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Title: Method and apparatus for degassitg'-sulfur The present
invention relates to a nmethod for renovi ng hydrogen sul fi de conpounds
fromliquid sul fur, by passing a finely divided gas through liquid

sul fur. It is knowmn from Journal of Physical Chemstry, Vol

5 70, no.1l, WeMIa@g4t hat hydrogen sulfide in liquid sulfur PCINLISAREE: ol ved
in the formof polysulfides, designated as Herr]S[err] where x is an

i nteger of at least 5, and in the form of, physical ly dissolved Hrr]S.
Thr ough deconposition of ponsquides,1ﬁ3drdgen sulfide is |iberated.
In the present 10 text t 5 hydrogen sul fide and hydrogen sul fide

conpounds wi |l be used igI ense of both H2S and 3®8R, 31 ~ unl ess
specified ot herw se 34 Sulfur produced in ecovery plants
cont ai ns on aye 80 to 400 ppm by wei ght of ' I de and 15
pol ysul fi des. Duri S{oTage, ffr ansport or further p cation, the

rel ease of dissol Wdr ogex sul fide can gi ve rise]tg _dangerous
situations, for iRs b-o—phep—-peopl-o are_stupefie the very toxic
H2S, sonetinmes with § H%§ult (6 9/§an Is al rfgady | to
humans), and the ri sk BXPpl Osi duff” to hydrogen [ubi fle rel eased in
t he headspace of, for inHj st or afje, 8&nks 3Bt h wer ex2f osi on

limt is about 3.5% by vol ung
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in‘air). Also, problens of stench due to hydrogen sulfide can be a

great nuisance. In installations that produce or 25 preeess—stfur—t—Ts
. therefore tequired that the sul fur produced be degassed to renove
hydr ogen sul fi de and pol ysul fides to val ues bel ow 10 ppm by wei ght.
Di ssol ved hydrogen sulfide is easy to renove from I qud pibenaske fOT
I nstance by WQ¥W01Mg, spraying, punping 30 or by passing gas or air
through it. It is considerably nore difficult to renmove the pol ysulf
i des. Pol ysul fides first have to be dze/corrp()sed according to the
reaction WD 97/ 10174 2
PCT/ NL96/ 00360 2
Her]S[err] -> Herr]S + (x-1) S bef ore t he hydrogen [ de then
formed can be renovedjirom tie Thqui d sul fur by degasseng
Herr]S (disso ) J>;§-I[err] (ga$) TheA of
pol.ysul fi des cﬂggesp o, ed t hr gugh addi ti on of PR unds
such as ammoni a, anmoTT o sattsT organi ¢ nitroge as
al kyl am nes, al kanol anmines or aromati d':igd_t Soge
urea. These nitrogen conpounds function as a catalys rten
t he deconposition tine and hence the tine requireg
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§oﬂc§i ete Nationale des P6troles d'* Aquitaine EéM §£1EE\I
¥ degassing process whereby the sulfur is- 15 punped round and spra th

amon amllllﬂuﬂnmmn soottalyst (French patent no, 1,435 758) JeALl-¥

A |nproved t he
process “‘rbm & nbn-tontinuous to a continuous process in which the

sul fur is circul ated over two conpartments and sprdy 0
anmoni a i s added as catal yst. These _pgocess vari an sﬁEELA g”ﬁgggk?bed in
Hydr ocar bon Processi ng Cctober 1992 (pp. 85-89}). | SNEA has i nprpved the
process once nore through the use of a liquid ¢afal@RIFEBM99 p}ofess is
known undeamMs the nane of Aquisulf. In this procgés$ too, the sulfuf is 25
circul ated and sprayed. The Aquisulf process is degcrTped TN Q|| and
Gas Journal July 17, 1989, pp. 65-69. vel } sul fur
degassi ng process by addi ng aliquid catalyst in the sulfur pit or

t ank. Iq.the xan rocess the sulfur is not circulated or agitated in
any 30 ~6%herEagﬁFh?ﬂefBFoE@§§V§§9e§Y€ﬁ€ﬁ§9 5L f3Aep somRSsls fgom

Eggugéfsléqnéégdantartde4gésig§0a4fdﬁéiy ahelaéapq%% throug hﬁﬁ%ﬁiaggg in
(o} } an roce55|ng LY pp.
102- 103. Yeuld du1 s TERET AN Fhﬁag{%\'}@l éb‘g%‘% 1% Repred

. L process
35 in webEFdsstvield ys gassed throughvata lealstreway Q‘quﬁﬁ‘lﬁﬁg and
97/ 10174 com
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east two zones which, in any case at the top and the
bottom, are in communication with each other, and in at
ij least one zone at the bottom thereof said gas is supplied in
finely divided form, in which zone the liquid sulfur,
through the action of said gas, flows upwards and then tb at
least one other zone, in which the liquid sulfur flows
downwards and thereby recirculates at least partly to said

first zone, and the gas is received in a gas space above the
liguid sulfur, and wherein liquid sulfur flows from one
degassing compartment to a next degassing compartment and is
discharged from the last degassing compartment.

2. A method according to claim 1, wherein the delimitation
of the zones of rising sulfur is formed by one or more
vertical partition walls arranged in the.degassing

U compurtment. | |

3. A method for remoéinq hydrogen sulfide compounds from
liquid sulfur by passing a gas through the liquid sulfur,
wherein the liquid sulfur to be treated is successively
passed through at least two degassing compartments, which
~compartments are each divided into at least two

~ subcompartments which are separated from each other by at
least one partitidn wall, wherein these subcompartments are
each in communication with each other at the top and the
bottom and wherein in at least one subcompartment at the
bottom said gas is supplied in finely divided form, in which -

subcompartment the liquid sulfur, through the action of said
gas, flows upwards, at the top of said first subcompartment



8Q7 141 and p34.9820.424) . Shel | I'nternat i onal e Research
~Maat schappi j eBﬂP'WEIIEIIT SHEETsbI f ur degassi ng é that is described in

Dutch 5 patent Thi s mthwgaﬂ;s n
process step in Z%Wi Dr a m xture of a I%Eépn S
passed: thr )ug% I"iqui ugfpr i nr2lhe pre

typically a nift lagen conpoundd |n finely divi ﬂmﬁ#ﬂmﬂ"ﬂ&lﬂm and
thereafter th I|qU|d sul fur angl

t he used gas+are ed from each
ot her. - wuponab'l- met hod i s described in DDA 292, 635.

Accor di ng 45 (0% 111‘?8& nila %Fe&@&pmarqmm i@ tdch thef urt her
processi 8(}‘!11131 siJﬁJﬁim Elows AP RIMHetehyd %%y r% Iagt ver, such
a post-g?%%% ﬁ[}? ef fbect or substantlall ect on

reductio e surl§ JiPcomparment 1 whieh |‘Ij’¢§ d‘-%Lﬁ‘mPlJ-Ed and

Procor desike opasl msmédemv@tﬁgmsa NEAPIAFRSS IO the yj:@ﬁdté‘tﬂﬁ‘ham'e of

"HySpec",apd unber of 1d, 20 contact m xers are arranged in
seri es. A‘acat%%ﬂé %I ’H@’%&ﬁ%@?ﬁ Fe¥H Yinally inthe

last mi X|%‘@m8@~§'g!ent to ha aekt udeqasssimd; peepatthéat adnadisat al yst by
mxerdr i woncharaaactin the YE8: alBRas \0Y CoRRREERRE 28 UM Wit
drawn-i n4eir o lmeé;h@@r E@mrdd-nsyltbnaéammswherqimm desesgiagent ed at
the Sul phgomp34-rani-er e d e (see
also WO A 9§fa 616).. e‘% %b vanta e 0%8 E oth @traggb\é %%ﬁéﬁdf nmovi ng
parts sucf tsa’t](frul’-'wﬁlifcﬁ @@m@mdwﬂwn%mgmmml d 30
sul fur. | rflsoweat em:er/\ll'ét{é lgpdrd edyd laf, e iSiaide & a nes@hance that
novi ng pa &%%ﬂ am mentioned earlier, sulfur degassing .
plants can W‘%‘%Wer size owing to the use of a catalyst.
However , 5he admmeanoof acabﬁhy§§8taaé1aﬁﬂ>a as\s@érémdlﬁéuﬂaa%ﬂﬁxkﬁ with
regard to £ 15 eE i s al so known

: $ase of t Y2
" that probl éns of % Bgdi ﬂﬁe?%gﬁ??ydeq S%R%rcﬁ@%rFE%BFt t8f tFﬁegﬁx'Eat al ysts

due to thedﬁgaaan.ngncofnpartment through an opening in a shared wall of

the degassing compartments, which opening is located under
the level of the sulfur.

6. A method according to claim 5, wnefeiﬁ.said opening is
located at the bottom of a partition wall of the
subcompartment in which the liquid sulfur flows upwards.
- A method according to claims l-g -, wherein as gas that

is passed through the liquid sulfur, an oxygen-conta:.nlng
gas is used.

8. A method according to Claim .1, wherein air is used as
~/ oXygen-containing gas.
9. -

D A method according to claims 1- 8, wherein stripping is
carried out at atmospheric or superatmospheric pressure.

10 - A method according to claims 1-9_, wherein the coatent
of hydrogen sulfide compounds is reduced to less than
10 ppm. '

Al. A method according to claim 10, wherein degassing
occurs in at least three steps, wherein in-the first step
the content of hydrogen sulfide compounds is reduced to a
value between 75 and 150 ppm by weight, then in a second -
step the content of hydrogen sulfide compounds'is reduced to
a value between 25 and 75 ppm by weight, while in the third
sStep the content of hydrogen sulfide compounds is reduced to
a value less than or equal to 10 ppm by weight.
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4 sal t s} REBLACEMAENFSBRETuh sul fate. Many conﬁ
heard fromb rs of sultur 1Injthe production o#~suLLuﬁﬁé@§!?E2€f33FHEEET

. large sul fur e o099 ndl M require that sul fur contain no
catalyst. 5 082 FERI | 1}- knowr2ar e probl emmmﬂm"ﬂmﬂ aused by
the presence pf onpani es have had t Hm sul fur
degassi ng pl apts or have opted ffrom t he outset for - froéess in which
no catalg;t ig’use A Taj or di sadvant age is that such a process
reqU|re£;a m hm?BHSQra§G°§€g§§stﬁgciaﬁs 1whﬂchwtamaumsﬂhqﬁamownmyeftnents

and agotgegespbhale e o] t of the
and & e8pbhaSelieACkAY ¢BRaNEPLECR- 02 to ndatSye prdEUAY

@ p; %} 8r§V|de a neth removin

conpound Pl PqiPdksupRsr per kgj gulfugh cadsalaitesyainatpasohenict
occur. Apresdumgl.y, the 15 invention concerns a nethod for sul fur degassing
w t hout geltlon of a catalyst, in which degassing occurs utilizing

a short -tegas<t MPHNR 2GFITAING i alaime| y-120w €RFGIN thecbhgwidt i on.
More par tsudiffer |is ddieively eftdm®h 'RI1ES fds Ty ?y&g@t alyzed nethod for
renovi ng ydrﬁgen suléldes from20 liquid sulfu n which a residual
sul fi deldbl ysF YN ACSAFEHRY Fol%%%”%ﬂén 1ﬁhﬁﬁﬁipnt9ﬁespléurd sul fur

can be reqmmepuamaamn@w«:mwxstytéflahnapgazaﬁhal ¢al! §a§' npl e
adaptathgr% om% g steai met hod according to the
i nvention 1 eadle %elﬁ r°FQ§$FQE§°EBﬂPEn?§dlﬁntﬁ§13@§é§§e8 l'i quid

sul fur thehe Sultan tempbhennsdtai heinbatkhowd LERhodsicke &I,
depend|nglgauéhgegegﬁsgkngesst bnghgufkerr S/gggrsz[err] content can be
W 15 . A method according to claim 13 or 14, wherein the gas
derived from the treatment of the l;quld sulfur is supplied
to the sulfur recovery plant.

16 . A method according to claim 15 , wherein the gas is’

supplied to a main burner or another suitable place in the
plant.

17 . Apparatus suitable for removing. hydrogen sulfide

compounds from liquid sulfur by passing a gas through the
liquid sulfur according to any one of claims 1-{6, said
apparatus comprising at least two degassing compartments,
which compartments are each divided into at least two
subcompartments which are in communication with each other

W at the top and the bottom and wherein at least one
subcompartment in each degassing compartment 1s provided at
the bottom with means for supplying said gas in finely
divided form, and each degassing compartment 1is provided
with means for flowing liquid sulfur to a next degassing
compartment, the last degassing compartment is provided with
means for discharging liquid sulfur, and all compartments

are provided with a gas receiving provision and a discharge
of gas. _ _

18. Apparatus according to claim 17, wherein the apparatus
consists of at least three mutually separate degassing
compartments.



set. In practice, this also neans that the nethod according tﬁfihéair ¢
i.nvention provides nore flexibility towards achieving 30 an optimum bal ance
of expense and results. In a first enmbodi nent, the invention
is directed to a method for renoving hydrogen sul fide conmpounds from
liquid sul fur by passing a gas through the liquid sulfur,@?L};ein
1.v,w th a

the liquid sulf er goes tment s B
finely divided ggj’fgnd in egéﬁ%nﬁﬁ%ﬁg{ﬁﬂﬁﬂ of A% <
recircul anyPERNVIFORAL WePIICARON PUBLISHED URDER$HE PATENT COORMRATTION BREATY (PCT)

PCT/ NLet03 pUSST. b

a part 5P Tty wg"ﬁ'le Clesiets *does not (D tntreratiagy P&W‘f?“‘t“r"é%l‘(’ﬁent | g’ &' riv i
prevented GHBAMOZal 1y completely. | Al ) tnormaioati PhbiaBintghe | o MARSI9BR 2397
f Ound H haf \AL i h CII%h o _ﬁa'}‘_}_hcd a—cohsd rh:\_r Qb e—r r\l‘lllhtJﬁGn Cr At Jlalc ﬂeedeu

resi de”% thtiriRonaap h:&.&bmbaed . WctRGbostel i) Behnpibcsuhe: BX, BRAIA, 09 czhiy, 1, kR, Kz,
ef fecti{veness of the removal . More parti qul ar IMX, NDhRe. R@RUORE, SK, UA, US UZaEuropegr]

out ut if PP2etereptieneiilise Paat  'eibegienby 1996 BOE) |1 i quitelen (AT, B%,gtf %Pxfﬁsd’rﬂf\"hé‘é‘s%& Bn

untreafed (prevention of by-pass or “Ichand& Y& ng) The
essentlab)Pdorﬁfmaences ‘bet ween t he oggs\;v nmetihod and t he net hod as known
from Diit ch t 173, fﬁiﬁ“ﬂgg (5{2%2 é’é‘f’RPq", Yst,, the use of
nore than bﬁ@og?;s e at r'r(e? 3t ep W h re@ﬁtg'"'ermﬁm}sea' ﬁﬁd',,,g@gm,l Forf dmendiRd e
t he “ prevention of tg% possi bz}s} |ts R%{rat th@mﬂmbdrewfuﬁemnr@@eaoﬂr&recamtof
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{54) Title: METHOD AND APPARATUS FOR DEGASSING SULFUR
(57) Abstract

The invention relates to a method for removing hydrogen sulfide compounds from liquid sulfur by treating the liquid sulfur with a
gas, wherein the liquid sulfur undergoes at least two separate treatments with a finely divided gas, and in each treatment use is made of a
recirculation system with gas lift, while the possibility that a part of the liquid sulfur does not undergo any treatment is prevented practically
completely.




Surprisingly, it has been found that the sinple measure of preventing
by-pass or chanelling is sufficient to reduce the residual content of

“sulfrde rn such a systemto an acceptable |ow | evel of, for instance,
10 ppm This is 20 the nore surprising in consideration of the fact that a
mer e few per cents of bypass are enough to result in failure to

achi eve the WaM13% 10 ppm The systemis noreover pa

unpr edi ct abl e because a nunber of effects occur concurrently. The
degassing is determ ned both by chem cal 25 and by physical effects, while
the influence of the tenperature is also very great. - The
counteraction of channelling in the system can take place in a nunber
of, often sinpl eTitksis, Medh@ed| andapparasus ber degassdngnsubfWafter. 30

In the invention it is also of inportance that it i nvol ves the use of
at |east two separate recirculation treatnments of the sulfur with a
finely divided gas, whereby at |l east two separate zones are created
that invol ve the gaddengrefentdnyentipn yelatesoiseguentodiiaris, at

| east 35 two zonefowiny hyardden surTice tBRpsSuhddirfronhi ogeha gaf fuirf,t by

acquires an up
w | substanti
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It is known from Journal of Bhysical @@gmﬁstgﬁe Volher

end of the umrarioflmyviz0ne4 agas erdd hy8rogen té0atidd Wht Digass agaichr 181 s
| eads to an Inteéﬁggqix%?ﬁgkngﬁg form\gftgo §§£I£§Hé§ﬂ %nggnééﬁ%'ésqﬁggx

sul fur. In gener
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where x is an integer of at least 5, and in the form of .
physically dissolved H3S. Through decomposition of
polysulfides, hydrogen sulfide is liberated. In the present
text the terms hydrogen sulfide and hydrogen sulfide
compounds will be used in the sense of both H3S and H3Syk,
unless specified otherwise.

Sulfur produced in sulfur recovery plants contains
on average 300 to 400 ppm by weight of hydrogen sulfide and
polysulfides. During storage, transport or further
application, the release of dissolved hydrogen sulfide can
give rise to dangerous situations, for instance where people
are stupefied by the very toxic HyS, sometimes with a fatal
result (600 ppmv is already lethal to humans), and the risk
of explosion due to hydrogen sulfide released in the
headspace of, for instance, storage tanks (the lower
explosion limit is about 3.5% by volume of hydrogen sulfide
in air). Also, problems of stench due to hydrogen sulfide
can be a great nuisance. In installations that produce or
process sulfur it is therefore required that the sulfur
produced be degassed to remove hydrogen sulfide and
polysulfides to values below 10 ppm by weight.

Dissolved hydrogen sulfide is easy to remove from
liquid sulfur, for instance by stirring, spraying, pumping
or by passing gas or air through it. It is considerably more
difficult to remove the polysulfides. Polysulfides first
have to be decomposed according to the reaction



such a treatnent the sulfur will recirculate a few hundreds 5 of tinmes per
hour, which neans in practice that recircul ati on occurs on average
1,000 or nore tinmes for obtai ning the desired degassing. A
part of the sulfur flows on to a next zone and eventual ly | eaves the
plant, with JubSfhad €Nt of hydrogen 10 sul fur conpounds dpgfiissoeses
reduced. The zones of upward agd of downward flow are
separated from each other through partitions. These partitions
naturally | eave roomat the top and the bottom so that the sul fur can
circulate fromone zon anQt hgra 1 n wever, it is not requisite
that a partition be Eh%#%se%thﬁéingé ﬁﬁeféc i on of the gas already gives
rise to a rather narrowWy delimted separation. Fromthe point of view
of effectivenesbetbpeetiss  hydrogenpseifidedten f6emed cdriie remBted \Widaout

partitions the eg; I r . defined and there is nore m xing
SR8 Ty T B Sodepa

of sulfur with t hout them In
accordance with the invention, the liquid sulfur is treated with a
finely di vi\c,i\%d gas. |n Pahdaiegolvedy o H2SygR%kstood to mean that the
gas is introduced into the 25 Iliquid sulfur with the aid of gassing tubes
provided with a mul Thepldexiompositsomldf grdgsalfidddicagpadet provotsed can

be a gas CaRAbbAGH! adAN 9 "hi BrdindbedLafEguM [dflh GOMRANOMR, 1O
ormsul fur, such as-air qr an oxygen-contai ni ng gas, or a gas

i ncapabl e of reZ3ERPREUR $H GShe ORBR G H I RIERd EOBPOURIFHHUTHS 28 sk das

ni trogen, or hydmanesboaligaw)( aatineslor arogatlic dPErogeh @ompbunds) or
oxygen- cont @ Ni as i e sj.nge, we

enoan, e 01 o 0elI 1IN At cobn' Sompourdal eBhE Efon 345 calBRbER e, ¢
More parti cul ar Fhust RORERH Ideadespapei tion rdmesand rhanes shej time

i nprovenent of thquitédotbrisiedaseihded in Dutch patent 173,735. In

fact, this known nethodsfiasddRationd s HLARERIGILDA " YSRiks Bde of a
conmpound (catal yst) _that .
developed a sulfur degassing process whereby the sulfur is

15 pumped round and sprayed, with ammonia being added as
catalyst (French patent no. 1,435,788). SNPA, later known as
SNEA (Société Nationale Elf Aquitaine), improved the process
from a non-continuous to a continuous process in which the
sulfur is circulated over two compartments and sprayed. Here

20 too, ammonia is added as catalyst. These process variants
are described in Hydrocarbon Processing October 1992
(pp. 85-89). SNEA has improved the process once more through
the use of a liquid catalyst. This process is known under
the name of Aguisulf. In this process too, the sulfur is

25 circulated and sprayed. The Aquisulf process is described in
0il and Gas Journal July 17, 1989, pp. 65-69.

Exxon developed a sulfur degassing process by adding
a liquid catalyst in the sulfur pit or tank. In the Exxon
process the sulfur is not circulated or agitated in any

30 other way. The process saves energy but proper degassing
requires a residence time of 3 to 4 days. The process is
described in CEP October 1985, pp. 42-44 and in Hydrocarbon
Processing May 1981, pp. 102-103.

Texas Gulf has developed a sulfur degassing process

35 in which liquid sulfur flows down a column over dishes and
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7 pronbtes the degassing. As_a result. .as already indicated the
"sul fur is contaninated with residues of this conpound or of reaction
products thereof. True, it is possible to adapt this process in such a

manner that the conpound nentioned is 5 not added, and this adaptation is
in fact muchWaEHoI7 practice, but this has the di sadvCTAJE6PRER t he
resi dence time of the sulfur becones verdy |long, which is not desirable
froman investnment point of view: Surprisingly, the further
devel opment and 10 optim zation of this nethod revealed that wwth a
particul arly sinphe swldurats ofegdssedde copnhercurpEtilycwithl| yir (USsPaessts

reduction of the3pgedadir ggadgery:@,wzqg‘can be obt ai ned, without this
i ncrease of the costs of energy. On

bei ng count erbal anced by, a.stron . f

the contrary, the costs%fglfo£“%$@a§}°f‘€}rﬁi Researph Mapkechapril devalepedss.
The'i nventi on alaculdugt degass ingrgiriocdss othate iy idegcribedyili @gaehsul f i de
conpounds fraem | h4uidt 39k 485 by passing a finely divided gas through
the liquid sulfur, wherein the l'iquid sulfur to be treated is

successi vel y passed thrg'hbﬁ BRfhod copgists \@f FeFdH9LAPERGRA SHERt 50 whi ch
conpartnents ar evhich edchodi aimiiecturet of ain | BRatt el ZA@ESkyWnChs bassay
case at t he d eof., ' i cation.w.th each
other, while in %%@s%g%ieéggo&nlg%&a%tﬁ@é g?)%%oe%% he?e%f?atarly%ai d gas is
supplied in finet¥Pigadilded PHFTAIS, CRmPernGorie E3nelyedivigiddd contif iion

t hrough thelact iz aherbeftes, tid A4gui@ sulfidn@niihehalded dalsowset 0 at

| east one ot her széy&%atga Mrﬁtﬁach oEﬁSr! iquid sul fur flows down and thereby

recircul ates at | east par to sard first zone, and the gas is
received in a headsﬁa%%"‘%ﬁﬁ%’éet method il degeriped aind DD-@ui25635 ur
fl ows According to this method, the treated sulfur, prior to the

further processing, is subjected to a supplementary post-

15 gassing. However, such a post-gassing has no effect or
substantially no effect on the reduction of the sulfide
content in the liquid sulfur.

Procor developed a sulfur degassing process known
under the name of "HySpec", in which a number of gas-liquid

20 contact mixers are arranged in series. A catalyst is added
to the contact mixers and finally in the last mixing stage
the sulfur is stripped of the added catalyst by passing air
through it. Such a gas-liquid contact mixer consists of a
mixer driven by an electric motor, which circulates the

25 sulfur with drawn-in air over a perforated cylinder. This
process was presented at the Sulphur '94 conference at Tampa
Florida, 6-9 November 1994 (see also WO-A 95/06616). A
disadvantage of this method is the use of moving parts such
as an agitator which comes into contact with the liquid

30 sulfur. In systems with liquid sulfur, there is a great
chance that moving parts will jam.

As mentioned earlier, sulfur degassing plants can be
made of smaller size owing to the use of a catalyst.
However, the addition of catalysts has many associated

35 drawbacks with regard to the decrease of the quality of the
sulfur. It is also known that problems of clogging réadily
occur as a result of these catalysts due to the formation of



30 from a degassing conpartnent to a next degassing conpart nent and is
-di scharged fromthe | ast degassi ng conpart nent. For practicing
the*invention, generally an apparatus is used which consists of at

| east two, nore particularly at | east three, degassing conpartnents,
while from {seshasls 35 degassing conpartment the |iquid sagrinioebdsess over
to a punpi ng conpartnent. All enbodi nenfs conprise a punping
conpartnment or an equi val ent system for discharging the
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degassed sul fur__Jhe differences between the various . e di nents_reside
substantially i ﬁa%ﬂ%, manner =i i wne e tsﬁlg‘fate' d}gﬁ%s %lgéﬁﬁ%%%P?egr e
constructed, thheap@nkrom puygrshof sulfiye dbvthe prafuatiiendefaselfinric

conpartments i nh@idd scmedaargar SEEALS tifyez8N8Echididqkereglidse, tidte manner
rom.ane_degassi ng conpartnent to a next

in whi ch the ﬁglfur flows f

degassi ng conpa?? W SPeRR Bﬁnﬁﬁ?l ¥vpar t ment, and the construction
of the partiiion betvweédschweldrknown are geghiens L eopaosientcauwsedeyvween
the | ast degassipg ﬂééséﬂ%@péftEETES?”MinSh@oﬂ?QPiéEJHa%gpﬁﬁhnggtadapt
Accordingly, a gunber %& vari ants, of thi's nethod accgrdlngﬁ%o t he

i nvention are pbReHhIWIipT.depassing RIGAES or have pried: Lrpp thfhiqutsst

| east two degas$onga qomuessmint shixle no capatgstitis wisedh Arsajbbwi ded up into
at | east two physi i SePR4sAt b EhS i

communi cat e, at dﬁée%%ﬁttacl')% é%de?’l?g %%thtsgmsgg?ééé . r@%\ %\&ﬁﬁ‘%‘r 1‘342@%‘}
vari ations t%n %%gqmgp&lgpedwpzhcq fghtails higher investments and

involves a higher energy consumption.

An object of the invention is to provide a method
for removing hydrogen sulfide compounds from liquid sulfur,
in which these disadvantages do not occur. Accordingly, the

15 invention concerns a method for sulfur degassing without
addition of a catalyst, in which degassing occurs utilizing
a short degassing time, with a comparatively low energy
consumption. More particularly, the invention relates to an
uncatalyzed method for removing hydrogen sulfides from

20 liquid sulfur, in which a residual sulfide/polysulfide
content of less than 10 ppm in the liquid sulfur can be
obtained in a simple manner, utilizing a technically simple
adaptation of the known systems.

The method according to the invention then leads to

25 lower H3S/H3Sy contents in the degassed liquid sulfur than
can be obtained with the known methods. Accordingly,
depending on the degassing time, the H2S5/H2S; content can be
set. In practice, this also means that the method according
to the invention provides more flexibility towards achieving

30 an optimum balance of expense and results.

In a first embodiment, the invention is directed to

a method for removing hydrogen sulfide compounds from liquid
sulfur by passing a gas through the liquid sulfur, wherein
the liquid sulfur undergoes at least two separate treatments

35 with a finely divided gas, and in each treatment use is made
of a recirculation system with gas lift, while the
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t he degassing conmpartnents. According to the I nventi on,
nt for reducing.the chance of 20 by-pass or channelling of
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of degassing

by . a physical partition wall. Diverse variants of this referred

is here preferred to use an apparatus in which a nunber
conpartnments are used which are separated from each ot her
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In the enbodi nent of Fig. the partition not only divides the space
Bt By

around t he vess
fl ows over 16e
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divides 5 the vessel itself in twd. The su
The essential differences between the new method and

the method as known from Dutch patent 173,735 are the
absence of a catalyst, the use of more than one gas
treatment step with recirculation and gas 1lift, and the
prevention of the possibility that the liquid sulfur does
not undergo any treatment.

Surprisingly, it has been found that the simple
measure of preventing by-pass or chanelling is sufficient to
reduce the residual content of sulfide in such a system to
an acceptable low level of, for instance, 10 ppm. This is
the more surprising in consideration of the fact that a mere
few per cents of bypass are enough to result in failure to
achieve the value of 10 ppm. The system is moreover
particularly unpredictable because a number of effects occur
concurrently. The degassing is determined both by chemical
and by physical effects, while the influence of the
temperature is also very great.

The counteraction of channelling in the system can
take place in a number of, often simple, ways, as will be
set out further hereinafter.

In the invention it is also of importance that it
involves the use of at least two separate recirculation
treatments of the sulfur with a finely divided gas, whereby
at least two separate zones are created that involwve the
gassing of the sulfur. As a consequence of this, at least
two zones are formed in which the sulfur, through gas lift,
acquires an upward flow. Outside these zones, therefore, the
sulfur will substantially flow down, so that the sulfur ends

t he

fur



partition to the next conmpartnent. A variant of this enbodi nent is

shown in Fig. 12, where the sul fur does not fl ow over the partition but
-flows to the next conpartment t hrough an opening in the partition. In
this enbodiment it 10 is preferred to provide the opening in the partition
in the Vo Shbpeof the lower side of the subconpartnent

the liquid sulfur flows up, nore particularlyg, however, above the neans
for distributing the gas in the sulfur. An embodi ment in which a

partition according to Fig. 12 is 15 wused, is shown in Fig. 2.

In this connectigp, afi ﬂae %.di@} Qﬁdvﬁfr‘t@ uSmEQB ?ié’vp zone Xgﬁ%o {nd NG

| an vi ew of

construction accgrdl gd
t he enbodi nent o B 3354%21“ T‘Eﬁnﬁ&?éﬁl%"vﬁ"c H“Fﬁésb%o%ﬁwnéf
Fig. 10, the di ffrfethnx;@cmullamlng dhathea Jdautidt sahfas. mm Eegerﬁlhaﬁ;ﬂm@n

used. Fig. 71 _n suchté”ﬂréascnféhftf Eﬁ%n%tiﬂgﬁisj FLQn}é@l ate als&q l’?xrﬂﬁr& ot 1 on

according to :%: Sg from
t hrough the p es@lfncE ois :B?raa'&f-‘ﬁ ofiaich means; 4n Prac‘b‘éiev\ééﬂtt he vessels.
Thi s additional paeitdiiaticnf ode&ré%h a%ra@anlcwmrdzsanoaes’aihhegfﬁo:val ve

which is open wh | ing filled and is closed in
operation. This 8Bt£%’r?% E}:Ihre 3 Slr van aS% ?ﬁat the construction of the

partition can be much | |©h?%"rt qfofth?hﬁ‘t‘l tfdowst Anste o flexs zonetand of
the partitions i avéntsallf; l&a@@s9thé3(blant, with 1tk tddnte®@NBEChYdbddn | S

further obselqedel i, Wheoundd ¥ESLOILSh,IoGRSALAY COpar tent s TNTo

subconpartnments need necessar| T%Ce with a vessel. It can
al so be advant ageousTh®rzanes pdr upvaxsh ab@twéeﬂovmxsbtidmrpare ment s

to extend from wabpatsxoiBlironf ebhbR @m%h%ugﬁrwﬂlm%& BResdat urally
I e e T T T
so that the sulfur can circulate from one zone to another
15 zone. However, it is not reguisite that a partition be
present, since the action of the gas already gives rise to a
rather narrowly delimited separaticn. From the point of view
of effectiveness, however, it is preferred to use
partitions. Without partitions the zones are less clearly
20 defined and there is more mixing of sulfur with gas bubbles
and sulfur without them.

In accordance with the invention, the liquid sulfur
is treated with a finely divided gas. In practice, this is
understood to mean that the gas is introduced into the

25 liquid sulfur with the aid of gassing tubes provided with a
multiplicity of small openings. The gas to be used can be a
gas capable of reacting with the hydrogen sulfide compounds
to form sulfur, such as air or an oxygen-containing gas, or
a gas incapable of reacting with the hydrogen sulfide

30 compounds, such as nitrogen, or hydrocarbon gas (natural
gas). The use of an oxygen-containing gas such as air is
preferred, since, as is well known, the effectiveness of the
operation is greatly enhanced with it.

More particularly, the method according to the

35 invention is an improvement of the method as described in
Dutch patent 173,735. In fact, this known method has the
disadvantage that use is made of a compound (catalyst) that
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10 In the gassing conpartnents the liguid sulfur is
‘preferably treated with an oxygen-contai ni ng gas, for i nstance air or a
m xture of inert gas and oxygen. As an i nert gas, nitrogen or steam can
be used. The advantage of 5 an oxygen-containing gas is that a part of the
gaseous H2S WO97181Mxi di zed to el enental sul fur. PCT/NL600368;

di scharged from the degassing conpartnents,? consi sting of the
oxygen-containing gas with the renoved hydrogen sul fide, is hereinafter

designated as stripping 10 gas. The stripping gas is discharged to the
sul fur recover yPromofeg fthepdegasaingf tAsr abueahhl. as already indicated,

Eurprlzlngly, | th€a§uiﬁﬁ¥|ﬂboﬁaﬂt&ﬁﬁﬁaﬁ@a?%lﬂﬁrEéé%??%% fﬁ this§ éﬁﬁﬁﬁﬂﬁgdokg a
nown degassi ng_ap in_su ner a e eover divide
the vessel s of f’? P %Pfed“‘éﬁ%c%?r@?&bc%ﬁﬁan%dﬁs 98¥s}5 2sh0 iafapho,

t he "degassi ng tr-hes proms le seddceddmperotbat hthe cospbhnd dndéntdron24 hsur s
to less §hagoB Laues, ahe hﬁ§s s BdfAdE1880s | 1Yl GkeRluch! fi6dq agPeCt S

can be optim zed throu %gh var| condi t1ons However, it is
preferred to enBFB§-1% (Pé’!’fc?é ?r@%s &fhelsll%d"%ﬁ%e &hat kR TRHdepge
general, it hastbmenof dihed suAfitr becahies dneng 1dmg gaddichgis ompardesgrablent o

a nunber of f§&gcmm{v@§%ﬂgﬁt|‘;%&v g weffectiveness of the degassing
super proportional l'y t hod according to the invention can

be carried 25 out bat cﬁ%%%lsd-lngéﬁnﬂ%cﬁjwei‘n eYRLeAmeRS: 80degassi ng
spaces for 10 quoptimifatrionl bfi shiy afetthodd reeesbed \thatt wiblk a met hod
conti nuously. r 0 o] h pit
but rmy al 5o’ bebar pory LI BRABLY adiitatiof of ufd BEERbE  ha IOy
vessel . 30 strong ﬂ?@“ﬁ&t‘ﬂﬁd%\c"&ﬁ d'ieﬁﬁetior?wqqﬂ?eﬁﬂ“%nc%r?eoe carri ed
out by passi ng ¢btainegli drithblitirthideveied Eoamterklabeed by a strong

increase of the costs of energy. On the contrary, the costs

15 of energy remain roughly the same, or are less.
The invention also relates to a method for removing

hydrogen sulfide compounds from liquid sulfur by passing a

finely divided gas through the liquid sulfur, wherein the

liquid sulfur to be treated is successively passed through
20 at least two degassing compartments, which compartments are

each divided into at least two zones which, in any case at

the top and bottom thereof, are in communication with each
other, while in at least one zone, at the bottom thereof,
said gas is supplied in finely divided form, in which zone

25 the liguid sulfur, through the action of the gas, flows up
and thereafter flows to at least one other zone, in which
the ligquid sulfur flows down and thereby recirculates at
least partly to said first zbne, and the gas is received in
a headspace above the liquid sulfur, and liquid sulfur flows

30 from a degassing compartment to a next degassing compartment
and is discharged from the last degassing compartment.

For practicing the invention, generally an apparatus
is used which consists of at least two, more particularly at
least three, degassing compartments, while from the last

35 degassing compartment the ligquid sulfur flows over to a
pumping compartment. All embodiments comprise a pumping
compartment or an equivalent system for discharging the



recdvery plant, into a degassing space, which is divided

into at | east

two conpartnents by a partition. The liquid sulfur is fed into the
first conpartnment, which is provided 35 wth a separate gassing space. The
gassing space is forned by a vessel open at the top and the bottom
Thi s vessel Ww§omer7Of square, rectangular or cylindrical shepRLeskdoser this
WO 97/ 10174 8 PCT/ NL96/ 00360

11 vessel, air or another suitable gas is introduced with the

aid of a gas distributor. The gas distributor is arranged

under the

open vessel 1N SUplb 39k Nile (413385186 | il vecn chOTpHAAe sul fur in

this vessel. tr provi

hol es or
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Accordlngly, a number of variants of this method
according to the invention are possible. The starting point
is a system in which at least two degassing compartments are
present, which are divided up into at least two physically
separated subcompartments or zones, which communicate at the
top and the bottom.

A number of variations can be incorporated in the
construction of the degassing compartments. According to the
invention, means are present for reducing the chance of
by-pass or channelling of the sulfur. It is here preferred
to use an apparatus in which a number of degassing
compartments are used which are separated from each other by
a physical partition wall. Diverse variants of this
preferred embodiment are further elucidated in the drawings.

In the first embodiment, the sulfur flows to the
next compartment over a partition between the different
degassing compartments. The level of the sulfur in the
degassing space is maintained by an overflow partition
(Fig. 1). The degassed sulfur is discharged by a pump. Each
degassing coﬁpartment includes a gassing space, which is
formed by a vessel which at its lower side is clear of the
bottom and whose upper side remains under the level of the
sulfur.

According to a second embodiment of the method
according to the invention, the dividing wall between the
various degassing compartments is arranged in such a manner
that it divides a 'gassing vessel' in two. This can be done,

The

BMEREd at the |evel of the



20 of the vess

el of the gassing space. Then the sul fur fl
to_the second gassing space and via such.a sane opening in the seco
partition to the third conpart nment. The partitions
| aterally, centrally and on the 25 underside of the vessel prevent
non- degassed sul fur from passi ng the gassing spaces. The partitions
prevent a po®P9/M0174ont act between the sul fur to be degassBeT
stripping gas, so that the efficiency oP degassing with partitions
i ncreases strongly. Thus, discrete, successively decreasing 30
concentration | evels of polysulflde and physically dissol'ved H2S ar
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dsuprefexrnddewooprdvide the opening in the partition in the
vicinity of the lower side of the subcompartment in which
the liquid sulfur flows up, more particularly, however,
above the means for distributing the gas in the sulfur. An
embodiment in which a partition according to Fig. 12 is
used, is shown in Fig. 2.

In this connection, Fig. 3 can be seen as a top plan
view of the construction according to Fig. 1, while Fig. 10
is a top plan view of the embodiment of Fig. 2. Fig. 4 is
comparable with the embodiment of Fig. 10, the difference
being that a partition as in Fig. 6 has been used. Fig. 7 in
turn is different therefrom in that it uses a partition
according to Fig. 9. Figs. 5, 8 and 11 differ from Figs. 4,
7 and 10 through the presence of an additional partition
between the vessels. This additional partition, if desired,
can comprise a shut-off valve which is open when the entire
space is being filled and is closed in operation. This
provides the advantage that the construction of the
partition can be much lighter. For that matter, this is also
true of the partitions in Figs. 7. 8 en 9.

In this connection it is further observed that the
division of degassing compartments into subcompartments need
not necessarily take place with a vessel. It can also be
advantageous for the partitibn between two subcompartments
to extend from wall to wall of the degassing compartments,
naturally with the proviso that space is to be left clear at
the top and at the bottom for the transport of sulfur
between the subcompartments.



viscosity. At a |lower tenperature, noreover, the degassing 10 proceeds
better, so that the degassing tinme, or the anount of gas, can be

* reduced. The degassing of liquid sulfur can be carried out
both at excess pressure, at atnospheric pressure and at- reduced
pressure. 15wgore174 At excess pressure of the system thepSinidabidd 92
is typically supplied with a fan so that thggtail gas can easi |y be
di scharged to the sulfur recovery plant or to the i ncinerator. At
reduced pressure, typically a steamdriven ej ector is.used to extract

the tail gas. 20 ' I Qﬂiﬁém%n e It
can be noted in g e{nV%%%a tth Fgm% e C oséﬁgsgfﬁu%#:%%i£&§ gs gas
t hr oughput per h&FES 9.Y(ﬁﬁﬁﬁ?egeﬂ?FBnaQﬁ°¥ﬂﬂ?“g&§§FﬁtPlng IRFac&8Ti s at

| east sufficient ihstahbe aisiorcad cdégtese nof 1nertbghs aid tdisrgeinheas hand,

shoul d ot be 1 09,1881k, iSfogk 87 el LatoRE! 108" HIC Ot dosul v

The anount of gas to use responds, her press wth
the vol une of °abd®t Oijggntpﬁagglmg ggﬁslﬁ)eﬁfhaﬁgaof-’a§ﬁl<?%rtbﬁ) gBsegugalized,
and preferably 0iB4oxidized. .5 eigmgaBaPeguldnrsul fur. It has been found,

tiie ") educed cons e 4 Ri¥FRbEq O dE R BeiRE nd ey HSRES,
tenperature not FOBELIFBIRG Q%é:rl?elﬂ?ﬁ’%?f#']@n%nﬁggtﬁ@s withs glhiediréewed on

poi nt of sul fur, hpategenisulifideassgdhéreiifter deéh@héﬂé&“di §Ek§ 1n§he
(oL ga 1 8o Re 0oy (A BB el GRS AT
whi ch hydrog@ﬂa§ﬁl?¥d@>ﬁ@h@¢§eﬁ[b¢rQRHQLw d|0X|de to form sul fur
Surprisingly, it has been found that when partitions
are arranged in a known degassing apparatus, in such a
manner that they moreover divide the vessels of the gassing

15 spaces (subcompartments or zones) in two, the degassing time
can be reduced by more than one-third from 24 hours to less
than 8 hours. As has already been indicated, other aspects
can be optimized through variation of the conditions.
However, it is preferred to employ residence times of 15

20 hours at a maximum. In general, it has been found that
dividing the gassing compartments into a number of
subcompartments improves the effectiveness of the degassing
superproportionally.

The method according to the invention can be carried

25 out batchwise or continuously in two or more degassing
spaces for liquid sulfur. It is preferred to carry out the
method continuously. The entire apparatus can be a
conventional concrete pit but may also be a horizontally or
vertically arranged steel tank or vessel.

30 The method according to the invention can be carried
out by passing the liquid sulfur, derived from a sulfur
recovery plant, into a degassing space, which is divided
into at least two compartments by a partition. The liquid
sulfur is fed into the first compartment, which is provided

35 with a separate gassing space. The gassing space is formed
by a vessel open at the top and the bottom. This vessel is
of square, rectangular or cylindrical shape. Under this
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13 and water or hydrogen sulfide is selectively oxidized with
‘oxygen to elenmental sulfur. The tail gas can be returned to the main
burner, or to the selective oxidation reactor of the sul fur recovery
pl ant so that elenental sulfur is 5 recovered again in order to prevent
S err] eni sYQNMWL4ych as possi bl e. AnRCRANLISHOMBG@dur e
is to discharge the tail gas to an af t @& burni ng pl ant where the

rel eased hydrogen sul fide and - the sul fur vapor present and/or

entrained sulfur _particlegs 10 are burnt to sulfur dioxide. If the oxygen
content of the VeS$&lq aj&sOrsarether syitablergas dsnbnsrodwcerhvidhc the

Wit hﬁUt _ addi aic_i)rtiﬂ@agyapl ﬁiﬁfri?ddtor.l The gas fdistdkﬁb?{?&trhnfé hﬁ‘}aﬁﬁtgﬁr ?i ng
to the inventiony, s i.si.ng een foun ur f her nor e, "t ha
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of t he renpVeFMMEY dgensulfur da ahdspuessail .fi des are oxi di zed to

el enental sulsfur, so thahilthgakP@i $oMiitbr st +id ' 0 t han
expected on the Basis of Eheggo.o- 400 ggm-r sjﬁﬁ?o‘?ﬁ gﬁf?i‘a%léa%ﬁr Yeher
pol ysul fi des tha§i Ar S5 E2PPTA P 8098 alsfrifutioBy Theseqondespeci al | y
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|t . may_be de [
entrai ned sul furthpearttopcﬁgg %he PAEPP 48 Prefsrged, gRubsis qefcabsedutely
Eur opean paflént neseissezyi for Gbprébér actisn of ther pfycddie tail gas of
entrained sul fur partichgsaibiked s 0 A deni r t. ..
When putting into operaf on a %I'ee, Elgfgémgégtée)gm&e ﬁ%@%@b@ FAge foghhe
mxture with oxyJei iriCls P08 apepnted aadtienveasels of theort ance
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sulfide is .rl.gl e%%ghleg gheshvoerstsealsrrgrguc?{videed ?.net?wol (F(?i.g. 2)

The partitions are mounted from wall to wall of the
degassing pit or tank or vessel. The sulfur flows through an
opening in the partition to the second compartment. The
opening is preferably provided at the level of the underside

20 of the vessel of the gassing space.

Then the sulfur flows to the second gassing space
and via such a same opening in the second partition to the
third compartment.

The partitions laterally, centrally and on the

25 underside of the vessel prevent non-degassed sulfur from
passing the gassing spaces. The partitions prevent a poor
contact between the sulfur to be degassed and the stripping
gas, so that the efficiency of degassing with partitions
increases strongly. Thus, discrete, successively decreasing

30 concentration levels of polysulfide and physically dissolved
H3S are realized for each compartment.

The construction of the partitions or divisions can
be such that they are completely closed. Especially of
importance is that a restriction of the flow is involved,

35 with the result that only a slight spread in the residence
time of the sulfur occurs.



conéideration, so that sufficient dilution gas is supplied. 35 This

addi ti onal anount of gas can be supplied through switching on the
reserve fan or ejector, so that a sufficient additional anount of
dilution gas is supplied to WO 97/10174

PCT/ NL96/ 00 14 ggﬁmﬂﬁﬁﬂggace
above the Iﬁgﬁlmcfwslmfur | evel. In this way, ,jt has been found not to be
necessary to install a costly anal yser %or t he neasurenment of H2S in
stripping gas. The invention will now be further clarified

I e e e L e
supplied via |iAegassing time gégthejdrpassdog syskemhis sisi pdEif tewmo _
conpartnents 3, hdurs, @{&C?Eaﬁgediéﬁﬂm&&er@haaﬁ&&:%ﬂ‘ hg@?%’ﬁ%\% pgr;Eo(r)];re éO
by 5 freely arr IRiEerORue RS, TipgPs Wy MRS Sreaontoh 3 BHLEHET GRSV auni ch i's
open at the $op1§%actth§ viscositynef degassed sulfuthdndwgasesnyerpnpart nents
3, 4 and 5 are gsepahgipd therePbr8d in WK Mme®ndddee ded388ihs! isScdMilkd '
partition 8 S pargtes the two conpartnments, so that thefe is no free
communi cati on bngegﬂ Y?ﬁ?-ﬁﬁ@?ﬁreB%{égﬂﬁhQW? she gpliddticatagn point of
conpartment 4. Sulfexr (¥IGMCoompdrthentindtiihgwsemperatiire in vpewtof ithie 8 t o
the second conpgsbabaicyl. athe 3BRuPledipedatu2l, hordfial, Okhetaldhdyiagor ti on
to the sulftg feedcq¥ nq&&iegf gb tha‘t__quantlty gauge 11 and a control “val ve
12. The gas'{s PEGCY ds ' the degassing time, or the amount
of gas, can be reduced.
The degassing of liquid sulfur can be carried out
both at excess pressure, at atmospheric pressure and at
reduced pressure.
15 - At excess pressure of the system, the stripping gas
is typically supplied with a fan, so that the tail gas can
easily be discharged to the sulfur recovery plant or to the
incinerator. At reduced pressure, typically a steam-driven
ejector is used to extract the tail gas.
20 With regard to the amount of gas to be used, it-can
be noted in general that this is to be chosen such that the
gas throughput per horizontal cross section of the gassing
spaces is at least sufficient for the desired degassing,
but, on the other hand, should not be too high in order to
25 avoid foaming of the liquid sulfur.
The amount of gas to be used corresponds, at
atmospheric pressure, with the volume of about 0.02-0.10 kg
gas per kg of sulfur to be degassed, and preferably 0.04 -
0.06 kg gas per kg sulfur. It has been found, surprisingly,
30 that when such amounts of gas are used, the residence time
is reduced considerably. The gas is preferably heated to a
temperature not much lower than 115°C, being the
solidification point of sulfur, before it is passed through
the liquid sulfur. The tail gas is discharged and returned
35 to a sulfur recovery plant or discharged to an
after-burning. A sulfur recovery plant is a plant in which
hydrogen sulfide reacts with sulfur dioxide to form sulfur



line 14 and 15 to the distributor 13 of the first gassing space. The

gas_is heated by the heating elepgent 16. The sulfur that is degassed
circulates over the walls of vessel 25 7 due to the driving force of the
rising gas and due to the di fference in mean specific weight between
the sulfur with gas inside the vessel and the sulfur outside the
vessel, the WO9RY7¢3a| | ed sul fur lift. This r BSTHNLIGA0360,
proper mxing of sulfur and the 30 gas. Th®sulfur in the first
conpartment is maintained at the desired tenperature by neans of a
steamcoil 17. The second conpartment 4 contains a sim/lar gassing

space 18 to agdnpatenenr hydrogen suliidet iisgseleat madsebxiQized rwih ng
gas distributor Rde St SRR rigfl Qg ; 9as, d 54, .SURP J | a
line 22 and heat g?n,ﬁéatl ng&ealzetrré%%f%'. ’ﬂh%e@’glg %%égzcsaglegesgggﬁ#r?% \é-'lr?l
conpar t nent 4-f|€§ﬁsm9F5 Purnen. oF totkhe selegkpuet opidationcsapakerafi 5
al so has a st earbheoshl fdr arsbdvery plant so WRa87&16dertal sulfur is

PCT/NL96/003§O 4 . . . .provided with a
Cubmor god punn 3E°0yered again in order to prevent do) emiseiBhOYLGffcH ol

storage or tran®P&FPIRility. Tail gas is extracted via line 27, which
i ncl udes a heating Rhetieet ptBcedbtd B &) AGbRha’Pe tid 4ali®Ng88Std Sn

30: "The tail gad il PABRYeIRE ThER Tl FeTendtl Wfdrban Sllelde mpd e
af t er - bur ni ng vithe| $Réfuy vapor present andforhentrairfddwuddnripamiricdesj ust
above the bbdtosre burnt to sulfur dioxide. If the oxygen content of the
tail gas is still sufficient, combustion can occur without
additional supply of air.
In the method according to the invention, it has
surprisingly been found, furthermore, that when an oxygen-
15 containing gas is used as stripping gas, more than 50% of
the removed hydrogen sulfide and polysulfides are oxidized
to elemental sulfur, so that the H;S content in the tail gas
is lower than expected on the basis of the 300-400 ppm
hydrogen sulfide and polysulfides that are present in the
20 sulfur feed. This is especially favorable if the tail gas is
discharged to the after-burning. In order to prevent SO,
formation upon after-burning of the tail gas as much as
possible, it may be desirable to scavenge sulfur vapor and
any entrained sulfur particles in a tail gas cooler, as
25 described in European patent application 655,414, or to
purify the tail gas of entrained sulfur particles with the
aid of a demister mat.
When putting into operation a degassing system
whereby air or a gas mixture with oxygen is used as a
30 degassing medium, it is of importance that the lower
explosion limit is not exceeded. Therefore, in the design,
the circumstance that the physically dissolved hydrogen
sulfide is reledsed in a short time must be taken into
consideration, so that sufficient dilution gas is supplied.
35 This additional amount of gas can be supplied through
switching on the reserve fan or ejector, so that a
sufficient additional amount of dilution gas is supplied to



of the degassi ng space 2, a shut-off valve 32 is arranged. 10 Shut-off

.valve 32 is normally closed, but can, if desired, be opened, so that
conmpartnments 4 and 5 conmuni cate. The shut -of f val ve 32 can be opened
and closed via a rod 33. Al ternatively, the gas can be
supplied vi avd dnp1id with a fan 34 in the case where dpgEsssshgen t he
degassing 15 space 2 is carried out under 1@xcess pressure. In this case,
the tail gas is discharged directly via line 31 and ejector 29 is not
needed. In Fig. 2 liquid sulfur derived froma sul fur

recovery plant tke shypispadevabové nthel 1iGquad 0SERGHI N@vePaCEn 2 1AG waki, Cht f
co rises two i S n ace nsists o a
mp gAa2 BUbRRGER fofi¥h B nelRlagAP N dnorar? i Sodt

vessel 7 and 19, respectivVv hém™a as gt or 13 and
20, respecti ve|?nawr for, khe cpeasunementdefl Ha8 Hia SSELPPINGGB0 and 51,

r2 25p$ﬁtlvel y,t whi Cml@(g@xﬂ%ﬁtibﬂ{jﬁﬂ?!h|no§10bé/af1|,1r19fe:t @aﬁfﬂﬁé@lmtﬁpace 2 '
ese | n i vide assi_n ce
conpart men!to?; 3, }%Péaﬁe§c§% Frgi TANANGS;- ogg gg%mdl %fapg 'f“’(ﬁt Saﬂtﬁ 8@ t he

vessel s 7 and 1the rinvestion are represeBhedsul fur fl owi ng into conpartnent 3
via line 1 f 1 ows tmptrq@ an pp@mmufiauénﬂsSéupﬂlel%ae%avﬂa/e 1Prt%v' ded

30 in the part%élon .50 and 12_L ect | i evel

undersi de of t haSIARIAT $PARY 3 ghy 650 ??éiﬁﬂ§°tﬁ8mpart9ﬁﬁa§ éonﬁartnent
4 and, thereaftasd Tofesdt hbne BXerminatespimttheellpwer part of Degassi ng
occurs 10 e oeididneRdcsseli A dotiudes 41Uy BpRBST Ve Mxing with the

gas, resultlng so-cal sul e anount of gas which is
suppl i ed W%%@Gﬁ‘g‘?ﬂb) SHEFMEAL LY L reelys axERrgH | sehr dughon

instance supported ou legs, which is open at the top and the
bottom.
The degassing compartments 3, 4 and 5 are separated
15 Dby partitions 8 and 9. Essential is that partition 8
separates the two compartments, so that there is no free
communication between the first compartment 3 and the second
compartment 4. Sulfur from compartment 3 flows over the
partition 8 to the second compartment 4. The amount of gas
20 is controlled in proportion to the sulfur feed by means of a
quantity gauge 11 and a control valve 12, The gas is fed via
line 14 and 15 to the distributor 13 of the first gassing
space. The gas is heated by the heating element 16. The
sulfur that is degassed circulates over the walls of vessel
25 7 due to the driving force of the rising gas and due to the
difference in mean specific weight between the sulfur with
gas inside the vessel and the sulfur outside the vessel, the
so-calied sulfur 1lift.
This results in a proper mixing of sulfur and the
30 gas. The sulfur in the first compartment is maintained at
the desired temperature by means of a steam coil 17. The
second compartment 4 contains a similar gassing space 18 to
compartment 3, again consisting of a vessel 19, stripping
gas distributor 20 and steam coil 21. Stripping gas is
35 supplied via line 22 and heated in heating element 23. The
degassed sulfur from compartment 4 flows via partition 9 to
compartment 5. Compartment 5 also has a steam coil 24 and is
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16 . guantity gauge 11 and a.control yalve 12 in proportionto  the
anmount of sul fur supplied. The gas is supplied via |line 15 and 22,
respectively, to the gas distributor 13 and 20, respectively. The gas

I's preheated in heatlng el ement 16 and 5 23, respectively.

The sul fur ciY@¥Y over the top of the V\BIH s of t he RSUREAO00360 oq 19
as aresult of the driving force of the I sing gas and the difference
in specific weight between t he gassed sul fur vvithi n the vessel and the
non- gassed sul fur t he vessel sul fur_ |evel

the degassing spBERY "28?% itk RePHPEeTaRs BYPHaS pdtigh |98Wp§ the, Jegases FI
flows over this sulfgarviaildmet 26tte ptprageconparansfetr Saohlity .| rl‘allmdes a
punp 25 Lo PyiR dcanateadysy! file Wra Lhikh Zﬁ%éﬁdgge SRR O

transfer facilit The tail gt}si | schar Vi a I'ch also
incl'udes a heat i RyCBFRIeAt »3thaR qligqtogs 9|sD11ut¥9H:H8§téﬂ FHIM® the aid
of an ej ect or5 29thhowdh i sindr 36enTley eJectstream dbivetniviithasteam drizchdanged

via line 31 to thg,Sthd Wai1 geggv&:{_* 5@\“ A ﬁg {}9:_. tfgqfa}tféc@gfy Qﬁ?ﬂt

respectively. 20 D|Iut|on a |s suppl
conpartnents 3, 2 &9 ters EWQARQMﬁéawﬂ#ﬂe 31, steamcoils 17, 21, 55

and 24. I n Imeum/enrékﬁm@eﬁatﬁﬂﬂtean99 j psdt above tﬁe_&uﬁtbem
a shut-of f valve 32 s @égaeg%gggd %Sce 88 ?%GO% lvev%vles 3a2rrange8r mal |y

cl osed and can be ose
Al ternativel3P tﬁéu*ét?f%p’aﬁgega% t%m%@aé&ppclwdp ut capj nkf desired. a fan

34 in the case vberepsagns songhat ctdn@artmedegaxs%ldm ssaaﬁﬁualé&ecarrhteed out
under excess pr esﬁ LEed 3,230 t?bseacz?%e Htg?gﬂgal I S, ckbd giéSCharogieg.%d' rectly

via line 31 ejec ctor  29°1 SSHot
through 12, a nunber of Q&ﬁQQ%%?SVGlYttﬁhe gaSnEGhthzﬁnpmﬂdBﬂthQ 1un§ 14

invention are indi€@t£kan 34 in the caskl Fhede SIYMssinG 1APLHY AHeg¥k8lngf an

embodi ment 15 space 2 is carried out under excess pressure. In this case,

the tail gas is discharged directly via line 31 and ejector

29 is not needed.

In Fig. 2 liquid sulfur derived from a sulfur
recovery plant is supplied via line 1 to a degassing space 2
20 which comprises two gassing spaces 6 and 18. Bach gassing

space consists of a vessel 7 and 19, respectively, with
under them a gas distributor 13 and 20, respectively. The
vessel is provided with a partition 50 and 51, respectively,
which extends from wall to wall of the degassing space 2.

25 These partitions 50 and 51 divide the degassing space 2 into
three compartments 3, 4 and 52. These partitions 50 and 51
further divide the vessels 7 and 19 in two.

The sulfur flowing into compartment 3 via line 1
flows through an opening 53 and 54, respectively, provided

30 in the partition 50 and 51, respectively, at the level of
the underside of the vessel 7 and 19, respectively, to the
next compartment 4 and, thereafter, compartment 52,
respectively.

Degassing occurs in the gassing spaces 6 and 18

35 through intensive mixing with the gas, resulting in the
so-called sulfur lift. The amount of gas which is supplied
to the degassing space via line 14 is controlled through a



35 according to Fig. 1. Fig. 5 shows the top plan view of the

.enbodi nent according to Fig. 1 in which a U shaped partition has been
arr-anged around t he gassi ng vessel. WO 97/10174
PCT/ NL96/ 00360 17 In Fig.
6 the const | of the enbodi ment of Fig. 5 is showgrnlobsBeRect i ve.
Figs. 7 and rgﬁg€e to two enbodi ment's of jghe use of a continuous
partition provided at the top with an 5 overflow for the liquid sulfur.
The principle of the division of the conpartnents and subconpartments
corresponds  quildt chgbudl 11 Gha 4 80fkb1 Fslred1 SNApldbRRIGROES! Ve the
Imlarly,

construction of_the enbodi pents_ of Flg ﬂ%; and 8. -, ) : |

Fi gs. 10-12 showeer?ﬂi?éff’ﬁeﬂg‘sas‘f#"xﬁn?eﬁ i 1Fhes greui st FURRL GG HiAekine

C(r)mrrpg_rtrretntm%i damngpedi ngespedtively, parthd igas ddbtsibutor 13 and 20An

enbodi nen [ o] coQs : [
TedpeRAbet POME YL in nBYELAARGRLT! 29 105

Figs. 4 and 5 in S aped sectromr aroun
vessel s, onPy site ISEPEFEL¥RLY 15 are arranged laterally of the vessels.

Exanple 1 Thel sqlfdr seilfculades i sesk fulemtapsor fthe M@aQQseby
pl ant, the vessels 7 and 19 as a result of the driving force of the
rising gas and the difference in specific weight between the
gassed sulfur within the vessel and the non-gassed sulfur
10 outside the vessel.

The sulfur level in the degassing space 2 is
maintained by the partition 9. The sulfur flows over this
partition to the pumping compartment 5 which includes a pump
25 to pump the degassed sulfur via line 26 to the storage or

15 transfer facility. The tail gas is discharged via line 27,
which also includes a heating element 28. The tail gas is
extracted with the aid of an ejector 29 which is driven by
steam 30. Tail gas is discharged via line 31 tc the sulfur
recovery plant or to the after-burning, respectively.

20 Dilution gas is supplied via line 35. '

The compartments 3, 4, 52 and 5 are provided with
steam coils 17, 21, 55 and 24.

In the overflow partition 2. just above the bottom,
a shut-off valve 32 is arranged.

25 Shut-off valve 32 is normally closed and can be
opened and closed via rod 33.

Alternatively, the stripping gas can be supplied via
line 14 with a fan 34 in the case where degassing in the
degassing space 2 is carried out under excess pressure. In

30 this case, the tail gas is discharged directly via line 31
and ejector 29 is not installed.

In Figs. 3 through 12, a number of variants of the
method according to the invention are indicated.

Fig. 3 shows the top plan view of an embodiment

35 according to Fig. 1. Fig. 5 shows the top plan view of the
embodiment according to Fig. 1 in which a U-shaped partition
has been arranged around the gassing vessel.



20 containing 355 ppm hydrogen sul fide and polysulfides with a

tenperature of 150[err]C,_was_passed intg a degassing space_ cont ai ni ng
‘five gassing spaces provided with square vessels each having a
stripping gas distributor. Air was used for stripping. During the first
tests, no partitions had been 25 installed, so that the gassing spaces
were in commYR $40 N with each other. A series of testWé’“&&?ried
out, in whi ch the anobunt of sul fur supplied and the anmount of

stripping gas, respectively, were varied. The sane series of tests were

then perfornmed under equal gonditions in same 30 asSi ng space_but now
with partitions as descr? e l?Tl%l% e con EEW%&ﬁ%ﬂqungggi?éhﬁéaqéﬁg.?fmﬁth
partitions whichFige 5 isishowi [iadperspective.to wall and divide the vessels

in two (principle of pkhg. ?)and'Rerbestdudd KRN RBbaSheiVd IR e use
sul fide and pon%%Iflde wasS anal t he %ﬁssed sul fur 35 according

sed [n de
to tthe procedure R¥nBwACPH-RYMNS, PRITFHECR RRAVIGESr 8 the LaRWitBedRin t he
foll owi ng revbewoverflow for WBeO71A§0id4sulfur. The principle of the 1 8

division of the compartments and subcompartments corresponds
with that of Figs. 4 and 5. Fig. 9 shows in perspective the
construction of the embodiments of Figs. 7 and 8.
Similarly, Figs. 10-12 show embodiments in which the
10 sulfur flows to a next compartment via an opening in the
partition walls.
An embocdiment which is not shown can consist of a
system according to Figs. 4 and 5 in which instead of a
U-shaped section around the vessels, only side partitions
15 are arranged laterally of the vessels.

Example 1

Liguid sulfur derived from a sulfur recovery plant,
20 containing 355 ppm hydrogen sulfide and polysulfides with a
temperature of 150°C, was passed into a degassing space
containing five gassing spaces provided with square vessels
each having a stripping gas distributor. Air was used for
stripping. During the first tests, no partitions had been
25 installed, so that the gassing spaces were in communication
. with each other. A series of tests were carried out, in
which the amount of sulfur supplied and the amount of
stripping gas, respectively, were varied. The same series of
tests were then performed under équal conditions in a same
30 degassing space but now with partitions as described in the
preferred embodiment, i.e., with partitions which are
installed from wall to wall and divide the vessels in two
(principle of Fig. 2). The residual content of hydrogen
sulfide and polysulfide was analysed in the degassed sulfur
35 according to the procedure known in the art. The results are
summarized in the following review. .
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Exanmpl e 2 In the degassing space with the partitions as
5 described in Exanple 1, a nunber of tests were subsequently

conduct ed iWoQ44khs t 0 determ ne the crk& ria for degassi ngcrmuesmoobdoqui d
sul fur to below 10 ppm Il ew of the tests in a degassing

space according to the preferred enbodinent of Fig.
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S supplie sul fur tinme
degassed t S .

" sul fur kg/ h kg/ h hour s kg

air/kg 7 33300 1877 5 13.5 0. 0563
2 8 0 1819 5 10. 8 0. 0437 3

9 50000 Wé]’;'q‘i’é’?,s 5 9.0 0. 0368 PCTARI6A00360 1
50300 1838 5 9.0 19 0. 0366 6 11 56300
2936 5 8.0 0. 0522 6 12 75000 3485
5 6.0 o 0466 14 13 30000 " 1608 3
15. 0 0. 0536 14 33300 1647 3 13.5
0. 0494 2 3f% 1700 1608 3 10. 8

0. 0386 5  Examp 50000 1628 3. 9.0

0.0%26 17 17 56300 2936 3 8.0

0. 0522 8 18 . . S )

0 0312 o5 19 §4 06 egaSSLH&%€§%ce with tﬁ? partltlong 89

0.0176 7@ ggscrlbed in Example 1, a number of tests wergosubsequently

conducted in order to determine the criteria for degassing
liquid sulfur to below 10 ppm.

Review of the tests in a degassing space according to

the preferred embodiment of Fig. 2

T Licnid Stripping gas Nrber Degeesing | Ratio of Resichal
Fre sulfir splied of gassing time air tothe | HS/HSyin
s supplied spaces sulfuy the degassed
t ’ salfur
kg/h k/h hawrs kg air/ky
n . sulfir Em
o
7 ] 33300 1877 5 13.5 0.0563 2
8 |41700 1819 5 10.8 ° 0.0437 3
9 | s0000 1838 5 9.0 0.0368 10
1o | 50300 1838 5 9.0 . 0.0366 6
11 | 56300 2936 5 8.0 0.0522 6
12 | 75000 3485 5 6.0 0.0466 14
13 | 30000 1608 3 15.0 0.0536 7
14 ] 33300 1647 3 13.5 0.0494 2
15 } 41700 1508 3 10.8 0.0386 5
16 | 50000 1628 3 9.0 0.0326 17
17 | 56300 2936 3 8.0 0.0522 8
18 §{ 37500 1168 2 12.0 0.0312 25
19 | 41300 727 1 10.9 0.0176 70

10



1. A nmet hod for renoving hydrogen sul fide conpounds fromliquid sulfur by
-passing a finely divi dedmnmwmmwmum liquid sulfur, wherein the liquid
sulfur to be treated is ed through at |east two degassing
conpartments, which conmparftnént’s dfeSeath divided into at | east two zones
which, in awpesaaesat the top and the bottom are in compgipsabémsesseM t h
each other, and in at |east one zone at t?@ bottom thereof said gas is
supplied in finely divided form in which®zone the liquid sulfur, through
the action of said gas, flows upwards and then to at |east one other zone,
in which the liquid sulfur flows downwards and hy recjrcul ates at

| east partly to said first zone, and the gas i TH&SHE@HHAS BEENSS space
above the liquid sulfur, and wherein liquid suljur fIgemsatgmm ong degassing

conpartnent to a next degassi ng conpar t GkIMSInd m t he | ast
degassi ng conpartnent. 2. A nmet hod according to claim11l, wherein the
delimtation Qf the zones f:%lsm sulfu Is forped by one or nP

vertical partiti onBwBPFROG, %FHg&d%cﬁﬁ%’PP RftIrom3 A
net hod for reildguid Sylifwgdy &uﬂa&tﬂmcﬂrepauqdidf salfur hwitthi d gasfur by ‘

passing a gas %QEB&!HQTM%. H' gu?ﬁﬁf%ﬁi g’BF-_ErQJc r‘léaﬂﬁ; 't%“hgﬁéi-ﬂ{&r to be

treated i s successi Vv east degas
conpart ment s, t\ﬁﬁFEﬁent%dﬁ‘pﬁ‘r tamfh{lgllér‘bl‘@é’(%i aasi d%%fi j 48y SaSP Fé%timq%
subconpart Henhxse\/\/lils Chade ofs @paeaieduldioreaybtahheitibyast lift padiilene

tit | b R ti
par 1 on vl Lol A0S bybDGOBE LPURS 11810 SR TR oot o
subconpar t nenfingergpeany B@ﬁa&#?§§| s (previentedpprackiqal 1y gempleteditred form

in which sulconparheenséd tdiedriadigdes Widim 1t hvhegdin hanst ape of said
gas, flows uD@QEggnta$h£§?1598e9§ Efgéédg'f%ﬁui&bggﬂaﬂgHﬂ%ﬁgpassing on

10 untreated.
3. A method for rémoving hydrogen sulfide compounds from
liguid sulfur by passing a gas through the liquid sulfur,
wherein the liquid sulfur to be treated is passed through at
least one degassing compartment, which degassing compartment

15 comprises means for creating at least two zones of rising
sulfur through the introduction of a finely divided gas into
the sulfur.
4. A method according to claim 3, wherein the delimitation
of the zones of rising sulfur is formed by one or more

20 vertical partition walls arranged in the degassing
compartment.
5. A method for removing hydrogen sulfide compounds from
liguid sulfur by passing a finely divided gas through the
liquid sulfur, wherein the liquid sulfur to be treated is

25 successively passed through at least two degassing
compartments, which compartments are each divided into at
least two zones which, in any case at the top and the
bottom, are in communication with each other, and in at
least one zone at the bottom thereof said gas is supplied in

30 finely divided form, in which zone the liquid sulfur,
through the action of said gas, flows upwards and then to at
least one other zone, in which the liquid sulfur flows
downwards and thereby recirculates at least partly to said

This Sheet Has Been Replaced
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flows to at |east one other subconpartnent, in which the liquid sulfur
flﬂ\s Hmuu&nmllgﬂmﬂmrem rculates at least partly to the subconpartnent
vin whi and the gas |s recelved in a gas space above t he
liquid Sulfurt, dndSwherein |iqui g m one degassi ng
conpartment to a next degassing J“‘aﬁHEEBHAﬁﬁﬂst di scharged fromthe | ast
degassing coMRP¥IRM . 4 A mejhod REPMABERg to fclaim 3, %WH@FQFH %% e
degassi ng conpartnents are separdted 1rom @ach other by a partition, and

the liquid sulfur of a preceding-degassing conpartnent flows over the upper

edge of the partition to a next degassing conpartnent. 5 A nethod
according to clEiF§t ZOnghepBdthe gAsd isuFeerRivadid £r g% SBAGE @bPYg the
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10 liquid sulfur by passing a gas through the liguid sulfur,
wherein the liquid sulfur to be treated is successively
passed through at least two degassing compartments, which
compartments are each divided into at least two
subcompartments which are separated from each other by at

15 least one partition wall, wherein these subcompartments are
each in communication with each other at the top and the
bottom and wherein in at least one subcompartment at the
bottom said gas is supplied in finely divided form, in which
subcompartment the liguid sulfur, through the action of said

20 gas, flows upwards, at the top of said first subcompartment
flows to at least one other subcompartment, in which the
liguid sulfur flows down and thereby recirculates at least
partly to the subcompartment in which gas is supplied, and
the gas is received in a gas space above the liquid sulfur,

25 and wherein liquid sulfur flows from one degassing
compartment to a next degassiné compartment and is
discharged from the last degassing compartment.

8. A method according to claim 7, wherein the degassing
compartments are separated from each other by a partition,

30 and the liquid sulfur of a preceding degassing compartment
flows over the upper edge of the partition to a next
degassing compartment.

9. A method according to claim 7, wherein liquid sulfur
flows from a preceding degassing compartment to the next

35 degassing compartment through an opening in a shared wall of
the degassing compartments, which opening is located under
the level of the sulfur. —————
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13. A method according to claims 1-12, wherein stripping is
10 carried out at atmospheric or superatmospheric pressure.
14. A method according to claims 1-13, wherein the content
of hydrogen sulfide compounds is reduced to less than
10 ppm.
15. A method according to claim 14, wherein degassing
15 occurs in at least three steps, wherein in the first step
the content of hydrogen sulfide compounds is reduced to a
value between 75 and 150 ppm by weight, then in a second
step the content of hydrogen sulfide compounds is reduced to
a value between 25 and 75 ppm by weight, while in the third
20 step the content of hydrogen sulfide compounds is reduced to
a value less than or equal to 10 ppm by weight.
16. A method according to claim 1-15, wherein the amount of
gas corresponds with the volume of 0.02 to 0.10, preferably
0.04 to 0.06 kg gas per kg sulfur, calculated at atmospheric
25 pressure.

17. A method according to claims 1-16, wherein the liquid
sulfur is derived from a sulfur recovery plant.
18. A method according to claim 17, wherein the sulfur
recovery plant at least consists of an apparatus for gas
30 treatment with the aid of an absorbent and an oxidation of
the sulfur components to elemental sulfur, which sulfur is
liguefied in at least one sulfur condenser.
19. A method according to claim 17 or 18, wherein the gas
derived from the treatment of the liquid sulfur is supplied
35 to the sulfur recovery plant.
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suppl ied to a main burner or another ‘suitable pI ace in the plant. 17
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of clainms 1-16, said apparat ks #onprising at | east two degassing
corrpartms\nt%M whi ch conpartnents are each divided into_at |east two
subconpart ne PIMMT4h are in comunication with each ot hePCT/NLI6HP360 top
and the bottom and wherein at |east one 23 subconmpartnment in each

degassi ng conpartment is provided at the bottomw th nmeans for
suppl yi ng said sin finely di vi ded for and each degassing .
conpartment is?2 grovﬁdﬁﬁthw agcoRdiRg e i méﬁ/r ngheredim #hes2%ri% 0 a next
degassi ng cuppaiéderd .a wadnl Beindlc $3S anbghep N aitate et placeriovittied w th
means for di scgigg{:ng liquid sul fur, and all corrpartrrents are provi ded
W th a gas receiving provision and a di scharge gas.

Appar at us accordi-ngAPBREr-ismspitabphe rfom qeﬁ@vap@ahmmgen 5“156%@3 sts of at
| east t hr ees Muicoabbiinds Pafol 2igegdSSiI¥hr by pASPRId EGaS. through the

- liquid sulfur according to any one of claims 1-20, said
apparatus comprising at least two degassing compartments,
which compartments are each divided into at least two
subcompartments which are in communication with each other

10 at the top and the bottom and wherein at least one
subcompartment in each degassing compartment is provided at
the bottom with means for supplying said gas in finely
divided form, and each degassing compartment is provided
with means for flowing liguid sulfur to a next degassing

15 compartment, the last degassing compartment is provided with
means for discharging liquid sulfur, and all compartments
are provided with a gas receiving provision and a discharge
of gas.

22. Apparatus according to claim 21, wherein the apparatus

20 consists of at least three mutually separate degassing
compartments.
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