TREATMENT OF GASES This invention relates to the treatnment of g %hrhﬂb
particdlar, it relates to the treatnent of a gas strean1conpr|sﬂi3

sul phide. Gas streams conprising hydrogen sul phide afe typically produced
as waste products or by- products from nany industrial processes. For -
exanpl e, acid gas streans conprising carbon di oxi de and hydrogen. sul phi de
are typically produced during oil refinery operations in which sulphur S
renoved fromcrude oil. It is necessar¥ to treat such hydrogen

sul phi de-cont ai ni ng streans before discharging themto the atnosphere so as .
to reduce or renove altogether their content of sul phur-containing gases.

One well known, wi dely practised process for treating a gas stream

conpri sing hydrogen sul phide is the C aus process. This process is based on

the reaction between hydrogen sul phi de and sul phur dioxide to form sul phur
vapour and water vapour in accordance with the equation. [err] Sul phur:

exists in the vapour phase in ZREAIMENT OF GASESer ent nol ecul ar speci es such

as [err] and [err] according to the tenperature. The first stage of the

Claus process is to burn approximately a third of the hydrogen sul phide in

the incomng gas streamto form sul phur di oxi de and water vapour in

accor dance 1#sshidyae S5 2blakis k6 e treatdent e gEOMRUS T GArkeAnlrgn akes

place in a SU|tabIe furnace and normally air is use as the _source of
oxygen for khEelafegose $her trastpmert o5na skxga, cemRrdsing hyAeegSch t hat
reacti on betudpikigd.he sul phur di oxi de and hydrogen sul phide can start in the
conbustion zone and then continue

Gas streams comprising hydrogen sulphide are typically produced
as waste products or by-products from many industrial processes.
For example, acid gas streams comprising carbon dioxide and
hydrogen sulphide are typically produced during oil refinery
operations in which sulphur is removed from crude oil. It is
necessary to treat such hydrogen sulphide-containing streams
before discharging them to the atmosphere so as to reduce or
remove altogether their content of sulphur-containing gases. One
well known, widely practised process for treating a gas stream
comprising hydrogen sulphide is the Claus process. This process
is based on the reaction between hydrogen sulphide and sulphur
dioxide to form sulphur vapour and water vapour in accordance

'\./
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with the equation.
+-2H£5==2H£o-b3s

Sulphur exists in the vapour phase in a number of different
molecular species such as 82"56 and 58 according to the
temperature.

The first stage of the Claus process is to burn approximately a
third of the hydrogen sulphide in the incoming gas stream to form
sulphur dioxide and water vapour in accordance with the equation:

ZHZS + 30& = 2H20 + ZSO2



i

downstiream of the combustion zone. It is however a feature of the C aus
reaction that at-the tenperature that is created by the conmbustion of

hydr ogen-sul phide, it is not possible to convert npre than about 75% of the
remai ning. hydrogen sul phide to sul phur by reaction with sul phur dioxide,
and.typically between 50 to 70% of  t he hydrogen sul phide is so converted.

It is however possible-to achieve a higher percentage conversion in the
presence of a catalyst at a reaction tenperature in the order of 200 to .
3500C by reacting the remaining hydrogen~sdilmphi de and sul phur dioxide. (At
such "catal ytic" tenperatures, the |lower the tenperature.the higher is the
percentage conversion that is achieved). Accordingly, after the gases pass
out of the so-called thermal region of the furnace they are cooled to a
tenperature at THisceondbdustion peactibhatakes placeeih ansuiteablerfuensce and arRerally

The- sul phur..is thus_recqvered.. Th are-thep reheated Lo _a . . o
t enper a!to ure sui?‘ﬁb?ﬁ'q‘s .?%S:gﬁe%uﬁ?m%%zg&ﬁenaf%gﬁg?ﬁ‘éﬁg _ ae%i%’ﬁ%'i’\%’én 'Ihe.-
hydr ogen sul phifiznacel isudesignedisuch dihatscractiombetodam the yeulphud didkddeganc
the order of.[ b Codif | | Shel B&ibuS | ($Ve) '

about 60% of {f,“gfd]fgﬁ%‘f%.h 5 ro g?\&s{ﬁ Bhilﬁ.ﬁe' I'S cg%é/deggré%% su pﬁﬁgﬁéy -
Nonet hel ess, i tdawsstream of dhepeambustion: goneohi By ds1izomyvena feature of the Claus

practice convergisapfor?kniPlat thitefSraturanbe actidiad K e?Ho’mBustion_o? -
tenperature at which the_sul phur vapour condenses and théreb substanélﬁg I
5% Sfm

reduces the ef fRYSEPIRns sulphidRe iyids | Red: possible toneyesk amrgpthan apent,
:Ee cat al yt ic (Hie?ﬁér#diﬁlﬂj h?&gﬁg&ef\;l%ﬁ@?i&ielsﬂﬁhhr %#-Qéé&ti@i(’jldﬁt}ﬂesdl@hﬁﬁr e

an one stage i.rst condensation of_s r our_an en . .. ..
re-heating -019  CHEXIRRyr Bﬁéﬂ:y?ﬁﬁ: ' gl%e%ﬁ?i%gﬁg@gs?g% ‘ﬂge‘béﬂiﬁ"@d’%h? so -

bet ween each Stcogeertédd.i aIts istmweven pobsibleptoeeHidve affigher peEreattage of

foed gas. m xt uioshiefitpd £ s %Ef'?%eﬁ?%p% CPEARIE & rfaciBh cdifblatine 1 the
i n-1ine burner®rder of 20@hel 33¢IC/by reaatinguthelirerainingt yiregervisulphidei and | v
one. s_'ucl-h bur nelgylphur dioxide. . (At such "catalytic" temperatures, the lower the =
| ‘ temperature the higher _is the percentagé '_conversion that is achieved).
Accordingly, after the gases pass out of the so-called i:hermal region of
the furnace they are 'c':oo_led _tql a temperature at which _thé sulphur- that is
formed in the -furhace condenses. The su]'_.phur.is thus tecovéred._. The
gases are then reheated to a ‘temperature suitable for the perf_ormance of
a catalyséd reaction between hydrogen sulphide and sulphur dioxide, such
temperature typically being in the order of 200°c. A catalytic
reaction is then carried out and typically about 60% of the remaining
“ - hydrogen _'sul'phide_' is converted to sulphur. -Nonetheless_ , it is still not
o possible to achieve  100% conversion as in practice conversions of more -
" than 99.5% can be achieved only at a temperature at which the sulphur
- vapour condenses and thereby substantially reduces the effectivess of the
- catalyst. It is therefore typical to perfotm_the catalytic oxidation of
hydrogen sulphide with sulphur dioxide in more than one stage with first
_ condensation of sulphur vapour and then re-heating of the hydrogen
b : ‘sulphide bearing gas stream being carried out between each stage,
| ~ Various means may be employed to effect reheating of the gases prior to
“each catalytic stagé. -For éxanxple. a small part of the feed gas mixture
_can be diverted from upstream of the furnace and burnt in in-line burners |



upstream of each catalytlc reactor. The hot, sulphur di oxi de- cont ai ni ng;
gases are then mxed with the main gas streanlupstreanlof each respect|v€
catalytic reactor so as to effect reheating. Al'ternatively, a part of the .

in gas streamcan be taken from say, a waste heat ‘boiler used.to cool

le main gas stream | eaving the furnace and used in the sanme .manner as the
gas fromthe in-l'ine burners.' Another alternative i.s to-enploy indirect
heat exchange with, for exanple, steamto effect reheating. After two or -
three such stages, .sul phur forned 43 the nost domnstrean1stage i s condensed
~out of the gas streamwhich is then typically passed to a tail gas clean-up
process of a known kind: suitable for handling relatively-dilute hydrogen
sulphlde streans (for exanple the Scot Beavon or Stretford process) or

whi ch |
posgl b: ZC&E@Q&‘%S? t?:ﬁ%@i tera hsﬂhg%%%s%aﬁayp%%l?ﬁaﬁe pape Ele?ﬁr are
Costs vaHpstieam W@éébsc%éﬂ-%lq GﬁaCto' HThej kothe pulphyig: dicavide TF@F@E&@ ng,
Var ch- 19gdse B¢ Xeh i F#0APRhe fraih/ s sBAdnd B8k Rah O datld WREELIENO

crude oil's of relatively ﬂ%h sulésur contents ahd . al sp-a trend Towards
strict ercémltbﬁm?’-'ﬁ%t Foyetiesty sghegtingye H‘R‘HQFH@]-V@ 3 Wﬁt‘?ﬁ)spher e
of sul phike GRihagas ear@mseanlee ESRLERQS}, AP waskd hodE bollér QESR X

mjrergﬂmn?o{ggggg'%r}:? %g%g ‘éﬁ%pﬁﬁt’%ﬁm toﬁﬂgﬁ{freéat eg:heand hence m)re

“where poaslﬁﬂeegas tfrom tl-minehlne burnenes eaaethelrealweaeive/\/dsc&o emﬁlca.us pI ant

of glven y of such
pl ants to %#e an |’r(1éch%e1§sce%§'%hroug pu f%tgéﬂoque%?secwge 18‘%% ai ning.
gas is |Affierctwo |or khreesuch rsetageas.eaulm formeddin the- mq@pdwnsmeeaaecessaw
oxygen fg{a%@o L&Jr?gﬁse@ | sHIBR céﬁﬁu for ™~
‘each six volunes-o g{gaéhaﬁs%hl de&l&r?!@he gasfgmtgtéﬁr%bglt been -
proposedt® @ £ail geanpleansup precess of 12 kaowmkind suidable for handimgphur

Pl ant s" m&&&%lfm!u@%ywagensymmkde Wéa@qr@wlpweae saaaf BEROAE,

or Stretford process) g O which 1s then mclnerated.

 Many variations on this basic Claus process are poseible. Some of these’
alterat:.ons are sunmarised m the paper »sulfur Costs vary with Process
' Select:n.on" by H. Flscher, Hydrocarbon Processmg, March- 1979, v pp125 to

Recentiy."there _has-' been a trend towarde- using crude oils of relatively
' high sulphur contents and also a trend towards stricter environmental o
| standards so far as the discharge to the atmosphere of sulphur~containing (N
gases' is concerned, thus requiring an increased number of hydrogen o
sulphide bearing s_tr:eams. to be treated, and hence more treatment capacity
for hYdrogen sulphid_e containing gases. For example, where possible, it
is desirable to increase the rate at which a Claus plant of given size
is able to produce sulphur. " In practice, ‘the ability of such plants to
handle an mcreased throughput of hydrogen sulphlde-contammg gas is
limited. - It has been realised that in order to supply the: necessary
oxXygen for oombust:.on, approx:.mately 14 volumes of air are requlred for
each six volumes of hydrogen sulphide in the gas m:._xture. . It has been _-
proposed in for "ekample'-.e paper entitled "Oxygen Use in c1aus Sulphur
Plants” by M.R. Gray and W.Y. Svrcek, 1981 Gas Conditioning Conference,



-4 - Cklahona 1981 and in a paper entrtled " Modi fications Junp Sul phur
Recovery ‘Plant Capacity", G| and Gas Journal, August 20th 1984, ppl 8 to
112, that the capacity of existing Gl aus processes can be increased by
subst jtuting some comercially pure oxygen for air and thereby reducing the
proportion of nitrogen in the gas m xture that flows through the process.

| n* practice, .however, in many plants, the anount of uprating that can be
achreved by this nethod islimted as there is a t endency for the reduced
vol ume of nitrogen to |ead to higher extt# tenperatures fromthe furnace

t Hat cannot be wi-t-hstood by--the waste heat boiler or- heat exchanger
associated with the. furnace or by the refractory |ining. of -the furnace.
| ndeed, the nore concentrated (in hydrogen sul.phi de) the gas strean1 t he

| ess IbsI t[re p];o{araﬁagbr twsafaxamhealplagearaﬁltmata gtrk]fdi'f‘i?aﬂgﬁs' |
possrrryo en bec gar G, imted for fee

i ncl udi ng - 809FBTOXREY 56?' ﬁ}iﬂrﬂ?ﬂe??%l]?‘b‘?ﬂa&e A‘H‘Pﬁ i%ﬂs@mafﬁ?
gsr ng]c pure OX¥yen Hhatggﬁ %ﬁﬁtﬁr@esﬁﬂxﬁ%mustﬁrobaséé% aazﬁebet 1ncreafsed by
peci fication and its corr ondi nadi a __speci catron
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hydr ogen sul plhheleprspoﬂarmvwf Imbwnimfthebgaﬂ mﬂﬁhrputhatyflﬁbsarhhrmfghl tent
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Teduce the wa Ieermac%nt Z]!rﬁ/b{:%'{iﬁ uerft ill‘%"aﬁagla&‘%fcr en ‘E’E &?%@?atﬁ:ﬁg
scrubber of f - §hat |cgnrl@:yehieyeﬂobsdrthm§enerthedeﬁy§mteéeas %ermas 2 thenfepayater
tenperature i Eh@%‘é@ﬁéé@'vofl{m&qtlf‘/r?ﬂt?aéeﬂ ‘Eot%é'éa b edidy H@J‘.dekﬁt%ﬁrbéil alt%?veer

air. This - process 1S sta ed have nt age of enab 'ant - size

to pe reducedtheidiEnase that M E\ea‘f'&ti‘s'é%f’i’u‘?{eeﬂa%q ﬁ@‘h@i‘?ﬂ"eﬁ’ﬁ bRatof
usi hg’ air to exghadbér talseo@iaﬂeasr:iﬂhnﬂﬁé fuleadey ot Q@eahetﬂerba&sbrgrhmﬁg of the -

readrly convetrblet ior the procesa gea I n USBgégﬁt
specification ‘é"‘t?ﬁ? 0 t"‘ﬁ{a Fo‘é@gg 198 f‘%@&?
Nbr eover, thes{rezmii e rléss e.sythe possibifibey blﬁeac!alevrm_nahymgnmfﬂ:aatgas o
mi-xture that e_‘g:i; h. &l 058 PeTRLPL

whi ch the si z%ﬁﬁﬁ :E(r: %]{lg}égr%ﬂg%e? oﬂu %Lreaggrﬁﬂ lé'@ne can bf('aega
reduced, par tgasiiskreans incnding A0 brgvn}mgmmﬂ pﬁrtwérggereanmudear ns -
mor e t han, Saﬁno@@%ﬁﬁbp&é’ay 'fSr Q.fsmg pure oxygen in the Claus process is set out in

US patent,. Speciflcatlon 3 681 024 and 1ts correspondmg Canadian patent
_ specxflcatlon 854094. These patent spec1f1cations dlsclose burning one
f 'thlrd of a hydrogen sulphide stream with oxygen of about 95% purity.
,' Plant effluent from a one or two catalyt:r.c reactor unit is sent to a
. water scrubber to reduce the water content of the effluent, and a
.suff1c1ent amount of the scrubber off-gas is recycled to dilute the |
\_/ _— i'oxygen feed so that the furnace temperature is essentlally equivalent to
- that obtamed in operation with air. '_Ihls_process__ls_ stated to have the
'_ advantage of enabling plant size to be reduced. However, existing plants -
'constructed with the intention of using air to support ‘the combustion of
_ the hydrogen sulphide are not readily convertible to perform the process
described in US patent specification 3 681 024 and this process has. not
- found commercial .-favour. - Moreover, the practice of recyclmg to the _
thermal reaction zohe a gas mixt\ir_e that has passed therethrough places a |
limitation on the amount by which the size of the furnace defining the
 thermal reaction zone can be reduced, particularly if the incoming
hydrogen sulphide stream contains more than, say, 60% by volume of
- hydrogen sulphide. US patent spec1£1catrons 3 331 733 and 4 552 747 are
other examples of proposals in which gas 1s rec1rcu1ated in order to

 moderate the temperature J._n the thermal reactor.
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hydr ogen sul phide. US patent specifications 3 331 733 and 4 552 747 are
ot her exanpl es of proposals in which gas is recirculated in order to >
nmoderate the tenperature in the thernmal reactor. ~-5--It.is an aimof thes
present invention to provide an i nproved nethod and apparatus for L
recovering sul phur froma gas stream consisting of hydragen sul phide
or.containing a relatively high propoftsi on of hydrogen sul phide-which is
capabl e of mi.nim sing the volunes of "ballast" gas such as nitrogen that
flow t iroyghad 3¢mS r_recovery process and which do not of necessity

rely on recycl ng _%gf:ICE ge‘hrtesﬁ'ég "ERHOn bo arovidd kA {nProded melfisP L diNg tO.
the pr &PBREATYS, EOF ivegovering swl phupvir@ada ?argegﬂcﬁqmofﬁl{fﬁcoverl ng s_&f‘ﬁhur from
a feed sydphider 0ANGORRADing Q¢ tart%egst 0% by~ vol Unt B Shing e§cwdsogerhi de,

i ncl udi ng :less_t o sdady YpBigt Rropsrtdbe ¢fy Hyderenssiphige

r.ni o
i A o e vt i Tt

- vapour thatl fov pthrough ohedsyl ghilk ' QAUCLAY oxygen LNt o t he TP .
regi ongbpy Hpﬁ&f 1 e 'tfggbus%hﬁgnf%?%ﬁg pﬁ?é%?géﬂd ﬂhli’phidj:enot'eﬁc'héégsquur nt
hydr ogen ‘sul phi de % (FrEaPeP s GRPHor the duide dm_tﬁéqukhggferral . reaction region
associated . with the first .conbustion regi on-to form sulphur:vapour and .
wat er ¥eqeeding el 9, 0f hydraogen sul phide to .oxygen entering the

first &&BEUSt%on _Flgs%i%ﬁgg}etlr gﬂYﬁ"ttq g n@’?ﬁ_éi #gqup‘eiate'd_ra-tn{ano@_:&, 'r@g,q,'e%he ol e
rati o B EAYE S8 Somdas sromd comitibg farabie OR3P NEf, OY 0o LTI
i nt r oddehident dnéh@ihj RicnSRE LS AL -rs:gm per -uni '}V, ‘y5e; 0 hydecgenr -

t han %uaphid}kicggté% resul tagt gas- m)f‘fl --T_Prrﬁﬁrfxﬁhg'qﬁaltbe'hyaﬁ@gh; sul phur .
di oxi de, hydr.ogen _sfu?%kﬁb&e,fe_ &g 8yream daBpOfTstf 5%5?%&.§he{ﬂnngl reaction
regi orfatextvageux rag_dtmmu'f-miu@pqﬂgr;gug@.the resul t.ant . Xetie o rkoxmt i ng
in at combsdtionrzdbal oy |s§ rigi_ o%hy' r-ogen__:gﬁl‘-’d_‘ﬁFﬂ'é %ﬂtdﬁméﬂ:sm t he W,
resul ting .gas m-xeure w tTeekdt b 1CoRbestiidn abithei adokeh i &sul ting gas™
&gag. %F ,.m . . & Tstlf%l{i%%
m xturego o’f__ PFB_Ft_lw@Fom.phmphmeWh-gggd %ﬁﬁﬁ“f\/aﬁou@ “and.exfracting
said Fesatlen sagiphiWsséaboia LiIMbcegas Mt UTe. WAEFE eniR Hbenthermant i 0 of
sai d RyrHu2osty sdtghide to sul phur 8i Xt ecqmbugtions reglionpss resEm af1pagid at
O3St ering the fraen b s T30 Of hydrogen sulphide to oxygen

»

. introduce on region per unit time bein
reater t : Al AR : me bein
:;lph dh;p_gfzy taking a resultant gas mixture comprising water Vapou: g
. ur - iOXide, ' hydrogen sul . v A ) nr,
o . - phide, and sulphur va  fe - o
: : S . pour, from said- 1.
reactioy_rggion, extracting the sulphur gapouf ffomfth;” oW sa d thermal

m1xtu:é,to_fogm.furfher sdlphuf vapour and'wéter”vaédur*
| further_sulp?ur-yapduf'frqm the gas mixture, wheréin th;'
'hydrogen sulphidg to'su1phur dioxide'is adjus' . streas
one gatalytic;regiOn“to_btipg it to the stoic
: reacthn.in the séid'at-léa9t5one cafalytic r
. o : _ .
PProximating thereto, the adjustment being effected by burning a further
ed urni) irther
nd!combustion-region;' "

'_and extracting saiq /.
. mole ratio of said

ted upstream of said at least
hiometric value for the
eaétioﬁ”teﬁiqﬁ_of one’

" portion of ‘the hydrogen sulphide in a seco
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one catalytlc region to bring it to the st0|ch| onetric value for the

react™ on in the said at |east one catalytic reaction region or one

appr oxi,mati ng thereto the adj ustnent being effected by burning a' further
portion.of the-hydrogen sul phide in a-second conbustion region. M/ 8604

6 The invention also provides apparatus for perforning the nmethod clai ned
inclaim1l, said appar at.us conpri sing meags for burning less than 33 nole .
percent. of the hydrogen’ sul phirde content™ 8f “the feed- gas streamin a first
canbustion region to formwater vapour and sul phur di oxi de; nmeans for

I nt roduci ng, oxygen. J nt o, t h S rg.the,.c of
t he hydrogglﬁ s){"lg udm leot ﬁg&%ﬁ?? éepé’%??{)un i Ip;e%fgﬂﬁg stshéaclln °§2b#ﬁ§fnﬁ8%
conmbust i onctaigi én seidr apRAFEL VN FOUPHAFING Mepds o@@nbmipmlﬂsmhdm 83imdleul phur
di oxi de to éfwatsyf R npRaget <Alohil S5nreARGH thé et JRABEdal 1 ERSHI N0

t he thus forrred sul phur ‘vapour; downstream of 'sald extraction means at
| east one EAmbUSFioR: regheR itonfImByFaterr BAPQUE,8Rd SHiphuT,AinxideH MeaRs £9%) phi de

and sul phuanﬁhdmeﬁ? loftygddl htdirchBedonb8s tlonV fdioh €0 @uppbxrth thie \CORBUEtiON NS . -
for extract*]ng hur .va ‘a,second, c '

I d nb
regi on upst ?E%Fﬁi'g’t%dfge:#t A &aféa)ﬂc;u;??% rFE i R ﬂséﬁf’{ﬁaf’ﬁus Oﬂ?’ng a
further porcbmbustdén triegidn,d foyareastdnghimtmrae xirogerbsubghide vitht beid sulphur

st oi chi Oneaie”g;aLOEo e@msstmpﬂ% r. baGod bfid "k kP W oﬁﬁJe‘tiPs'tjerQ@ f%yl rggtigx%

sul phur di oxi to bri sto tric v e fo reactron in
| est one cabe|shpschreaétsvénhwegﬁawrordwtaﬁm 8%i saidi pxtragsian aeaweﬁehm

there is nenémARB1fGk F&OtEbR N@gisR ok Ordarit torl lbesﬁeeﬁomkemunsmdenandr he
second” conb i on re i,on |zp gerﬁablé i nt er nedi ati ?E"B‘rfl r st suI hur for
extyaction® é%ufd’ PR FUXthes Hateh YPRAUFCANLSULPT YRRAYSA: e‘*‘i‘ﬁ or )
t hermal reaztrammm@g:lam furphenisuyphas viysair, ea«tdhanmonéanmbasmm pégidn :
therewith t t '
first sul p&ﬁéu{eeggréafc?lg%)&ngﬁegﬁéwsgé ‘%urg%ﬂ?é’ F& %%[ %OF E%nen%ugtﬁr.
t he hydr ogeer Honpek (;éechmltrggen (splphide so as to bring it to the stoichiometric for
adjusting ‘the mole. ratio of said hydrogen ‘sulphide to sulphur dioxxde to bri

;_stoichiometric value for the reaction in the said at lest one catalytic
. reaction region or one approximating thereto, wherein there is no means for
recycling gas to said first.combustion region.

The second combustion region is preferably intermediate the first sulphur
extraction means and said at least one catalytic reaction region. The _
thermal reaction region typically has heat exchange means associated

” .

'therew1th for reducing the temperature of the gas mixture upstream of the

s =~ First sulphur extraction means.

~ By. burning ‘less than 33 mole per cent of thelhydrogen sulphide content of

f'the feed gas mixture in the first combustion region, a greater proportion of

” hydrogen sulphide becomes available for moderating the temperature in such
region and therefore there is a reduced or no need for other moderating
gases in this combustion region Thus, it becomes unnecessary to recycle to
the first combustion region gas from downstream of the thermal reaction

region and ve strongly prefer not to perform such a recycle.

© MW/8604



the feed gas nixture in the first conbustion region, a greater proportion,
‘of hydrogen sul phi de becanes. avai |l abl e for nDderatlng the tenperature in%
such region and therefore there is a reduced or nd need for other :
queratlng gases in this conbustion region. Thus, it- becones unnecessary
recycle to the first combusti on regi on gas, fron1domnstrean1of t he
thermal reaction region and we strongly prefer not to performsuch-a -
recycl e. MN 8604 . -7- recycle. Thus, typically, the only fluid other than
_hydrogen sul phide and oxygen to be-ihb*oduced into the first conbustion -
region is whatever fluid (if any) other than hydrogen sulphlde S
i nherently present in.the f eed gas mxture |Indeed, it is possible to. use
in the nethod and apparatus according to+“the invention a pure source of '

R oxygen, bl d. Sorre
orygll eﬁ}g gas mx’t tﬁ?%ﬁlraﬂg ty‘ q’fe?r@?rg c})ﬁg #s& %& € passed

.into t he amcomeoohmbst l@ﬁt%ﬂ)ﬁnt@rtbﬁl @é@tmgtm region: i whatever

mai nt ai nﬁﬂﬁw ﬁeaﬁﬁcwﬂe&mﬂa{ﬁe&éﬂup@l 5 {s iRReme1y prledbRt finognd he

first su 2 ur extraction neans I s prefer assed into the _second

conmbust i gHhie €0 (hseqin Shemfdiod @hbustion in
t he' secol M&m&&wlwme Smamoﬂ @fmeurm&&gm}ohﬁm aDchHoRgh i se
the fl.ar te[grgfat re in the sec c.onbus%gnrel , although it is
possi bl e’ iFﬁs nOEYHECRRECRR? 34 e %'E‘Hﬁg fbusti on-region i nst ead
of pure-oxygen to support t he conbusti on-of the- hydrogen-'sul phi.de. Fbmever
I f diffi I_K a S!&?Etﬁ’l
flame, %o&staﬁg géggg%iﬁsum régvuféﬁé’%?% %Pﬁ%ks%ﬁdﬁgf extracti on& nmeans,
may by- paassed\e.ntedmedsmtﬂueomtmrgremomt Provided me@l@l Elane eam;mge W)
for sone {f'ﬁ‘heﬁ SHBnd RSmbE e ol figygt Sthis®0ré SR

in | rst CO%SIIOH reglon, offl eedien) 413! £ § Ctohh

by-pass the There 1s preferably a -second ther mal

teacti on FiEgt GMlBaNH SKEEAghion messs sie: prefershby Fessed rage dihe reeand on
bet ween @éﬁ\b&ﬂﬂﬁn%&d&hﬁge P&Eﬂeﬁhﬁ.{?hlﬁme oxygen is used to support combustion -

in the second combustion region. ‘Such use of pure oxygen helps to -

. maximise the flame terrperature in the second combustion reg:.on, although

it'is possible to use oxygen-ennched air m the- second combustlon region

~ instead of pure oxygen to support the combust:.on of the hydrogen

sulphlde. However, if difficulties would be 11kely to arise in
mamtammg such a stable flame, some of the gas mixture leavmg the
first sulphur extraction means may by-pass the second combustion reglon.
It is also p0551ble to arrange for some of the gas mixture upstream of
the flrst combustlon region to by-pass the flrst combustlon region. .

There is preferably a’ second thermal reactJ.on regron downstream of the
‘second combustion. reg1on. Reaction between hydrogen sulph:.de and sulphur '
dloxlde takes place in the second thermal reactJ.on reg:.on to form water
'vapour and sulphur vapour . 'Ihe gas mlxture leavmg the second thermal
. reaction reglon may typlcally be cooled and then 1ts sulphur vapour
extracted in another sulphur extract:.on means '

In exam'ples of the 'i_nvention in which there _ is"some by—pass_ing of_ the
first or second combustion region the by-passed gas mixt_ur'e may be united
upstream, in or downstream of the second thermal reaction region with
that which leaves the second combustion region. Preferably in such
examples, depending on the mole fraction of hydrogen sulphide in the



d|0X|de takes place .in the second. thernal reactlon region to form water
vaps«r and sulphur vapour. The gas mxture l®'aving the second thermal
reaction region ‘may typically be cooled and then its sul phur vapour

extracted in anothér- sulphur extraction nmeans. ‘In exanples of the invention-

in mh1ch t here i s some by-passing of the first or second conbustion region
the by- passed gas m-xture nay be united upstream ‘in or downstream of the
second-thermal reaction region with that which | eaves the second conbustion
reglon Preferably in such exanpl es, depending on the nole fraction of
hydrogen sul phide in the -8- feed gas nmixture, only a relatively small
proportion of the gas mxture is by-passed downstream of the first sul phur
extraction means. \Wen, however, the concentration of hydrogen sul phide

falls to abopded §ay mikButd), Baf ma? &Okémleél ¥ 139 BPofotebhh &2 tﬁ&%ﬁstﬂ%ﬁrémy'

be no need f second._t her e i on or i n sonme of these

exanpl es forg%% e%&i’?“’é‘? rcﬁﬁﬁ?‘?’@&nﬁﬁ‘sthe second o
conbust i on: reigEingnhowdvee p e, carm:eaat&mﬁam)hp&ogéntéiﬂphmeelﬁlm to about,

t l-arl f tivel t d -
B bhde. 1 1o, e B8 Rt o Bieokdh ShalaLe] e LS b CROTRRS £
t he gas mi xtarsecofiy gheahdly readtdoprrggion |arnmfsmbeomy:ue&gexampllqshfmte ai wadtee
feed
et 0%0° gl Rt phliR O 1ke'mefe) B STRHC HeBlibd SBinibridn JAG36T, °°
t her mal r eaddorEAVERY Mespwqx@@éﬁsgflphﬁdavmtdoeuln@num@aﬁad& the fesdegas
with incr eas«hﬁ&uk@%ﬁ:@i&t&%ﬁ %1 BR HRiaYSGer Bu élﬁg&' rid nﬁfrﬂéuéééﬁab{)ég:bon'

and its assqciated thermal reaction regign s, a arranged to be the
maxi mum t hatP¥rPass forelatiyely lager Pravoridenof p‘&*’%‘ﬁ%- according to
thé— nvention: Typically up to 25 nole: per cent’ of the f-eed gas mxture |s
etordi hg' | Rl B PRk 15 ¥ nd RyliSoeR BlGaS"ir B BRI %is

m1xture that is ‘burnt in the first combustion region is ‘chosen so as to

give a flame temperature of at least 1300°C. " Since the extent of

o thermal reaction between hydrogen sulph:.de and sulphur dioxide increases
| '_with mcreasing temperature, the temperature in the first combustion
'_‘ region and its associated thermal reaction region is preferab].y arranged
to be the naxumm ‘that does not tend to cause damage ‘to the apparatus

' accordmg to the invention. '

-'-"I_ypically'hp to 25 "mole per cént of the feed gas mixture is burnt in the
first =<:"omb'ustio'n' region. In one "exam'ple" bf"the method according to the
(_/ R 1nventlon, employlng a feed gas stream comprlslng 20 mole per cent
. ' hydrogen sulphlde and 10 mole per cent carbon ledee, some 15 to 20 mole
per ,c_ent of the hydrogen sulphide is burnt to form sulphur dioxide and
water vapour in the first combustion region using pure oxygen to support
. combustioﬁ; We calculate that the temperature of the gas mixture leaving
| the'thermal'reactioﬁ zone associated with the first combustion region
thus created is less than 1425° C, and it will typically be p0351b1e to
‘use a conventional heat exchanger for coolmg the gas’ mixture leavmg the
thermal reactlon region prior to extraction of ‘the sulphur vapour (for
example by condensat:.on of the vapour and separation of the condensate
from the non- condensed gas); Downstream of such extraction of the
sulphur vapour sufficient : | ' |
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i nvention, enploying a feed gas strean1conpr|5|ng 90 nol e per cent hydr ogen

sul phi de and 10 nol e per cent carbon dioxide, sone 15 to 20 nole per cent 5

of t he hydrogen sul phide is burnt to form sul phur di oxi de -and water vapour .
the first conbustion region using pure oxygen to support conbustion. ‘W -

ca ‘cul ate that the tenperature of the gas mxture: | eaving the t her mal '

reacti on zone associatéd with the first conbustion region thus ‘created’is

less than [err] and it will typlcaIL¥ be possible to use a conventi onal

heat exchanger for cooling the gas nrxTure |eaving the thernal reaction.

- region prior to extraction of the sul phur vapour (for exanple by .

condensati on of t he vapour and separation of the condensate fromthe non-

condensed gas). Downstream of such extraction of the sul phur vapour

suf fi ci enoxygen- Bay dnzygmplm uoetbeuspbomﬂcomusteosensgudndmrrbum |snﬁfmagnbn to

burn suff o rogen -
sul phi de *‘%d&%fephurbgl oXi to gﬁ%ﬂes;[ng%: ?%Jﬁ%'lta?l l?a"%?ue é’?"%déﬁgz 1. The
first con&kﬂ"ﬂérﬂl@@ﬂ@rtoahbe tﬁélﬂmtr%t!@lﬁﬁ of ezhouko:keegi on are

typically provided in. a first furnace or reactor, and i sone exanpl es of
the invention the second conbystion regign and a aSSOCIated thermal region

are provi %R fipsth copbyitdon reden W Fhe flpst. therme) ERACHONHERBISRCA™i ng to
~_the i nventypsigaliyn provided oh e Fiksth farﬁadesbﬁrﬁeaatdw, BARCIN BONP kinSlesObf

gases "ot har than hydr ggen_sul p nd ox n tering fhe flrst urnace or
reactor, B%r 8?'3?\’&? ?ég% Ean :L t hat

enpl oyed regmnca]re/pnovxdeél irClansecand| flmnace emp reagtqrr. o cEiree tﬂrsr melemd I n
exanpl es e to i ch
CFFobe o Riockifnd Bl Twilioh 40 B IGRTILAY iRk & RipdBRRA A OF
regions, MHagRrtins nﬁ|gassacwxsnstrm hadregmy (ulghide angavgenrnteninhthe (U
di oxi de bﬁi E\S}!}Qhét&drﬂéwlﬁ” 18 ?ﬁrrﬁé&%f %Qﬁétbr inhy ' B Rk Eall Obt ain

a hi gher ree of conversion ydr ogen- su I de to sulp ur ‘than |
obt ai ned §Waldfe thae thakemployad dﬂ@t%"ﬁ& 1° Claus sulphur re"—’O"’efY

process. Moreover, - in examples of. the mvent:.on wh:.ch do _not employ sald

by-passmg and which effects the combust:.on of hydrogen sulph:.de in two -
separate combustion reglons, with thermal react:.ons between hydrogen

: sulph1de and sulphur dioxide bemg conducted downstream of each reglon,
it is poss:.ble to obtain a higher. degree of conversion of hydrogen
sulphJ.de to sulphur than is obtained in the one combustmn—cum-thermal
reaction region of a conventional plant for performmg Claus process. A |
reduction in the duty to be performed by a subsequent catalyt:.c reaction
region or. reglons is thus made poss:.ble for a gJ.ven overall degree of
'conversmn of hydrogen sulphide to sulphur. . ‘Since, in general, the - UL

- pressure drop associated with a glven degree of catalytlc reactJ.on _
between hydrogen sulph:.de and sulphur dioxide :.s greater than that
assoc1ated with the same degree of thermal or. non—catalytz.c reactlon, _
design of a plant for performmg the method according to the invention so
as to maximise the throughpu_t_ of hydrogen sulph;de is fac:._lltated._. .

In preferred examples of the method accordmg to the present 1nventlon,
- gas mixture leavmg the thermal reaction reglon assoc1ated with the
second combustlon region is preferably cooled to a temperature in the
range 300 to 400° C and then subjected to reactlon over a. catalyst




reagction region of a conventi o.nal pl ant ,_for__- perform ng C aus process. A
reguction in the duty to be performed by a“*subsequent catal ytic reaction
region or regions is thus -nadé possible for-a given overall degree of
conversi on of hydrogen. sul phide to sul phur.. Since, in general, the N
pressure drop associated with a given degree of catalytic reaction between
hydrogen sul phide and sul phur dioxide i's greater than that associated wth
the same degree of thermal or-non-catatyWlie reaction, design of a plant for-
perform ng the method according to the invention so as to maximse the -
t hroughput of hydrogen sul phide is facjlitated. In,preferr.e [188uPf
t he. et heHepstsgr sy, t somehef heseeridual JYOFegEn é“g“zi‘%dﬁi &-etaﬁr?% ‘%EC%S the
thermal reacto f{‘o% OB, ARSP ChAbREE Wapbur Bad saxtendraponbuniorseceriln ALY
pr ef er abldg_".’&)oel ed to a tenperature, n,ther ?g&%n;?oﬁ ttgaieeri'ﬁdmﬁ'ideéh%nthe”
subj ect ectatbon oaﬁsﬂlcnhlé%é“da“i‘;’? 1| 4Asulphids - whereby, first, some of the
resi dual ﬁ;&dm&%e%ﬂeph&mwmt SThésehreadtdhng agpoaieferably; BETAOFRPe her
sul phur vapour and water va g*lri’xif%diﬁ?&@Mi‘é’otiéﬂ%ﬂlaﬁbﬂmmWhpﬁ dbeand
carbon divdshp#t JBeHf 84N a&™ race. Inpurities jn the qaf cﬂiw{p‘l” e & ond
hydr ol ysegs nfi@te lewdhs che thesmpl leeekifny RS ?edo>u€ tth%r,_e el ng.
Any internedi ate extr.acti QL rabil PNyl p@P dapourn ik hextyasted Xrem dhReRAR ng .
t he ther g™ P_%%?@Pi-ﬁ?gl%g"i.?%easgoc?gt edei th tihxﬁ SEEONMdenstUshiviichegieoon.
Pr ef er abl pixtsre fleaving sharcataletdc SeaIOP ("5# Phe 'gas m xture | e %i ng the
catal yti chlﬁ,gg;i‘grgo{,@%a‘aeﬂsasaamnaerﬁsnltmmomnsa@e 45| fﬂﬂﬂFa%{g gem th .
- condenses and the re,su.lti.ng‘]condgriggéﬁeo'hg feRBEAl@Taly @ stugegos mebatione.
Pr ef er abl gas 8gxtW&st %ﬁféef i catal ytic -stage, of reacti or}ld?gtﬁgig{st '
hgg'(rjogen SaNsRBh Oy dabgers spphidedansk isytphug é%?’?é?r?é’d?eﬁgq"é'%at alyst belng
used in'this stage.thand e hdd 3h ol Ziyéi eatelyatiorceathernet hod and
apparatusb%EEbPﬂ%ﬁd“toqfhgt%$%§ent‘inventjon.mjLI now be- descri bed by way
of exanple with reference to the acconpanyi'ng draw ngs of which: - F%gure 1
is a scheppiic. (ifGhaMgdardtls atta@ing ploanhe frresent ARrentign Stighiv >
" described by way. of éiamplé With_feferénce to the accompanxing-drawingS.Of
vhich:- ' - ' .
| Figure 1 is a séﬁématid diagram illustrating a plant for extracting. sulphur

from a hydrOgen'sulphide containinglgas.mixtures_and . o
Figure 2 is a schematic diagram j1lustrating an alternative plant for

" extracting- sulphur.
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from a hydrogen sul phide containing gas m xtures and Figure 2 is a
'schematic diagramillustrating an alternative plant for extracting- squhuP»’
W/ 8604 Referring to Figure 1 of the acconanying’ dramnngs a first :
cogbustion region 2 is prOV|ded with a burner 4 for burning hydrogen

sul phide. . The burner 4.has an inlet 6 for a stream of hydrogen, sul phide
rich gas mxture (typically containing at |east ‘80% by vol unme of hydrogen.
sul phide) and an inlet 8 for.a stream of substantially pure oxygen. Al the
oxygen supplied to the burner 4 is eﬁbloyed to support conbustion of

hydr ogen sul phi de. Sulphur di oxi de and water vapour are formed as a result
of this conbustion. Reaction between the thus fornmed sul phur dioxide and
hydrogen sul phide takes place ina first therml reaction region 10 to

f or m wat eRefenrdng tanBigudephuof thecnccm@ﬁyuagadrpwings anfirspedonbustin r €9 on
10. Th | 0

noat g | BBt 2 € ok SRl i°a HEHER! ¢ B2 HhleRid FHlaBlely iR, . M) ©
t ypi cal | ybueney Adlasnanvoaﬂet ndor a@tream of hydrogen cwdpide tichigas

t enper at umﬁu}ett@prwceataaﬁ Qt3Padt. e@%xce&twétbf) Hag&ge?,ﬂ 2 and

thermal reactiqQn region"10 are preferably ed 1n_a’si rnace. ( not

shown) whPelPhidel,apd; apdnlet 1B fona miteant A Aubsbantially EilfelQ’Qgéth Alln the |
met hod aceRs dwgeﬁ GubiEiell €6 Ak hubveR!d 48, eigloyed! @ suppd&tmttfdipeky of

hydrogen u |de L and.the.o en stream be set so as to
gi ve at 't Pﬁwfg %‘iré %‘?%ﬁ“ﬁ'é/ fi ‘lwrf?‘fgrgx 8BRure in
t he or derreﬁulﬂ:eof ]ﬂmhlcmbustltqnpl (elakcyidrh betyeenntise fthustm:npdmﬂpnur I n
conventi og 35“.% t ncomng
hydr ogen sﬂ*x % IS ver dl&h%.%e g’%?é%gﬂa%]om %nﬁrég ﬁ%ﬁé} f‘%agtﬂoﬁ’hur \J
di oxi de tmonolm fmyn watare yapour: ;lmﬁam&phtm vapdioneRo icagalystvish the | .
resi dual 8&5169?& S thed Hegfort Q0§ OTes AL Hﬁﬁtt&%o?é'aw%dtﬂ@ttﬁérﬁﬁp%’act%hh
there being only a mninim.
region 10 enters the waste heat b011er (or heat exchanger) 12 in which it -
is reduced: 1n temperature, typically leaving the waste heat boiler ‘or
heat exchanger 12 at a temperature in the region of 275 to 325°%C. The
combustion reg1on 2 and thermal reaction region 10 are preferably defmed
“in a smgle furnace (not shown) which is. prov1ded with the waste heat

boiler 12 at its’ exit.

In the method according' to the present invention, the"r'elative rates of
supply of hydrogen sulphlde—rlch gas stream and the oxygen stream may be
set so as to glve at the exit of the thermal reaction region 10 a flame _
temperature m the order of 1420 C which is typ:.cally the optimum for " "
the process. "In conventlonal Claus furnaces it is desired that one-third
- of the mcommg hydrogen sulphide is converted to sulphur dioxide, so
.that the sulphur dioxide thus formed may subsequently react
stmch:.ometncally with the residual hydrogen sulphide to form sulphur
vapour and water vapour with there being only a minimum



-12#7of unreact ed hydr ogen sulphide and sul phur dioxide left over. In a
con¥ent i onal Claus furnace, air is used to support conbustion, and there is.
t hus generally I|ttle ri sk of exceeding at the exit of the thermal reaction
regipon a fl.ame tenperature of about 1400C in achieving conmbustion of the
stoi-Chi onetri ¢ anount of the hydrogen. sul-phide. In the nethod according to
" the ‘invention, however, conbustion in the region 2 of one third of the '
hydr'ogen sulphlde in the stream 6 woul d i nevitably have the result of .
produci ng an unacceptably high flanme=tdperature and/ or -an unaccept abl y
high tenperature at the inlet to the waste heat boiler 12. Accordlngly,-. .
appreciably less than a third of the incom ng hydrogen sul phide is burnt in
the combustion region 2. In the nethod according to the invention,

t her ef or2 ef tdfe?]meaptaed wamgenhg@lrmeﬂ aiﬂld SUlipHar leilﬁﬁidéldg.eft t(?%arcocrfaugt ion- .
regi-on or_.the .i.n i s oxidised t ul phur .di oxi i s ern1ne
by the pr op(S:PPY?m:l e%tcﬁr@'!’s ?Eltuﬁ%'t Attt En‘f?@% Eﬂﬁ%ﬁ%?ﬁ%ﬁ

addi ti on t o ishehis/ demeyally dithlelariskbff brcanding rat the exdt aft thetﬁmemal '
proportion d r L€ oy

approach toq‘{e ‘gi%c r%}ehe%tﬁg#"g %%ﬁust&o%ﬂo‘% }h@kﬁ"({‘m cag:horrejtny]

propor ti on (qmbusﬁme-Qﬂﬁ th%l)stgichmhm agmmtsef piedeydragem sutphides t |Im the
region 2.. H E@;f&{ el trﬁe 2 ﬁx&vﬁv&@eﬁoﬁﬂfs 619 Ht\)&’}e%lon 2 of

hydr ogen sulphlde t rns 1n nbust i on regi on

at
~one-third bynﬁeﬁwﬁgo fbe hygspger sulphidentn g«bse#rseerﬁ aeuldcamﬁaalmaae
ni trogen, Wah@rresaReWE BREEUBRRY Anl@sftepaly hiYh e RmeA aa@éé/anaﬁc:gaﬁes

Gucorood borteRBkeR S B Fetetashes b s%éznimteh@%e& ste BeRhdRiet e o

poss/lhbl e terqudi;aeggygppremabH Aess thanta thiyd 2F% ey mc:bmimg hydrbgemrl t | es
t

" content _oPSRRECL bt o' U ISR 188 refndh 2 HERDF HenBSS el [dl?ﬁa#‘?g

enters the theawention; ctfierefore,hthe groporsion|af hﬁdmgehestﬂ@bsdemmmg

pur: €. Accor ¢hdQobustiBh AYibn D iR Fhfet 6 that is oxidised to sulphur

'dmx:.de is determined by the proportion of other fluids that enter the '
‘combustion reglon 2 m addition to the hydrogen sulphide and the oxygen.
_ s The greater the proportion of other fluids entermg the region 2, the :
nearer is the approach to the ach:.evement of the combustion of the
_ stoichlometrlc proportlon (i.e. one-third) of the hydrogen sulph:.de in
) the combustion region 2. However, we. -prefer dellberately to keep the
2 proportmn of hydrogen sulphide that burns in the combustion reg:Lon 2
7 well below one-third by keeping the amount of diluent gases such as.
\v) ':carbon dlox1de, nltrogen, water vapour and noble gases to a minimum.
Accordingly, no gases are recycled from the waste heat boiler 12 or a
' -subsequent condenser (to be described. below) to the oombustlon reglon 2.
_ Furthermore, although it is possible to employ oxygen containing up to
‘say 20% by volume of impuntzes in the process according to the mventmn
{e.g. oxygen-enriched air having a content of at least 80% by volume of
- oxygen) we prefer 'the-- oxygen that enters the combustion region 2 through
~the inlet 8 to be substantially pure. Accordingly, the only diluents are
preferably those that are inherently part of the stream of hydrogen |
' sulphide"-containing_ gas that enters the combustion region 2 through the
~ burner ‘inlet 6. Typically, but not necessarily, at least the greater




preferably those that are inherently part of the stream of hydrogen o
sul phi de containing gas that enters the combustion region 2 through the N\~
burner inlet 6. Typically, but not necessarily, at |east the greater -
134%_ part of such diluent conprises -carbon dioxide. The nethod according
to the invention-may thus be used to recover sul phur fromfeed gas streans
conprising at |east 60% by vol ume of -hydrogen sul.phide and preferably at

| east 80% by vol une of hydr.ogen squhéSe, with a ratio of hydrogen sul phide
enteringthe conbustion region 2 to dases~ ot her than oxygen or. hydrogen - .
sul phide entering such region of at least 4:1. After |eaving the waste heat
boiler 12, the gas stream conprising hydrogen sulphlde and sul phur di oxi de,
wat er vapour and _sul phur vapour is passed through a sul phur condenser- 14 in
which it i sparobfdsuch diluenp somprisesotarbion dioxddeC The amethod aocduding the

sul phur va qQgn Lebvie 't g&ﬁ&wgt
-33 IOTEe \r/eS| uaPJeMOﬁWUre tﬁgn pasg(?a‘s to trﬁé& @“ §JF'édﬂééurner |
| ocated in epm;e%m abrlieast i 6% by giodume @ hysisogen rselﬂ-phsiehagd refexablyoat f or

oxygen- Contﬁa%tnﬁtm%? valufié B2 B{droydR SABhidl,| Wi BCrasd08E hydebgd:si ent of
t he hydrogen sul phide enterin he hurner . 18 ‘through the inlét 19 burns to
f orm sul phlﬁ""l@r‘ &Bt?ﬁnﬂemf‘c&?%qﬁ?l iy P S1558S ki Ehan, gxensex) :

di oxi de-in Hyueog@s smpﬁmeeeﬁﬁraﬁ@rmhmebxyor at lehBt £4ds m xture then
passes into a thermal reaction region 22 in which reaction between hydrogen

- sul phide and sul phur di oxi de takes place to form sul-phur vapour and water
vapour. TheAffyes Ysaving etheswasdtenheatobeilerol, theprasastream corgrdsimynge 300 to .

Lot oh {na RpbRd Salahial, Sla Siyppal iA80] dafol iBbho hnhCligihal Bl a"
furnace (ndassedviirovgll ehswiphur reondenser hédin whicheit2is gooledtoxat. After </
its passagfteh@é%%t@a% Q.4b@@fsob9é. 't%rc&ﬂiens@%haaéulrﬂ:&w&i:oﬁﬁssﬁﬁeover a
relatively small, bed 26 of catalyst _of a ki -
resulting condensate 1s ssed to a sulphur seal pit 38. The res:.dual
gas mixture then passes to the mlet 19 of a burner 18 located in a
- second combustion region 16. The burner 18 has an inlet 20 for _
oxygen—contammg gas, preferably substantlally pure oxygen. 'Sufficient' o
of the hydrogen sulphide ente_rmg the burner 18 through the inlet 19
burns to form suiphur dioxide to reduce the ratio of hydrogen' suiphide to
sulphur dioxide in the gas mixture to approxmately 2:1. The gas mixture
then passes into a thermal reaction reglon 22 in which reaction between
hydrogen sulphide and sulphur dioxide takes place tp form sulphur vapour
and water vapour. The gas mixture is then cooled to a temperature in the |
range 300 to 400°C in a waste heat’ boiler 24.: The second combustion w
- region 16 and the second thermal reaction region 22 are preferably '
defined in a single furnace (not shown) wh:x.ch has the_waste heat boiler

24 at its exit..

After 1ts passage through the waste heat bo:.ler 24, the gas mJ.xture
passes over a relatively small bed 26 of catalyst of a kmd '
conventionally used in the Claus process, though, if desired sulphur may
be eo_ndens"ed ‘out of the gas 'mix_turel_ in a condenser (not shqwn)l__and the
gas mixture reheated in a heat exchanger (not shdwn) intermediate the
waste. heat b011er 24 and the bed 26. As a. result of the passage of the
gas mixture over the catalyst bed 26, sulphur dioxide reacts with
hydrogen sulphlde. Further sulphur vapour :|.s. thus formed (as well as -
_'water vapour). In addition, in the event that the residual gases



con¥entionally used in the O aus process, though, if desired sul phur may be
coidlensed out of the gas mixture in-a condenser (not shown) and the gas

m xture reheated in‘a heat ‘exchanger (not shown) internediate the waste
heat\b0|ler 24 and the bed 26. As a result of the passage of the gas

- m xture over the catal yst bed 26, sul phur dioxide reacts wth hydrogen

sul phi de. Further sul phur vapour is thus fornmed (as well as water vapour).
in addition, in the event that the residual gases . ..-14- contain any
carbon dISU|phIde or carbon oxysul phidd4 nost or substantlally all of these
‘cnpounds will be hydrolysed at the prevailing exit tenperature of 350 to
[err] Since the catal ytic reaction between hydrogen sul phide and sul phur
diioxide is exothermic at these tenperatures, the gas mixture |l-eaves the

ff_ﬁt alytic f?@&tﬁaﬁn??u baxﬁ:dﬁlai‘s?jtl ﬂi@éf&idtb@n Qulp}uaé' %&tsdtCh react Orl q
- The gas mixture.is S rou a con er |scoe.
to a-tenperafipstal al[]'SYréﬁs g}? @8‘9&% B@Jf’éﬁﬂi ﬁ?ah i
It he condeﬂsaénﬂgeemraawdftsw he 400 ohusmééﬂthéldat%gyti&h%ﬂﬂh omdbetwa@nh
eavi ng the enser S [ vapour. and i eheat ed.i n heat
exchanger: 3 °§ ?é%éli’ Hlﬁﬁg 55‘53% %'Ihh?sﬁe reactor 32 -
a further potempenatnreayd:mggas mkplnedkem ’ehef aataimtlpcreacbor &6 atlphigher
di oxi de r-eac e f r t The
{ %‘t&'& R P ntkPs é&E:H‘ %AL:Q&“ Bﬁé’%ﬁ\%h upE ‘%{1 g)gésed

resulting ga ure passes 1nto condenser sul

-condensed " an%hl’ﬂ#@lh %&98@!’8?5 Zanénsﬁhlﬁhmt dsgoojed tzga méaiﬂhfé *P%ridpn@er
of the gas ngxdlo. &%ﬁs@e&é’fsuﬁpﬁlﬂh%po%pﬂ%onﬁﬂscaéﬂey gtd ‘Beﬁné ai
gas clean-up unit 36.Wt des;j red further seguence (pot shown) of .
reheat i ng caﬁa[ﬂsﬁé ko FB%&@BW%@F%Q* h%r o%%ﬁl'ﬂ#ﬂ’ée AREVANG Shecopdepseate,
| r\el/zul ppur B iBAEYEe0BE Lsm&pné@ﬁgagéu:t BAd B felﬁﬁt?d | e hést Lexaeazgekewlntupa u?l t
may be of 't econventlon in eite e ants for
perform ng, %Egawe W‘g‘ﬁgg E'I'y&f'céﬁn%ea%ﬁé gg%&ﬁ’f region
2 is oper at qmbrau.om ofir bﬁmgen esdlpbideeand a further portion of: sulphur dioxide o
" react with one another to form sulphur vapour and water vapour. The
resulting gas mixture passes into a condenser 34 in which sulphur is
“condensed and then passed to the sulphur seal pit 38, while the ‘remainder
" of the gas mixture, now free of sulphur vapour, typically passes to a
© tail gas clean-up unit 36 with, 1f desired, a further sequence (not
shown) of reheatmg catalyt:.c react:l.on between' hydrogen sulphide and
: sulphur dloxlde, and sulphur extractlon upstream of the unit 36. .

"me ta11 gas clean-up unit may be of the conventional kind bemg selected
\_/ S from, for example plants for performmg, the Scot and Beavon processes.

"'Iypically". the combus'tion region 2. is'operated at a pressure a little
o _ above atmosphenc pressure. For example, the pressure in the furnace in
'whlch the combustion region 2 is defined may ‘be in the range 1.5 to 2

' atmospheres absolute. : L . o

In illust’raitiire exanple of the process according to the invention the

f'eedjgas mixture compr‘ise's '90% by volume of hydrogen sulphide' and 10% by
* yolume of carbon dioxide. For each 100 moles of this gas mixture, 22.5
" moles'-of_o:iygen are employed in the combustion region 2 to oxidise |

hydr_ogen sulphide to sulphur dioxide, thus forming 15 moles of sulphur
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above atnospheric pressure. For exanple, the pressure in the furnace in

whi ch the conbustion region 2.is defined may be in the range 1.5 to 2

at nospheres” absol ute. In iI'lTustrative exanple of the process according to

t helinvention the feed gas m xture conprises 90% by vol unme of hydrogen

sul phi de and 10% by vol une of carbon dioxide. For each 100 noles of this

gas mxture, 22.5 noles of oxygen are enployed in the conbustion region 2 .
to oxi di se hydrogen sul phide to sul phur. di oxi de, thus forming 15 noles of '
sul phur di oxi de and 15 nol es of water “vapour at a thermal zone exit
tenperature i'n the order of 1425 C. I'n addition, small anounts, of

hydr ogen, carbon nonoxi de and car bon oxysulphlde are formed as a result of
side reactions. About 70 noheéxﬂ cent of the sulphur dioxide reacts with

hydrogen sudiswide andchS meles of watet Vaporraat on thermal phne exipdiemperatiive
condenser 1ih e Srdeidoml1 48 xﬁtadalemﬁorema_ SRS 8 & ro;g%nper cent

by vol une ter vapou 51 nole e_nt of "hydro eh ‘su 9 nol e .
pgr cent of"%ﬁd??'@?‘g%eé‘d QALhOR P P éE-FFF e £0 AS A FePukt ofneide npl e
per cent o;réa&%mn Aot rml emomerpereaénwacarebealpmnei@ﬂegafééc@tsEmrﬁal e

er cent o rbon o s cien o) e’is en
(F:)onbusted | t%ﬁquﬁr “%?’%ég&ﬂ‘g(?r}t ﬁéi eVERUE o1n fthe |
hydr ogen su:tqnﬁedaﬁ d4sthq3lnes:.dhadxxgaiemmt21ré eormﬁ.tes aébm:tmlﬁte]:y_)Be par cesit
of the re e Y tron
with the s phuﬂ'm?/ ﬁ%%g AT 6ondensa (_Oef},;(._ %%e suﬁ?%%‘ F% 8% 6 gas
m xture corﬁﬁf i.cent OSWWG@MQEB% mleepevaerqf Blllal%m}idongbn and |3h| de,

8% Car boml0dyRent, &0RioalT0.8l flelBer QeAll SELRPRATRAN M d%.ng% g- 4%

car bon oxysul phr de. urt recovery 0 -
hydr ogen s@oJfi PRF Sﬁﬂtgﬁ Ehlrd@-ac eelqnt bY@-'OSPn fpphide is o/

(preferabl M:hbiﬂ/f&onbﬁbeéd/tl.hcttfé eete&\a Beifisustion :@g%ﬁ Qoftgaﬁgg ngxég‘gb%@h Gatio
SR T RN IR DAL, - IR
regi on i nt gerecerst eftm.serha]lm_ihg hydrogen sulphide is then converted to sulphur
by reaction with the sulphur dioxide. After condensation of the Sulphur
_ vapour, the gas mlxture comprises, by volume, 69. 8% water vapour,. 11.6%
hydrogen sulphide, 8. 8% carbon dloxlde, 6.0% sulphur ledee ¢ 0. 6% carbon
monoxide, and 0.4% carbon oxysulphlde.- A further _recovery of sulphur
from the residual hydrogen sulphide and sulphur dJ.ox:l.de is achieved in
one -or more (preferably two) catalytlc stages.

-Referririg now to. Figure 2 of' the accompanying drawings, the plant shown
is generally the same as shown in Figure 1. except that there is a valved
by-pass line 40 extendmg from a region intermediate the sulphur

. condenser 14 and the mlet 19 to the burner 18 to a region 1ntermed1ate _
the thermal react:.on reg:.on 22 and the waste heat bo:Ller 24. Typically,
from 60 to- 80 per ‘cent of the gas m:.xture 1eav1ng the sulphur condenser
14 is by-passed through the line 40 in the event that the feed gas
mixture contains 70% by volume of hydrogen sulph:.de. If. d_esxred, the

- setting of valve: 42 in the line conduit 40 may be temperature controlled
so as to maintain a chosen temperature in the second combust:.on region.
In an alternatlve enbodiment of the invention (not shown in the drawings)
the valved by-pass line termmates in the therrral reaction reglon 22,



condenser 14 and the inlet 19 to the burner 18 to a region internediate the
t hetwhl -reaction region 22 and the waste heat boiler 24. Typically, from 60
to 80 per cent of the gas mxture:leaving the sul phur condenser 14 is

by- passed t.hrough the liine 40 in the event that the feed gas m xture -
contai-ns 70% by.vol une of hydrogen sulphide. - If d ng of -
valve 42.in the Fine conduit 40 may be terrperatureTl"mﬂﬂ"IHmmE"m
ndintain a chosen: tenperature in the secd nbust i*oncregi on. sl n*an : _
alternative enbodinent of the invention (not shown in the draw ngs) the
val ved by-pass line terminates in the thernal reaction region 22. - 16-
'C L .- SCLAM 1. A nmethod of re@E¥3 ng sul phur from a feed gas
stream conpri si ng at | east- 60% by vol une of hydrogen sul phi-de, ‘i ncl udi ng

burning | ess thap. ,33.nmole. ercen t gen sul phi de cont ent of t he
f eed gas St r &aRethpd °f|’i’e§?v Sl JU) pgﬁr %&“o%%? 8¢ 185t Va2, CAPRpLEAnEa R -
sul phur di oxildest |&6%ruduoﬂ.m§g of yiyairogent sulptedei, rixtclud)tuguhutrmngrhe;ssonharo 33

D e i ROEDUAREER: Bfe 4P NOXARA L 1 e or B nAOELID YL o LA 94"

sul phide wi.th sa Sraml reaction te
associ at ed” wiat Iﬁitﬂecﬁmb@tﬁ%rﬁ%@q A forgi waterovanaum and shlphuraginxidand

}Nat e[ vaﬁgurimt:mamhe dx3kém iato fgﬁérm s.mmw?, ke fah\/gerstﬁa&@% 't%lg thel

Irs conmpustli O r r I NE, DEI.NJ eal er an e Nnol e

Tati o of hydraBRt I h 4B 5Sreasnypelehine: é%??tmghlé’?b‘i’ﬂ&ﬁ’yclﬁl{%%‘h B

i ntroduced i mtich tdatd couliphat idioxfdegiinnthee thewal t—emihelramgr aaswiattbmrth

taking ares a I e risi { I r di oxid

hydrogen sul ghggﬁ : é &%E%n r\é@gu#é f?rg%vngégﬁ‘(‘jy%ﬁg ?e‘é&g x%plmér %He
gﬁactu ng tmlsmaphurofva enr%m:hma teSeHYESNtentexing éhe rﬁ;aret mogbumtian

one cat-ghydd %ef%i@”tﬂbédﬁé’ﬂﬁ“ §éHtQ?' fifanC o AbR@ G He md e rhBHUbEI NO gas

'mxture wi t h_sul phur - di oxi talne lntheresutln as mxture to form
further sul pHYRreagHotHL Pgﬁeevﬁﬁ’tgf uigds) (if amp ei'ﬁraé’e%g’xg&% bEing her

LH phLH va$N)ﬁhtfddnﬁhﬂfﬂhtgafthbﬁﬁhus&;on region per unit time being greater than
3:2, taking a resultant gas mixture compris1ng vater vapour, sulphur
1 ledee, hydrogen sulphide, and ‘sulphur vapour, from said thermal
reactlon region, extracting the sulphur vapour from the resultant
m1xture, reacting in at least one catalytic reg1on hydrogen sulphide
contained in the resulting gas mixture with sulphur dioxide contained in
5the_resu1ring gas mixture to form-further'sulphur vapour and vater
vapour, and extracring said fﬁrther sulphur vapour from the gas mixture,.
~“vherein the mole ratio of said hydrogen sulphide to sulphur dioxide is
_ : 'adjusted upstream of said at least one catalytic region by burning a '
\“j '.. further: port1on ‘the hydrogen sulphide content of the resulting gas
'_m1xture in a second combustion region to bring the mole ratio to the
stoichiométric value for the reaction in the said at least one
cata}jtic-reactiqn region or one approximating thereto, the adjustment
'-being'effectéd by burning a further portidn of the hydrogen sulbhide in

a second combustion region.
2. A method as claimed in claim 1, in which said mole'ratioiof hydrogen -

~sulphide to fluid(s) (if any) othgr.than'oxygeh being introduced into
_the combustion region per unit time is greater than 4:1.
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mherern the nole ratio of said hydrogen squhrde to sulphur dioxide is . -
-adj usted upstreamof said at |east one catalytic region by burning a N
further:portion the hydrogen sul phi de content 6f the Tesufting.gas mxture
in é second conbusti on region to bring the nole |ch| onmetric
value for the reaction in-: the said at |east. onHmm Ilmlluml reactron
regi on or. one approxinmating thereto, the adjust rrentc _

bur ni ng a further portion of the hydr'oéén suI phide in a second conbust'i on
region. 2. A nethod as clainmed in claim1, i'n.which said nole ratio of

hyd t fI d th b trod d
‘Mo the ciénﬁu@r .48 Dthel 3, Ll Te SUE ot B0 REND TR S o0l
-17- 3. Asnepdmdca@bleltaemed the Aigsmcbmbustiloni regdon isipubech t he oxygen -

used to support conbustion.in the first conbustion region is pure. 4. A

method as clainmed in claim3, in-which the onlg%fl uid other than hydrogen
sul phi dé- addmeiaegdens icleimed dBaclaimod s Ha Fhick the epd¥§luddrediesnthan what ever

]tl urd d (if aqw}ogehhermha@ deamn s:ulrnhuder iiftd Q'ﬂ&rﬂ”ﬁsky%ﬂbﬁ§€mn rBgida®
ee gas m re. S one r ecedi
Cotatme i nianrarerse SRaECeR an; o thel o dbgRrtecy Pirtige; Fr BhBSTe0al gas
m Xt ure tthresentbtun nthei ﬁeedwgaéruis:ltumnbust ion region.is chosen to give a
flame tenperature of. at | east 13000C in such regions. 6. A nethod as

claimed in any one of the preceding claims, in which ‘the second conbustion
regi on $s isnmetheddesmtcdained Hncany one ifeithe sRIPp?ﬁirfISVaW@s, i i ahidacthed from

sai d resul {aBhord38n X tHé Qwﬂ?d%éﬁbdlﬁ{idbeﬁ'ﬁtth@n&eﬁaﬂﬂ WikurefPhd 157 A

nmet hod as Iar med i.n %ﬁé theelp%ggcedr#&ng cl ai s {}ﬂh pure oxygen
is used to §Er'b'pdf‘t the |°'8H ﬁfif’ﬂ 2B oS t’?&?“’Pe‘g meg - A nmethod ;.
as cl ai med tenparayume:fo&t t]leesprl—fd@ﬁ C nigp stich rregions.v\,hr ch _\/‘

6. A method as_claimed in any'one_of.the precedimg claims,:in"whicm the
second combustion- region is intermediate the 'locat:lom'where ’sulphur
vapour is extracted from said resultant gas mixture and said at least
one catalytic reglon. - '

7. A method as claimed in any one:of thelpreceding'claims, im which pure
oxygen is used_to support combustion in'the.secondﬁcombustion region.

8. 'A method as claimed in any one of the preceding claims, in which
reactlon takes place hetween hydrogen sulphide and sulphur dioxide in a
'second thermal reaction region downstream of the second combustion : \‘/
region to form water vapour and sulphur vapour. .

9. ‘A method as claimed in claim 8, in which the gas mixture leaving the
second thermaljregion is cooled, then its sqlphur'vapourgis'extracted. _

10.-A method as claimed'in any one of the-preceding'claims, in which there
. .are a_plurality'of.catalytic reaction regions.
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rea'c?i on takes place between hydrogen sul phide and sul phur dioxide in a _
secppd thermal react | on regi on downstr.eam of' the_second conbustion region
to formvvater vapour “and sul phur vapour. 9. A nmethod as clainmed in claim.

Chen i 15 SUl phur “vapour | & extract od. “iosei\"r”rgt oM WIS one o

the precedl ng. clalms in which there are a pl urall‘ty %f tcattal §tit reactlon. .

regi ons. W/ 8604 18- 11> A et hod a'slél aimed in any one of the
preceding clains, in which a gas m xture- | eaving the second t her mal

t | t th of 3000, t o
RN T RS R A R R e MR LN e SR
resi dual - hydndgeuare llepii e theaetendiithbrmall peagtidh wegden tis &osledf te taher
Sul phur VapOL e SAWALEL HENAEe JIPaB0RE BB e Men MBI S

sulphur vapour” t'e sal 0. secon regi onan
12. A nethod aeeackignrover @ aatalyst whereby some qf ebemengdualahmosen lePbiﬂ%l |

of the gas mpdadié JiRAVidIPhtd B1bREdH itO EOHACEGE thik w1 h.ytaﬂayauﬂ an&xjaast ed
fromsaid resultant m xt r IS subsquentlg &rﬁsed “éﬂ o h t he secon

conbustion rcffPGATs Fhere heipg R means. 86\s aponr Aptermgrigte
claims, .in. vuighsecent tHernsP regsonviand Utle teralysg. t he Focation where

sul phur vapour is extracted from.said resultant mxture by- passes t he
second combustion regi on. 14. A fethod as ciai med in c¢lai'm13, in-which the
by- passed 1gasA mexhosd esj claimed do agysonea0f; b, theoprateding cdadmsof in hichaddd

~ ther nal reactamhieggsoamw fegemﬁhah&tcakffamﬁewsufag&ndam%bfst'On_

reg'i'on.- / as clal e one of rec | ai ms -
whi ch the . feXdgagied Arom §pid CERPLLARS 'atxtrléaslts ?ph/%esyewryuwaﬁrl F&wsgare

sulphi de. 16 sefon®tddaBusifioheepioni Ng - sul phur farm.a feed-gas stream _
conprising at | east 60% by voI ume. of hydrogen sul phur subst ant ially as

her ei nbef ore
+13..4 method as. claimed in any one.of the preceding claims, in which some: of

- - the gas mixture leavmg the location: where - sulphur vapour is’ extracted :
~~from said resultant mixture by-passes the second combustion region.

14. A method as. claimed'in claim'13} in which the by-passed gas mixture is
_united upstream, in, or downstream of the second thermal reaction region
'with the gas that leaves the second combustion region.

- 15. A-method'as claimed in any one of the preceding:claims,'infwhich the 1
”feed_gas;mixture contains at-least.?OZ by,volume,of_hydrogen_sulphide;
16;'A method of recovering sulphur form a feed gas stream comprising at
' _'least 602 by volume of hydrogen sulphur, substantially as hereinbefore -

described with reference to Figure 1 or Figure 2 of the accompanying

drawings. '
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described with reference to Figure 1 or Figure 2 of the acconpanying E
_drawi ngs. MW 8604 -19- 17.- Apparatus for perfqrnming the nethod clai med\_¢
in claiml, said apparatus conprising neans. for burning Tes nole . -

percent of the hydrogen sul phide content of" the.fﬁ'm | _ Lty a first
conbustion region to formwater vapour :and sul phu E@'ﬂ:ﬂ!ﬂ;@ﬁ!ﬂfor

" .introduci ng oxygen into .the conbustion region to stpport. t me stion of

L
t he hydrogen sul phide; a thermal reactil®n-region, in association with the :
conbusti on region, for reacting unburnt hydrogen sul phide with said sul phur
di oxide to form_-sul'-tphur-_vap.ciur- and wat er vapour; neans for extracting the
thus f obmeAPRANASHE rfoFa pEESOrniRg Hoe, Batbodf cladmed dpy plain dn SAddnapReratumst
onle ﬁat aljyt:b.gprrieaﬂgiinﬁanf §e?iromr1nﬁag 1633C thah 3beﬁdﬁeﬁem€ﬁl hltoasr'themyfabbg’& ,an?
sul phur dioxj de.to. for I -.wat er _vapour and,sul phur vagpour:; ,nmeans for
extracti ngs'?apl dd%u?'_ﬁg'r‘ s%#ﬁhﬁfge\?fp% r,5¥5 in %3&5?\'8 °8B§r‘fﬁf3gf‘orrfgligﬁi§5’n
upstream ofosmivdter vapgur andeswlphut\dioxidesageansi foegintroduringuoxygey into
further pofid QRmBisdids WhNto RUEHAAE e WolBiidla o6k tHRE 6 usting the
. nol e ratiorto sgPds'Lygro en su phﬁge tosﬁﬁﬁﬁj‘q&?oﬁlﬁ &ggt-wf’-?&n“g it to the
stoi chi onesylrhide; & thermal zeactdon xagiph, tifeassacdanion ¥ith thmecambuationi c
reaction r gggiRn, OforOReadPiNgO¥Alihit Ky drBg&esulph iR’ €1 th sREd SullphilOdidaRe for
recycling gas to' Su?ll %I rst combustijon re%qn.' - 18. arat.us as .
clai med i n*€I%8FMh SUAPRYRCYAROHE (3R FRER EPPIUEA CTYANS F%@ieﬁﬁr‘?‘é@ hg piber & hange
means assofomteddsulphuewdpout prdavadtosamgof sait ceqrenationemednst Be-Xpast onet ur e
upstream o Sefdr J i ' 220 Sveeh byt atysyas clainmed in
o ai m 17 ocaFels, e b b1 i ehf SesE A B tuech hydibBEh Hulpnfil S T
first sul prekphaxtdimeidentanfarm fangheravaten vapoun andesulahur yapeumemeanson ;
regron.: for extracting_saidsfurther sulphur.vapqut; and,a'seeond combustion B

region upStregm of said at least one catalytic reaction region for

burning a further portion of the unburnt hydrogen sulphide and theréby.

adjusting the mole ratio of said hydrogen sulphide to sulphur dioxide to

bring it to the stoichiometric value for the reaction in the said at

least one catalytic.:eaction region_or one approximating thereto,

wherein there is no means for recycling gas to said first combustion

region.

18. Apparatus as claimed in claim 17, whereih'the thermal reaction region
has heat exchange m'ea_ns associated therewith for reducing ‘the -
temperature of the gas mixture upstream of the first sulphur ektraction

means.

19. Apparatus as glaimédiin claim 17 or 18, in which the second combustion
_‘region is intermediate the first sulphur extraction means and said at
least one_éatalytic reaction region. '

20. Apparatus as claimed in any one of-claimé 17 tq.19, additionally"

including a’second-thermal reaction region associated with the second
combustion region. '
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20 “Apparatus as claimed in any one of claims 17 to 19, additionally
r?gudlng a second thermal reaction region associate Lt h—theSecond
u

stion region. M/ 8604- 21. Apparatus as clainmed in ¢ 20,
addl tionally including.a by-pass conduit havi “\‘wm “ Mnl cating vith
“the outlet (for .gas) of the first sul phur ext xg‘\m d an outlet.
ferm nat es downstream of the second- conbustlon*regloh upstream  in, or-
'dommstrean1of t he. second thernmal react+d® #egion. 22. Apparatus for
recovering sul phur. froma- feed gas mixture containing at |east 60% by.

vol ume of hydrogen- sul phi‘de, substantially_as herein descri beg wth -
ref er enc@lt APPRERIUS 2s ctlaimed;is claim 20w 29ditiopakis Apcinding #) dy-rAAS3604

conduit having an inlet commun1cating with the outlet (for gas) of the
first sulphur extraction means, and an outlet terminates downstream of
the second combustion reglon upstream, in, or downstream of the second’

thermal reaction reg1on.

_'22;'Appafétus for fecovering sulphur from a feed ‘gas mixture containing at
least 60% by volume of hydrogen sulphide, substantially as herein
descr1bed with ‘reference to. Figure 1 or Figure 2 of the accompanying

| - drawings.
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