling twns-temprrature Cyclen

® Subatantial cost savingy: Ample
proud of the economy of brich lead
crantanatems I the fact that cove
FOSNR PPl ATy (YR TuCs
tine compesed of & suitahle shelk
Yrad wwinbeane, proper bk werk
and crment can be dejuecisied
vt bng peried of yran, 1Y
yrars bring net uncrmmen,

8 Corriasm Rekh and Wad prvicrm
very efircthely mer the 1angs of
ljdnorle  aid, alum, aed aeid.
Ahest ta- oA ot inen.

Hleoe are sreme of 110 haew funde.
wontsh whah arv rdartved a the
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jreen on the wnude of the

dwl frasmuch aa bad will wesally
condorm 10 the same general shape
e the srvl bhathing, M s drarshle 1o
ohtan 88 wnreth a steel morface m
proadds wrbvmst shewpt charngss i
shape Al 1wy tewndedd rad cesmipe .
the b required fer reawes alesady
owtliwd and surfacowige down et

Foreens » peobdem,
&, Alter the Wwsd hae bova -

suljhus-bawd crments an ssbesies
srmbtanrs & et preded

& A wificwrnt thichnen of brich-
werk b oimtalicd such that temprra.
tures 2t the wrface of the kead will
br sedurrd to 123 F. in the case of
bondd lead, and 163 7. in the caee
of shret bead The tempriature tee
s on (o0 bonded jead  only ap-
plalde where tinning has bren werd
for peeparaten of the steel surfacen
Shiha’s treatment sceomjd:dhed bond-
ing wathrmt tinning ot all, and in the
mrihed repwwted the trmpriature re-
sricirn dore pet apply

T With regard 1n arusther itrm on
the thulsrw of the henxiworh, an
Mirngd i made 10 hevp 8 sufTuswnt
thuinrw meh that mwan temjwre.
tures are tnlwied o that wih i
Ciranng Wwmoiature e b bweed
w.l by ehegaird muwe than the steel

wpeaving® Thin Is done by wpraying
nminmdﬁﬂy&-ﬁdrdmn:lk

1

feet of smrface of 1o & thic
10 mib onerall The trchne
Bow bring wwnd cxteminely in various
nnalataons Usoughost the UV S o
peevert crerosna of twbing and pipe.
oo the O and the 1D f tanks, ol
trearers, gasoline plants, refineries,
w2y and corling Memwers and struc-
tural uwrel work which are subjyret %0
rorroung emounwred in the Seid
For crample, Irad sppled i th
manner has been in service s
gawlene plant cnnling lemwer piping a8
a prrtectym sgaamt highly enrrosive
canlng wmatet e more than 10 years
winh an ugm of (sidure. 1t has o
bren werd [0t imenior pretection of
pinng for wcendary recovery ay»
trms foe more than 13 years with the
soere rresia

Ia the ama whrve lead pipe,
valves, fatings and pump connrctions
and Wad 1rturn bends of uice plpes
And wnice in refining prow eseey, Jead
has chalded vp 2 impremive recerd
Vory laile ran bo adird therefree
woh roegect 8 thees wees. Bending
ov hnigues sinuler 10 thow described

1
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fabeicated sumilarly by varise
wos of the casting mrthod frodv-
ing & mold.

Infermative Case Mistery. In thn
eaw hitory, there s eacrlient ms-
el an the weprnce of arnty and
stepn talen in ampeoving the wnice-
atality of brad by prepors devign in an

i

othrt wes for Jrad i ths partcular
wra,

Intreductory Hutary. Approsi.
mately 13 years ago, 3 wotal of 123
wwa of lead was imtalind 10 handle
the peedductrm of corrrane alum s
htirwn in & brad catalyst plant where
waly two taflen brads or 30 tomm
o fnnbed catabyw per dav are peee
ducerd. The catalyst b weed i the
e rnndor catahtic crarking prrers
whah 81 the tune had recomly coume
rtn ruicreve wee in the prealctum
of highexiane gawdinr The teade
are pursteed v brad hined [nemang
wwers (rom gel forming snhiwre
tonmirting of sxlisn nlxote and acid.

alurn {aluminum wlfaie). Alum s
producced in an sad-alum reaction
tank from aluminum trihydrate ree
acted with sulfuric acsd,

Procrs. Demineraloed water Is
first intraducrd 10 the alum reacror
whereuprm sulfuric scid 166 deerers
Bé) is added wntil the solution i 50
precent and, flling the wank w0 a
drpth of 18 inches. The temperature
resulting from the eanthermic reaction
B further ncreserd by the addie
tiom of stuminuse tri-hvdrate (puri.
Bed alumana) 10 240 10 260 T AddS.
tiona! alumina v addrd to maintain
this lemperature, and the rractirn s
cntinued for 114 10 2 heun while
continnually agitated with steam
which hevpe the aluminum wifate
shove its wnlidifying temperrature of
210 F. After the rractrm i coen
pleted, the betrh i then diuted to
make I3 prreent aluminum wliate
which ks bept for & hours st 130 10
140 7. Further didution preduces
20 pereemt slum srlution which fille
the tank 10 ¥, full 3nd b Fuid ot
ronre temmprtaturee The snhstion s
thea pumprd mat of the tank imo 8
krad-hrwd wiutm perparaten tank
where it I8 further dilvied 10 10 per.
cent The svetnge wrvice of the eee
ot b one havh pry doy It b
teachly wen that the crendrred Hffeets
rd diffrrrntial or eytle heating, enne
mamt scriation, and phvacwm and
ergetature bl crmtritate 1o what
o wmw of beords srversnl tren

Tquipmwnt snd rdarmance. The
teactom tankh 0 17 frot. 7 Wubn om
the 110 anad 7 lrer, 3 bew boos in drjah,
and wae bornd instafly with 16 rand

chemical lead mepponsed by wvertical
straps 4 feet apart. Tha pioved un-
satm{sciory afier only fne months

‘operation and was consequesntly
damtortion

npped out. Severe ical

strel bottom and sides w0 a bright of
18 inches.

Since correcuive sieps were abviow
and were dictated by the physical
lnitations of brad and mot its specific
rntance 10 the corrosve, a nrw
wnh Lining was netalied and put inte
wnike Ity hottorm and sdes werg
Lined with 22-pound sellorium<hesn-
dcal Yead, and tle sbithitly enmven
wp, with 12.pound chrmical lead
The sdditional strajs comisting of
half-onal steel convred by 16-pound
teDurium chrmical irad 7 inches wide
were imntalied 1o give wpport every
24 inchrs on the sde wall in contrast
with e orgwial 48-inch spacing
The botiorn wae wcwrrd by paralfld
strapn shrathed with 16-pound selle-
tivinchrmral brad 16 10 18 inchee
spart and 3 inches wide bolied
through the meel tank 10 supporting
serl | bratrw beneath

Repalrs of this Baing were mot
prcesiary wntd 16 mrmtin later when
woradic putching trcame increes
lnaty freaquent Al repuins were made
with cheermcal brad reade The walls
themerd the bast srmenent of baiging
o sagging briwvren the strajn, and
trgquited the last rrpainn Cos e
was Josst in the Jower third of o
vews] wall bt abvwve that, 1he wal
arve was erpened 16 hot covrenive

A R
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foara In the presence of air, and
some corrosion had takra place along
the crosts of the buleed hining. On
the botiom, crachs and perforations
had cauwd comiderable trouble.
Lrad between the ing had
bulged in some cancy m n3
inches above the tank botus.

Troubde with the bining was severe
brcase the product formed B liquid
aluminum sulfate which sceps
through occurring hair cracks into
the cavity under a bead bulge, filling
it, and later solidifying when the re-
action orases. Flattening of the bulges
s prevented therefore and the bulge
has to be cwt open, and the solidifed
aleminurs  sulfste removed. Leals
were detected by boles; the
prrwnce of AL (S0,), bring noted by
the appearance of stalactites.

This difficulty st the bortom was
due primarily to the appearance of
hoe cracks adjacrnt W the welded
sramm, on the sarm, om or adjacent
%0 welds (1om earfier repain, or along
ernts ol the bulgrs, 3 wually predom.
nant occurrence !

An attempt was made 10 coerect
the situation by weng a brich kning
w0 provide wniform support of the
hning and aho 10 insulste againe the
rxtremes of tempriature and fuctua-
tinew therrof However, the crornt.
ing (ompounds uwd did Bt with-
stand attack by the swohstion and
evertually the Weicks kunened and

under a brick lining quickly.

In contrast to the stuation 4 or 3
years ago, suflicicnt information has
been rrporied in the literature w8
previoudy described which prechades
the pomibility of removing 8 service-
shle lad-brick tining for want of
suflicienmly adequate et methods or
sechniques for dricrmining the Joca-
ton of flaws o keaba.

Taking advantage of the tech.
Biques made prmible by the advance
of puclear srerce, beak detection in
bead-acid brick linings might be facike-
tated by the wee of bow Inel radio-
aciive tracrraohent mrthods which
would drpend upon the ampldying
effect that 2 brad membrane would
have on & gamma radiation.induced
signal from & fuid source brhind the
Ening This could be sccomplinhed
by introducing a soluble radiactive
element into water which would then
be pumpred briwern the Jead mem.
brane and wruel alxR Scintllation
counten could be wd to monites
the imide surfaces of the vewel ia
order to detert amy intrmeifcation
that would be indwcative of & Jeak.
After or briute effecting repain m
ths manarcr, detergent chranung or
chelation could be emplyed 10 re.
move vestigry of the tracet weed
Funthre ue o wch techniques
ma)y be had with respect o brnded

proceeded to switl around )
damagr 10 the lead kning (o memn-
beane) and 10 the agitaing equip-
mrot 2 well

The teactor wms later relined with
8 brch.lrad membrane bning weng
8 witable cememt. This trial installa.
vra aflter & few imitial eakages res
maned ln wervice practcally trouble.
free for frve years In lact, faidures
ales Bve years of thn type of service
were expecied The only real diffi.
tulty prevenied of the tune was not
dur 10 the rrpains pecrswiaied but
tsthee 1o the difixulty racoumersd
in bnding the okt The weep hnies
wree 10 no avail and the brich haing
preveeird the esact dcation of the
Wals Atiempts made in rrpabiing
the kaing reschind in a grest wastage
of man hrrary and 7852 meive, unnecre.
sary tearing wp of dillerent part of
the liming In shert, 1t mriheude at
the time were ovwefTuiont 0 (ope
with the prabirm of bxating o Iead

About
the

»

Ldvard ). MoBartsy o toebaical
Gwritoy of Lood laduirws Ameria-
tma, New York, whope bt gothery
sad totreiates pre.iehle v howel
Inlerust e shont 2} phowe of bend
winge o pdsrna, b d-mrmoaies
Oo wlwrestea @ ot N wD bo
i v grasemmont pad i ooery,
otnd will aeeisd Vool wetty b the mdy
St o toe how ) poaliowg vel g
Wad Ho slen invostigoios srree whore
trwetth mght bo fweamery o vale

Shde, ond gravially empervu-¢ heh
tovorn b Molleiboy s grodeer of
New Yued T nnoviiy whooe bo s

tereod 8 B M give 1o meieliargwal
ragwmer . e wes besmstly wah
Vi Atmg [ oty Amorw ot Poan
Arms (arypwetstivn

form well from 9 10 11 yeans before
the frt deak occun with the sevond
olien ocxurring between 10 and 13
yan

To muw wp the siteation at the
brad catalyw plant, the brad forming
towery hiwed winth 3 qinch chemical
Sead supporird by a sngle serl strap
at the 1op are still wnaflected by cor-
rouns from the diluse a0d and ale-
mnum salfste solution, 3 pricem
HSO, 3 prcens AL (SO,),. 90 per
cent daminrralurd wawes s poom
semperature, alter 13 yean service.

Lead lined storage tanls costaln.
ing acid-slurm nhutioon diluted 10 20
pereent strength, and walutions fure
they dilutrd for intreductina 10 the
brad formmng towen, ae ill giving
gord service to date after 13 yran.

A largr proportics of the piping
0 this wntallatice b lead which has
beca exiendd tryond the deviga
strem brvels withowt evemtful failure
and is sull in good shape attesting 0
the duralnlity of lrad in thie ajmplica-
tion Lead ppe, vahves and httings
In pump connrctions and Irad return
brads of sthune pipes wnder forming
towers are all showing encelleat
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