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SPECI FI CATI ON REGENERATED SULFUR RECOVERY APPARATUS

5 FIELD OF THE I NVENTI ON [ 00011 The present invention
relates to a regenerated sul fur recovery apparatus of
a sul fur recovery plant which apparatus recovers
gaseous sulfur in the state of Iflquid 10 sul fur by
converting it into the liquid sul fur. CROSS REFERENCE

TO RELATED APPLI CATION [0002] The present application
clainms the priority under_the 15 Parjs. Convention
based on Japanese Patent %%ﬁq;!:':afg&?”\é“ 2008- 079345,
which is incorporated herein by reference in their

entirety. BACKGROUND OF THE I NVENTION 20 [0003] A
sul fur recoverr%{ pl ant_is_conmerci al(l;_:é used i ncl udin
&

a sul furREPENERAMIER 8866 WRsB& GYERY BFBARATUS

condensate to produce |liquid sulfur while renoving
impurities contained therein. Such gaseous sulfur is,
for 25 exanpl e, produced from hydrogen sulfide forned
as &ib}D ggr Jd'bEtINH'%\NW@NdesuI furization plant or
a synthetic gas production plant. Such sul fur

rec P¥lplant includes a regenerated sul fur recovery

apparatus which recovers sulfur as reusable
regener al B& FUGLRNHhhinee abian nieledeisd to a regenerated sulfur

recovery apparatus of a sulfur recovery plant which
apparatus recovers gaseous sulfur in the state of liquid

sulfur by converting it into the liquid sulfur.

CROSS REFERENCE TO RELATED APPLICATION
[0002]

The present application claims the priority under the
Paris Convention based on Japanese Patent Application No.
2008-079345, which is incorporated herein by reference in

their entirety.

BACKGROUND OF THE INVENTION
[0003]

A sulfur recovery plant is commercially used including
a sulfur purifier which cools gaseous sulfur so as to
condensate to produce liquid sulfur while removing
impurities contained therein. Such gaseous suifur is, for

example, produced from hydrogen sulfide formed as a by-
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5 sul fur depositing onto an inner wall of the sulfur
purifier. Fig. 3 schematically shows a fl ow sheet of
the regenerated sulfur recovery apparatus 200 of the
prior art. [0004] A sulfur recovery plant 201
includes a regenerated 10 sulfug recovery apparatus
200, a sulfur gas production apparatus (not shown), a
sul fur purifier 210, and a sulfur recovery tank (not
shown). The sul fur production apparatus burns sulfur

SU'éfé’Su@f'Zﬁ% QShard%EBWﬂ?ﬁ'zast%ﬁs %nftogff‘ aSLHJr‘\‘fhetlc gas

di oxi de (SQ2), reacts sul fur dioxi e an

hy [ as or e 0
ISR o 3 S0l Ot REbif: pLREctuces

are}'é’ééﬂetr%tb%co‘é‘?ﬂfh'ﬂe PEE BT U'af afﬁt*?e Wtk Ofrecovers

[iquid which sulfur is produce e su

pr@&‘ﬁﬁir"?@@fﬁ@‘a‘bﬁe %%@ﬁeﬁ'%‘t&ﬁr é’b‘rﬂur' %h?lieo i lting solid

controlle eep Its in erature at

t erdgfs Icgﬁ%‘ﬁbfﬁn‘gz @n{dtéhelﬁh%;}eﬁv%na%fathe sulfyg purifier.

sol 1 di rature of sul for

C tff’l 1%0 qu?mrhqp%ra?ﬁfer (3\% P‘L}ﬁ\)("hggl L) fs't’i?gl t&fenerated

|no

Sunsl o Pecdldr3ea %g@y'z‘w &ﬁ%hgugmaﬁ ea{r@e val ve

212 1s opened 'S nto |1 qul rop
t hirg o8 Fe thelqu|d droplets contact with an
ad rben in the sulfur purifier 210, so that

Lo S SV PSR TEIPAITRU R FUIEGeDs ropenerates

of &NGur recovery apparatus 200, a sulfur gas production
apparatus (not shown), a sulfur purifier 210, and a sulfur
recovery tank (not shown). The sulfur production apparatus
burns sulfur sulfide (H2S) as a raw material so as to form
sulfur dioxide (S03), and reacts sulfur dioxide and
hydrogen sulfide so as to form gaseous sulfur.
[0005]

The sulfur purifier 210 and the sulfur recovery tank
are used to recover the gaseous sulfur in the state of liquid
which sulfur is produced in the sulfur production apparatus.
The sulfur purifier 210 is controlled to keep its inside
temperature at a temperature which is a little higher than a
solidification temperature of sulfur (for example, 130 °C to
150 °C). The gaseous sulfur having been supplied into the

sulfur purifier 210 through a sulfur gas supply line 213

when a sulfur gas supply line valve 212 is opened is formed



10

15

20

25

5 adsorption, and liquid sul fur produced through the
condensation is discharged while passing through a
liquid sulfur discharge line 215 when a di scharge
line valve 214 is opened. The liquid sulfur thus

di scharged fromthe sulfur purifjer 210 is recovered
in a sulfur recovery tank. 10 [0806] The regenerated
sul fur recovery apparatus 200 nelts solid sulfur
deposited onto an inner wall of the sulfur purifier

210j s lﬁﬁ.@l\bﬁraréllbqatgo'teﬂts‘ﬂhfé‘rfﬁdeegeﬂweéaﬁgtguid droplets

sul fur which is abl'e to be reused. Theé“r€genera

Sy Centhet Gaekcak aeRd A AR0R8MBLIARS AdbETR 10, so that

supply nmeans 2 ten sulfurres

%fﬁgﬁf‘f’tﬁ‘égéésﬂ'fﬂ#%mpép ?%@Fifgéﬁq”%{@%i%?%%ﬁ@ﬁﬁEac”éntained
St e aheory eI PRI drel P dhed bye 8RR of tne

ZiCaus el Saddat 1AL AN e dBRRYL P Ban  tne
ITisongd gl 14, dRSREdBEOUAIB, TIERE Wilyan & tiauie
oodEurs Bt hal Bl 6 218 PN S RLaMR Re, ko 214 1o
AP ey pul Ay PSR 1RG8, GBSEHURR I, the suirur
sunplyiffea™s 43 raBdvitidy at Srsﬁ?mrairgggvienn} "&nk.

[0006]

The regenerated sulfur recovery apparatus 200 melts
solid sulfur deposited onto an inner wall of the sﬁHur
purifier 210 and recovers such molten suifur as regenerated
sulfur which is able to be reused. The regenerated sulfur
recovery apparatus 200 comprises a steam supply means
218, a molten sulfur reservoir 220 and a regenerated sulfur
recovery tank 230.

[0007]

A steam supplyl means 218 supplies steam at a
temperature of about 150 °C into the sulfur purifier 210
throggh a steam supply line 217 when a steam supply line
valve 216 is opened, so that the solid sulfur deposited onto
the inner wall of the sulfur purifier 210 is melted. Thus
molten sulfur passes through a molten sulfur flowing line

223 when a flowing line valve 222 is opened, and it is



10

15

20

25

5 nolten sulfur is converted to steam when the nolten
sul fur reservoir 220 is heated by a reservoir heating
means 221. Such steamis exhausted to the outside of
the reservoir through an exhaust gas |ine 241
together with an exhaust gas sugh as hydrogen

sul fide, and then subjected to a 10 detoxification
treatment in an exhaust gas detoxification apparatus
240. DI SCLOSURE OF THE | NVENTI ON SUMVARY OF THE

| NVENT b el [HRB8lstohedsu§ uth ef nyhiteh vab Brurhas ddtsoir 220.

been renoved flows through a regenerated sul fur

FeCPHR ¥nbi fttn 28I fWIeBt8re HEFRVETY midlee Hakv®fidBkdservoir 220
opened, and it is recovered into the regenerated

SU'éé‘htéﬁ?.@Vﬁ@tﬁ%Etgﬁ%eﬁtvéd“f?oﬁ{ 6% s?@atn'ﬂesupplled by the

exhaust gas ['ine valve IS opene so that

Mol § @ha mS Wi Mp | ea%famgrz%%o g%&wn'g&fl newzdmé Ifﬁfed in the

outside thereof through the aust ga

hasm*éﬁ?@n EQURr T Ea%otrhﬁ‘er‘t'érberto"‘@lt)g v\ﬁ?‘% Wﬁeer}no lten sulfur

sul fur reservolr 22 may be corr

opaied & Ao Af A &Umé‘étéSCBY/eray rés F‘aﬁé%t'flﬁg aeans 221.

descri bed above is repeatedly carrie

Patg0t hRed @ £RCa% 'eiﬁa%s‘t%@ %eﬁ%ebﬁ @'&écrdbeIhe reservoir

technologies related to martensite ase st ai nl ess

St q@lrd udRVARY & X5 Q¥edgaRt | 'm?ér?.a ooRfetRRd ¢ '\ﬁg[rwéjr?rexhaust

an 5 atnosphere containing a sul f| as hydrogen

suldadesuch as hydrogen sulfide, and then subjected to a
detoxification treatment in an exhaust gas detoxification

apparatus 240.

DISCLOSURE OF THE INVENTION
SUMMARY OF THE INVENTION
[0008]

The sulfur of which water has thus been removed flows
through a regenerated sulfur recovery line 232 when a
recovery line valve 231 is opened, and it is recovered into
the regenerated sulfur recovery tank 230. At this stage,
the exhaust gas line valve 242 is opened so that the molten
sulfur reservoir 220 is communicated with the outside
thereof through the exhaust gas line 241. It has been
found that the inner wall of the molten sulfur reservoir 220
may be corroded when the operation of the sulfur recovery

apparatus as described above is repeatedly carried out.
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[0010] Patent Reference 1: Japanese Patent Koka
Publ i cation No. 1996-100236 Patent Reference 2:
Japanese Patent Kokai Publication No. 10 2000-178697
Pat ent Reference 3. Japanese Patent Kohyo Publication
No. 2004-100236 [0011] When thg martensite stainless
steels as described in 15 Patent References 1 to 3
are applied to the material which fornms the nolten

sul fur reservoir 220, the corrosion of the inner wal
of fd@ooylten sulfur reservoir 220 is able to be
suppressed, but such suppression is not yet

sati sfacpaipniSRet8pEnLRY apPlticadi QRAPEaPEEN below describe
stainless steels is not a 20 fundanental solution as

to {denhe158%68Nreli8944] toThRalr YRR ShBRR SEilifidss steels
ly as to the f t he

i nt ensi ve reason of the corrosion of

| NNg&A WRY! Offmbli‘SvaHte%nﬁﬁgE-H?ﬁg& ervoid ndffie S ?hneder an

result, Tt has been found t 5 corrosion of

| NnefmRigh 8t el 0EnRIARIY Wi dERIUR! 8500y 878deh sulfide.
resulted fromthe ingress of air as an oufside gas
i nt dhgyml ten sul fur reservoir 220 through the

exhiaust gas |ine 241. That is, it has been clarified
o 2 HHEAErERE S JABRANL HRREMIEIGUA: Wblication No
sulfode-gphs88am |l eads to the
Patent Reference 2: Japanese Patent Kokai Publication No.
2000-178697
Patent Reference 3: Japanese Patent Kohyo Publication No.
2004-1002386
[0011]
When the martensite stainless steels as described in
Patent References 1 to 3 are applied to the material which
forms the molten sulfur reservoir 220, the corrosion of the
inner wall of the molten sulfur reservoir 220 is able to be
suppressed, but such suppression is not yet satisfactory, so
that the application of such stainless steels is not a
fundamental solution as to the corrosion.
[0012]
The inventors have studied intensively as to the
reason of the corrosion of the inner wall of the molten

sulfur reservoir 220. As a result, it has been found that the

corrosion of the innper wall of the molten sulfur reservoir



10

15

20

25

corrosion of the inside wall of the nolten sulfur
reservoir 220. [0013] It is, therefore, an object of
the present invention to. 10 provide a regenerated
sul fur recovery apparatus installed in a sulfur
recovery plant in which apparatgs solid sulfur
deposited onto an inner wall of a sulfur purifier is
nelted to be regenerated sulfur, and an atnosphere in
a nolten sulfur reservoir is prevented from

Sug}mwg@ygrwnﬂ%fme iABrekeammanirabnk Witnoutside gas

nol ten regenerated sulfur "further heated is

di 3abharged. &mg&;h@umm ?Qs%l&lvfoLiF Z?Qelrﬁ’r%tighsﬂweté‘ﬁhaust gas

t he corrosion an I nner wal he nolten sulfu

Teﬁ?ﬁ{é’%hlsﬂﬁgl"?gt g4 hégoﬂébn g@gﬂﬂfeﬂrﬁﬁf‘tmmng of the air

I nventi on provi des a . regenerate recovery

appRtat L&npoﬂrﬁb%@q{j%ifé‘ FnSUHalr rﬁS?l‘é’ﬁ%u.ﬂ'fﬂ?t reddffoir 220

appar at us conpri ses sul fur purifrer whi cool s

ga%%%sa%hfgw hsyod?é Ef. candengat eahld t%tggm Spbhds to the

sul fur I IFe renovi g inpurities contain t herei n,

and. 346k idn aPPahd lJﬂs' 8 eChREACTAT it Vﬁ%d thIt73nt Qﬁlfdrt reservoir

conprises a steam supplying neans suppli es steam

in the sulfur purifier, so that solid sulfur
deposited onto an inner wall of the sulfur purifier
i's It:;e]d 5 a nolten sul fur reservoir which recovers

and st or'es
It is, therefore, an object of the present invention to

provide a regenerated sulfur recovery apparatus installed in
a sulfur recovery plant in which apparatus solid sulfur
deposited onto an inner wall of a sulfur purifier is melted to
be regenerated sulfur, and an atmosphere in a motten sulfur
reservoir is prevented from containing hydrogen sulfide,
steam and air when such molten regenerated sulfur further
heated is discharged from the molten sulfur reservoir, so
that the corrosion of an inner wall of the molten sulfur
reservoir is prevented.

[0014]

The present invention provides a regenerated sulfur
recovery apparatus positioned in a sulfur recovery plant
which apparatus comprises a sulfur purifier which cools
gaseous sulfur so as to condensate it to form solid sulfur
while removing impurities contained therein, and such

apparatus is characterized in
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such sulfur nelted by the steam supplying neans, a
reservoi r heating neans which heats the nolten sulfur
reservoir, an exhaust gas line which directs an
exhaust gas 10 forned in the nolten sul fur reservoir
to its outside which gas is formed when the nolten
sul fur reservoir is heated by the reservoir heating
nmeans, and an inert gas supply neans which supplies an
inert gas to the nolten sulfur reservoir, and 15 that
the inenthzgait sopppyiseans supplies the inert gas

such that the inert gas supplied into the nolten

sul fur aestsan rshibpiging inhsaot siwtéchhrsaugplitiee steam into
exhaust gas line when the nolten sulfur stored in the

molthen swifuwr paderani 5o ithalf sshiddged fuondielpo sidetderonto an
sul fur reservoir. Particularly, 20 thus supplied inert

gasnhleey 419 dheneutsil fAer Pu rifie mps traa ted! fur
reservoir through the exhaust gas |line. EFFECTS OF THE

| NVENTI @N ml19ah] fpifhecoedidi¥die Wieidh epe€dbvers and stores
i nvention, the steam supply 8 neans supplies the

st garsth g @i fulhemsali bdr bRUEh B Ste & WiRipiidig sekads,
sul fur deposited onto the inner wall of the sul fur

purifiera i pegekiedr RRaatsnlgf umddns nBhied iseats the molten
recovered and stored by the nolten sulfur reservoir.

VWheyu e redd epofr,sul fur reservoir is heated by the
reservoir heating neans, the water, hydrogen sulfide
and thegdp kexhi &t ngdd nlitte which directs an exhaust gas
formed in the molten sulfur reservoir to its outiside which
gas is formed when the molten sulfur reservoir is heated by
the reservoir heating means, and
an inert gas supply means which supplies an inert gas
to the molten sulfur reservoir, and
that the inert gas supply means supplies the inert gas
such that the inert gas supplied into the molten sulfur
reservoir flows to its outside through the exhaust gas line
when the molten sulfur stored in the molten sulfur reservoir
is discharged from the molten sulfur reservoir. Particularly,

thus supplied inert gas flows to the outside of the molten

sulfur reservoir through the exhaust gas line.

EFFECTS OF THE INVENTION
[0015]

According to the present invention, the steam supply
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nolten sul fur are exhausted as gases to the outside of
the reservoir through the exhaust gas line. At this
stage, the inert gas supply nmeans supplies the inert
gas such that the 10 inert gas supplied into the

nmol ten sul fur reservoir flows tg its outside through
the exhaust gas line. (0016] Therefore, the ingress
of the air as the outside gas into the nolten sulfur
reservoir through the exhaust gas 15 line is prevented

by sh88nd 'skAFH Al sl PRel 886 ndant¥NiKE I ME ph*?iﬁé@hso that the

the exhaust gas line to the outside fromthe insid

of sthed MY IR0 S MosiBSE" \Wito THES.inhike %E@ﬁpber%e sulfur
within the nolten sulfur reservoir is prevented from

COmt A filgli s 198 an SPHE' delf $F eRm A el ied ais’ ’re%vered and

that the corrosion 20 of the 1nner wall of the nolten

sukitdregeSs V%é ifi oPfey eRiffur PR EFyBRSCR Wit N @'ﬁe molten
THE DRAW X0017] Fig. 1 schematically shows a flow

SheglifOF A€erdaifTRONERIBdObyt BRer ‘P@%‘é‘?‘r\:"{‘h?dh%@tﬁHb means,

recovery apparatus 9 100 accoirding to the present

| NYRBL WoBte Fl thy drs68 uﬁ%bytasrﬂf“ﬁ'f?url'k@”&@ﬁf%ar?éd in the

a recovery process o egenera using t

SULf &1t SR YBILY aRBPRLAM T 9@9 9909%‘%‘ tooﬂ'lléeoutfslu:le of the

present Invention. 5 Flg 3 Schenatica y shows a

Zgg%e??ﬁghgtrrl\%f@gﬂe&ﬁb;%l%% LSJ%(E’YRﬁfé’ apPRrtAtESstage, the
inert gas supply means supplies the inert gas such that the
inert gas supplied into the molten suifur reservoir flows to
its outside through the exhaust gas line.

[00186]

Therefore, the ingress of the air as the outside gas
into the molten sulfur reservoir through the exhaust gas
line is prevented by the stream of the inert gas which flows
through the exhaust gas line to the outside from the inside
of the molten sulfur reservoir. Thus, the atmosphere within
the molten sulfur reservoir is prevented from containing

hydrogen sulfide, steam and the air, so that the corrosion

of the inner wall of the molten sulfur reservoir is prevented.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]
Fig. 1 schematically shows a flow sheet of one

embodiment of the regenerated sulfur recovery apparatus
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[0018] 10 1, 200 sulfur recovery plant 10. 210

sul fur purifier 14, 214 discharge line valve 15, 215
liquid sul fur discharge Iine 16, 216 steam supply
line valve 15 17, 217 steam supply line 18, 218 steam
supply nmeans 20, 220 nolten sulgur reservoir 21, 221
reservoir heating neans 22, 222 flowing line valve 20
23, 223 nmolten sulfur flowing line 30, 230 regenerated
sul fur recovery tank 31, 231 recovery line valve 32,

232 5 @a2PEHRESASHY ftWe TR Y ihiBaitddn. 240 exhaust
gas detoxification apparatus 25 41, 241 exhaust gas

line 10 @2, 2242 1FxhaitatRs dHowsval feowO chiii @¢ dasecovery
|ngress preventi on apparatus 51 inert gas supply

MEa}H ks N lted | 881 #MA VBsirgO3 e Oﬁ’uﬂ'ﬁhef recover
54 |nert ga:dftsugfﬁewé?%etéloo 200 regengrat ed sul f y

Sy EhYafiR 80ua c cldrthlg-bo DR 4 R @Ev@i‘ﬁmn .

Fig. 3 schematically shows a flow sheet of the

regenerated sulfur recovery apparatus 200 of the prior art.

REFERENCE NUMERALS
[0018]
1, 200 sulfur recovery plant
10. 210  sulfur purifier
14, 214 discharge line valve
15, 215 liquid sulfur discharge line
16, 216 steam supply/line valve
17, 217 steam supply line
18, 218 steam supply means
20, 220 molten suliur reservoir
21, 221 reservoir heating means
22, 222 flowing line valve
23, 223 molten sulfur flowing line
30, 230 regenerated sulfur recovery tank
31, 231 recovery line valve
32, 232 regenerated sulfur recovery line
40, 240 exhaust gas detoxification apparatus

41, 241 exhaust gas line
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10 [0019] Fig. 1 schematically shows a fl ow sheet of
one enbodi nent of the sulfur recovery apparatus 100
according to the present invention. The regenerated
sul fur recovery apparatus is positioned in a sulfur
recovery plant 1. The 15 sul fur, gecovery plant 1
produces gaseous sul fur from hydrogen sulfide, and
recovers such gaseous sulfur by converting it to
l'iquid sulfur. [0020] The sulfur recovery plant 1
conpri sep azrf,.geneé)gﬁ ‘ast @a%ullfnlér VAGRvery apparatus

100, a suflfur gas pro uct aratus (not shown), a

sul f ur ifier g f,H rerSGSCCer%W f &k aratus
Brodu ur

shown) . e sulfur on a parat us burns su

sul fur o bxi de ( s 088, EBBIY M §EPEG: oxi de-and

25 hyd | f t | f 11
(0021 ] he sul fL?'%%?-é‘ﬁsr?eb%ﬁﬂ”dﬁﬁ%i%ﬁv ur recovery

tank ar used to e gaseous sulfur in the
state ofes?lqwd Y'%% é‘ﬂ i s.produced in the

s cont 5 e 1 Snuﬁ%ﬁ?rfégsﬁaﬁa’lp:k'@%pét*;t iro ot a
ol i 11901 &) 0 e Beuptbsf B Eir it pparatus

C to 150 C). The gaseous sul fur suppl [ ed into the
sul fur purifier 10 through a sulfur gas supply |ine

13 Benft €W THESCRIPTION OF THE INVENTION

[0018]

Fig. 1 schematically shows a flow sheet of onhe
embodiment of the sulfur recovery apparatus 100 according
to the present invention. The regenerated sulfur recovery
apparatus is positioned in a sulfur recovery plant 1. The
sulfur recovery plant 1 produces gaseous sulfur from
hydrogen sulfide, and recovers such gaseous sulfur by
converting it to liquid sulfur,

[0020)

The sulfur recovery plant 1 comprises a regenerated
sulfur recovery apparatus 100, a sulfur gas production
apparatus (not shown), a sulfur purifier 10, and a sulfur
recovery tank (not shown). The sulfur produciion apparatus
burns sulfur sulfide (HzS) gas as a raw material so as to
form sulfur dioxide (SO3:), and reacts sulfur dioxide and

hydrogen sulfide so as to form gaseous sulfur.
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10 gas supply line valve 12 is opened is converted to
l[iquid droplets. At this stage, the liquid droplets

contact with an adsorbent in the sulfur purifier 10,
so that inmpurities (such as chlorine, amonia and so
on) contained in the liquid drgplets are renoved by

means of the adsorption, and 15 liquid sul fur forned

t hrough the condensation is discharged while passing
through a liquid sul fur discharge Iine 15 when a

di sg¢ |ine valve 14 is opened. The liquid sulfur

thus discharged fromthe sulfur purifier 10 is

recover eflpigh sy 18 H! § UFi ff VT ¥ nbabke %%{ngl-%t%lcoﬁgw Jank are

regenerated sulfur recovery apparatus S
sul f & dd@BOT &Sl OPt fh &N g 6H0‘é?|t§ul%rt 'ﬁf"g{éf Wiate of liguid

purifier 10 and recovers~suc en su

redgReeAt 4 11 el EUpr dBLGR d Snabhe §QIRE PItAfetiBe apparatus.

regenerated sul fur 25 recovery apparatus 100 conpri ses

a stRam supPRlY g‘g@ﬂﬁ }8,1625561 EBHtE8IIRY ¥ f:@éspvou*'te inside
Su u aust

20, a regenerat r recovery tank 30, an ex

92 e‘?ﬁE%??iaftiu?%t 4N 2ARRH gb‘:‘% tég _ea[ﬁkgb% %gtiihlg?t 1€%higher than

i ngressS prevention apparatus

Suﬁaﬂté’lsg%l?%?fiié%t?&ﬂ@érﬁ%éﬁaﬁ%aﬁ‘hfzﬁ.ui@f?’?ﬁ?f)%ﬁa@fpie, 130 °C

abo nto the sulfur puri

ST EIOE) LOTRE, YASeR N SRULRIRR I e suitur
thed RS- B thebulgl® SWAMUrPYRET 619 11D d™!d §fhen a sulfur
gas supply line valve 12 is opened is converted to liquid
droplets. At this stage, the liquid droplets contact with an
adsorbent in the sulfur purifier 10, so that impurities (such
as chlorine, ammonia and so on) contained in the liquid
droplets are removed by means of the adsorption, and
liquid sulfur formed through the condensation is discharged
while passing through a liquid sulfur discharge line 15 when
a discharge line valve 14 is opened. The liquid sulfur thus
discharged from the sulfur purifier 10 is recovered in a
sulfur recovery tank.
[0022]
The regenerated sulfur recovery apparatus 100 melts
solid sulfur deposited onto an inner wall of the sulfur
purifier 10 and recovers such molten sulfur as regenerated

sulfur which is able to be reused. The regenerated sulfur

recovery apparatus 100 comprises a steam supply means 18,
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10 [0024] The nolten sul fur reservoir 20 recovers and
stores the sulfur nelted in the sulfur purifier 10 by
the steam supply nmeans 18, and it is made of a netal
such as a stainless steel. The sulfur purifier 10 and
the nolten sul fur reservoir 15 2@ are connect ed
through a nolten sulfur flowing line 23, and the
conmuni cation state and the non-conmuni cation state
between the purifier 10 and the reservoir 20 can be

swiaciedténosudfch meservbdyr dpna obgdmstaiedrsulfur recovery
opening of the flowng line valve 23. The nolten

sultfank r@8erami exRA U garprdestesxidic®liven appabstus 40 and an
reservoir heating neans 21, an exhaust gas

detout$idmtlg 9 iagrarsd Ysrelen itth ApPHEatds 50as

i ngress prevention neans 50. The nolten sul fur stored
i n[tOE28plten sul fur reservoir 20 contains nmuch water
derived fromthe steam whi ch has been supplied by the

25 stearmmBeppte arans ubplWhareshe mMbt egupplifes steam at a
reservoir 13 20 is heated by the reservoir heating

meaesn pbratheewager aboartt al 86d 4@ Gheo Mhieens U urifier 10
becones steam which is discharged through the

exlthustu gasal sheadd tagaiihenimet h7 thRean £xd@Eh Spply line
such as H2S gas, and subjected to the 5_detoxificationp Y

t r aedivent] Gy st op ebayskogan adetinki § briat isU1fupPPapddited onto
40. [0025] The outside gas ingress prevention neans

50 theohmnesewaan oMeié gaFfLRUPRIrTFiERane Blmanddert .
Qlas[00243
The molten sulfur reservoir 20 recovers and stores the
sulfur melted in the sutfur purifier 10 by the steam supply
means 18, and it is made of a metal such as a stainless
steel. The sulfur purifier 10 and the molien sulfur reservoir
20 are connected through a molten sulfur flowing line 23,
and the communication state and the non-communication
state between the purifier 10 and the reservoir 20 can be
switched from each other by means of closing or opening of
the flowing line valve 23. The molten sulfur reservoir 20
comprises a molten sulfur reservoir heating means 21, an
exhaust gas detoxification apparatus 40, and an outside
gas ingress prevention means 50. The molten suifur stored
in the molten suifur reservoir 20 contains much water

derived from the steam which has been supplied by the

steam supply means 18. When the molten sulfur reservoir
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10 supply line valve 52, a flow neter 53 and an inert

gas supply line 54. The inert gas supply neans 51

supplies an inert gas such as nitrogen (N2), argon

(Ar) or the like to the nolten sulfur reservoir 20

through the inert gas supply lire 54 when the inert

gas supply line valve 52 is opened. The 15 inert gas

supply nmeans 51 supplies the inert gas such that the

inert gas supplied into the nolten sul fur reservoir 20

f1 @@s isohkl eabitlsy dkh @frasierviol it dre alinfjurmeedws bl r the water
through the exhaust gas line 41. [0026] 20 In this ] )
way.o rita¢n eal riacovieey rhoite vabuéfdl beicomeaisl [stgem, which is
descri bed bel ow i s opened so that the regenerated )
sulfgeharg ewi ttgr s egbvened éxit autshe gasgdneeatdetl tagether with
recovery tank 30, air as the outside gas is prevented

fr ofef hemigeh 4060 Hhe swH ens sHhSugaesanoi supjected to the
t hrough the exhaust gas line 41 25 due to the stream

of gtehe xinrdtiaas thearmidet i byi daet @xthaudd gms sideomification
the nolten sul fur reservoir 20 flow ng through the

exbaysdraBps [4@e 41. The flow meter 53 controls an

amount of the inert gas which is supplied by the inert

gagpoosupl y neans 51. 5 [0027] The regenerated sul fur

recovery tank 30 recovers and stores, as regenerated

sul fur, TtHe sehitgidel wash wageesbas pheeentenbvemeans 50

heating the nolten sulfur stored in the nolten sulfur

regempris&9 ntheerd! yers ssupplyr emeramér 51, an inert gas
supply line valve 52, a flow meter §3 and an inert gas
supply line 54. The inert gas supply means 51 supplies an
inert gas such as nitrogen (N2), argon (Ar) or the like to the
molten sulfur reservoir 20 through the inert gas supply line
54 when the inert gas supply line valve 52 is opened. The
inert gas supply means 51 supplies the inert gas such that
the inert gas supplied into the molten sulfur reservoir 20
flows to the outside of the molten sulfur reservoir through
the exhaust gas line 41.
[0026]

In this way, when a recovery line valve 31 which will
be described below is opened so that the regenerated sulfur
is being recovered into the regenerated sulfur recovery tank
30, air as the outside gas is prevented from flowing into the

moiten sulfur reservoir 20 through the exhaust gas line 41

due to the stream of the inert gas from the inside to the
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10 heating neans 21. The nolten sul fur reservoir 20

and the regenerated sulfur recovery tank 30 are

connected via a regenerated sulfur recovery |ine 32,

and their communication state and non-conmmuni cati on

state can be switched from each4other by means of

cl osing or opening of 15 a recovery line valve 31. It

is noted that the exhaust gas |ine valve 42 is in the

open state and the no|ten sulfur reservoir, 20.js .

corftiiics caf Wi @ mgltaﬂsﬁaéffqrmr&@w‘mbf %ﬁhél&w'aas*hm“gh
line 41 when the recovery line_valve 31 is K6 ope gd and

t hdheegrKBAsd 3381 Ling 5441 owil tﬁlr%ﬁgﬁ‘?h% >3 cohtrols an
regenerated sul fur recovery line 32 and bein .

r et iaf thige inedéngast sth i fig %%Bﬁ@rcg kynkhgpinert gas
[0028] The nolten sulfur recovery apparatus 100

fursePly dB@#NSexla control means (not shown) which

may be for 25 exanple a CPU (Central Processing Unit)

or 2] ke. The 15 control means controls the

swi tching operations of . the  valves such as t

DsuI fur d
gas suppl§el rRgengiRtad suHur seraxgydank a0 aegavers an
14, the steam supply |jne valve 1 the flow ng.line

valiﬁé‘l'?zs,. ?ﬁer?gges;/%f@{?gngu arvea&q’syﬁf@%o\gx §lh water has

gas |ine valve 42 and the |ike, and aJso conLTr ol s thed in th
opdt@enof@mpvEaft By iRatingnthe melen pulfdftored in the
supply nmeans 18, the reservqir heatjng ne

_ ?ns 21, %he .
i ndPO1tQBs SSUBYIy FRESIY BI &fl R¥ethEdN O HRRopUITUT Feservolr

heating means 21. The molten sulfur reservoir 20 and the
regenerated sulfur recovery tank 30 are connected via a
regenerated sulfur recovery line 32, and their
communication state and non-communication state can be
switched from each other by means of clasing or opening of
a recovery line valve 31. It is noted that the exhaust gas
line valve 42 is in the open state and the molten sulfur
reservoir 20 is communicated with its outside through the
exhaust gas line 41 when the recovery line valve 31 is
opened and the regenerated sulfur is flowing through the
regenerated sulfur recovery line 32 and being recovered in
the regenerated sulfur recovery tank 30.
[0028]

The meolten sulfur recovery apparatus 100 further
comprises a control means (not shown) which may be for

example a CPU (Central Processing Unit) or the like. The
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10 Fig. 2 schematically shows a flow chart which shows

steps of the recovery process of regenerated sul fur

while wusing the sulfur recovery apparatus 100. The

recovery of the re generated sulfur is started upon

the state in which the gaseous18ul fur has been

condensed in the sulfur 15 purifier 10 into the liquid

sul fur, and such liquid sulfur has been recovered in

the sul fur recovery tank, so that there is no liquid
sulcfantriodf tmieran se camtr@lspiihei awitehing « preratipps of the
the control neans opens the inert gas supply valve 52,
anvalyeml sesht hasi hBet Yaduirnt@r e he uRPver' 188l fyaive 12, the
reservoir 20 20 while controlling the inert gas supply
neanch8ast Gasulliremecoabt g, 1dhethtonstea meshBPbypehige yalve 16,
exhaust gas |ine valve 42 so that the nolten sul fur
resaevdiowlagarinet valyet L2e three voooueiryal sve weihve 31, the
each other via the exhaust gas line 41. The contro
nmeanchaostr gas tlheei Narlyegak? 28ndugpley likansapd sso controls
that the inert gas which is supplied into 16 the

nolthen spefatiorsenfoithe0varomsoum eemMougHchheas the steam
exhaust gas line 41 to the outside. The other val ves .

pr ewimely imetames 18gdie s B iruh eadivgemeapsadt.ushe inert
100 are in the closed states. 5 [0030] First, in the
st@esisupphéy coetaros SbandodeadikBe flowing |ine

val ve 22, so that the sulfur purifier 10 and the

mol{ 02 &l f ur reservoir 20 are comuni cated with each

ot her through the nolten sul fur flomﬁn? l'ine 23. Then,

in Fig. 2 schematically shows a flow chart which shows

steps of the recovery process of regenerated suifur while
using the sulfur recovery apparatus 100. The recovery of -
the re generated sulfur is started upon the state in which
the gaseous sulfur has been condensed in the sulfur
purifier 10 into the liquid sulfur, and such liquid sulfur has
been recovered in the sulfur recovery tank, so that there is
no liguid sulfur left in the sulfur purifier 10. In this state,
the control means opens the inert gas supply valve 52, and
supplies the inert gas into the molten sulfur reservoir 20
while controlling the inert gas supply means 51.
Simuitaneously, the control means opens the exhaust gas
line valve 42 so that the molten sulfur reservoir 20 and its
outside are communicated with each other via the exhaust
gas line 41. The control means controls the inert gas

supply means 51 so that the inert gas which is supplied into
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10 the step s2, the control neans opens the steam
supply line valve 16 and also controls the steam
supply nmeans 18 so as to supply steamat a
tenperature of about 150 Cinto the sulfur purifier
10. By supplying the steam thel&olid sulfur
deposited on the inner wall of the sulfur purifier 10
is 15 nelted to be the liquid sulfur, and such liquid
sul fur flows through the nolten sulfur flowing |ine
23thedmaeltien sedbuerres e andirs26r Etbws obé thoiaeah the exhaust
sul fur reservoir 20. [0031] Then, in the step s3, the
cogaollimeaht tettéreriondsida0 whhehethehevalweparrevicrd in the
entry) of the nmolten sulfur into the nolten sulfur
r esegedi er2te hasu Heanreosplastyedp raratpsirbd8ecase imhike closed
determ nation, for exanple, a liquid level in the
sulstatepurifier 10 is neasured by neans of a liquid
| evel gauge or the like, and the conpletion of the
di $0D&0je is 25 determ ned on the basis of the liquid
| evel nmeasurenment. 17 When it has been determ ned
that th&idsschiar gkhef step oo|té&hesddntrdintmetans opens the
nolten sul fur reservoir 20 has been conpleted, the
st €l wiln gi lilneber xlarer 122, ot .that the swdpusspurifher 10 and the
control neans closes the flowng line valve 22, so
t hatoBerhessufdor rpservicdr 10 i @rneot coonmmun icted wwikh each
the molten sulfur reservoir 20. [0032] Then, in the
st epheF, thheugdntthee medhe nceitlfursfidwingeb@e/o28. Then, in
heating nmeans2l, so that the nolten sul fur

the step s2, the control means opens the steam supply line

valve 16 and also controls the steam supply means 18 so
as to supply steam at a temperature of about 150 °C into
the sulfur purifier 10. By supplying the steam, the solid
sulfur deposited on the inner wall of the sulfur purifier 10 is
melted to be the liquid sulfur, and such liquid sulfur flows
through the molten sulfur flowing line 23 and it is recovered
and stored in the molten sulfur reservoir 20.

[0031]

Then, in the step s3, the control means determines
whether the discharge (or entry) of the molten sulfur into
the molten sulfur reservoir 20 has been completed. For
purpose of this determination, for example, a liquid level in
the sulfur purifier 10 is measured by means of a liquid level
gauge or the like, and the completion of the discharge is

determined on the basis of the liquid level measurement.
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10 reservoir is heated to a tenperature of 130 Cto

150 C. By such heating, the water contained in the

nolten sulfur stored in the nolten sulfur reservoir

20 becomes steam which is exhausted to the outside

of the nolten sulfur reservoiriihrough the exhaust

gas line 41 together with an 15 exhaust gas which

conpri ses hydrogen sulfide (H2S) and the Iike. [00331

Then, in the step s6, the control neans determ ne

whgyhemn oit Masambeemundetermaied dbmtaitimed discharge of the
nmol ten 20 sul fur has becone | ess than a predeterm ned

ampiiitte nSULHI fugdel gt e t18é | Ao Ivey kauléarrieseoudbiby20fbas been
exanpl e, neasuring an anmount of water in the nolten

sukbuipl sosd aitires! 1 p hes nwiliebesglairatedesetvoiln PRebgptep s4,
nmeans of a water content neasuring device, followed

bytest cawitran me2bst 61d Hiesathe efleveinig tionehealve 22, so that
predet erm ned anmobunt on the 18 basis of the

Megisyr eNRNGES. p Arifee nat 0ved ynot heordatericiatatd omithaythize molten
carried out by estimating whether or not a

pr edef ef Feretrvidine2bas passed after start of the
heati ng by neans of the reservoir heating neans 21.

WhempB2ijt has been determ ned that the anount of water
contained in the nolten sulfur is not larger than the

predet emided imAMpWtstdmes 5t ethé 7coinltrobemeadns edontrots the
out. When it has been eterm ned that the anpunt of

}/\ﬁg@grezggggi ﬁggma%gmtetﬂézm,s%é urti$t | ahger miblen sulfur
reservoir is heated to a temperature of 130 °%c to 150 °C.
By such heating, the water contained in the molten sulfur
stored in the molten sulfur reservoir 20 becomes steam,
which is exhausted to the outside of the moiten sulfur
reservoir through the exhaust gas line 41 together with an
exhaust gas which comprises hydrogen sulfide (H2:S) and
the like.

[0033]

Then, in the step s6, the control means determine
whether or not an amount of water contained in the molten
sulfur has become less than a predetermined amount. Such
determination may be carried out by, for example,
measuring an amount of water in the molten sulfur
contained in the molten sulfur reservoir 20 by means of a

water content measuring device, followed by estimation as

to the achievement to the predetermined amount on the
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10 return to the step s5 will be carried out. 10034]
In the step s7, the control neans opens the recovery
valve 31, so that the nolten sulfur reservoir 20 and
the regenerated sul fur recovery tank 30 are
conmuni cated with 15 each ot her1& hrough the
regenerated sul fur recovery line 32. By thus opening,
t he regenerated sul fur of which water anmount has been
reduced is recovered and stored in the regenerated
submsisr ec®fery thgnk Ineagurgmendsage, thdlterRativply, . the
which is supplied to the nolten sul fur reservoir 20 20
i s dieitewinmign & d otrhem eyt il dFrieke ol tboh astimating whether or
reservoir through the exhaust gas |ine 41, so that
t haecdi ra apradetanminedgdémies pasvepassed oafteowsbgrt of the
into the nolten sulfur reservoir 20 through the
exhastingaby imeaas. of0UBS|re2SrMhonheatinige mespssg1. When
the control neans determne 19 whether or not the .
di sclicageb¢on dateymofedhthatgdrerameuntwf watetrocontained
the regenerated sul fur recovery tank 30 has been )
conpl thed meten heuplumpdse ot dadig edettdran ntheopredatermined
exanple the liquid level of the nolten sul fur .
r eg@m ouint, 200 ¢ sste premiduwed by zdrri@ddoudvel WYeigeit has been
and the estimation is <carried out on the basis of the
mededeemeimead \What ithes ametwnhi odd whiert heontained in the
di scharge (or entry) of the regenerated sulfur into
t hmodgenesat Bur sis f hargecovdvant dhe 3prédetessdmed amount,
conpleted, the step s9 will be carried out

return to the step s5 will be carried out.

[0034]

In the step s7, the control means opens the recovery
valve 31, so that the molten sulfur reservoir 20 and the
regenerated sulfur recovery tank 30 are communicated with
each other through the regenerated sulfur recovery line 32.
By thus opening, the regenerated sulfur of which water
amount has been reduced is recovered and stored in the
régenerated sulfur recovery tank 30. At this stage, the
inert gas which is supplied to the molten sulfur reservoir 20
is flowing to the outside of the molten sulfur reservoir
through the exhaust gas line 41, so that the air as an
outside gas is prevenied from filowing into the molten sulfur
reservoir 20 through the exhaust gas line 41.

[0035]

Then, in the step s8, the control means determine
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10 [0036] In the step s9, the control neans closes the
recovery line valve 31, so that the nolten sul fur

reservoir 20 and the regenerated sul fur recovery tank

30 are not communi cated wth each other. Then, in the

step s10, the control nmeans 15 t®ntrols the reservoir

heating nmeans 21 so as to stop heating the nolten

sul fur reservoir 20, so that the operation for the
regenerated sul fur recovery is finished. [0037] As
deschebledraboveot wes dhechaggererfaredndoy) uofithe 2®generated
bei ng recovered into the regenerated sul fur recovery

t asit180r whitt@ openireg enenadede 8ulfumherémeviergastank 30 has
supply nmeans 51 supplies the inert gas into the
nobtesan st iyl ateskr vioor Uoe pBpesehofuppeh detenmination, for
inert gas, the air as the gas outside the nolten
suketiammpdsetivei Fiq2adi sepebvehtbe moked aulfgri resepgoir 20 is
the nolten sul fur reservoir 20 by nmeans of the stream

of n?®astured neyt agaiquhidcheviedwg fuge, t amdothenestimation is
sul fur reservoir 20 to its outside through the
exbausiedasulti oa 4he tmgimatof the ameasphrEmentstheWhen it is
nolten sul fur reservoir 20 is prevented from
codiegiemimnign d drrvaetheuldisdd egarse (treantagd ob tthee raigenerated
[0038] Next, experinments were carried out in order to
essulfu e aifectseasagenbeatedr ocsubfurofratevesyt dank 30 has
sul fur reservoir 20 conprising a stainless steel when

t hbeieTerdomadeted, the step s9 will be carried out

[0036]

In the step s9, the control means closes the recovery
line valve 31, so that the molten sulfur reservoir 20 and the
regenerated sulfur recovery tank 30 are not communicated
with each other. Then, in the step s10, the control means
controls the reservoir heating means 21 so as to stop
heating the molten sulfur reservoir 20, so that the operation
for the regenerated sulfur recovery is finished.

[0037]

As described above, when the regenerated sulfur is
being recovered into the regenerated sulfur recovery tank
30 while opening the valve 31, the inert gas supply means
51 supplies the inert gas into the molten sulfur reservoir 20,
By such supply of the inert gas, the air as the gas cutside
the molten sulfur reservoir 20 is prevented from flowing into

the molten suifur reservoir 20 by means of the stream of
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10 supply nmeans 51 supplies the inert gas into the
nmolten sulfur reservoir 20. [0039] (Experinment 1)
Five nmetal pieces ML to Mb in the formof U bend 15
shape to which a stress was | oaded according to JIS
X576 (nethods of stress corrogibon crack test of
stainless steels) were placed in a vessel having an
inner volume of 1.5 liters, to which pure water (700
m ) was charged. Then, N2 gas and H2S gas were

buliibleednigntto gtdwe whtieh flowsndroml 20t gigdeeat widf(R5reservoir
C) so that the pure water contained a saturated

ampt t®fitE2outandet harvessel tivdi gRhennéeigwd linfee 41, so that
netal pieces and the pure water thus prepared was |eft

f othene aelsahdrie Wan THeN, mbldnt heurmiral reseeedir 20 s
ML to M were renpved fromthe vessel and dried,

t hgj e @R EO8T b m22 orftlza % i ARd ha,mzei:;;éﬁcgucmw@es\{erseteam and
estimated. 21 [0040] (Experinent 2) Experinent | was

rep@at @drexcept that N2 gas was bubbled with air, and
the corrosion rates and the 5 appearance changes were
esy oS as to the netal pieces ML to M. [0041]
(Estimation Itens) <corrosion rate>

Next, experiments were carried out in order to
estimate effects as to the corrosion of the molten sulfur
reservoir 20 comprising a stainless steel when the inert gas
supply means 51 supplies the inert gas into the molten
sulfur reservoir 20.

[0039]

(Experiment 1)

Five metal pieces M1 to M5 in the form of U-bend
shape to which a stress was loaded according to JIS G0576
(methods of stress corrosion crack test of stainless steels)
were placed in a vessel having an inner volume of 1.5 liters,
to which pure water (700 ml) was charged. Then, N2 gas
and H;S8 gas were bubbled into the water at a normal
temperature (25 °C) so that the pure water contained =2
saturated amount of H»S, and the vessel which contained
the metal pieces and the pure water thus prepared was left
for one week as it was. Then, after the metal pieces M1 to
M5 were removed from the vessel and dried, their corrosion

rates and appearance changes were estimated.
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10 Mass reductions of the nmetal pieces ML to Mb were
nmeasured according to the follow ng equation: Mass
Reduction = (Mass before Experinent) - (Mass after
Experinment) The corrosion rates (nmyear) were

cal culated by 15 dividing the mgss reduction by the
experiment term [0042] <appearance observation and
m cro-structure observation> The netal pieces ML to
Mb were estimated by 20 observing their appearance
corfoae40p states with using a nmagnifying glass
(magni fying power: 10 tines) while observing their
out si de (Experbmieuct @)e cracks with using an optica
m croscope. The estinmation was carried out as to
whet her RipRAIMEHESS “PAEOSERR Pt K ekTEP !, lma{tlmg gas was
25 corr05|on and/ or crevice corrosion occurred. The

respiibs 184 cwnthhe £3L 1 MBhidON (Y € SHPMEs igh Tapated and  the
below. I'n Table 1, "X' neans that the specified

Cordﬁgb@}a\’i@@e‘)@ﬁﬁh\g@s wede e@timRARY ld@lto"9he metal pieces
specified corrosion was observed. [0043] 5 It is

notpd tHayys.he pitting corrosion neans that the
corrosion intensively occurs at a |local point on the
surffoaceq) of the netal piece so as to forma corrosion
pit, and that the crevice corrosion neans that the

corrosi QESGevaS o Itéhpsgap between the U bend netal
pi ece and a bolt and/or
~<corrosion rate>
Mass reductions of the metal pieces M1 to M5 were
measured according to the following equation:
Mass Reduction = (Mass before Experiment) — {(Mass
after Experiment)
The corrosion rates {mm/year) were calculated by
dividing the mass reduction by the experiment term.
[0042]
<appearance observation and micro-structure
observation>
The metal pieces M1 to M5 were estimated by
observing their appearance corrosion states with using a
magnifying glass (magnifying power: 10 times) while
observing their outside micro-structure cracks with using an
optical microscope. The estimation was carried out as to

whether or not stress corrosion crack (SCC), pitting

corrosion, and/or crevice corrosion occurred. The results
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10 nut which fix the netal piece. [0044] 1In Table 1

bel ow, the materials of the netal pieces ML to M

used in the Experinents are shown in addition to the
estimation results of the Experinents. In the

Experinent 1 15 where the netal 2gi eces were i mersed

in the pure water to which N2 gas and H2S gas were

bubbl ed, no corrosion was observed as to any of the

netal pieces ML to Mb. On the other hand, the

Exedr thene s2i miadient we neeisdiownetesTadle 1dbgpew.i nln Table 1,
the pure water to which the air and H2S gas were 20

buBi"edn etares b tirkh @ hep picifiet) cofragion wasurqkgesyed, and
the surface of the nmetal piece ML, the pittin

cor'@Siropaarsl thisd nor epiecsficd resirs lmwﬁédogﬁ aryed.
surfaces of the netal pieces M and M4. [0045] 25 It

i s [OfeBkt ood fromthe above experinental results 23

that the netal surface is corroded under the

envi ronriénis beted that the RiHtergas@rapsiopyMmpaans that the
it is also wunderstood that the metal surface

COrgYIoiars INUBMSYEdH OGNS @icachRErbiRHIt i dhe surface
contains H2S, water and N2 5 without air, so that the

pr eferthicormetal hpieeer goofas He diarmi At 6orResHBN: @it, and that
sul fur reservoir |eads to wide selection range of the .
nattdve abrewiech rtorresiag mopasts sthatirtheeserygsion occurs in

[ 0046] i
the gap between the U-bend metal piece and a bolt and/er

nut which fix the metal piece.
[0044]

in Table 1 below, the materials of the metal pieces M1
to M5 used in the Experiments are shown in addition to the
estimation results of the Experiments. In the Experiment 1
where the metal pieces were immersed in the pure water fo
which N2 gas and H2S gas were bubbled, no corrosion was
observed as to any of the metal pieces M1 to M5. On the
other hand, the Experiment 2 where the metal pieces were
dipped in the pure water to which the air and H2S gas were
bubbled, the SCC and the pitting corrosion occurred on the
surface of the metal piece M1, the pitting corrosion and the
crevice corrosion occurred on the surfaces of the metal
pieces M2 and M4.
[0045]

It is understood from the above experimental results
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10 Table 1 corrosion corrosion state netal piece

material rate SCC pitting crevice (nmyear) corrosion
corrosion ML SUS304 0.00 O O O Experinent 1 M

SUS304L 0.00 0 0 O N2 bubbling MB SUS316L 0.00 0 0 O

M4 SUS347 0.00 0 0 O M SUS32934L 0.00 0 0 0 M

SUS304 0.10 X X 0 Experinment 2 M2 SUS304L 0.02 0 X X

air bubbling MB SUS316L 0.00 0 0 O M4 SUS347 0.00 0 X

X Mb SUS329J4L 0.00 O O O [0047] Next, the above

merthigtnadh erenatapi suesade, ibBcaTdoddd wenaer dbed énvaronment
gas phase of a nolten sulfur reservoir of the sulfur
reasyetyirplmant , Ha8d Bwedteirmestrsd asaidescri PedthBrpelidw is  also
were carried out. It should be noted that the netal 24

pi asegedBtond Yhathomed metgiorg wsfiawe | dioties adovis suppressed
Experinments 1 and 2. [0048] (Experinent 3) 5 The

sulfnd ek eemeerah wirdiimle nthiwhi¢hcedddiinize H,S, water and N:
regenerated sul fur recovery apparatus 100 was

opeyatheslit air, so that the prevention of the entry of the air

into the molten sulfur reservoir leads to wide selection

range .of the material which forms the molten sulfur

reservoir.
[0048]
Table 1
corrosion corrosion state
metal piece material rate SCC pitting crevice
(mm/year) coirosion | cofrosion
M1 SUS304 0.00 ) 0 0
Experiment 1 | M2 §USs304L 0.00 G 0 0
N2 bubbling M3 SUS316L 0.00 0 0 0
M4 SUS347 Q.00 O 0O o
M5 | SUS329J4L 0.00 O 0 0
M1 SUS304 0.10 X X &)
Experiment 2 | M2 SUS304L 0.02 0 X X
air bubbling M3 SUS318L 0.00 &) 0 O
M4 SUS347 0.00 O X X
M5 | SUS320J4L 0.00 0 0 0O
[0047]

Next, the above mentioned metal pieces M1, M3 and
M5 were placed in a gas phase of a molten sulfur reservaoir
of the sulfur recovery plant, and Experiments as described

below were carried out. It should be noted that the metal
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During heating the nolten sul fur reservoir 20 by the
reservoir heating neans 21, N2 gas was supplied to the
nol ten sul fur reservoir 20 by using the inert gas
supply 10 neans 51. It is noted that the sulfur
recovery plant 1 was operated i24 a cycle which
included the liquid sulfur recovery for 11 days and
the regenerated sul fur recovery for 3 days, and four
such cycles (totally 56 days) were repeated with the
sulpigcegcdMer yapicanMi. sithawed, noe cFnasiosh o ftiye above
reservoir 20 was heated by the reservoir heating
medr¥PEYimANI® Wandiz total . [0049] After the
operation of the sulfur recovery plant 1 was
fi O8] the netal pieces M, MB and Mb positioned in
the 20 nolten sulfur reservoir 20 were taken out, and
they werExperimenrid3ds to the corrosion extents and
the corrosion states of those netal piece surfaces.
It is nolbhe tisatlfune reocevesiyon pdandnt 1( gmivinh wiaecluded the
obt ai ned by neasuring nmass reduction (= (mass before
exp@Egaoerated nugh udf receeexpaprmeraluy 300avles operated.
metal piece and calculating while 25 using the nass
reddgring. heatbnghethcedr rmsilbanst audfur héesgfyirande@ by the
corrosion observation and the mcro-structure state
obg@stYor iepativnd r meanst . 21008k 98s( m@erisvp!igd to the
The sul fur recovery plant 201 which included the prior

molien sulfur reservoir 20 by using the inert gas supply

means 51. 1t is noted that the sulfur recovery plant 1 was
operated in a cycle which included the liquid sulfur
recovery for 11 days and the regenerated sulfur recovery
for 3 days, and four such cycles (totally 56 days) were
repeated with the sulfur recovery plant 1. That is, the
molten sulfur reservoir 20 was heated by the reservoir
heating means 21 for 12 days in total.

[0049]

After the operation of the sulfur recovery plant 1 was
finished, the metal pieces M1, M3 and M5 positioned in the
molten sulfur reservoir 20 were taken out, and they were
estimated as to the corrosion extents and the corrosion
states of those metal piece surfaces. It is noted that the
corrosion extent (g/m?-hr) was cbtained by measuring mass
reduction (= (mass before experiment) - (mass after

experiment) ) of each metal piece and calculating while
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art regenerated sulfur recovery apparatus 200 was

operated. During heating the nolten sulfur reservoir

220 by the reservoir heating nmeans 221, the nolten

sul fur reservoir 10 220 and its outside was

conmuni cated with the exhaust gd§ |ine 241.

Therefore, it was possible that air as the outside

gas entered the nolten sulfur reservoir 220 through

the exhaust gas line 241. It is noted that the sul fur
redbvisty thpe aftass1redsicdpenat eds ik | eorrP e state the
included the liquid 15 sul fur recovery for 11 days an

t haapRgafane@dCour e &§ionr &dvsefyatiern 3aasy dhenmiisire- Strucfure
such cycles (totally 84 days) . were repeated with the

sulst@ter sbsarvatipahwenpgairded Rait. ol ten sul fur

reservoir 220 was heated by the reservoir heating

med@9 301 for 18 days in total. 20 [0051 ] After the
operatlon of the sulfur recovery plant 201 was

fi ni shed EXpermpedt ﬁleces ML, M3 and Mo p03|t|oned in

the nol ten sulfur reservoir 220 wer e taken out .
their sURPagedTwere QoY PhntREA RS &%Hw@@&m&maed the prior
extents and the 25 corrosion states of the those nmet al

pi e BaBeqrAled isuligr pevernappardisp)20ywas operated.
Table 2 below, the materials of the netal pieces M

VB RHAING Jt%atiﬂﬂtﬁBGExﬂéﬂr?éht§'~'df'é"sﬁ&ﬁr?""rp” 220 by the
addition 5 to the estimation results of

Exg&S R Y. n@aﬁlsnguﬁb%agﬁoo?de'haihphénﬁét%n Sitdédg reservoir

ML, MB and Mb posi t.ioned
'220 and its outside was communicated with the exhaust gas

iine 241. Therefore, it was possible that air as the outside
gas entered the molten sulfur reservoir 220 through the
exhaust gas line 241. It is noted that the sulfur recovery
plant 201 was operated in a cycle which included the liquid
sulfur recovery for 11 days and the regenerated sulfur
recovery for 3 days, and six such cycles (totally 84 days)
were repeated with the sulfur recovery plant. That is, the
molten sulfur reservoir 220 was heated by the reservoir
heating means 221 for 18 days in total.

[0051]

After the operation of the sulfur recovery plant 201
was finished, the metal pieces M1, M3 and M5 positioned in
the molten sulfur reservoir 220 were taken out, and their
surfaces were estimated as to the corrosion extents and the

corrosion states of the those metal piece surfaces as in
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in the prior art nolten sulfur reservoir 220 of the
regenerated sul fur recovery apparatus 200 corroded
nore heavily in extent when conpared with the netal

pi eces ML, 10 MB and Mb positioned in the nolten

sul fur reservoir 20 of the regeserated sul fur
recovery apparatus 100. (0053] It is understood from
t he above nentioned experinmental results as described
that with the regenerated 15 sul fur recovery apparatus
10Eap@érimegmig 3heating the nolten sulfur reservoir 20
by the reservoir heating neans 21, the supply of N2
gagooe®]the nolten sul fur reservoir 20 by neans of
the inert gas supply neans 51 prevents the formation

of the piMpabhere boldwe tdtRatewrialy gfetkevnieti0p28ces M1,
whi ch contai ns H2S, steam and air, so that the

cormasiand W5 theedeinl tipeeEep dMimdBtandrdbshodwn in addition
suppressed. 27 [0051 ] Table 2 netal piece Experinent

3 Hxperheenesdimeagoner atediissl fof ntogend ap edimelrfter It is
recovery apparatus recovery apparatus 200 100

mat.gr i @k s¢ebHoshan tos rmeitan piarcesi M cM3amshndnMS positioned

extent state extent state (glnR.hr) (g/nhr) M

SUSA04 tAe00d raoki tare m@26e®CCsulfur reservoir 220 of the
regenerated sulfur recovery apparatus 200 corroded more
heavily in extent when compared with the metal pieces M1,
M3 and M5 positioned in the molten sulfur reservoir 20 of
the regenerated sulfur recovery apparatus 100.
[0053]

It is understood from the above mentioned
experimental results as described that with the regenerated
sulfur recovery apparatus 100 and during heating the
molten sulfur reservoir 20 by the reservoir heating means
21, the supply of N; gas into the molten sulfur reservoir 20
by means of the inert gas supply means 51 prevents the
formation of the atmosphere in the molten sulfur reservoir

20 which contains H»S, steam and air, so that the corrosion

of the metal pieces M1, M3 and M5 is suppressed.



corrosi on occurring,

with no pitting problem

corrosion occurring M SUS316L 0.001 a little 0.006

corrosi on

corrosi on over whol e

with no surface

probl em M6 SUS329J4L 0.000 no 0.002 netallic
corrosion |uster

apparatus conprises a
ga3 e

sul fur

ul fur

ile renmoving inpurities
characterggpsl 2 n t hat

in a sul fur

sul fur
so as to 5 condensate it to formsolid
cont ai ned t herein,

it conprises a steam supplying
fha CIII f||r

di sappeared gyer whole
WHAT IS CLAIMED IS: 1. A regenerated sul fur
appar at us positioned

surface 28
recovery
recovery plant which

purifier which cools

r\||r|'F| er

means.--which Qunnl ies—steam-int n

sq t MaetabPiRceyl flur d 10 | wgl gnt 4

off the sul fur purilf '@rg %eh%fletcla('f”'g”rrmltenr%%?f'ﬁ ed sulfur

reservoir which recd@éloé’ea[bfdaﬁi’élr%“ssud’ﬁcél]‘l?ﬁ}’rapparatus 200

melted by the steam supplyi neans : :

material corrosion | corrosion |carrosion |corrosion

extent state extent state
{(g/m?-hr) (g/m3-hr)

M1 gsUS304 0.002 a little 0.026 sSCC
corrosion ocecurring,
with no pitting
problem corrosion

occurring

M3 SUS316L 0.001 a little 0.006 corrosion
corrosion over whole
with no surface
problem

M5 | SUS329J4L 0.000 no 0.002 metallic
corrosion luster

disappeared
over whole
surface




5

10

156

20

25

a reservoir heating neans which heats the nolten

sul fur reservoir, 15 an exhaust gas line which directs
an exhaust gas fornmed in the nolten sul fur reservoir
to its outside which gas is fornmed when the nolten
sul fur reservoir is heated by #Be reservoir heating
means, and an inert gas supply neans which supplies an
inert gas 20 to the nolten sul fur reservoir, and that
the inert gas supply nmeans supplies the inert gas

SUMVHAZL I BhE LiABVE BakSsupplied into the nolten
sul fur reservoir flows to its outside through the

exhaust gasAl regervdentddes wifiurene sohvfery atppateius thesitioned
nolten sul fur reservoir 25 is discharged fromthe
molinera sghflfurr eserowaedry plant which apparatus comprises a
sulfur purifier which cools gaseous sulfur so as (o
condensate it to form solid sulfur while removing impurities
contained therein, characterized in
that it comprises
a steam supplying means which supplies steam into
the sulfur purifier, so that solid suifur deposited onte an
inner wall of the sulfur purifier is melted,
a molten sulfur reservoir which recovers and slores
such sulfur meited by the steam supplying means,
a reservoir heating means which heats the molten
sulfur reservoir,
an exhaust gas l!line which directs an exhaust gas
formed in the molten sulfur reservoir to its outside which
gas is formed when the moiten sulfur reservoir is heated by
the reservoir heating means, and
an inert gas supply means which supplies an inert gas
to the molten suifur reservoir, and
that the inert gas supply means supplies the inert gas
such that the inert gas supplied into the molten sulfur
reserveir flows to ifs outside through the exhaust gas line
when the molten sulfur stored in the molten suifur reservoir

is discharged from the molten sulfur reservoir.



