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Atteched i3 the latest "Lead Chomical Construction Ballctin,®
dosoriding the construction and perfomuxce details of the newest
sethod for the manufacture of liguid sulphur dioxide,
Q Provious Bulleting $ssued by the lcad Industries Association
ares
3 lead Chemical Construction Bulletin Mo, 1 « orrosives Versus Loed
1 as a Corstruction Msterial® i

fead Chemicad Construction Bulletin ko, 2 = ®*Ihe Use of Load ia the
Palp and Papor Industry®

Lead Choamical Constructicn Eulletin Koo ) = "iw Devclomocts Ixpand
Use of Lead Construction®

Lead Chamical Construction Bulletin lio, 4 = "Load Versus Sulphuris
Actde

Load Chemical Construction Bulletin Mo, § = "Losd in Nodern Chamioad
Construction®

A9 long as our supply lasts, wo will be plossed o sond you
adaitional copics of this or any of our previcus Bulletings, kKranwhile,

wm chall contime to send new Bulleting Lo you 90 thit they say be
added to the eeries,

/‘bf‘, truly yours,

’ )
i Rebert L, Ziegfeld 2’
: Socretary
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i8¢ sls” = ooide of §9. f‘?:, Treenl prroty L8 BT baling reme
festored ¢ L emuiicl. . Beile by tho CLuTim asEelozommilon® pratesd uSLng
by ol ct :1:"‘. D rrsnd es the a..l.u.z &.s:iu wo ::.f' dinellylaniline
88 the &i30r;ooh ROCIUT,

‘First put i3ts coomercial eseraticn in the Fall of 1%L7, this new
Frocess suscersfully utilises cremizal and antizonial laad as Lhs cnial
meieriale of chexical conztrustion, leid &r w4 in tois {nstance far its
@zellent reslstance to tie corrosive charasterisiice of muliomr dioxide 4n
coetinztice with dimestarlianilire, Cf particular irterest fros the viewpxint
cf both dealpy and perfommance are the lead neat exchanger coils,

* O _FECCFSS (See Flow Diagrem)

) fTrars sre two plants in existence for extrectirg pure sulghur -
exide fro= Le-are dilute roaster ghses by cdissolvirg the cietafresd gas in

: dinetrylailings the Selty, Calif~rnia, plant of the Az-ricsa Saeltlsg and

: Refinirg Cozgany and the Copparnill, Tennezees, plrast of the Tennesses
Coprer Corrany, Th» Procers was Crveizped 224 patemte? My E, P, lozing
and T, C, Fitt both of Amcrican 8:elt Lr.¢ ar.d Rafirirg (Faterts %o, 2,295,557
and 2,393,C11) snd has been licensed to the Twressve Coppar Cocpany,

In the course of partially convertirg sul;nide ore concertrates by
: roasting prior to azelting, & consideracle gquantity cf sulphur ¢loxile ges
: is pro2uces, Part of this pas 18 —onveyed to ire #iljinr dicxide plsmt,
After clisaning to remove excass solid forelyn taterizl, the gas enters an
atsorhing t-wer consistirg of a serles of bub:alo csa which force toe gas
into intirzate cortact with dlasthylanilire, & weik orgaric Dese capatle of
dispcivir: oul;iur eloxide, 7nes guantisty of g that oy be ¢lesolved Ln
the T A d-pends upeh the tecpersturel e cooler tie 11714, the greater
the uantity cf gas ¢isnclved, Conversely, wren 2.0 1ivaid .9 heated the
€39 19 expelled, During adscrption the IVA 18 .44 ¢non =3 color £ yellow
to by rel, increases in tar;ersture 8.0 so £urt Do ¢ 1s3 ot intervals by
re~cir.ulating throuth 8 wmater coocled lead pipw ¢oll situsted outsllde the
tower,

ey

Aftar the dimetrylanilise passes thrcogh the alecrding tower 1t is
O eapestially ssturated with sul;sur dioxide,

N3088.01
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e’ To reine Lthe tererstnre of ths 'r-rnmt' ligquid defore sending
1t Lo the stritiing tewir b8 ecomonlcelly slvicieresus, This is attomiliched
ty p*s:--- % Unru.n heet entnunair colls ¥iich errvs 8 dukl purposel ohe O

preacct e Moutd Lidore going o e rmiy e tater, thus gaving stesm,
&3 Lre cllor to cocdl the delri-wdY 1i-44 fron toa girivpiss toxzr, The
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prurie acid redices 182 wiicr cortent 10 1623 Ahem 25 piets poT olilfon,
The gas now 99,9575 parcent ure parees 4o & corTeoycl whire At
s liqiifled uncer prezeuss of LD 5 SO pil and stored 4n 8 lrrge stesl tank,
Baipment froa the plant 12 meda 4in taik cars and in smaller containars,
! DESCRIPIION OF PCUIP/TT (Tennessee Copper Coapany Installation) !

1. As  Adsording tower and cooling coils,

The absorbing tower is of lead caze-type construction conaisting
of 12-1b, chenical sheet lead supported withipo a steel frazawork of colunne
and ring angles, Insice tha tower are 19 ubcle cap trays made of 8% pere
CD cer:t antironial lead I/L Ln, thick and supported on bonded lead steel spidars,
Tae bubble caps each L in, in dlaseter are corstructed of sntinonial lesd,

' ' As the gas 1s absorbed in the tower, the IUA 1liquid becozey heated
thereby reducing the adbsorption effiziency, To comzarsate for this the hot
l1iquid 13 pumpod of f at variocus levels Lo be recirculeted trrough coolers
and then returnad to the tower, Thesze coolers are construsted of 6 percent
1 antiz-rial lead pire, 1 in, in dlarter in tre form of two concentric heliw
¢al coils, one nested within the other, Cooling waler 1s sprayed over the
outer surface through 8 circular lead distridutor,

After the aaximm volume of sulphur dioxide has been adsorbed, the
Tpregrart! A 1iguid is pusped from the absording tower through & hest &=
ebu.;of.

B, Hest Exchanger,

The heat exzhsnger consists of four colls cornected in parallel
with each coll eade up of two 1rad pipes, ono inscricd withln the other as
{llustreated in thy drav vh the last page. The largor pipe has an inside
Clameter of 2 4n, with 8 3-in, wall thickness, The inside pipe {91 in, in
ginrater with & wall thick-ess & 1ittlo 1eas than § dn. st the thinnest sece
tinn, Tha exterior of o Lol nipe hag been axtruded in the shape of a sixe
pointe’ star Lo pmovide mipiort and alne retaln encentricity, In adzition,
WU:e pipes were dozd ned oo that Lhe arcas of ths space between the two 19
srroximately equal to the Cress-rostional ares of the Lnner pife, After

O extrusion in 10 and 12 £, lesgths, tha snallep pipe Lo tra-rted into the
larger and both are Vren colled h-u wnits 11 1, in circualerence,
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Tze satorsted DA containing 15 percat by weieht of slrytmr dicxids
enters the hMert exchemgzems 2y & te.persturs of £46° 7 ard is calculated to
lesys ot obeul 1750 F, Vv pirirped T4 onters the eT:hingers at a tenperss
ture of 197 F ard u esloulated to leave at shout 1107 §,

C. Btri;";‘.n: Torz >,

Afver oovina tha host exzhanesr, tha fpre-nentt llesld fe poered

to the siri- irs o ;‘«::,.:m.o towom vhere 48 49 €: -

theowsh stoinlers ¢oval 322 flns celenirins purTiur
sro T, %o piriining Qaute g prmgr o SRR QY

18 pecower ! and peoes
ne t.';:&‘.?-,;‘ - > e, C“ Cifera dn eenitpusiian b Y iy of
- niv ) the steel and lovd er t: . A
: 2oy bere botsuse of the RigseT e Cr 4
weivad, 5.:;:'4'\@:‘ L BIn D Lead covered stecl barg welded 4o $hr Loer o021

&re 27 anti ~..la) trorg helaing the butble cepe.  AfRel leaving .o siripping
tow:r the Sxoter prase® Lo poperated from the [14 liguid, The forcir is
cherged to the regenercstor for recovery of contained LA and the anhydrous
dirsthylanilire returced to the absorber circuit,

D, Other wm.

Drying of the murified sulptur dinxide gas i3 effected in 2 sleed
bubble cap tcwer, the lower pertion of which is lined with 16-1%, lead to
serve A8 & FUIpnric acid storass vessel, The first tray in the drying tower
is subjlect Lo wesaar acid and wet gas 24 tharefore 1is zonstructed of leoad
as in the absortisg and stripping towers, The urper six trxys and Cipe ex-
poscd to 98 percent acid are of steel,

#ost of the suriliary equipment i» constructed of lead, Clean
swlphur dioxide gas enters tre system throuch 8 12-in, lead cutt, The
weak sulprurio acid fsed tank for the sbsorbing tower 18 & steel tank lined
with 16=lb, chenical led, Tre ooluuon tollector fr-m the sods and acld
scrteors Lo a cage=tyTe vesael rale of L0-1b, clenienl ledl, The KA
separsting ta~k 19 pizilarly coastructed with JO-1d, cheecic.l lead, Two
otrer IMA separasting tasks are of steal lined with Eeld, cramicel leed a8
18 a stri;gar water tark, Tiw acid dilution tark using crent sadphuric acid
from the dryirg towsr and supplying weak aslc to the abenrbing tower foed
tank £3 & stecl shell lined with 16-1b, cremical lead, Lea? pipe, an antie
nonial lead pump and valves condct the acid to the print of use,

PEPOTIATR

Operstor's ef the Ternssses Coprer Company's plant state that,
Toisatrylariling saturated with sulphur dioxide 1o scidic ard its corroe
sive a2tion L» entircly sizilar to that of weak sulphuric acid, There la
no specific data on (te corr-sion rate avallarle; eulfine 1% to ssy that
there 13 no corrosion of any of Wae lead equipment sjparent sfisr nearly two
JoArs oervice,®

The Selty plant of A.3.4R, was fut into operation in Octobar, 1947
with essentially tha alnve squifnant, excepting the hest ex carfsr Coll whioh
was flret coreiructed ¢f iy )16 stairless pleel, In tie zidile of 1908
the stalrless stesl coll failes and W repleced by the 1ead coll descriled
sbove, The stainless steel a;parently wap unadle to withstani the corrusive
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sttack of the sclution at tha temperstures invelved, The balancs of the
i eent constrxted largaly of lead L stil) funcitoning o3 originally
saticipated including Ua Dast exchanger coll mow mids of load,

It iy irtererting to note that the stzirleesz stasl installation éid
et lost 8 £l recr, Contrere o mas popdar conteriions steinlats stesd
s not 8 curzeill Lop earcvaion pToRloli, I Ree $e pmritowiar e
for whish 1t 18 weller Lied furl eo hes losd but waere corrot.sn tel
o sl
concern than lecd by ol) merms ghould be considared Lol
plud CorTosian Fesienrco L0 ceandsd thea it 43 8 eoonoed

Coorde #tid (bl cw 66 pereent) snd corrozive sl=hiies L3 th: cnaef

Tooy givezia

to coring tha sl s ¢f stecl with the enticerye(l ; M,
im a8y -rly straz,. ! lend 14mo4 wemerl or & bendod Jeey ircd vriocls Im

this caaner lessts svpeior tersoiion registento 6o be ruscer:ilully sdaphied
to a veristy of conditicns ercountered in modera chumical mammfactiul o,

OTER K718

Checical Bulletin Xo, 1 » 0, Purification Plant® describes in
dotail the uses cf lead as s raterial of ‘construction at the 8, Joserh
Lrsd Compaay's Josepttown Iinc Soelter sbere by-product 50, 19 handled,

Crezical Bulletin Xo, 20 = cotalng 8 reprint of sn article which
appeared in Xremicsl Srglneering® entitled *Sulpimur Dioxide Versus Cone
struction laterials,® This article describes in detall the performance of
lead with sulptmur dioxide in & Variety of installastions,

lead® (Vol, 18, %o, 3, 1950) = Lesad Heat Exchangerss pure silpime
dioxide productica utilises wmsusl design., FProtes and drawings.

YLend® (VYol. 19, Ko, 2, 1952) - Kodern losd Construzticn is
dowest Liquid Sulphur Dioxide Flant, Hotos and {low dlsgram,
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TENRISILE COPPL R COMPANY
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ASSOCIATION
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