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LEAD INDUSTRIES ASSOCIATION

430 LIDUNGTON AVIDRE
&' NEW YORK 17, K. V.

BETALLIC LEAD PRODUCTE DIVIBION

Ny 9, 1952
CHRYTCAL BULLETIN MO, b8

SURJICYs  COXTRULLIND
CORPOETIVE /IR POLLUTANTS

To Mesbers of the Metallic Lead Products Divisions

Attached is & reprint of en article entitled Tontrolling
Corrosive iir }ollutants® which was jutlished in the May, 1792,
13300 of "Air Repatir® magatine, This is the official publicatioa
of the Air Pollution and Saoke Frovention Association of America,

° The article describes how the two principal corrosive
air pollutants, sulphur dioxide and suWlpturic acid xist, are coom
trolled through the use of modern lead protected equipment,

4 1imited quantity of sdlitional copies sre aveiladle,
Up to twenty~five coples nay be had free of charge; larger Quanti-
ties pay be had st our cost of six cents per copy,

Very truly yours,

O syt
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CONTROLLING CORROSIVE AIR POLLUTANTS

by Kewrrow H Rond
’ Lead Induiires Assxrotion
New Yk N Y.
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Lavtoag dowe 1hiral of 6 Prase Actheny Veotnn arubber Whase ootn 8 ¢
1wrars of par weirr 1ftey fot wetting o d wwt perinin

The Diwnea Sonxy Epemaie®, the Nca
Ria Tian Gas Epanalet, the Liw Ange
s prbiem with slfurmm gasend, amld
n general, the amplaints of many hxal
trs studted near mdustnal opctatane
heve all scrved to puant up the npor
tance of cmtruhng ast podhatzn couned
by aenmve arr pollutanta, of whah ml
fur dnaxde and sulfurk acnd st apprar
t by the chaef (feraders

Thiagh the prddem has been ragint
w ol finus muee teuently, it hae ace
tually bemn under sudy fie many years
P ooty twe yrars ago, the Amern an Senclt-
g U Rebrung Company st Sy, Cabif |
wtalled the hrst satila ey o onmeniral
rletrmatn preoptaty b suppere nd
mats prakned duting pdd am shver
patting tpctatren Gimverting wane
slfur dunaide gaars has bevn an impe-

tant smrce of sulfurs sond fur more than
half a century, and in the last fve year,
accimdang i Chemucal Week, sone 30 10
3% chemnal plunts hawe apent 319000,
00 an addd fachtoe W antrd
pedlutan akne and pay a kil of §3.590,.
9 5 yrar to vperatc them

Problem Mot New
Broause the ant poflutsm prdicm »
et new wmlostry has had ample tine 80
dewebp and perfet apprpriate oo
srdhng equrmat The apprwch 1o the
aatrid of oenmwe ur pollutants hae

Pha idsder 1960 |V pornms dud wwba @
pered ol bee doys and seveial thamend
>oor besme weresly o5 ot [hmes Ty In
e mewde 1t L N Qg Gonersd Lsm
od A Ahoels Tl woe st wnid the vagk
imfand s DN ccwa 1Lt 1Ty maten ai 8 wi-de
Mocome sware thot Thets mmoghi be o wrnsoe
Barger 15 baolih frrwm om s mtomengiey

The covmee ok Ahg Preasier, piarediag o U

13 rarcd two gemeral amres of artack,
depending on whether the effhuert 0 an
aenwd 2 0 gaa

In the casme f an seral mxh s sad
func acod mue, the prbicm 1w smply ane
of ket 3 the portnios whah are
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exced or agglomerated into larger porti-
dar, Uxy can thue be peevented from
polluting the air.

In the case of a gas wuch a0 sulfur
Suasde, an entirely different contrd
technsgue must he volzed. Two that are
in cxmancrcia) wee are: 1) convermon of
the sulfur dronsde to mlfurk sod pro-
wding the volumne warTants the capanee,
and 2) abworptson of the gas in chemscale
from whach i can be recovered a0 pure
wilfur dionsde.

In the case of byndrogen mlkde, 3 bem
axTosve but more touic gas, the ap-
prosch hag heen mmdar to that ueed o
sulfur domade. One method u 9 burm it
| air to convert it b0 sulfur deonide and
water vapur,

HS + 30, m IHO 4 250,

Ancther 0 to bum # in the presence
of sulfur dasde to convert it to chement-
al wulfur and water vapor.

HS 4 SO, = IHO + 38

Hydrogen mulfde s now hang treated
w a sumber of al refnctics by means of
other of these methods. One refnery an
the Low Angekes arca w produang sulfur
of the rate of 30 tons per day frum gaacs
that were formerly bumed 1o ntraduce
100 tuns of sulfur dxmnde nto the stmas
rhere per day!

Sulfure Acd Mist

Sulfuric and » reaxnized a9 the werk
hoese ol the chemacal prucess industrics,
amd whate ot # used a5 2 bt acd, the
peoscnve of sulfune aod must wry often
heooenes an air polluten problon of oo
micrabNe magnstude,

The clectnatatic precipsator, often-
vows referred to a2 “Cottredl,”™ pro-
wded one of the carher (Foctive mcam
fie muppresang thu corrumye 2 pdhy-
tant. Toay i common practie o add
an chatromtatsc preopstatee at the end
of the pricosmng orcut through whach
all gaws teanng sulfue aond st mont
s

As the ganes pase thamgh the peecipd:
tatewr, they receive ehetncal  charges
whih cavae them 1o sgxhoncrate o
aulexce. The charged pantites of aod
(o flect om the percipetan g walle andd, doe
o that own weight, deavend 1o the he-
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Moed.ted Cottoe? pwilecw ad et
graitniratrag weet rhoww sy nght

100 Percent Efficiency Porsible

The txmal eBomey of an cletro
datic precipstator peoetally rangrs from
90 10 93 pervert; the halance of $ 30 10
pervent aond mist stsll eacapang b the atr
may ¥ ey PR ahattte sn sl el
s hatard depending upon the hxaliy

Theectically, 8 preciptere can be
upwretad up o KO pereent ooy,
bt the cutra equipment Pnpated et

wiliie

Foopteine poct of o drwa 1pe smifnne aind
— Pty (ewrteny Calis Ovmuel Drvnon

ally adde dispropestinately to the amt.
In the case of a large cheenscal conpany
bxated 10 2 heavly pogulated atea of
New Jersey there was httle choder; eod-
lectrn ¢ hoency had to be raserd well up
withen the 96 1o 99 perent renge

This wae accomphialed by mean: of 3
mirmg pedibcatem 1 B Omveniuna!
prectpataton. A ead bned el dane wan
s 1o the top and equippad wak 8
shiet ead mach mpported by a4 stedd
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framcwork, thus banging the ttal addad
hewhe to M et

The duene served a dual functin: to
acd the gascs further and aler snsurce
that the upperenet actemn of the pee-
apstatir chamber wamhd operaic efcc-
tvely tegardless of wnd and wrathet
cwnditrne  Prrfuemance tosts on the
mxxhibed pecciprtane shermvd that an in:
take of Qetomve Bt antasung 133 Mg
per cubec fak of slfurc acid was re-
duced o the wry Ve value of 1.4 %0
90 my et ubec fongt ot the cant.

Made of Chamicol Grade Lead
Tie mateta! of anwrateo of aft
cloctratatic prespiates e hendhng

aulfuerw son] mects 1o prinsgelly of chem:

« Phrte crurirry) Cakie Orvemual e

Kal grade kad, that s kead contacung
0072 to 002 percent shvweet ard 0.04 w0
QR potoent appet. Tie ecthed of aa-
strwcixm &8 penerally the cage type, that
w the shoet kad 1 suppeted i a el
frameweek whach capomes the bulh of the
oxtal's surface to the asding dfccts of
the ovtede st mphare.

Previprtatin tubes, chectrades, scnd pape
and all cther surfaces expuacd to ether
the must co the precipetated acsd are made
of kead, enber oA unalhard chewecal
frode o oA kad phn 6 petcerd anti-
ey whete greater steength 8 aocdad

Anvaher device that bas mvee reaonely
erered the bdd of canmw o pedlu-
tant ctntnd i the Ventun arvdter. In

this dedoe the aad mists are pulled
through the conatricted throat of » Ven:
tun tube where the partickes encounter
high veloaty water spry (fow nte of
abonat 230 fect per socond).

The water partsicks afe intentionally
beuden up to appevamate the ae of the
sod mix parcles, the ¢hject bring 10
cntane the 833 particdes with water
and thus sncrease ther waght o the
paant whete they wall no Junger floet,

After pasang through the theoat, the
waghted particies enter a cydone cham-
ber where thae eckarty deope, they ool-
It an the ades and then fow dowa 0
the tactom of the chamber for withdeaw
oL

The dean gas, free of acid polhutars,
i drawn ot of the top of the chamher
theough Bowers and thence s the at-
meaphcre. Fue bindiing cabaua gams at
the rate of $0,000 to 60,000 cubse foct
per munute, shout four o fwe gallons of
water are used por minute Howewer,
thas . reanulated to reduce the owerall
waler consumpaon.

Scce the apeay water pucks up aad
mue and thus bovuma ditute sulfuex
3ad, all areas comung ;n cuntact with 2
arc prtated wuh kad The cpcone
chambery are usmaally kad hood and the
sctthing chambara, pumpe sand pepeng uacd
o reamculate U walet arx abo oo
wracted of kead.

Sonic Agglomerator

Anather spparitus dovedoped cxpeese-
by for air pulluton quntrol e known as
the sonac agckancrator or coliector. Thea
type of collectot operates on the panaple
that hugh intorusty mand will cause pus-
tvulite matter to agghencrate. .

The mist-liden gamcs are kd foto a
sound chamber where they are exposed
W a wery hgh intenwty sound Scld gen-
rated by & cenpromed ar opctated
nren In oo insallatra, the wlume of
gab carrying the must mawes at the rate
of 14,000 cubsc foet por munute and i
5t & temperatuee of 123 deg. P.

The kad ined chamber 10 perhape 39
fect tugh and cight fect tn diamcter.
After cnalesang. the partiches ate pasmed
snter the sheet bead cpchne wheee they
ste wparated frm the cthaunt whach
prixecds it theougd e Lop,

Abast half of the ¢idlectem (xcun m
the innet walls of the krwer, the temain:

S ases

YT

et s e Bt SNGEL IO I Schaciat e haid i S A S o S A e S e




L e

S A oA A i Lttt s i o

e i b e

P N 2

der wathun the cyciones. Esst gases leav-
ing the mnic adintor are reported
ontan hetween two and three mg of
1% percent sulfuns sad per cubwe fuot.

Actually ultrasonscs are mit snvobved
In the operation of thae equpment Ong-
wally, rescarch seetund W indiate that
uhram e o supermanns were the af-
pe b to mund anglomerataon bt Later
apeniments wrecd that better temilts
were ddtained when the sund frequency
was dropped & ren o the aubhbie range
thrugh bepe of & sery hach intenaty
Fuctorately, the mase prabiem has been
owrame through e use of specasl
smrnd  nmslating  matcral  wrapped
arnnd the wund chamber.

By umag any of the eqapeent thas
far demnbed 2 ® & comparatrecly mm-
pie matter to amtnd the exape of 8
Suats Horwewer, our heef demnpoune Jo
mt wnply that other mcthoads are ma
epally dfective, dpending upon the
Qndarne encountered.

Fur cample, 38 ample ade hhm wmall
supprre 8 far poroomtage of acnd par-
toulate matter, A ode bux w merely 8
waknd hm full of arknary whe through
whoh mut-laden gascs are pascd, the
swe partaches hang entraned i the ke
micrmncs In addtan, there are several
wancoes of cyvhncs and other types of
reoapstaton, a8 of whad will suppeem
scrad s polictants ® varying Jogreen

Corrosive Gares

Sultur deanke 0 une of the ponapal
Qmares amaated with ar pedutn
that » of a truly gasemse nature The
e tested mcthed oo preventing s
pOvtan by mfur dumnde has teen o
adaxy, <hean and ameert the gas 4 al
furnc acd, a methed whech has peeven 10
many cases ¥ by mi only dfcove bt

coneacal & well by prabing 8 rradily
saisNe prodact

N fernms metallurgnal opetatnns
whah unially inwdve the ratng and
mrcnng of matbde res praduce substan
t1al quentitars «f waste gancs beanng sl
fur doande The sarly pebems that
a1« a0 3 tewult A prrmitting theee gasey
K oenape frecly W0 the stamaphere are
¢ mavn hivrwiedoe

The socalied “smde farmers” wh
Boated i arras a1 mnctatiurgusl
kg (gerathwn, 0 % trponial, mede

i G St e . s el A ARG W TN )t Wl

more ey from biw sute than crop
ramng But tday they'd ng fare o
well for waste gaecy, particularly sulfur
duarde, are alinat wniwerually removed
hefare entening the atmosphere.

Standand practice w to hrat wet the bt
g 40 Ged 1t and sl Bk drem wene
of the heavwer partuulate matter, pas the
s thrrech main Coetrelis ur electrostatc
peraratn which remowe the halance
of the wid suspended marter, axd the
gas by pasang it thagh ead pwpe ol
ing anle and then anwert & 1 conven:
nal antac prcem aqupeent to high
suncrmratxn, gh pury sulfurc sad

In suny snatallataine where the vol-
e of gas 0 large and the perarntage of
wlfurx dxoade w v the nogchhrbood
of 2w ) perient, & 8 Exve comnoewal
w conwrt the gas 0 sulfurk aad &
madern Ml Packard chambeny whach
operate e cfiaently than a contact
plant under low milfur deoarde concen-
tnoons.

Sunr & ready market exigs for hqnd
sulfur durnde, 8 morr Fecrnt peactice on
the part of many operston faced with
the tash of chawnating mslfur dusde air
pllutsn » o alct, punfy, and com-
reom the gas for sle a0 hguad 99997
pervent mulfur dworade

Dimethylonine Used

One of the ncwest and ot mscors
ful mecthals nnives dosmdving the -
pute gas m axd dimcthylanding and ¢2-
tracing # w0 pure mwifur deade by heat:
ng the peegrand Suncthylambine ke
txn The duncthylanibne 1, of course,
regencrated and scturnad to the arous
fue rewee Here again, hevause damethyl
sruhne wulfate (Gimethylanline phue sul-
fur demadc)  rrarve to peactically all
putenal of anstructy n with the escepr
ton of kead, abmrm the entire abwep-
ten, fegencratsn, and puniiatun pro
com # cnducted in besd prtected equtp
et

Depemding on thar availabsiny, sulfue
durande way be abmahed (i regeners:
e i (ther chemals. varwnm alhahen,
s aom  ampunds, 10 [vtaseum
phanphate,  dethandamine, ¢ One
e al wanpany, e erample, Jinandves
wane sliur duanke 0 by pednt mr
Srom sulbie to fiem wadiom aond mulbey

Ia thee cans, the prdlem 21w from
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the fact that in & typaal contact sad
plant all of the sulfur drussde that entery
the cunverter Gres et i emally o out
8 sulfur trunde Ths means that wgy-
where frm anc w0 three percent sulfue
duade may escape wto the atmosphere.

To peevent thea, plamt engincers con-
structed apspemart to utilize by -product
sxbum sulite, whah hes the abaly of
shwwrting sutfur duide %0 form mdum
bamstfte,

The aulfur dmde w recoweral by
hesting the baitbte wuh seam, thus
freang the sadeum sulite and resurmng
% to the orcurt. The shacaptan towes
Gus partcular case amests of a steel
whell 43 feet togh hned wwh bonded
kad (icad hunded directly 0 el in
ot a kad cled med), then a layer of
®all hard, and Snally a Liyer of refrac-
wry bk

The regenerating tower is three foct ia
diameter, 30 feer hugh, and hned with
hnded lead and cartrn bnck. The Saal
st gases m the pricem are sasd to con-
tan caly 1 mg per cubw fue eslfune
ol muet 30d 8 mg por cubec fat sulfer
deaxde.

Tiee w conmierally lower than the
cut gases and masts of 3 sandard con-
tat and plank whah emat appeumatcly
U Y mg per cubw fat 8 mas and 200
my per cobes fiag as welive deaade,

Inndentally, thee plant manages to re-
arver abuat 10 torm of aufur deomade per
Qay fren thas une cpetatan - 2 farr -
atam of what wanld vemally be escap-
ng wno the stomsphore.

Recovery Methods Yery

Sernr ek probices w dif crene, the re-
owery, hapemal e treatmert scheme for
the same gas may vary wnddy These
varatrve Sepend on the amount of
material e be bopvnnd of, arket value
of reumered proaduct, bxsl plant cands-
tem, e

Muh mre ha been wid and wrnten
ahant the vervam typey of equpenent
mentnerd alvoe s well a cther Sems
commcrcaslly vard methchh A thyme
Jeanhed are hnren 10 be sytems in
w0 industry talsy fof ivrraoming te
podiem of cuntndbng canerv air vd
Totantn
WL e I e
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