"’,.c,i’.’ &%
; : gzw pariiocn
£ m;\? 1 i‘t.g 2w Th 10
& of the les €ean Y tne o ’ae :: and
itz loed, fris flst b:i“c..m tk g elims -
5 ancovatered An hemleptiorices) end "V Lottt frastalletdicrs, ThY
tixe of geivioe has not been o roi Iielentily long to Judoe fully its ::..z'l»s but f_
to dote periotmancs has beas bl hly satlelestory. "

Iz edtition, 3/16 in, lezd lirdng {3 Exng fron a sincles horizosgal -ml
FLrey Pear the top of the bead fourming towsr, This lead lining has serwed vith
no signs of fallure gincéd Kovenber, lyel, &t room texpersiure and 4in the proe-
erco of dilote acid alum eolutiocn as shxwn in Drexing Xoe ),

Stesa ejoctad thromch & Lronte educlor let for hesting the scliuticon b33
eliminated t2e uge of load stesa calls, agitates the sclution and does nq
with ¢b2 lead peddle wheel {ommerly used for agitaticn,

Flexible hose corncctions into diversica boxes hive eliainated the use
of marny large lead lined vilves, Application of other materials o the almm
ramnfling is also discuased, . .

3. INTROODUTTORY HISTORY

A to%al of 125 tong of lead was fnstalied to hundle the corrosive acid
alua sclution in the bead cstalyst plant of the Socory Vacuua G11 Co., Inci,
at Faulstoro, K.J. lnerly two tillicm beads or 50 tons of {inlshed catalyst
per day are procuced in the lead lined forming towers from gel forming soluw
tions coosleling of sodluny siliceatle am acldealum (aluztinun culfate)e -~

The eyntdwtlic tead cotalyst 4 u»ed in the Themcfor eatslytie cucldng
provass which has recoently eoco into catenglve use Lo the productien of Kok
eiare qzaciing,  Trs idu2 uessd L8 produced in a 2ead lintd boiling tark frow
alusima tiiigrrate resciad with pelfurio said, Alusinus sulfate (elua) ia
procaced fron the brelo rew materiels rather than fron comwrolal alws becauss
of high purity requirszents,
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M::eml‘.zad water, (1v2d of catalyst paiscns sush ss irom, copper,
ehrvdun, & sodiva by uee of the caticmetrdon exchen e process, L8 Lirst ime
kol to the Elul reacter, Consentreted sulfuric zoid is addad until the
Boition e 507 eaid which f11l3 the tank to a depth of 18 in, Aludnus trie
Rrirats ia 2dded which gterte the exctherzic reastion and suditicnal aluxirna
L3 rid2d to meintain temsesalure at 20-200° F, The reacticn 43 continued
fer 1=1/2 to 2 h.. &t this tenpereture ami ia continuously agitated with stema
arsd kept above solidifyzation tenperaturo of 210° Fo Then the datch is diluted
to 23€ aluxinus sulfrie and kept at 133-1.;0" Fo for four hours, PFurther ¢ilution
13 done in this tirk until 44 4s 9L full of 278 alua solution which rozalns

»  liguid et rooa tezperaturo, For use this is further diluted to 132 in & sclu-

tien preparation v.mk. Soveral cycles are run dally when the plant {s in full
aperation, . o = «

« BUTRENT DESCRIPTION AKD PEFFOUUWCE

Tho rvaction tank 48 17 ft. 7 in, inside diameter and 7 ft, 3 i{n, deep,
In Novesber, 134, a 1/L-dn, chexical lead Mning was first installed with vore
tical stra;s every b it This proved unsatisfactory after a bare five manths
and was i opud out at that time. The most sovers stapge of the reaction occurs
when the tank i3 (illed to & depth of 18 4n, and the lead ponetration by the
alun solution after five months was o extensive 88 o require replaceaent of
the steel bLotton and gides to a depth of 18 n,

Tra new tank lining was {nstalled in March, 1945, end has served to date with
only wli; M back.ins of the lszd xnd an occanional za&h
1

lrak. 7The bLotton end zides

goe ner 3/8-4n, tellurius lead and the slirntly convex Loy dc 3/16~n, chesticel loady

Adsiticnal straps weio irstelled go Lhat U bow dining % sirapped every 24.5 in, @
thy sidn walle, The button &s pecured by parallel strap, 18-20 dn. & e
lose Jiguid leval st heipht of resction folluwed by dllution and lower tmzms
placs 1ittle sirgin on the upper tank wali area.

The origirz)l apitator was a lsad govurod pacdle blede t¥i» Dt the legd
cowapin: onve £:! £xpanlng the stoel below to tha corrcalve acld alun sclution,
The stec) Lelts *m‘“.tr.g the peidies ociro-od away and the pasddles fell off, Thde

wAS Feplzoed by the sducior systea desaril-d below,
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“fete, £3 mxlfuric sald, and X doinsrale )
Lrrough lesd pipes to 8 flor esnirolicrs The -
£ e 4 eafely hendlisd in gteel pipe, fxiem
tubing then co 7.3 bt :,u.u..&cns to tha crst silicon bronre distriteting
bsed, throush a Lucite notile, over 3 plastér of paris fluied distributing
eon? into the lexd lined tower wiore boads are formad &8 the droplets fail
through 8 layer of oil, Sluice wiier st the bottca of the tever carries the
beads throuch lead pipo to a weir box, then through mbbcrho«totvuad
steel fluma and cu to wet bead procesdsing, .

s

4. USE CF INTERIALS COWPETITIVE T0 LEaD

With the excepticn of the perforated lead stanipipe, all pu-u of tlu
eductor systea in the alus reactar are esde of bronte (83% copper, 105 tin,
22 lead), itonze pipe snd fittings of this compositican glve (ood service but
when first installed braxs was uscd with resulting severs corrosion by dezincid-’ .
cation. Stean for heating is jetted through the edustor nozile eliminating t!u e
m of lead ztasa colls Tor boaur.g.

Cast mixing heads (Soe Draxing Po. 2) of silicon bronze are used in mixing
the acid alum with the sodiun #illcste Wt proved to be very porous and the solue
tion seeped through, 7The nixing heads were oomtinued in use with diminished
seops e after i=yrognating the castin,s with a phenclic resin. Connections to
the mixing bead are of Saran tubin, (8 viryl plastio) which has given good sere
vice and elizinated a leaksye provlen around threaded bronse juints, ‘

A nosale of Lueite provides an exit froo the ri. L heed and the mixture
is discrargod ever the apex of & fluted corm of plaster of paris, A thin antie
wetting wax coating ord;inelly aipited to Ahe cons surface to prevent pel adhorencs
wore off in spots necessilating "aily redipping, A Asericcatl reain pelint was
applied and incressed cone Life nearly thirty tismes.

Lucits hag alzo been found puitable for use in replacing parts in bronte
flow control walives in a3id slue nm. dorthite pumps in thwse lines perforeed
woll Bt bronce welve parts weiw gevemaly corroinl in less than 8 year, Lucite
Parts machlned dn the vfinary #5003 Fepiaced Whene And ars now serving well aa
pPlu s, sealy, and rods, Yoonzs has served niequately in ecid elun lines pot
requiting close Ltolerances, but longer cervice (s expected from the lucite
replacesent,
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brili o e evat sbmt 336 in, thiok, Lae
SR o h

£loo wood in the wet proceasing eyxtea ere :uinh.: tml (18«") S-s
meeh dre goreen ctralners over the efriusal lgusr out These B &z tho

botios of the lasd pipe ard provent the besds from no:u. o't quu;h the e
outlets,

After wet procescing the beads are gludced t.\.rweh an.nd stecl ﬂmo to
the dryers. In large ereas of the flume wax is worn off but the steel below irg
not correced bocause m«morw-muqmumao‘rsm.mam
wiite surface coating fom on the stecl, -

A. AL REACTION TANXS, -
1, Cheztcal lead, L/L in,, :tnppod every M in, Mhdbadh in hu

than five ccnths, ) .
24 Telluriua lead, 3/8 m., :f.np,»d every 2 in. hu Jrven good service |
since ¥arch 1945 (2 months)s lencth of sardco 13 as yet too short to judge the -

perforcance of this lring,

3. Rsgularly spaced squeres of hoao,eneously bonded lead lining fxiled over
ndght, proving inslcquate to gugport the lesd lining under conditions of fluoctuste
ing teaperaturos,

L.Flat botton daon hes elininated saciing and lezkage troubles encoun~ 5
tered 4in hexispherical and "V' bottom tanks, Tids 1s whare cll leakage occurred {n
the alus reactor of the Baltisore watersorks {sue Chemical Dulletin Ko, 1), :

S, The plant enzinsers would like o know of (27 nothods other than woep
holes by which leake in lead linsd oteel tanks can be rewcily located,

&, Brase for interior fitiings in the alus resctor {siled Lecause of dseing

ffication, TLductor paris of broave have served in the elum reactor with no troutls,

B, BEAD FonMINg TOSTiS,

1, The bead [nraing tumer, lined with 3/16-1:1. chaxdcal lead {3 unaffoctel
by oarreelon {rom the dilute acld ard alumings sulfate solutions,

C. OTILR &T.‘I"!A!x »
1, %aren connectiona, worthite paspa, stainless apteel and jrariocat resin
PALALS are maloriasd proven satlefazinry for partlowlar phaces of »~.4d plua fai 185
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