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LEAD INDUSTRIES ASSOCIATION

439 LEXINGTON AVIDWE
&' NEW YORX 17, R V.

BETALLIC LEAD PRODUCTE DIVIBION

My 9, 1952
CHRYTCAL RILLETIN MO, b8

SURJIC Ty COXTROLLIND
CORPOSIVE J.XR POLLUTANTS

To Mesbers of the Metallic Lead Products Divisioms

Attached is a reprint of cn article entitled Tontrolling
Corrosive Lir }ollutants® which was putlished in the May, 1992,
1s3ue of ®Air Repair® magatine, This 45 the officisl publication
of the Air Follution and Saoke Frevention Association of Anerics,

° The article describes how the two principal corrosive
alir pollutants, sulphar dioxide and suipturic acid xist, are conm
trolled through the use of modern lead protected equipment,

4 1imited quantity of sdlitional copies are aveciladle,
Up to twenty-five coples nay be had free of charge; larger Quamti-
ties pay be had st wur cost of six cents per copy,

Very truly yours,

Qlr &=z
Robartlo.lio‘!d
Secreta

N3116
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CONTROLLING CORROSIVE AIR POLLUTANTS
by Kemrrow H Rold

4 Lead Indusires Assxrotion
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The Dinnea Sy Epamade®, the Nes
Rina Tian Gas Epanalet, the Liw Ange
I prublem with slfurmm gased, and,
n general, the amplaints of many hxal-
s etusted near ndustnal oferatane
hove all scrved to puant up the v
tance of cntrulhg aie pedhatzn cound
by aermve air pollutants, of whah sl
fur dwmade and sulfurk scnd suat appear
t e the chaef (fenders

Thinigh the prbbem has been bt
" [IUNK finue mmec !nfwﬂr, 1t has ac-
tuslhy bem undet sudy {o¢ many peann
P ety twes yrars agn, the Amarn an Senclht-
wg ¥ Retining Commpany ot 8By, (ol |
watafled the hest satwlany ¢ onmenital
rletnmaln precpstab g b suppere Kl
moats prakned during g bt s sher
parting opctatrmn Gnverting wade
slfur dunide gaars hos bhevn an mpe:

tant mutcr of sulfurx acnd fue sore than
half a century, and in the last fve yean,
sccimdng b Chemiucal Weel, sene 20w
33 chemual plants have apent $19.070,-
00 an added facrhitsey to amend
pellutan akane and pay a kil of $5.590,
o9 5 year o opcrate them

Problem Mot New
Broause the ant pollutsm prblem
et new wmlastry has had ample tine 80
devek o and perfet appriprate oo
trdhng epapmet The apprach to the
aatrd of cenmw st pollutents hae

P ha (hnder 1960 |V pornms dud wubea o
peroad of bee doys and several (hamand
wowr bevsome swimely o8 ot e Py fa
e meede 1t U N Swwpman Gonersl b
md A Ahoels T H wae ot wnitd the pagk
N Y I S N O N N N R R L]
Mocomg awore thot Thets maghi Mo 3 wonven
dargor 15 boolih frowm ow e tommenaniy

The covmns wid thy dreaster, piarediag o U

153 revcd two pemeral aurses of antack,
depoending on whether the efluent 0 an
aenmol «f 8 gaa

In the case of an serval, mxh s sad
furx acd mut, the prdicm 1w amply one
of adlevten. J the partnies whah are

L Pubbe Heslth Sevvm o mvvennigstars, readdd
b lsd e 0 priuher ccmiuastsa of Bhere
tndatames 1) the pererny of pudi i Guen-
e ond mone pcod vmste 0 the s 3) the
Prevomg ol wisd partuiost ma'ter i Ve
e, grd V) 1he wrather ga snvermon paed
o amprretrste waim g poresd dren oo
| 3 JFOPE c;-um.' thoap P wiants W tOR-

centrate et eape b et eomed
wlley
P Hedrogen  wdbde bvorrag grarme  taoping

Iroan § reboery Bare fl.m Somparptiwry s ves
e gnd b rrumed V1 L ereinee tahad
g 1) desthi rn Mosenber 14 19V
Foae Ruo Mrrwr, wie 14 00 Pomes of
Hbraey

$ it B3 s ol o e detods fmmady
tote.ed 110 Lo Angotes pio.njhaty peory
dov. sard tha e v s ol 10y {m Angetes
Am Pl ae n (amrrnd Daeng
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exed of agglomerated into larger port-
da, they can thue be prevented from
poliuting the air.

In the case of & gas wach a0 milfur
Sursde, an enturdy differat comteod
technrgue must he vtitined. Two that are
in comancrcis] wee are: 1) converson of
the sulfur dotsde to sulfurk sod pro-
wading the volumne warTants the caperwe,
and 2) abworptson of the gas in chemscals
from whach &8 can be recovered a0 pure
nolfue diossde.

In the case of bypdrogen mlhde, 3 bem
axTomve but more toeic gan the ap-
prosch hag heen mmdar to that weed on
sulfur dosde. One method 4 9 burm it
m air to convert it W0 ulfur deomide and
waer vapur,

S 4 30, m IO + 150,

Ancther 4 to bum # in the presence
of sulfur duwsde to convert it to ehement-
af sulfur and water vapor.

HS + SO, = O + 38

Hydrogen sulfde is now hang treated
w2 pumber of aul rcfneties by means of
othet of these methods, One refnery an
the Low Angekes arca w produang sulfur
af the rate of 30 tons per day frum gaucs
that were formerly bumed to intruduce
100 tuns of sulfur dunande snto the stmas
rhere por day!

Subfune Acd Mit

Sutfuric aad 1 reaynized as the werk
hoese of the chemacal prucess industncs,
amd whate i  used a5 2 bt scd the
prescnce of sulfune ad must wery often
beoenes an air polluten problon of o
micralle magnaunde,

The clectnmats precipator, often-
vows referred o0 a2 “Cottred,”™ pro-
wded tne of the carhem (foctive mcam
fi¢ mupprosang thae cortumye a3t pedlu-
tant. Today it 1 common practice to add
an chtrostat peeopstatoe at the end
of the pricesmng arcult through whach
all gaws teanng rlfue bond sust mont
pos

As the gancs pase thamgh the precipd:
tatrr, they receive ehetrcal  charges
whinh cavae them 1o sgghencrate o
aulee. The charged perttes of acnd
dlect o the peecipe et g walle and, doe
o that own weght, dewend 1o the b
e i temvmval
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Modotod Cotror! poilnu amd weat [eroivaier past of o drwe 1300 mifnnd aind
srairnirmtiag went thowe sy ngh '
~ Phote ewrteny Calio Ovniel Drmon

slly adde desprogeatrmatcly to the cust.
In the case of a large chemical conpany
hiated 10 3 heamly pegulated atea of
New Jersey there was httle chober; eud-
lectin ehorency had to be rasend well up
withen the 96 1o 99 perent range

This wae acommpibed by mean: of 3
ming meadikcaton n 8 amveniuea! @
prectpatstor. A dead bned teed dane was
sbed to the top and aquipped wah

100 Percent Efficiency Possible

The mxmal «Bomey of an clectro
satk precipetatod genetally tanges from
90 1 93 pervert; the halance of 3 30 10
pervent acnd must stall cacapeng b the a
may ¥ ey MR httule an sl e
s hatard depending upon the huabry

Theectically, 8 peeciphete can be
upetetad up o KO percent ehaaxy,

bt the cntra equipment rapared goner shart Wed sack mppned by 4 sed
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framcwork, thus beinging the ttal awdded
hoghe to 30 foct.

The dume served a dual function: to
asd the gases further and aleo snsure
that the upperexet acctamn of the pee-
apetatin chamber wamhS operaic effce-
twely togandless oA wnd and wrathet
cexitr e Perfurmance tosts on the
Wexhbed peecipetabs shermvd that an o
take of Getrmve Bt aotasrang 133 Mg
per cubic foat of slfur acid was re
ducrd 1o the wry bow vahoe of 1.4 0
30 my pex cubec fma ot the can.

Mede of Chamecol Grade Lead

T mutcrn! o aneroteo of all
electroatatic presipetats b hendlng
walfuern aond micts o primspelly of chem-

o Phote (vurirey Cake ‘Ohvenual Drvwses

Kal grade kead, that s kead camtanung
0002 w 002 percat whwe and 0.04 w0
0 peroent aopper. The ssethed ol o
srwixmn b penerally the cage type, that
w, the shoet kad 8 suppurted o a steed
framvewsek whach capomes the bull of the
extal’s surface to the asdng dfccts of
the castade st spdaere.

Preciprtater tuben, chectndes, sond pape
and all wher surfaces expuacd to ether
the must o the prrcipetated acad are made
of kad, enher oA woaliaed chewecal
frade oo od kad phae 6 percerd snti-
ey whete greater strength u secdad

Arxaher Jove that has meee tecorly
eraered the bld of canmewe it o
tant wntnd i the Ventun arlter. In

this dedoe the nnd tnlste are pulled
through the conatricted throst of 9 Ven:
tun tube where the particles encounter
high wekxaty water spray (Sow rate of
abnst 330 fect per second).

The water partcks are intentionally
beuden up to appevamate the ate of the
sad mist partddes, the chiect bring 10
combnne the 8ad partides with water
and thus increase ther weght o the
et whete they will no Junger foat,

After paseng thruugh the theoet, the
waghted partiicha enter & cydone cham
ber where thae oty deops, they ool-
fect on the adas and then fow down 0
the buctom of the chambet for withdeaw-
oL

The dean gas, frec of acid polhstarts,
i drawn ot of the top of the chamber
through Mawers and thence to the at-
meaphcre. Fur hindiing cahau gams at
the rate of 30,000 to 60,00 cubs foct
et munute, shout four of fwe gallons of
water are vaed por minute Howower,
thas s reanulatad o reduce the owerall
Wy CunmmPOon.

Scce the apeay water pacls up aad
mua and thus bocumes dikite silfuex
aad, all arcas coming tn cuntact with o
are priatcd wunh kad The opdune
chambery arc umaally kad hned and the
sctthing chambers, pumpe and papeng acd
0 fecmculate e watet arc ao con-
wracted of kead. .

Sonic Agglomerator

Anather spparatus Soveloped cxprese-
by for air plluton quntrol s known as
the weac aggkacrator of collector. Thee
type of callectar oferates on the prncaple
that hugh intenasty wand will cause por-
tulete matter to aggkencrate.

m mist-Laden gascs arc ked joto

sund chamber where thay are exposed
W a wvery high intenvty mund bckd gon-
rated by & copromed ar opctated
uren In onc inssllatrn, the wlume of
gas carrying the aust maoves st the rate
of 14,000 cubse foct per munute ad ie
ot & temperatuee of 123 deg. P.

The kad hned chamber 10 perhape 39
fect begh and eigh lect tn diamcter.
After cabesang. the partiches ate pased
ster the sheet lead cpchne wheee they
stc wparated (rmm the cthavnt whech
pricecds (it theoudh e b

Abvnst bl of the ¢odlectem xcuns m
the innet walls of the kwyr, the romaia:
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der wathan the cychones. Eant ganes leav-
g the mmic allter are reponted w
antan hetween two and three mg of
1% peroent sulfuns sod per cubse fuot.

Actuslly ultrasomscs are mit snrvobved
In the operstion of thae equpment Ong-
wally, rewcarch secesnd 10 indiiate that
uhramane o supermnns werr the ap-
pewh to mund anglomerstaon but later
apeniments dhowed that better temihs
were ddtained when the mmnd frequency
was dropped & en o the aubbie range
thrugh bept of & sery hugh intenaty.
Fucturately, the mase prablem has boen
owraoe through Ow ue of spcosl
smed  namslating  materal  wrapped
arsd the wund hamher.

By vang any of the apopoent e
far demrbend 2 8 8 comparatiwely mm-
plc matter to amtnd the exape of a0
suats Howewer, our bexef dexnpoaune do
it wnply that ather methads are ma
apally cfcuve, deponding upon the
Qrdasne encountered.

Fur cample, 8 ampie ake ha wall
supperm 8 fair peraomtage of acn] per-
toulate matter, A ade b w meredy 8
acaked hom full of arknary whe through
whoh must-laden gascs arc pascd, the
sue partakes heang entramned w the coke
mcrancs In adbtan, there are soweral
warctaes of cypvhuncs and other types of
peoapstaton, a8 of whad will suppecm
scrad s puliutants W vaming Jogreas

Corrotive Gares

Sultur deiande 19 une of the prnapal
Amaves sasaosted with ar peduten
thet » of a truly gasemse nature The
e tested mcthed for preventing mf
pdutan bty mfur dumade has teen o
adat, dean and anwert the gas 4o sl
furx aoxd, a methed whech has peoven n
many cases 1 be mi only cfective bt

corveraca) & well by pronbing 8 rradly
saioe prodhct

Non fernms metallurgnal operatnes
whnh unially iondve the raxmg and
moactng of malthde cres priaduce substan:
tial quantrtas of waste gascs branng sl
fur doande Ther sarly peoddems that
a1 o a3 tesult o prrmntting thee gases
®eoenape frecly 0 the stamaphere are
o monn hivrwiedge

The srcalied “omde formets” whs
Baated v areas pdpairnd 4o Inetallurgusl
kg (geiathen, # B trpoeted, made

e PG it s . it il S -t ARG W M s B Ml

mare iy from Liw sute than grop
rasng But wdey they'd me fare o
well for waste gasct, pertcularly sulfur
duande, are alint wriwerally removed
hefore entening the atmosphcre.

Standend pesctice w o hrat wet the g
ga 10 Ged ot and aler baak drem wme
of the heaner fartaculate marter, paw the
s thrrech mam Coetrelis ue clectrostat
peearatn whah remowe the halance
of the mi suspendad matter, cool the
gas by pasang t through bead pepe onal:
ing anls amd then anwert 1 8 onven-
ol antac prcem apapeent o high
cuncrmratxn, lagh punty sulfuric sad.

In suny mnatallatane where the vol-
wine of gas 1 large and the perarntage of
mlfurc dsotsde w n the nnghhorbond
of 2t ) pefront, ® @ Bxec cconoewaal
w comwrt the gas 00 slfurk acd =
madern Mille Packard chambens whach
operate mrwe cfiacntly than a contact
plant under Jow sulfur decarde cooven-
tnhons.

Sanr a4 ready masrket emists for band
sulfur dnraxde, 3 mory fecent peactice on
the part of many operston faord with
the tash of chawnating sulfur dwasde air
pllutsn » o lict, punfy, and com-
peom the gos for sale a0 hyuad 99997
pervent subfur deorsde.

Dimethylondine Used

One of the newest and ot sucors-
ful mcthoals nnives desmidving the -
pute ga m axd dmcthyliniine and ¢2-
tracung # w0 pure mfur damide by heat-
g the peegramt Suncthylanshine sdu-
txn The duncthylanihine 1, of coure,
regencerated and rturmed to the aroust
fue re-wse Here again, hevause demethyl:
stuhine sulfate (dimethylanline phae sul-
fur demade) 1 qamarve to practically all
puteral of anetructy n with the eacep-
ton of bead, el the entire abwwp-
ten, fevencratan, and punbistun pro-
com 8 coducted in bead prtected egutp
et

Depernbing on thnt avalabslny, sulfue
duride way be abmahed fir regenera:
e i (ther chemuals. vansns alkaben
s nem  ampmnds, B0 frdaseum
phanphate, dirthandamine, ¢ One
chrtnn ol vanpany, fig rrample, disadves
wane solfur Juasde in by prdnt ar
Jeum mltie to foem sadiom acad mlbre

Ia thes cam, the pridiem srcme from
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the fact that in a sl contact sad
plant all of the sulfur Grossde that enters
the cunverter es ma vemally cupe o
a1 slfur truande Thus means that wgy-
where frm anc o three percent sulfur
dutade may escape wnto the atmasphere.

To prevend th, plat engincers con-
structed apspeand to wtilize by -product
sabum sulite, whah hes the ahaley of
shw rting sulfur duagiic 0 form sodeum
basslbre,

The aulfur dutide w recawcrald by
hrating the hamtbte wrh seam, thus
freaing the sadum sulfte and resurmang
% to the orcurt. The shwaptin tower
Gus partculsr casr amaests of a2 steel
shell 43 feet hogh hned wmh bunded
kad (icad hnded directly 10 nteed; in
Aoz a kad cled sedd), then s Liyer of
wall hard, and Snally a Layer of refrac-
vy heck

The regpenerating tower is three fect ia
duamcter, 30 feet Jogh, and hned wth
hnded lead and carbon bk The fnal
€t gases 1 the pricem are sasd to con-
ton caly 1 mg per cubse fuce exlfune
] muet 30d 8 mg por cubec fat sulfee
e,

Tiee w cmmierally lower than the
ot gaaes and et of 3 sandard con-
it ad plant whe b emat appecumatcly
Ul mg et cube fat as mem and 200
my per cobel fut as sulive demsde,

Inndentally, thee plant managos to re-
arver abuat 10 turw of aulfur dwmide per
day fren thas une cpetatam— 2 fasr M-
atam of what skl neemally be escap-
wng o the stomsphore.

Recovery Methods Very

Serar e h pribNeos w difcrent, e re-
cowery, depemal e treatmert scheme for
the aame gas may vary wnddy Thesr
virutrve Sepend on the amount of
materiad b b hopvnnd of, market vakue
o revmcred praduce, bxal plant cand-
e, e,

Much mee hu been soid and wrntten
ahant the vorvam typey of equpeent
mentnred alvaw 4 well a cther bem
caommcrcislly vard methvch ALl thne
deanhed are hnen W0 e systems n
e in ndostry balsy fof inerrcimming O
podiem of cuntndhng canerve air pod
otanta
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