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Thie paper will be presentoed at the Teohnlcal Meetings
in Paris on September 25th and 27th, 1951. It muet not bo
Eubliehed prior to that date and, in any cess, 1T must not

g publlishad wlthout tho pormiesion of the euthor.

NEW SULPHURTIC ACTID INSTALLATION OF "SOCIETE BOZEL-MALLTRA"

at PETIT-QUEVILLY (8. Inf.).
by P. Flament.

For - & little more thaen 20 yeers the sulphuric acid
merket hes shown two vory distinct tendsncies whlch are at
the same time the effect and cause of progress, The reactlena
of Sulfonetion reguire concentretod ncide and the developmant
of ertificial: textliles has only beon posslblo on the basls of
ralatively pure nclds. Honeco tho two tendenoiss: the con-
tinuad incressc both in thu coneumption of olourn and in
inereasingly concontratod mclde ond the necesslty of an
incraessing purity. Only the contoct prooess allows of
obtedinlng eimulteneously oloum, high concentrotions in mono-
hydrete and the guality.

Speelking about Europe in gensral, the rarc occurranca
of sulphur ond the price resulting thercfrom have induccd
industrialists to usc sulphur~bearing minerals (pyrites,
blaendes, oto.). In spite of this, the aulphur in thege
minereis 13 stl1lll vory domr and constitutes, in fact, moro
than 80% of the cost price of the avid producad. Improvements
woro caxrled out at all stages of menufaoturce with a view to
obtaining en optimum cutput baaod on the total sulphur used.

It 1 fron this angle that wo propose briefly to desoribo
the recent installetions of "Scoletc BOZEL-MALETRA" &t tholr
works et Petlt-Quovilly end fto indioato the roeulta cbtalned.

In addltlon to tho rosearch crrrled out 1n rogard to
optimun cutput, an aim eguelly eeplred te was elesticlty of
operation, which enablos the manufmcturers Lo asntlafy tho
denand of customers wvarying botween 35 and 120 tong por day
of oceontaot aocid or olewn, Thot is why instord of cne singlo
cetalysor unlt of & noninal capeclty of 100 tone per doy,
two similar unite wilth = capacity of 50 tons per dey heve
bsen inetalled, Genoerally apcaking, the other various appar-
etug arae ameller hut nors numerous %han in tho casa of &
nornal instellatlon for 100 toneg per day. The inltial
inptallation ocoeta are oertodlnly muoh hoavior but elastlcliy
and anocth running have been inproved.

1. TRODUCTION OF SULFURQUS GAS

This Eroduction la effected by flve large furnaces,
thres of the Maguln typo, gome peveral yeers old, with a
capaoity of 18 tone of pyrites per day, two of the Induachimie
type with o multiplo foeodoer whlch allows of o varistlon in



'-dépacity rénging'frdm L6 to 3b_ﬁbﬁayofhpyrifes'a day in extrena
cemeg, the normel renge bedng 19 te 27 tone pér day,:
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It le tho wbovo romson which hos dicteted the use bf thoge
furnaces rether than tho horizontal rotary furnaces or flash
roaators,

It aprears to us usoful to give somesupplementery informetion
with regerd to feeding and the oconatruction of thosao furnecod.

In view of the feot that wilth furnmcos having a singlo uppor
feedlng unlt, tho quantity of pyritss burnad par aguoers notre of
hearth sultable for roesting, mnounts to botwacn 80 and 100 koa,
this quantity oan rise to 150 or ovon 170 kee with the "Induse
c¢hinie” multiple feed furnace.

- Fyrites are introduced into tho flrst three odd-numbersd
henrthe (centri-petel hcartha). The proportlions introduced intoe
aoch heerth can be regulated according to the total charsge of the
furnace, the quality of pyrites and the rate of corbusbion. It is

possible, for oxarplo, to supply to hecrth 1, 50%, henrth 3, 35%
and hear%h 15%, It 4im e priord evldent thot the tenperaturc
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1 thus reguiatad and that, at the sane tinae, tho sctive conbus-
tlon zone i1a eproad over o groator nunbaer of hoorthes thon in the
Bane furnaca fed to the extont of 1004 in tho uppor hecrth.

In addltion te thesgo a&vmﬁugeﬂ,dtharo 18 a better ogquili- ‘
briun betwson the oxpension end cooling of tho ngchanical parte.

Theso furnmces cro very elastic mnd porait of the roasting of
flotation pyrites (such ce 0. rus nnd Bollden) the cormbugtlon rate
of which 1o very considorable and which are dengerous to nornel
furnpcoa, In tho omso of a stoppage of once of ther, 1t 1s, on the
other hand, possible with a botitery of 4 or 5 furnooea, to aveld
6 felling—off in output by a rapid incrsase in the nctunl charge
of the furnmoss rennining in operation.

With o Eyritea auch ns the Knlevasaos with 40¢% of sulphur tho
Su;phur burning efflclency 1s 98% ninirnua,.

A8 %o congtructieon, 1t has boon known for norc than 10 yenrs,
thet the lining and thoe heerths bullt of rofractory neterinla have
beon replacod by some industrielista by & conoréte nade of fusged
Leferge cemont in the constructlion of the furnoces of A annll
dicmeter (up to 4,50 netreas)., At the present tine, tho sana
materiol 1@ being used for furnaces with o diaueter of 6 and sven
6,50 netres.

The panufacturc of rofractory conorete cortainly requlres nuch
cara but it is possiblu to replaco tho apcoinliste in furnacse
80tting by relinble and consclentious nacong. Byway of oxanpla,
we would mention that the interier fittings of e Maguln furnaco
of 18 tons per day (6 netreo in dicmoter) ond conprising the wolle
end 10 ceilinge hnve boen built within -20 worklny daye with 11
worknan, 4 of whon wera masong, For the same furnnce construcled
with refractory brioke one would have to rockon with 65 working
days with 7 workmen two of whon would ba gpecelollats In furneco
Ee‘ttilli?;-

Tho times for attaining the roquired temporature crae alaso
widely divergent, With oondrets 8 daye ara sufficlent to heat a
nags of 168 tone meturatod with weter, With refractory bricka
thres woeks weuld be ne¢ossery smo ag to avold rouch trestnent,
Finally, the naterials nscessary only reprosent 2/3 of the prica
%o be peld for fitting with sheopod refractory nateriel,

1T, PURIFICATION OF 305 GAS.
Thim purification is affooted by

(1) an electrio dust procipiltetor of the Cottrell type 1n two
installaflona, ona conateanhed by 8FLG, the other by CECA. We
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ghould like to recell that tho ccolast pelnts rwet have a
tanpereture of rmore than 350° oenti ris,

(2) en unpty towor in which a very largo quantity of soid is
etenlsocd and whioh has tho function of oooling and do-crmoneting
tho gesoes which leavs the slectric dugt woclpltetor.

The clroulation of rcld abscrbas AaZ03 which hes o bo
ollndnated centlnucuely et o well ochesgon polint of tho cilreuit.
The nocceglty of cooling ensrsotically largo quantities of
noid nay, however, progont difficulties.

A happy aclution appeers to have boen found by "Socidtd
Induschinle", After concluding seml-toohnicel trials, oconeg—
truction ie aciually velngs oerrisd out and we propose to
dogeribe only the principle thaoraof., Crystollisation of Ae

3 hag to toke pleee durdng novansnt end tho veleoolty of

he olrculation of the aoid in tho crystelliser must bo such
thet the orystells remain Tine and do notl #tick., 3By crecting
e circult branching froem the nain cilreult cnd by subnitting
the ecld of this anell circuit to oncrgotic agitation and
cooling 1t 1o posaiblo to eveid e thoroush cooling of tho total
quantlity of the clreuloting eold in order to nalntein an As203
' gentont which ie not lnconveniont,

Thias onpty tower reouperates the 303 fermed in the furnaces
and allows preduction of on geid with 50% nonohydrate sultable
for the namufoeturs of fertillegers after-concantration.

(3) & oocling tower tho oim of whioh is to improve tha purl-
ficatlon of 5%2 and .to docreage the ftenperaturce of the gapeas
a8 nuch ag peasible and, 4n any casa, heolow 30° ocentigrada,

(4) oelectromtatic precipitation of the mist in two unito of the
wet Cotitrell type, one conmtructad by SPIG end tho othor by CECA.

The ges is thon drloed in & tower and the upper portlon of
which formia o goreon oo es to avold the sentreinnent of meld
nigt in the strean of dry gas. '

Thlg drying pernitse mesos with 7% 02 end containlng loss
than 60 nilligromies of wetor per cubie etre to be obtoinoad,

In ordor %o 1limlt the losses duo te dissolutien, in tho
drylng acidas, of $02 whilch would Bo libvereted in the abgorption
towar, tho cirenletion in tho drying towor l1e independent fron
tho ciroulation fer absorptlon. The content 1s maintelned Ly
adding 98.5% acid and the nininun gquantity of tho woealkened acid is
rocyclad to the necrasgt whesorption towor. Thls onell quentilty
of acld which only doponds upon the hunidity of the gascs, l.0.
of thaeir tenporature, oan be freed of gne ot tho outlet of the
tovor by an alr jot.,. This supplonentory air only slightly
dilutes the epavus travolling to the ocatalyser,

IIX., OXIDATION OF 502 GAd.

The inatallatidﬂ-éor@fiaoa g dataijéér unite of the
INDUSCIIIMIE typeshaving 2 otages and an intermediery exchangor.

Theso apparntus are caroefully protscted azalngt loce of
heat whloh givos them a coneidorable heat oapacity, honce an
lngenslbility to extorior oconditions end to stops of o short
duretion.

It 1g evident that thse nunerous possibillitiles of reguletion
" neko 1t posslbleo to ciroulate rolative proporticns of hot and
acld gmecs noacsesanry to chtain o syston of conetant tonperatura.

Tt would havo boon ginpler to construct an mpparatus with
B nonilnel oapnclbty of 100 tona par dey wilith throe atages but wa
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have alroedy given the roason for our cholcea,

Tho Vanadlun catalysor penufactursd by Induschinile has beon
atudlod .w parvicular .care with o view to oblaining
= & very proncuncad nechanical roeslstance end alrnost tctel ingen-
givbility to thernel dlsturbancos

— & groet actlvity which oneblos tho rienufooturer to obtaln an
optinun output with e rininun velune of ontalyacr.

- & low oharge, henco an cconony in driving pPoOwWOT,

The dimensiona of tho groino of tho cotalyst vary cecordlng
o whethor 1t 1s the first atage which works at o higher tenpor-
ature and which contoing the production ness (thoso sive in feedh
00 to 85% of the totel conversion) or the second stago which
ropresents the Tinishing neos or output and which, rust snsure
a Tinal conversion of §8,54,

In thege two unite of norilnal 50 tons gach, tho gquentities
of masaes ”Rro approxinatoly 450 litres por ton produced por doy.
Thome apperatus ars oxtrenmoely elastic and cagy to run, It ia
posalble to oblain nll the retss of oporation frem 37 tone to 65
tona a day,

Without the nominel chargo, the conversien attaino 98.5% end
with 60 tona it doos not %0 below 97,7% with pases having e $0p
contunt betwean 6.5 and 7%, n

IV, ABSORPTION OF SC3 PRODUCT

Therc are two towers which nbacrb rors than 99.5% of the 503
produced. : '

The firet fower, or Oloun towsr, received the nojor Bortion
of the goses ot & tenperaturs in the nelghbourhood of 160% contie.
grado, It ia spreyod with a considarahlo quantlty of 20/25 oleur,
tho concontretion of whioch ip neintnined hy en edditlon of 98.%%
aold, .

The zeoond, or 98% towor, recolves the ronalndor of tha SC3
froom the Eraooding towar togo%har with & portlon of the direct
gases at 160° conligrade, It ds gprayed with a consgddcrable
quantlty of 95.5% amcild, the concentraiilon of which 18 mailntained
by tho aduition of an ecid decroassd to 979% condng fron tho drying
tower or by the eddltion of wator,

Thao oifculmting nelde are onorgetically coclad in tubular
coolera, 4 mingle aboorptioh tower would suffica Tor the nanu—
fecture of 987 aold without oleuri.

Tho uae cf irmorged vertical pumps cnorncusly ginplifices tha
ingtallatlone end avolds the trouble of ingtelling gtuffing-boxoa,
Tho aoldse obtelned contain legs than 1 millizramneg of arsonic per
kg and 30 to 35 milliprarmoes of 4ron.

The obgorption is aliost conpleta and no trece of 503 1
neticenblo inr%he chlmmey,., This Enatallation ia very eczay to run
thanks to the apparatus for ¢ontrolling the acid contont, placed
at the disposwel of the atnff.

V, CONTROL
The control 1a enauréd-by o

(u% two olectric 502 analysura of the Silonena type, well known
end roliablo,

(b) two multicurved MECT thermenetric cpparatus (Loods and
Northrup patonts)

(¢} two electronic Spasdonax galvonenaters of grent procision
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with which eny dovietion of the i1ndilcetcr is irmoedietoly viaible.
They neko it possible to rsad off 25 tenperctures 1n less than one
ninuts,

(d) t$itrinetors and potantlcmoeters for abacrption sold whioh glve
8 continuous neepurcnsnt of the contont of 987 tower ecid, hetween

g6 snd 99% (the firurse of 904 1g in tho contro of the diagran), as
well e the content of oleun, betweoen 16 end 25, of the other towar.

VI, RECAPTITULATION CF QUTPUT

(1) Furnooos | Winirmn cutput 98¢
(2) TPurification of 502 Minirun owtput 99.5%

{Teking Into account 4 te 5% reclained Iln the
Tom of dnpuro ?Oﬁ gcid and-condhg from the 503
of tho furnscag) .

(3) Drying Minloun output 99.5%
...... (with Cozaseins of dubla cilroult) .

(4) Qetalysis at 2 normal fluxion (attoining 99.67 of rscupor-
o0 mtlion of sulphur with o bi-sulphlto instelletion
in front of chinney)

(5) Absorption Minirun output 99.5%
 Total output baged on totel sulphur introduced into
furnecog: 95% nininun,
Consunption of Kwst 40 por ton of acid producad,

oQo



