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1 SPECI FI CATI ON REGENERATED SULFUR RECOVERY APPARATUS
5FI ELD OF THE | NVENTI ON [ 0001] The present invention
relates to a regenerated sul fur recovery apparatus of
a sul fur recovery plant which appar at us
recovers gaseous sulfur in the state of liquid

10sul fur by converting it into the liquid sulfur.
CROSS REFERENCE TO RELATED APPLI CATI ON [ 0002]

The present applicati ong® oy IR TROr ity under the
15Pari s Convention based on Japanese Patent

Application No. 2008-079345, which is incorporated
herein by reference in their entirety.

ook o TRA T BENUEE W H8FovERY APPARATYS

recovery ant 1s conmercially uséd TnclTuding a
purifier which cools gaseous sulfur so as to
condensate to produce liquid sulfur while renoving

icrmLp_bei eSF CPARI RPIERN 8iNy- Such gaseous sul fur is,
r
i0001]
The present invention relates 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 sulfur is, for

example, produced from hydrogen sulfide formed as a by-
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25exanpl e, produced from hydrogen sulfide fornmed as a

by- 2 product in a hydrodesul furization plant or a
syntheti c gas production plant. Such sul fur recovery

pl ant includes a regenerated sul fur recovery apparatus

whi ch recovers sul fur as reusalfl e regener ated sul fur

while nelting solid 5 sulfur depositing onto an inner

wal | of the sulfur purifier. Fig. 3 schematically

shows a fl ow sheet, of the regenerated sul fur recovery .
afpf A 65 ToR oh yaeqaseHudizatiqpor|ant s@f rarsynthetic gas
rechiry plant 201 includes a regenerated 10 sul fur

r RIRRYFLipaPhe 0§ 208V aN sHU EXT gheCAVAIYCtRI@Nt Includes a
a&paratus gnot shown), a sulfur purifier 210, and a
sHIEdR N RERESEr y SUART ( FRCANBHH) . apRarafiusyr which  recovers
production apparatus burns sul fur sulfide (H2S) as a _
r &M fHredisal Tavsableo reganenpted GwWiiaewste) maHang solid
reacts sul fur dioxide and 15hydrogen sulfide so as to

f Srhfyas o sidifgr onteods) inner wad! saf filre parifurerpurifier.
210 and the sulfur recovery tank are used to recover

t Fdd adesgdh vukttigally showsateflsiw| shaied @hildte segenerated
I's produced in the sul fur production apparatus. 20 The
s§YliHTplRceVery2appiad adost 200 «f thekeriwri 8st.insi de
tenperature at a tenperature which is a little higher

t k8P &4 kol i dification tenperature of sulfur (for

exanple, 130 Cto 150 C). The gaseous sul fur having

been suppBldtHi nr@cw@ré/umlﬁnguzpﬂi dnclugiasr sugiegenerated
sul fur gas supply line 213 25when a sul fur gas supply

| S fUal vecovery arumanatyst #@Bd & PRItHT | ggisd production
droplets. At this stage, the |liquid droplets contact

wiathP anabdsof beht SN@WRS, sl sutfpurp efidie1d1 0soapigata sulfur

inmpurities (such as chlorine, amonia and so on)
chBCAVRY tank (not shown). The sulfur production apparatus

burns sulfur sulfide (H2S) as a raw material so as to form
sulfur dioxide (SO03z), 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 keép 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
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inthe liquid droplets are renoved by neans of the 5
adsorption, and |iquid sulfur produced through the
condensation is discharged whil e passing through a
liquid sul fur discharge Iine 215 when a di scharge |ine
val ve 214 is opened. The liquid3sul fur thus discharged
fromthe sulfur purifier 210 is recovered in a sulfur
recovery tank. 10[0006] The regenerated sul fur
recovery apparatus 200 nelts solid sul fur deposited
ont'Bt@n 'il%ﬁéﬁi WHapletst he Adl fthispustarger the aiguid droplets
recovers such nolten sul fur as regenerated sul fur
whicdniachiyyidht 8 rb@ dseiglednt Time thegendfat grliiifu@ 10l5s0 that
recovery apparatus 200 conprises a steam supply neans
218Mpuhdieen(swchuasrebéorioie, 220 mowlia aregeeratptontained
sul fur recovery tank 230. [0007] A steam supply neans
218Nsuppei déastidanfaephet0 amparanove df tabomt e2b@ Cof the
into the sulfur purifier 210 through a steam supply
| i RISATPIREN a 3 damibapipdy siviéuval peodl&éd openedgh the
so that the solid sulfur deposited onto the inner wall
of comedgnsRiiopuis f igcRaogiesi mehiled. p Tosngothesugh a liguid
sul fur passes through a nolten sulfur flowi ng |line
25328fyheh s& Hfa rge nign bi Ad Svativen2a2discivpegedinandailie 214 s
is 4 recovered and stored by the nolten sul fur
reo@@ed. 220heThHequid t enlfaul fthiu sstaiserh d g ¢ efrodht €Re sulfur
sul fur reservoir 220 contains nuch water derived from
t hBusidgm 30 0pi$ ¢¢ dov e hedsireamssuppt y esxanery? 18,n kand
such water contained in the 5 nolten sulfur is _
corl3 @Bl to steam when the nolten sulfur reservoir
220 is heated by a reservoir heating neans 221. Such
st eam i $ "&HAGEag ratedhs Wihitsi decofverye amsaratis 200 melts
through an exhaust gas |ine 241 together with an
exPalist §Hif@UcHefoPit@dgemtoul andenread wedh of the sulfur
subjected to a 10detoxification treatnent in an
exPHISIefadT HefbX TECHMNS Sppeh anedt@A0s u DIuSCaEStREenerated
OF THE | NVENTI ON SUMVARY OF THE | NVENTI ON 15[ 0008]

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 supply_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
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The sul fur of which water has thus been renoved fl ows
through a regenerated sul fur recovery |ine 232 when a
recovery line valve 231 is opened, and it is recovered

into the regenerated sul fur recovery tank 230. At this
stage, 20 the exhaust gas |ine#valve 242 is opened so

that the nolten sulfur reservoir 220 is comuni cated

with the outside thereof through the exhaust gas line

241. It has been found, that ,the inner wall _of the .
MEPCEH SR F uR bsBEYUE ¢ Ezothéy Do/ EoR r SULEU TR ROIT 220,
operation of the sulfur Q§Q0v$gé 2ba paratu§ as )
ddste | medtgpovel Ifdr refdaedny thEr medegusultgr peveir 220
Pat ent References 1 to 3 indicated bhel ow describe .

t ESHNA I SsUEH waler demhyednbian e staam audpdied by the
steel s having inproved anticorrosion properties under

apte amasppdplyerreeedrt d hBng@adssutildevateh @antained in the
hydrogen sul fide. [0010] Patent Reference 1: Japanese

Pan e hte Kokl fupubs | eanvertad, tagsamoageen the mmyktem sulfur
Ref erence 2: Japanese Patent Kokai Publication No.
102660VOi8682 OPdsehite atefbrinca B sghyafedte phidhtmeans 221.
Kohyo Publication No. 2004-100236 [0011] When the _
nmrd efsiste adnaiinl esdhaveted 49 dbscrovteide of Magereservoir
References 1 to 3 are applied to the material which

f $hAB UGt Dl eeMaust Babebad ii4 12b0gethe rcititbsAdn exhaust
of the inner wall of the nolten sulfur reservoir 220

i 92| such bassupydeaged sutfigech aupptbedi opubsenbed to a
yet satisfactory, so that the application of such . )
setedEication stieatiaend 20f llagedtaustolo@s ofiefexifdcation
the corrosion. [0012] The inventors have studied

i APRBT3Y 240t 0 the reason of the corrosion of the

inner wall of the nolten sulfur reservoir 220. As a

result, it has been found that the 25corrosion of the

inner wall of the nolten sulfur reservoir
DISCLOSURE OF THE INVENTION

SUMMARY OF THE INVENTION
[0008]

The sulfur of which water has thus been removed flows
through a regenerated suifur recovery line 232 when a
recovery line valve 231 is opened, and it is recovered into
the regenerated sulfur recovery fank 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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6 220 is resulted fromthe ingress of air as an

outside gas into the nolten sulfur reservoir 220

t hrough the exhaust gas line 241. That is, it has been
clarified that mxing of the air into an atnosphere in

the nolten sulfur reservoir 220 5 containing hydrogen

sul fide and steam | eads to the corrosion of the inside

wal | of the nolten sulfur reservoir 220. [0013] It is,
therefore, an object of the present invention to 10

pt80i0#d a regenerated sul fur recovery apparatus

installed in a_ sul fur recovery plant in which .
appar aP@&ieddl i B ederemcaepdsittceddonpdiantedndre i@ dpscribe
a sulfur purifier is nelted to be regenerated sul fur,
ahechndo@iesherad ateda bl mattenisite pesgdostajnless steels
prevent ed fron1containin? hydrogen sul fide, 15 steam

ahd@ \ding whih Pgere dol t2nticegénsianed Bopp@Tttast hatnder  an
heated is discharged fromthe nolten sul fur reservoir,

satthas phiesecoomndsiionn gf aasu ifider suahl asf hiysyogenesuifide.

sul fur reservoir is prevented. [0014] 20The present

i f06ritlilon provi des a .regenerated sul fur recovery

apparatus positioned in a sulfur recovery plant which
aptrent tuR efeneneest aJswane s puPdtient o khicBolbdication No.
gaseous sulfur so as to condensate it to formliquid

W6+ edBLi3%y i npurities contained therein, and such
25apparatus is characterized in_7 that it conprises
aPatemh Rgisngmeen2adapan edesafiant Ko kain Putdi¢ation No.
sul fur purifier, so that solid sulfur deposited onto

aR 0Hhet 788017 of the sulfur purifier is melted, 5a

mol ten sul fur reservoir which recovers and stores
Patent Reference 3: Japanese Patent Kohyo Publication No.

2004-100236
[0011]

When the martensite stainless steels as described in
Patent References 1 to 3 are applied to the material which
forms the molien sulfur reservoir 220, the corrosion of the
inner wall of the moliten 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 inner wall of the molten sulfur reservoir
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such sul fur nelted by the steam supplyi ng neans,
a reservoir heating neans which heats the nolten
sul fur reservoir, an exhaust gas line which directs an
exhaust gas 10 fornmed in the nolten sul fur reservoir
to its outside which gas is forfred when the nolten
sul fur reservoir is heated by the reservoir heating
nmeans, and an inert gas supply nmeans which
supplies an inert gas to the nolten sulfur reservoir,
anEZDStiBatretshJétede?m@aéh@pmgf&@n@f KRuppkisegn heutside gas
inert gas such that the inert gas supplied into the
molriten thel fuolteessmlbir relsevwy ¢io 229 thitsiuge the kighaust gas
the exhaust gas line when the nolten sulfur stored in
t hdnmoli2tdeh sThfatrig,edtehes baen dilechtiegeth &t oniximeg of the air
nmol ten sul fur reservoir. Particularly, 20thus supplied
i nigrtto gas f homo sphehe ot sibe omalbennodt Bursuldamrvoir 220
reservoir through the exhaust gas |line. EFFECTS OF THE
| NYENTEON} ©01BY d26Accor ddaifide t lean r ester mi nVeadison,to  the
the steam supply 8 neans supplies the steaminto the
sutburopiomnf oérise triwitdda headbl 08 the fmoltleposiul Bdr reservoir
onto the inner wall of the sulfur purifier is nelted.
Th228ul fur thus nmelted is recovered and stored by the
nol ten sul fur reservoir. Wien the nolten 5 sul fur
refse0 ¥8ilr i s heated by the reservoir heating nmeans,
the water, hydrogen sulfide and the like contained in
t he nol ttems s uearre fore , exmusbpelchso dbes greesdmt invention to.
out side of the reservoir through the exhaust gas |ine.
Atptdvsdstagesge herabedt s gabu s uegoy emarep papptu ed nidtalled in
inert gas such that the 10inert gas supplied into the
nmod t eruldur f meaaseryoipdahnltovis t whith oappiadattisr oughd sulfur
t he exhaust gas |i ne.

deposited onto an inner wall of a sulfur purifier is melted to

be regenerated sulfur, and an atmosphere in a moliten 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 liquid
while removing impurities contained therein, and such

apparatus is characterized in
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[ 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 the stream of

the inert gas which flows through the exhaust gas |ine

to the outside fromthe inside’of the nolten sul fur
reservoir. Thus, the atnosphere within the nolten

sul fur reservoir is prevented from contai ni ng hydrogen

sul fide, §t amand.the air, so that the corrosion 200f

the i nha@ \Aglqo'é‘fpﬁ‘ﬁ@snolten sul fur reservoir is

prevent ed. BRI EF DESCRI PTI ON OF THE DRAW NGS 00171 .
Fig. 13scH&RMi SHRPERETLE N B dhiGdt BYPRAFS steam into
25enbodi nent of .t he regenerated sul fur, recpvery,
ab%ﬁréﬂﬂgurgpﬂﬁﬁ78600$giﬁﬁaﬁospﬁgyp$BL%Hi %Qg%{m%%_onto an

Fig. 2 schematically shows a flow chart of a recovery
pioeesswatl pdgdhersi Sy rsarf (i eadisngre Ke dsul f ur

recovery apparatus 100 according to the present

i nvent RorNobtg iy, s3iEEheRAEPEUPIY WHIGE JeQMVeshedndofstores
the regenerated sul fur recovery apparatus 200 of the

pBHEh &Sl fu REFEREEED WUVERAS 038P PIFIN S 20GAN $ ur

recovery plant 10. 210sul fur purifier 14, 214di scharge
line val veeservoir heating means which heats the "molten

sulfur reservoir,

an exhaust gas line which directs an exhaust gas
formed in the molten sulfur reservoir to its outside 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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15, 215liquid sul fur discharge line 16, 216steam

supply /line valve 1517, 217steam supply |ine 18,
218st eam supply neans 20, 220nolten sul fur reservoir

21, 221reservoir heating neans 22, 222flowing line

val ve 2023, 223molten sul fur f$owing line 30,

230r egenerated sul fur recovery tank 31, 231lrecovery

l'ine val ve 32, 232regenerated sul fur recovery line 40,
240exhaust gas detoxification apparatus 2541, .

2miexngust pgsesi e aleam, '@V@égﬁaﬁsltlflgfa?‘-lﬁlﬁ'@rvﬁpv’éhat the

S0out si de gas ingress prevention apparatus 51inert gas
seppidy Budfisr deposited onto the inner wall of the sulfur

purifier is melted. The sulfur thus melted is recovered and
stored by the molten sulfur reservoir. When the molten
sulfur reservoir is heated by the reservoir heating means,
the water, hydrogen sulfide and the like contained in the
molten sulfur are exhausted as gases to the outside of the
reservoir through the exhaust gas line. At this stage, 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.

[0016]

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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52inert gas supply line valve 553fl ow neter 54inert

gas supply line 100, 200 regenerated sulfur recovery
appar at us DETAI LED DESCRI PTI ON OF THE | NVENTI ON

10[ 0019] Fig. 1 schematically shows a fl ow sheet

of one enbodi ment of the sul fuP 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 recovery plant 1

pridiRiceec gad Hobaist s iheupressh hirly 8g&PBul fi de, and
recovers such gaseous sul fur by converting it to

|'i qui d F5@-f @r sclheopeitiqallysgihiaw sr acbhawychieahtofl a recovery
conprises a regenerated 20 sul fur recovery apparatus
1¢00cessl fafr rggepesaded oﬁubfwartasuw(ﬁéte shielimyr, recovery
sul fur purifier 10, and a sul fur recovery tank (not
stwwirane s@0f accorddoct tort hppaesant bavestsant ur
sulfide (H2S) gas as a raw material so as to form

sul fur Figoxi de $gb2ymaiierii¥acsBoys f 8 diew deherit of the
25hydrogen sul fide so as to form gaseous sul fur. 11

[ sezIgnerate d Thel faun racop @y e am tarsed 2@ afuthgrprior art.
recovery tank are used to recover the gaseous sul fur

in the state of liquid which sulfur is produced in the

sul fur production apparatus. 5 The sulfur purifier 10

i REGERENEE tNUMERALSS i nsi de tenperature at a
tenperature which is a little higher than the

s¢PiOdi&J cati on tenperature of sulfur (for exanple, 130
Cto 150 C). The gaseous sulfur supplied into the

sul fur Tpu2POi er s Ifur geprwesylipl@nigas supply line 13
when a sul fur 10 gas supply line valve 12 is opened is
conver tléd 240 i qeildfdr dpUeifEer At this stage, the

l'iquid droplets contact wth an adsorbent in the

sul fur 1p’ur8f1i4er doscd@ngratlin@pu@l@ es (such as

chl orine, amonia and so on) contained in the |iquid

dr opl efl®,akd o embiadl by WHEHAsd BFchawed @ddBept i on, and

16, 216 steam supply/line valve

17, 217 steam supply line

18, 218 steam supply means

20, 220 molten sulfur 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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15 liquid sulfur formed through the condensation.is

di scharged while passing through a liquid sulfur

di scharge line 15 when a discharge line valve 14 is

opened. The liquid sul fur thus discharged fromthe

sul fur purifier 10 is recoverein a sulfur recovery

tank. 20[ 0022] The regenerated sul fur recovery
apparatus 100 nelts solid sul fur deposited onto an

inner wall of the sulfur purifier 10 and recovers such

mol t en 4l Rdr2 as endyenst gasl snefvualwdich is able to

be reused. The regenerated sul fur 25recovery apparatus

100 cofri ses a stdaaidsugplsyimgaassiprevedtonvhpparatus

sul fur reservoir 20, a regenerated sul fur recovery

tank 3®1 an exhainertas sletopply caeizors appar at us 40

and an outside gas ingress prevention apparatus 50.

[ 0023] 59The steaimsuppays mapmplydisappbles steamat a
tenperature of about 150 Cinto the sulfur purifier 10
througls;m st eam suppl ;mdtigre 17 when a steam supply

line valve 16 is opened, so that the solid sulfur

deposi tsefd onto thgerhreas veakppoy lihe sul fur purifier

10 is nelted. 10[ 0024] The nolten sul fur

reservaigo 22 oecevs seaatie dt suelurt he cowdnyr amed & et u s

the sulfur purifier 10 by the steam supply neans 18,

and it is made of a netal such as a stainless steel.

The sul fur purifier 10 and the nolten sul fur reservoir

1D 2T ArleE Do ESCGR | PMTIQuNhOF mMoHtEe nNSWENUF 1 ® Nowi ng

line 23, and the comunication state and the
n@oocia@runi cati on state between the purifier 10 and

the reservoir 20 can be switched from each other by

means @figcl osi ngcbe noptimiaifly ofshbevd | @ fitpWwi neheadtveof one
23. The nolten sul fur reservoir 20 20 conprises a
nmelm e diuh ot oederevaiulfheate agveesna p2igradn sexiHaisaccording
gas detoxification apparatus 40, and an outsi de gas

i hgr ¢bs presaTi onvegeions0. TTe mMogereratetiuswWforececovery
in the nolten sulfur reservoir 20 contains nmuch water
darvadafusms heo sitéamearhiich aasubenm reqmpieed planhel. The
25st eam supply neans 18. Wen the nolten sul fur

r esdfuvoi rreckdvelyi spleat ed by notbuceser gsiseheait isiglfur from
means 21, the water contained in the nolten sulfur.

bé&yahesg eneasw ! fitliech dsd diredrav ges tduobiglgaheoashassifur by
gas line 41 together with the an exhaust gas such as

HE2® rpasriiagdits tib) lkquéd sulfiure

[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 production apparatus
burns sulfur sulfide (H2S) gas as a raw material so as to
form sulfur dioxide (S0O;), and reacts sulfur dioxide and

hydrogen sulfide so as to form gaseous sulfur.
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5detoxification treatnent by the exhaust gas

detoxi fication apparatus 40. [0025} The out si de

gas i ngress prevention neans 50 conprises an inert gas
supply nmeans 51, an inert gas 10 supply line valve

52, a flow meter 53 and an inett 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

nol ten sul fur reservoir 20 through the inert gas

sUPPIA1 ) i ne 54 when the inert gas supply line valve 52

is opened. The 15 inert gas supply neans 51 supplies

t he i ndrite gaw!fauch urhtiert h@ amer tthgas Wiipplicepyeaty tank are
the nmolten sulfur reservoir 20 flows to the outside of

t s el tenreabiver rtbsergaseontg osighfumhdnexhgusstajes of tiquid
line 41. [0026] 20In this way, when a recovery line

v it viee 1B 18 Wik i hi swipi o doec @ ds ot itthed sidifuw peodpetisth sap paratus.
that the regenerated sulfur is being recovered into

t Adh e egandoat quueididur 10ecoveroontied| 80, tai rkesep hits inside
outside gas is prevented fromflowng into the nolten
stefmperasereoat 20i¢ mpeaphtuhe whhiabstsgaslitilee Migher than
25due to the streamof the inert gas fromthe inside

t bheheolidli foes Hiode tein p beabot eenf sullffur (fegeexaimpbd, 130 °C
flowi ng through the exhaust gas |ine 41. The fl ow

ntoert B3 ¢t r olThangasmou sofs ulfier i semplged whichths sulfur
supplied by the inert gas supply nmeans 51. 5[0027]

The! ri 5ganéPat letdo v gihf ar suétov @as tamp Y lieveotdrwheamnd a sulfur
stores, as regenerated sulfur, the sulfur of which

wattesy $idp pbgeh neenvabde b 2hdat iomenad sl comvainted to liquid
stored in the nolten sulfur reservoir 20 by the nolten
sdrogdeteserAbithisistaget i Hye ndgndd2dropietsocostact with an
sul fur reservoir 20 and the regenerated sul fur

r eédeverhe nhnit 3bease l€onnedriddevi t0a sedgdrrt amguurities (such
sul fur recovery line 32, and their comunication state

afé rdntgdmeuniadamoniat angl can N kvweoohathedonnedble liquid
ot her by neans of closing or opening of 15 a recovery

| ARePigltse R remavadt eyt Haeame &fhdiw gasanptéon, and
valve 42 is in the open state and the nolten sul fur

r Bgiatiloisiu I9ar i fo repafuph Eaved \hen qansd eosatient iy sligigharged
t he exhaust .gas |ine 41 when the recovery |line valve
3whideopagsdngntint aegtege otttk & WikT Wischaraqilhge 15 when
through the 20 regenerated sul fur recovery |ine 32
aRddbePRgroscdine eval et hd iequmengied IMe diavistsadfyr thus
tank 30.

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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[ 0028] The nolten sul fur recovery apparatus

100 further conprises a control neans (not shown)

whi ch nmay be for 25exanple a CPU (Central Processing

Unity or the like. The 15 coqtrol means controls the

swi tching operations of the valves such as the sul fur

gas supply line valve 121 the exhaust gas |line valve

14, the steam supply line valve 16, the flowing line

val ve 22, the . ecoyery lin alve 31, the, exhau a
Ao B LT aT¥Rervokt 240 Tk abhirSH oSl PFocovery
operati,gns of the various neans.such. as the steam

SRy 3tband saMavel (EE JRIERIALENAT AaRaTHTE% A0 and ar
inert .gas supply nmeans 51 and the like. [00Q29] 10Fi g.

Ol iR 925! I i8R0 P AT EON QHR P PAALH SSROVS o ops

o£?h§? recovery process of regenerated sulfur while

u

3lhe sul fur recovery apparatus 100. The recovery
of the_re generated sulfur is started upon the state
in whi d01& h&1§AIBoLBUBRIY urMEE DedP coMRMEES i niaam at a
sul fur 15 urifier 10 into the liquid sulfur, and  _,
SE%H’FP?&%Wfp%qufuram%@tbgép regov‘é\g(é’d thet galdur faurifier 10
recovery tank, so that ihene is no liquid sulfur |eft

i ANEREIOUIE F9RM 118PPLY. PR thi swdheR ea sheagns P!y line
nmeans opens the inert gas supply valve 52, and .
SHBIVPod & he PRENCHasS? AL fEemsIAlS Sulfuly deposited onto

reservoir 20 20 while controlling the inert gas supply
meBRsinier & &l eAnd RIS YITur RUEGHRF 010 isame!dBlns the
eﬁgggsé gas line valve 42 so that the nolten sul fur
r #dir 20 and its outside are conmunicated with

each other via the exhaust gas lLine 41. The contrag
means GO Mop LG Mes M To88r 64t 0 J GrRYe 3 208 shages the

t he,j t whi [ lied.int 16 th | t

SR et e T iLRBLP GG & Y Sheste gas supply
% el SRS B 0B B L RRT s R S o) Rraintoss
th tates. 5[0Q30 First, ip th )
4P 6l o° S SO PR AR PRI 0 v Lh6 o ST s ervorr
spAthat the sul fur rifier 10 and the | ten sul fur .
rggera\ﬂ?l P%ﬂgpéego%mu el WP HEEacH Pﬁe?lqw%ggH“e 23,

tgﬁdm%lr\teencg%lfnanlféé)Worﬁg “antee Zgthht%né inr(])n-c:ommunication
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 sulfur stored
in the molten sulfur 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 the step s2, the control neans opens the steam

supply line valve 16 and al so 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 the soli d3sul fur deposited on the
inner wall of the sulfur purifier 10 is 15 nelted to

be the liquid sulfur, and such liquid sulfur flows

t hrough th ten, sul fur flaw Line 23 and it, i
2BoierasiRg totbs e Sy i P87 WiF: {iEFRS Yol ne water
20. [0031], . Then, in the step s3, the . .
c%ﬁf‘&@l‘”ﬁ@arié‘ oté‘teerm%lé?nzo%\)ﬁgm rb?%%"bé)icﬁa?ﬁén(owhwh s
entry) of the nolten sulfur into,the | t en, sul fur .
r@‘s‘é‘?%élfg esp th{e Liﬂa’énﬁa%rrﬁl’@%k'i?t F%?SBE'%S%%{I oggther with
determ nation, for exanple, a liquid level,in the
stﬂ?u?“p@ﬁ‘ihfa'éﬂlg)aﬁsss%ﬁ‘sﬁsed*bg Gesns2BF $YRisftpd to the
| evel gauge or the |ike, and the conpletjon of O{he - .
ddedpxitjeationshesatmiand by the Bxdiaust 9a8 Gefndfication
| evel nmeasurenment. 17 When it has been determ ned
taaPansdus déharge of the nolten sulfur into the

nol ten sul fur reservoir 20 has been conpl eted, the

st@®284 will be carried out. In the step s4, the

control  neans closes the flow ng i ne val ve .22, so

that 5THE suPHEPIGRri Gas 1NPEERDt PERYHIHNed WgFns S0
the nolten sul fur reservoir 20. 0032%3511 Then, .in

{ BEMPES &S, ahel RBH: r 9R SHeRHMBPLBNITBRL S ha Treh vANETt gas
heati ng means21, so that the nolten sulsf ur 10 .

reyenlyi ding walved $3. adt dhpur aGtero® 338nd tan1dpert gas
C. By such heati ngi_, the water contained in the nolten, .
saHpPR!Ystidreed 4 n tHe ipIafdnd3s sUP RI¥sBIg8NS >d supplies an

beconmes steam_ which is exhausted to the, outside of.
t He2 fo Bech SUAR @S H4EP 96Tt ?k{’rﬂ’)m@?\g?ﬂeﬁ%%éﬂs?hﬁagke to the

b <SR e bl P RS ot SEP B tine
B b e bl iR oA B9, JDBEN S 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
molten 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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20 sul fur has becone | ess than a predeterm ned anount.
Such determ nation nay be carried out by, for exanple,
nmeasuri ng an anmount of water in the nolten sulfur
contained in the nolten sul furyg4eservoir 20 by neans
of a water content neasuring device, followed by
estimation as 25to the achi evenent to the

predet ermi ned anount on the 18

bazitsefieheyreasy em@ItsnAlsharnat reekyviohe det gigiialg amrough
may be carried out by estimating whether or not a

PYREEEBINE0SE Hlae A mEssedT Rkt gloet ahleter 5% controls an
heati ng by neans of the reservoir heating neans 21.

VWaghoRinitt ofash Bere petgy & wedchhaé s0ppAT@dnbyothvaigert gas
contained in the nolten sulfur is not larger than the

PLeqi 8 moansaggunt, the step s7 will be carried out.
When it° has been determ ned that the anobunt of water

cpopai7ed in the nolten sulfur is larger than the
predeterm ned anmount, 10return to the step s5 will be

carri e¢r9éltreg¥189%4]ated suliforthecevepysfankhecesicolers and
nmeans opens the recovery valve 31, so that the nolten

sultbye s €58" MOG & n2l aed afueganes atigdusubf which water has
recovery tank 30 are communi cated with 15 each ot her

t pyewigh rblo Vadensy ahedtsgl Wher afeNesd lsieuB2stdyed in the
t hus opening, the regenerated sul fur of which water

ampyNte Magylraen fesloeedin s20eeyettes andltelror edifiur tservoir

regenerated sul fur recovery tank 30. At this stage,

tihe aNQld MeandiZh. i sTIsgPRidRe i GdHarmpésenveit f20 and the
reservoir 20 20 is flowing to the outside of the

Mpbigin ephteld seAenY O & cbNieayghtdrile gphasisd gamnddted via a
41, so that the air as an outside gas is prevented

fregdheratgdi nt e uther nol t@dovelyur naservoBd2,20 and  their
t hrough the exhaust gas line 41. [0035] 25Then, in the
sicPmPSuni baticAt §PAteeans desarsbmemuliication state can be
switched from each other by means of closing 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 molten sulfur recovery apparatus 100 further

comprises a control means (not shown) which may be fbr

example a CPU (Central Processing Unit) or the like. The
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whet her or not the discharge (or entry) of the
regenerated sulfur into the regenerated sul fur
recovery tank 30 has been conpl eted. For the purpose
of such determ nation, for example the liquid |evel of
the nolten sulfur reservoir 20 is 5 nmeasured by a
l'iquid | evel gauge, and the estimation is carried out
on the basis of the neasurenents. Wen it is

d‘éto‘?{t%'ﬂeqabréﬁﬁt*&%rﬂir%‘?gartﬁ% (ewieBhiXy ObpkPStions of the
ed su ar

r egener at ur 1nto the regenerated sul

h b I ' bl |
Y A7, SR eGP oty Wto oRivel 12, the

be “carri ed I

¢ AR ualTERE IR VE LEr JER U5 L HpP i g valve 16,
d | f k .

SRR el AR N ne g o1 o

15 . .

BB R PR S RETIRE, L0 convror

S5 PSR Meals fiphyptne stoam

& E&&S?@%‘%&éﬁﬂ%?Z“%E%ée&%%@?&?é%‘fgiﬁf’Ertgar%%o%‘é’rythe inert

SSt o AL u 8RBTl A i KM TKT: (5% nto the ol ten

S é%;ﬂr ]reservoi r 20. By such supply of the inert gas,

tﬁ 9r as the gas outside the nolten sul fur reservoir

eserva V-filét %%4%&%%8”&3%Hﬁ?@ﬁ{éﬁ%”‘é%EEF Whigh shows
O31eY 1 RS CATDDGTRLEE Ul It qLRgaNEl SOLP whii
tlﬂfsiﬂ%”‘fﬁ%?%@lfh'? igﬁow&e%fb‘éﬁﬂfuéeﬁﬂ Ol rfd t&covery of -
prevent e rom cont ar ni ng “hydrogen sul fi de gas, steam

ame?str%egﬁﬁerépgg%ulfur is@%*rt@?f?ﬁd‘ﬁn{ﬁe“@fﬁge in which

carrie In order to estimate e s as tot

C?ﬁﬁosh?%e‘gu%gg?ﬂpf'utrenhﬁ'él fH%err?s%rd’r‘P%En FOMR' I &9 sulfur

a stainless s when the inert gas 10supply neans 51

?ggﬁjrit%ﬁrt‘%_ithBg@?aﬁthosmﬁumﬂéﬁ sHkhUliquid sulfur has
been recovered in the sulfur recovery tank, so that there is
no liquid 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.
Simultaneously, 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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(Experinent 1) Five netal pieces ML to Mb in the form
of U-bend 15 shape to which a stress was | oaded
according to JI'S 130576 (nethods 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 m) was charged. Then, N2 gas and H2S
gas were bubbled into the water at a normal 20

EFRSHBIBE, ST R 6 B IR RN R Bxnaust

U RS LG oTPLE! B EFES. 25hd NAHUY © MPLET pFBYRged in the

ne "week as it was.

areofhida B I, 1208 GoTap BRI Y ABR0a AN Tieetosed

changes were estimated. 21 [0040] (Experinment 2)
g% F¥ent 1 was repeat ed except that N9 gas was
rﬁ égé d wwth air, and the corrosion rates and the
S(S ance changes were estimated as to the netal

P eCeop e L0 MO sk OOEH o S5 TR OB FAE) i REC e the
el BRI BRI S T U, SHEHE 0 and the
aHorte%ngmﬁFrmPeservoir 20 are communicated with each
other through the molten sulfur flowing line 23. Then, in
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
melited to be the liquid suilfur, and such liquid sulfur flows
through the molten sulfur flowing line 23 and it is recovered
and stored in the molten suifur 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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fhe corrosion rates (myear) were cal cul ated by

15di viding the nass reduction by the experinent term
[ 0042] <appear anceobservati onandm cro-structure
observati on> The net al pieces1yﬂ to Mb were estinmated
by 20 observing their appearance corrosion states
with using a magnifying glass (magnifying power: 10
times) while observing their outside mcro-structure

PR AR B ORI IR MREPP B e o insharae g the
PR’ Gufif B it Sochis o A SPEAIN F8<8y ARt has been
eSt'”a;en ﬁ'i[wetﬁ%";s' {88 SerodQiBl wal opfLrings step s4,
aﬂg%reaatraﬁfmé%?c %e%{t&teeo*ma?vr'ﬁﬁiﬁ'w%‘gve 22, so that

rros he corrosion inten c
& TR B 10 SR L A b RLERR Wi BB omotten
ifo forma corréﬁl on plt and that the crevice
C%\J i BRSFEYRL T that the corrosion occurs in the gap
bet\/\ﬁsg the U-bend netal piece and a bolt and/or 10nut
[

i x the netal piece. [0044] In Table 1
bel ow, e materjals of th al ieces ML to Mb
in thel E)? ri'ﬁeﬁb? aﬁ'tc?psh%in %‘g?ﬁ n M 83 e con?rodls the
estimati on resuj.ts of the erlmsnt I n,the

SERPTHeH TedYNherRor Tt ot 1Bad WHhe imalteay sulfur
n the ure

HRDP KB g o B Dl hed. LODASRI e & A ofCLhg 150 °C.

ég:lrsll.ﬁgﬁcﬁéa\l}/ﬁ% E'Yﬁee %tg}e o %&nh e'”dltg% Ofnorgtemesulfur
whi ¢ch

delfia, h&ﬁgocftéﬁbé@ﬁﬁb vf.ﬁ SOV RIS 2 adPmes onteam,

BRiE o AT, ee%?}e??%.tshé ol iF omelten suitur

S%é@?\% rp hrg%dwtﬁlepéﬁﬁ%shé\@gaa&dlwﬁe 41 together with an

exhaust gas which comprises hydrogen sulfide (H2S) and
the like.
[0033]

Then, in the step s6, the control means determine
whether or not an amount of water contained in the moltien
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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[0045] 251t is understood fromthe above experi nental
results 23 that the netal surface is corroded under
the environnent containing H2S, water and air.

Further, it is also understooqghat the netal surface
corrosion is suppressed under the environnment which
contains H2S, water and N2 5 without air, so that the
prevention of the entry of the air into the nolten

sphisys reggrvoifel caffedQurkdeenebecti on ApRGR Livede,  the
material which forns the nolten sul fur reservoir.

Egn%?%g‘r]*?‘%ﬁol‘? apt B RiAcPe FRLE By MO Wifether or
not a predetermined time has passed after start of the
heating by means of the reservoir heating means 21. When
it has been determined that the amount of water contained
in the molten sulfur is not larger than the predetermined
amount, the step s7 will be carried out. When it has been
determined that the amount of water contained in the
molten suHuf is larger than the predetermined amount,
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 moiten 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 prevented from flowing 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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pitting corrosion crevice corrosion Experinment 1 N2
bubbling ML SUS304 0.00 o 0 o M2 SUS304L 0.00 0 O
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whether or not the discharge (or entry) of the regenerated
sulfur into the regenerated sulfur recovery tank 30 has
been complieted. For the purpose of such determination, for
example the liquid level of the molten sulfur reservoir 20 is
measured by a liquid level gauge, and the estimation is
carried out on the basis of the measurements. When it is
determined that the discharge (or entry) of the regenerated
sulfur into the regenerated sulfur recovery tank 30 has
been completed, 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 outside
the molten sulfur reservoir 20 is prevented from flowing into

the molten sulfur reservoir 20 by means of the stream of
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o M SUS316L 0.00 0 0 O M4 8115347 0.00 o o O M
8US329J4L
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the inert gas which flows from the molien sulfur reservoir
20 to its outside through the exhaust gas line 41, so that
the atmosphere in the molten sulfur reservoir 20 is
prevented from containing hydrogen sulfide gas, steam and
the air.
[0038]

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 siress 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, N, gas
and H;S gas were bubbled into the water at a normal
temperature (25 °C) so that the pure water contained a
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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x 0

0O O o Experinent 2 air bubbling ML 8U8304 0.10 x
M2 SUS304L 0.02 o X
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[0040]

(Experiment 2)

Experiment 1 was repeated except that N> gas was
replaced with air, and the corrosion rates and the
appearance changes were estimated as to the metal pieces
M1 to M5.

[0041]
(Estimation ltems)
- <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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X M SUS316L 0.00 0 o o M4 SUS347 0.00 0 x X Mb
SUS329J4L
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of the estimation were shown in Table 1 below. In Table 1,
"X" means that the specified corrosion was observed, and
"O" means that no specified corrosion was observed.

[0043]

It is noted that the pitting corrosion means that the
corrosion intensively occurs at a local point on the surface
of the metal piece so as to form a corrosibn pit, and that
the crevice corrosion means that the corrosion occurs in
the gap between the U-bend metal piece and a bolt and/or
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 to
which N2 gas and H;S 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 H>S 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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py"

0.00 o 0 0O [0047] Next, the above nentioned

netal pieces M, M3 and NI5 were placed in a gas phase

of a nolten sulfur reservoir of the sulfur recovery

pl ant, and Experinments as desc%ébed 15bel ow were

carried out. It should be notet that the netal 24

pi eces MB and Mb showed no corrosion in the above
Experinents 1 and 2. [0048] (Experi nment 3) 5The sulfur
recover p an whi ncl uded t he regenerated sul
abaferyebaiatal SUifehal: oﬁgwa?aad STRRG HEg: By ionment

the nolten sulfur reservair er voi

20 b
NG T B HAS » W ELE e NSl pif od t?‘t‘ﬁ@%lté’h also

sul f eser,v 20 by us the inert gas .sup

Aok {5oa Phbs %@%ym%{aq?ﬁélrgapﬁurcq&@mﬂy B sHPPressed
was eragted in a cycle mhlch i ncl uded th

st g @?:%v@ﬂ)”f@r“”i?nda))"é LGy ?Hé’t?éﬁéngﬁed"’@ﬂi?fu?”d N2

recovery faor 3 days, .and four such cycles (total
déﬁ/@}\g%éré“fep%% ﬁ'aaw thet REeYAREP M QovBrey ed‘%[r)(t °lf the air

Tha t he nmol t en ulfur reservoir 20 was he ted
19 ThescMalTR inesd | iESRTEAIT e ads qigs Wine - Selection
t ot

al .
range .of the material which forms the molten sulfur

reservoir.
[0046]
Table 1
corrosion corrosion state
metal piece material rate SCC pitting crevice
{mm/year) comrosion | corrosion
M1 SUS304 0.00 0 0 o)
Experiment 1 | M2 SUS304L 0.00 0] o) o)
N2 bubbling M3 SUS316L 0.00 O 0 0
M4 SUS347 0.00 O 0] o
M5 | SUS329J44L 0.00 O 0] 0
M1 SUS304 0.10 X X 0
Experiment 2 | M2 SUS304L 0.02 O X X
air bubbling | M3 SUS316L 0.00 18] 0 0
M4 SUS347 0.00 (o) X X
M5 | SUS329J4L 0.00 O 0 O
[0047]

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

below were carried out. "It should be noted that the metal
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[ 0049] After the operation of the sulfur

recovery plant 1 was finished, the netal pieces M, M

and Mb positioned in the 20 nolten sulfur reservoir

20 were taken out, and they estimated as to the
corrosion extents and the corrosion states of those

nmetal piece surfaces. It is noted that the corrosion

extent (g/n2-hr) was obtained by nmeasuring mass

! pBe O B! LA oHPEl A8 dorr dATRSE Tl dhe above

T s
experi nment) of ‘each neta iece and cal cul atin

‘M@iﬁérﬁﬁeﬂﬁkng éHﬁ gass reduction. As to the
t he

corrosion state, appear ance corrosi on observation
afgoqf% m cro-structure state observation were carried
out. [0050] 5(Experinment 4) The sul fur recovery

pl ant ‘ygy i ded the prior art regenerated
sulfur%rgé( ovémeggg‘%\rat us 200 was operated. During

recorvalie noatl i L8R ety B, 0 eHjelly included the
WEe 2, SATEE o R VAL ATRAERLIE IR LB operatea.
TR R Fe PO S Ra Y S 20 by the
2083 i R, g T O e | HEel AT PR o the
SN eI s o B gl 20T B R AG ARECIRER “Bas supply

| d Lth
(1983 1 S99k, HokB.d SR PSR IBty prant 1 was

LRSS SRS RLBRTR HhR s
Obetii i) oy reroNel MAR! ART AR AbPLRDETS LIREE recovery

S%?“'S f&éggYO%dZZF’?WFf%uta#egxe%s 3081415 '56 days) were

surftaces ré estimated as to the corrosion’extents
and tJ?t@d%CWims'é@% s$ @l qfec%&‘@eﬂ?"%ﬁa'ﬁ‘?t §. PIeR&t is, the
surfaces as in Experi nent 3.
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 obtained by measuring mass

reduction (= (mass before experiment) — (mass after

experiment) ) of each metal piece and calculating while
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[ 0052] In Table 2 below, the materials of the
netal pieces M1 M3 and Mo used in the Experinents are
shown in addition 5 to the estimation results of the
Experinments. It is understood ghat the netal pieces
M, M8 and Mb positioned in the prior art nolten
sulfur reservoir 220 of the regenerated sul fur
recovery apparatus 200 corroded nore heavily in extent

erﬂavrst *}etqr?crr%tr@' PAsces Mie, é%ggo@?e}nw@tate, the

posr ?one inthe en sul fur reservoir

{?%?@%F‘éﬁ@e Y4 tio 4i8GPVEDY ARRATBHUAAEOth b O Bro-structure

erstoo ovenentl oned experi nmenta

[ €RUbL S0 B o634 Rl olriat s %r@dte&tregenerated 15

recovery apparatus 0 and during heating the
ggbbgrb sul fur reservoir 20 by the reservoir heating
ans 1 t he supply of N2 gas into the nolten sul fur

reserv Fﬁé) ?,;( of the inert gas supply neans 51
preven orrratr on of the atnosphere in the nolten

211G EIBS IR B I o oo

air the ne pi eces ,

g@géﬁ%npﬁgﬁgéﬁﬁgﬁg rgésc{ﬁ?%ﬂ dppLfatudebdlo N &€ perated.
During heating the molten sulfur reservoir 220 by the
reservoir heating means 221, the molten sulfur reservoir
220 and its outside was communicated with the exhaust gas
line 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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recovery apparatus 100 Experi nent 4 regenerated sul fur
recovery apparatus 200 naterial corrosion extent
(9/nm2. hr) corrosion state corrosion extent (9/n2. hr)
corrosion state ML SUS304 O. O% alittle corrosion with
no problem 0.026 SCC

Experiment 3.
[0052]

In Table 2 below, the materials of the metal pieces M1,
M3 and M5 used in the Experiments are shown in addition
to the estimation results of the Experiments. It is
understood that the metal pieces M1, M3 and M5 positioned
in the prior art molten sulfur 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 N2 gas into the molten suifur 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.



occurring,

0.001 alittle corrosion with no problem 0.006
corrosi on over whole surface Mb SUS329J4L 0. 000 no
corrosion 0.002 netallic l|uster disappeared over whole

surface

[0051]

Table 2

28 WHAT |'S CLAI MED | &7

pitting corrosion occurring M3 SUS316L

metal piece

Experiment 3
regenerated sulifur
recovery apparatus

Experiment 4
regenerated sulfur
recovery apparatus 200

100
material corrosion | corrosion |carrosion |corrosion
extent state extent state
(g/m?-hr) (g/m?-hr)

M1 SuUsS304 0.002 a little 0.026 SCC
corrosion occurring,
with no pitting
problem corrosion

occurring

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

M5 | SUS329J4L 0.000 no 0.002 metallic

: corrosion luster
disappeared
over whaole
surface




10

15

20

25

1. A regenerated sulfur recovery apparatus positioned

in a sulfur recovery plant which apparatus conprises a
sul fur purifier which cools gaseous sul fur so as to
condensate it to formliquid sulfur while renmoving 5

I mpurities contained therein, characterized in that it
conpri ses a steam suppl yi ng neans whi ch supplies steam
into the sulfur purifier, s®8that solid sulfur

deposited onto an inner wall of the sulfur purifier is
nelted, a nolten sulfur reservoir which recovers and
WitTel® €LBMERIIBUr nelted 10 by the steam supplying
nmeans, a reservoir heating neans which heats the,

mol t éh sulfs tRganesated oyuifur recove%@Péﬁf?é‘é%tpoa'&Q”?ﬁ?rﬂ% a sulfur
whi ch directs an exhaust gas fornmed in. the | ten.
regeYery Plagk Which ?Boqrﬁg‘so%rpg]pﬂ'éew CWQfé‘ésp‘i"qufoWE‘E;@ cools
when t he |ten sul fur, reseryoir. is heated.b he .
GRREEHS LIRSt 790 rRORHENSEIRd! TR AT ABFE S nlif yemoving
neans which. s lies an in s to the nolten sul fur
iretdigs prriaigdtReres Pclidedife, | ° ae supply means

suppl, I t gas such that the inert gas
suppltbgétlaﬂﬁgh e nolten sulfur reservoir flows to its

out si der L QH&IKI%%? %Séﬂﬁa%khgﬁﬁ lied g&éﬁﬂ? thtb fife %fiflgreﬁhriﬁer,

sul fur “stored he nol ten sulfur reservolr

%fﬁ%’i‘ goiesuifur ‘agbéﬁﬁd@ﬁtb% inHeA WAl 6BHEISURUF purifier is mélted,

e regenerate ur recovery apparatus according to
cl ai iy foMeArRIfr reservoir whichn@capiraratidustofds’ $er sulfur melted

conprises a central processing unit that controls 25
PP HeXdteAMSUPblyirR) feaBenNs.

a reservoir heating means which heats the molten sulfur reservoir,

an exhaust gas line which directs an exhaust gas formed in the molten
sulfur reservoir to its outside 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.

2. The regenerated sulfur recovery apparatus according to claim 1
wherein
the apparatus further comprises a central processing unit that controls

operations of said means.



