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_ This panor will Dbo presented at the Tochnical Moetings in
Parie on Seoplornbor 25th and 27th, 1951. It nuet not be publiashod
prior to that date and, 1n eny ecase, 1t rnust not hoe publishod
without the permimaion of tho author.

QUANTITATIVE ANALYSIS OF SULFHUROUS ANHYDRIDE IN THF

LEESERCE OF NITROU3 QRODUCTS AS ADPLIED TO THE GONTROL

OF LEAD CIAMBERS.

by R. Dufresne. (Cle de Seint-Gobain)

The nethod cf quantitctive analysis of sulphurcus anhydrido
in tho presenca of nitrous products fored the subject of a
apoer,pragdontod ot tho Intornationel noetinge rolative to one-
yaag and oxporinents (Paris - Novomber 19508),

Tho nethod of onalysis usually anployed for the dotoernination
of $0p in gasos (discclorention of liquor titroted with iodine in
e glven volwne of gna) cepnot be epplied 1f tho gns ocontoins
nitrous products, Witrogon peroxide xemcts, in fonet, with tho.
hydroiodie cold formod with liberation of iodlne. Tho buffor
aclutlons, wsed hitherto, gove no sntisfrmotory resulta, 1if grsos
contained sulphuric ceid nlst, which ususnlly wese the onso. Ex-
raerinenta in rogord to the control of chonbors by this nethod
%reuantod diffiewdtion, tho results obtoined varylns o8 nuaih ns
00%, moecwr ding to thoe rate of sepiration, whilst tho buffor
3olu£ion5 did not provant mny socondnry rooceotions. The dater-
nined contont eleo vorled with the analyacr, In eddition, 1t was
alioet dnpossible to mmcortoin whore the loas in sulphur had
ogourred in an instellation for intonsive productlon (SO2 or nilst)
until tho noethod doscribed 1n the followins peresraphs hal beon
amployad. '

Thae procaosa conslets in the rpin of olininating nitroua
irodudm in the gasca boforo thoy got mixed with the icline solu-
ion, by uaking thoo pesa throush a urce solution.

APPLTICATION,
; I. LEAD CHAMBERS.

Tha ususl technique of controlling lead chanbers 1s basged
on thoe colour of tho capoura from the Goy Iuwssno, from which the
gonditlon which hne to bo anintainoed for o gmwooth rumniny ls
Geduced, undor glvon oextorior conditiona (differeoncc in toupora-
ture between top mnd bottom). Tho vapours betwoen the flrst and
gacond Gay-Tusgnc should be neithor white nor yaellow, but whet:
hes boon asreod upon as “groecn".

If thia toochnlique giﬁoa satlafactory rasults whon working
to full enpnolty or in swmor, whon the difforence Leotwean
yollow ond white ia very Hnali, cnd whon oany irrvondarity nckoa
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1tself felt wery sgoon, 1t 18 1lnaccurate in the cgse of e low
production jand-e8fecially in winter. Ae s natter of faot,-in .
that cage, thé difference Letween yellow (chanber with an ex~ -
gesslve quantity of nitrous products -~ Insufficient 50o at
botton) and whita (chanber with too smell m guentity of nitrous
produots - excessive quantities of 305 at botton) 1le very great
and the oolour,which %t hag boen agreed upon to oall greemn, . 6x-
tands over a wide production area, It 1e very difficult to
control the operatlon of the chanbers othorwisa than by geiting
vary clome to yellow: +this ie not Iindliosted because the chanber
contains exoossive guentities and the lest seotione do not work;
they are too cold and nitric acld ie prodyced, which is harmful
to thoe preservation of the apparetus. -

The mothod of enalysinz 30p has nado 1t poselble to he oon-
plotely indepondent of the cdlour of the yapours and o deter-
nine with accurecy tho stendard applicable to all cesep. In
winter and when working ot low rate, the wvapours betweon the
two Gay-Lusancse arce colourless, 1f nct whits, and the 0ld tech-

.+ nigue would leasd ono to beliove that the reaotion in the chenber
la nuch too feable, According to the analysis of S0, this is,
howevor, not the cpse, end the results obtelned efterl one yeax's
exporinent nake it poseible to =ive the fellowing precisa 1in- -
fornetion in the onsc of a ochanber working to cepacliyi-

Consunption of mamonis per 100 kge HpS304 -0.16 a9 agalnsd €.23
Goneral loss in sulphur at works 5% g8 agoinst 5.3%
Logs 1n sulphur in the chiuncy 0.15 a9 egainet 0.40%

IY. INSTALLATIONS WITH INTENSIVE PRODUCTION:KACHKAROQEF,

In on instelletion with intensive produotion, such as the
Epahkaroff systom, it 1a vory difficudt te deternine the oXi-
dation of 302 in any other way than by analysing the gas content.

It 18 in thie inatence that the necessity of olininating
nitrous producte bocones imperative, if an exaot analytical
reeult ba desired,in view of the high nitrous nitrogen content
of the geages,

Prior to the appliocation of the guantitetive mnalysila with
elinination of nitrous produota, a Kachkaroff works had a loaa
in sulphur of 3% in the ohinney, and it hae been thought that 1%
waz caused by the sulphuric mist , beceuse, soceording to the
usuel quantitetive nnalyaia,practiunlly no 309 hed been found.
Exporinents in retalning the nist in petreleun which, in other
ones, had always givan good results, rovemlsd & very feshls ,
contont of meld niet, whilst theo anaiyaiu of total sulphur by oy
immediate senpling gave a fairly high ocontont.

A systemetic etudy has been undertaken, aining at the urea
nathod for the quantitative analysie of 502 in the presencs of
nitrous preduota, It revealed that the losa originates from un-
oxldiaed 30, After having cerrieal ocut the noocessary nltoration
to the installation the losa in sulphur in the ohluney was aoon
reduood to Q.37T#.

The content of nitrous producta in the residual gasos,ex~
grﬂaaad in torne af Ng@g deorecagd during the eane poried from
b ea per ouble 1 {ya to 0.9 grennes per ouble netre, owlng
to the more favsurable ratio ﬁg . |

In swmarising,it ney bo agid that, judging by tho results
which this method hes mede possible, the method of quantitative
emlyals of 30,, described Ealow, appears to be sulieble for o
nunbor of purposss, The relatlive preoleion,whioh can be expeated,
18 of tha order of 10%, & prooision whish the old methoda with
hoffer solutions were  fer fron giving. '
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MODUS QPERANDI .

A sintered gleag scrubber 18 placed in serics 1n the gas
lina betweon the vesael, containing the geses to bo analyscd and
the atanderd lodine seruiber, used in the Reilch nethod, contaln-
ing & ures aolution in ococnoontrated sulphuric acid (92 or 98%)
heated tc a tenperature of 1009 gentigrade (about 10 cuble cen%i—
netres of urca to 250 cu3 of aecld aro surfioiont for quite a
nunber of onelysco). At firet about 10 Litres of the gae to be
analyaeed sre passcd through the ureca sorubber, in order o obitaln
tho equilibriun of the solution with the 30s, conteinad in the
£e8yp thoen tho enalysis with the lodine 18 carriad cut (generally
5 oo N/10 icdine ere wied in 300 cea. of wintor).

The rato of geplration should be of the order of 3 to 5
litres/minute to avoid oxidation of 502 between the cnclosure
and the scrubborn.

The beating of the urca sclution eine at svelding too great
o disgolutlon of 500 in thoe weild and ot obtoining a repild egul-
Libriun betweon this solution ecnd the rages, It ie pogsible to
do without this heating in tho case whero the S02 contont of the
gnace doos not vary grestly with the weather, without, however,
soing maoh bhalow the tenperaturae of the gasce, 8o as not to risk
cxldetion of 302 by nitrous products owing to a sudden drop in
tenparature,

CHECICING THIE METIOD.

(1} It has bemn verifisd that the recotion of ures on sulphurle
acid dowe not liberntae S0op.

(2) It hre further boen verified that, after nixing with the

urea molution, gmses, ocontaining up to 35 grannes of nltro-

. gen per oubic motre, (which is nuch noere than tho content
¢nccuntered in chenbera, which aro of the order of six
grames per ouble nietre and, evaon with the Kachkaroff
gyatan, 25 prs peor cuble Letre) had no action on an icdine
solutlon which previcusly had only Just teen coloured by
502, A roe-colouring of iodins had not boen ovserved, oven
en howur aftor the oxperinent, although the sanc oxporinents,
aonducted withcut the milxing with urss, resulted in an
iﬂgidinta liberction of tho totnl quan%ity of discoloursd

odins,

(3) This nethod has besn chocked by using e totnlly differcnt
method (veory thorough filtretion of ncid nist and gquentitative
analygis of 502 by abesorpilon in sodiun and titratlon with
boriunm ehloride after oxidatlon with brone J)e nethod which,
Loreover, is too couaplicet ed to be utilisaed nornally in works.
The enalysen ecarried cut with tho scme gesoes by tho two pro-
ce3scd has nover reeulted in o diffaronce of ngore than 10%.

It 1a undurstood that this nmethod 1a only a nodifiention of
the Ralch method amnd, ocunsecguontly, hee also gll the disnlvantages
iggerent in thils wethod, nancely, the ncogseity of correoting the
tenperature and preasure in ordor to evaluste the volune of the
drawn-cff agespa and, on the other hand, a slight ilnaccurmoy, duo
to a ninute quantity of iodine whioch ray bo corriced nwey by the
ges. It should be noted in addition thet, contrary to what nay
be thoewsht, the faot that the gnamca are passed through a eclution
of hot urea has hardly any influence on the tenperature of the
gcrubber and doss not eouse less in dlodine.
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