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The hot gas (290° C,-5%4° ?.) cnters the scrubber cooler (soe 'm-m
Jog, 1 a2d )) whore in @ brick lined chasber 1t passes countercurrent to ecolamd
1iquer and then passeg upward through 1) 3, of apiral ring packing, Dozmrard =~ -
flcv of circulating sinc sulfate soluticn (ernalysis balow) cocls the hot gas -
_before it soters the mist Cottrells, Here the sulfur tricxide is rescved in
the form of a sulfuric acid mist, and this drip scid &3 rua to a settler tank s
whare it Jcins the returning t from the scrutber-cooler, After passing y
through the two expceed tuds nist Cottrells tha 50, ges pisses throvgh a Pree :
limirary ccks filter and then a final coke filter, Drip acid from both coke -
filters §s saat to the settler tank as shoom on Drawing Mo. 1, The gas then
passes on to the acid plant whers concentrated sulfuric uldhudobythl
contact process,

£, EQUIPMENT DESCRIPTION

; mtimpmomuthomsozmomo\munhaduaumu-,
g in the scrub tower, Eere the gas enters s bunidifier chesder 6 ft, 8 in, Kgh -
R construsted of 12-1b, lead and thres courses of acid resistant brick on the bottm g
4 and 12-1b, lead and 8 12-in, ccurse of brick on the sidss, Ths gas enters at .
290° C, through & cast iron entry sleeve, paszing through the dowrmard ciroulating

LY

Ths uppsr portion of the chaaber {s constructed of 10-1b, lead and one
coures of brick and 1s packed to 8 height of 13 ft, § in, with 6-4n, ard 3-in, &
sgingls gpira) rings through which the cooling liquor flows at & rate of 15-1b, hy
per nin, for esch square foot ¢f crogs section, The top of the scrud tows? s E
fabriceted of 10-1b, sheet lead supported by 2-in, steel pipe on 1 ft, centers

] over wiich are wrapped L-in, cupporting bands of lead, ILina sulfate solutic ¢ofe
taining from D-1L0 ¢/1 of sulfuric acid ia used as & coolirg solution erd

g oirculated as sioen on Drawing Ko, 1 through lead pips and lead lined equipment, Ia
i prping the gas through to the mist Cotirell 10 in, of vaowm are spplied,




J—

gt b o

e

ST

\ ——— o

LIACQE4C

ora rdrauis oy peslemy sl gt low
IO AN ¥ Vo4 AT -

LT ETLATELLT B

P ere uryd exd e onimerted wSh
C6 3ells inlie h EazZh wR Ta EhiH

Seng g CRLTL .'::,:fi Rty TH3 BL Lilbwe
3 trra o % revrd fop s
ol SO L:!J AR Rl SR -t

& Y oae T
lrm,? Cogntes $ony Conoy B
€ L ef cenoT.s B3 Mt eorwm....,.. &: .s.s L.J RPon A8 Drovael 3 koo %, BSPR

4 .kc&:bcu,aduax" in Lo,

. 4 4in the setiler, Corwsniris le;: p.nes will reaovs sluiye foom Wb
h“l..edc.m"atmpn the dotica cf thy exltler, Tho 10wid, lsed on Lis slop=
inz 6.<a3 will be supported Uy & serisa of rotial letd eovered gtesl streds oobe
vergirg tamrd the center, In place of ono lzmg strap froa top to botiam, shord
strags with a Geln, gap betwean sash stres langi f J ft, will be
sny circuxierence, to J0o-in, Wil be tin aixinos distance Detween these strope,

After leaving the scrd towsr the gas next passes
mist Cottrells 4in series whxich removss the pulfur tricxids &in the gas &3 & sulfuris
scid mist, In the Cottrell steel lead coversd star-ehaped wires are suspended
in the center of 10=in, dismetor load tudes which are positively charged and
oollect the xist which has become negatively chirged from the star wirea, A potene
tial of 60,000 to 70,000 volts D,C, &3 maintzined betwsen wire and tute,
typical Cottrell thero are 6 lead tudes 10-in, 4n dlamter, 12 ft two
tubes 13=in, in dismeter which oontein the two lead covered steel supperting bars
that support the bottom freme work vhich kecps the wires centered in the tuben,
The tuber are wxposed to tho ataosphere along spproximstuly 2/) ¢f the
while tecperatures irside vary from 25 to L0Y Co The ahoit leod forming the large
uppsr and lower chaeders 1s supported by means of horiscitrl steel streps bdn,
wide on 12=in, centers, There are )2 tons of 10-1b, shoot lend in the Cottrall
wiich 1 28 f1, 8 in, in Dight,

The cas Doxt passes through two coke f£ilters which arc rectangular chamders
congtructed of 10-1b, load, The first of thea. has b=in, of 2 t0 § pesh ccke and
the second has L 1, of coke varying ia sisv from 1-1/2 in, down o 20 or LO mesh,
Drip anid fram thoso unite L8 tekun through lood piyutomuulcrmhm%
gas 18 passod through 4rying towsrs, which 19 the first otip in the oontact prooess
for making conoontrated sulfurio acid,

Now centrifugel type Blowsrs, aedo by MootsConnwravills and the Elliot
Compary are being instellod et present for 30; 08 puapings Until reesntly positive
displacensrt Dlowers have beuts wped,

D, FERFCPNANCE OF LIAD

Theoughout tho purifisstion plant lead has glven vory satisfaciory selvioe
4n the 17 yoars of opcP-tion,. The EAd onluring the 8¢IND tower, sonstructed 4a
1937, at 2509 C, (55.° P,) 18 mueh too Mot for eontaot with lead and enters through

8 o0t 4ron alecve, Rovover, btoyord the slecve 12-1b, lasd govired bty ) eoursvs of
uﬂ roslstant brick has done thu Job of hendling the hod oorrosive 80} aad 803
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AUns 31.5 grazs por uw
Cedal \ -
Irca (ferrous) h.l
Sulfuric Acid 56e5
Chlorine. 1,)

During the past 13 nunths the circulant has contained in addition to
syove, pproximately 1,5 g./1s of Qucrine with no apparert effect on the lsad
as

el R L

o Wb
B

3 in.s.’ The above solution has been tested with various bronzes and durisst
) worthite types of stainless alloys which have been found unsatisfectory
% have eorroded at rates of 0,70L to 0,1 in, per yvar and sometimss faster,’

£. PERFORMANCE OF CTHER UNITS OF LEAD EQUIACKT

L)
tors, Two tubular evaporators are used in the leach
concentrate the gine sulfate ligquor, These are

01‘1-1,/2-&.:1. cast lead and have an 80-dn, stesa chest throvgh - -
v!:ich run a large mumdber of 1al/Lein, outside dianeter tubes

Do ling, Voacuum agplied is 20-2)-in, of xerewy, GCenerally
only ane of these evaporators is in use at a tine (with the
othars as & stand by), Tudes in coe evaporator are of ¢arbon _
, costing 21,00 esch while the other containe 17,00 lesd cov- 5
1 ered copper tubes, Ihe chesper carbom tubes bresk frequemtly
; but the lead-couper tudbes fail becsuse of pitting with
: . holes forming and no particular tine rate of fallure invalved, -
) wxespt for the excessive breakage feature the carbon tudes
: . give excellent service, It is & toss up which L4 ths better .
3 ¢ tube from the standpoint of length ¢of servioce cost of ;
5 ’ tude, TFor [uture design they may (o to 7% lead
tubes and out shott the lergth of tybing by shorter
; ateca chests in place cf the BO-in, chests pow in usse, »

i ¢ N mm. In the lesch plamt following evaporstion the

: nc & liquor 1s erystallited 4in & rubder lined vosuum
: ‘ cmuuuor. A special 3/8-4n, hard rubber 14 18 bonded
: ] @ to thy steel shell wherein the sino sulfate ¢ are age
£ ; itated, This hapd rubler lining resists sabraafon bty the

' 3 arystals, iicept for extsnsive fallure arcund the manhicls

£ At has given [00d service wilh only minor npd.n required

; - ia alacet 10 Joars,
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F e Se Reaxtion P’ e Pilter Pross, Eeverel lesd lined resciicm
I G i et i T liove paven exoclie® pervios, hande
ling encng othor mxtorials 8 dilcte sulfurio scld, Tha compeny
on invers ere particularly cireful in camiruciing tises leed . ¢
1lined tazxs to g6 that the gheet lecd is fizaly pevssed agsinet o
& sacoth stecl surfsce, It is .tive that thare be 8o : i
shrp odges beind the lesd tenk daze All wold geans, slag
; : . splatters, corners olc, are chippod, taun ground smooth bafore
r ] @ the lead shect {8 £pplied, Ancther plomt prosticc here thet
e . : 18 nct generslly obscrved elscwdare La tio use of wooden
i 3 o : forms cut on & Froper Madius (0 press the shuet lead fimly
against the tank, .
A lcad filter pross has 810 given good service flltere

i .. f1
- . ing ocut load sulfato susponded in weak asid,  This lesd eampound
3 1s shipped Lo tho coapany's lend works in WMewouri for rofining,

¥

PP Yz e

6, Dorr TMckner, Lasch piant oquipoent includca & 60-f1, dlameter
T GlcEncr.. The tank L2 of oonorete limcd vith Gald, lead
vidch Ln turn 48 covored with axid-proof brick, The rake

: nechonisa 18 of stec), lesd covared, Thc rakes thonsclves are

¥ 5 : of fard lvad containing 8 dispersioa of abrasion roslstant

! refrictory grains, This rekt actal L9 knum to the trade a8

Splumbalume® .

. . then the tenpersturs of the ocrroaive 503 snd 83y vapors L9 recuced by the ;
" sarub torer t0 6 rangd suitable for comtact with lead, the gases, wmt or dry,
' : have been handled in lead ducts and equipent fadricated from sheet load for ] ;
9 alaogt 17 years with no a precisble corroaten, Thin also appliss to the eorrosive !
circulent of analynis glven ®ove in d, 4 newly sonstrusted scred tomer, buils
1n 1937, with sdaquate briek lining over the lead to handle the Ngh tospersiure
tnvolved 18 expected to last indefinritely,
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N T Lenars ot abomt 30U P, O 78S €036 8f ek o ueed -
e whe 1215, ghuat Laf:‘—. ) s e LE<in: eowrese o€
RPN k?&fk do usod ovar the luh, leadl rideme .
W T8, 18 the perind Gumce bz, o ceifer 1ol omiue f
mu 19 w3l comr 1&»"w ‘i@sﬁo _ ‘
T gn g 10eft, seltler tead the 1000 lead sing e i 809 elantnn fis
Y eI edrmimnd,  Beniom cttoualsveonilel Cindanse bissucn VN suliel gloogy e
&«smmmmamw.mwnm«m‘dsﬂ. .
Dlcte ecid tazis, lezd linod, hnksldmuumrmnmmm
of plemt cpsreticn ef Rave otler lesd Ltesw euzh es filter prscses, Cowt 1724
ovescratonn Brs ¢xscilent in service tad tha §0-4a, tubesdd 1-1/ketn, extcicy
doxoter ere & souros of troble, Lecd-copper tubss Satl from extenzive piitisg
end are oore oostly than the cerdonm toies wxich hovsvar reak eagily, A ruidar
Uired aryatalliser has givea arcellent service oanbstiing the atrasim fros
agitated ginc sulfste crystals,

ixcellent serviee from 1oad lined equipoent is often the result of proper
cere in inetalletion, Hoere, wooden foms curved to fit tha tanks are used to
press the shact lead firmly to the carefully smcothod Lank surfase, Wiwa a
lining of brick is instell ;ple conant 19 dauded owr the brick mrface

that will sake the brick to contart, .
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