Devi ce and process for the condensation, separation and storage of |iquid
sul phur in a C aus plant [0001] The invention relates to a device for the
condensati on, separation and storage of sul phur in a Caus plant, the C aus
pl ant consisting of a Caus furnace, a waste heat boiler 5and a C aus
reactor, and these plant sections being supported on a base or a conparable
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wher eas carbon and hydrogen react to form carbon dioxide and water. The
conbustion gas is fed to a waste heat boiler in which the sulghur condenses
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an oxygen-containing gas. This gives elemental sulphur, whereas carbon and hydrogen react
to form carbon dioxide and water. The combustion gas is fed to a waste heat boiler in which
the sulphur condenses to a liquid. The liquid sulphur can then be passed to a further process
step or disposal. The condensed and desulphurised gas from the waste heat boiler is fed to a
25  Claus reactor where the residual sulphur compounds are passed to a combustion stage, sul-
phur dioxide being obtained which, by reacting with residual hydrogen sulphide in the pres-
ence of a catalyst, is converted to elemental sulphur. The reaction step for the conversion of
sulphur dioxide with hydrogen sulphide can be provided several times to achieve the maxi-

mum degree of desulphurisation.

30 [0004] A typical embodiment of the Claus process is disclosed in EP 1527013 B1. This
teaching lays claim to a process for the separation of hydrogen sulphide from coke oven gas,
in which the hydrogen sulphide is removed from the coke oven gas by gas scrubbing using

an absorption liquid, the laden absorption liquid is regenerated and the laden absorption lig-



2 uid and the hydrogen sul phide obtained in concentrated formare fed to
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ing unit, passed by the gas stream, being arranged in the housing between the tubesheet on
30 the gas outlet side of the tube bundle and the gas outlet nozzle as well as outlets on the
housing bottom on the inflow and outflow side of the separating unit for the sulphur sepa-
rated upstream or in and downstream of the separating unit according to the invention. In an
embodiment the device includes lines which convey the liquid sulphur from a separating unit

to a sulphur collecting tank where they dip-in in a siphon-like manner.



sul phur from a sul phur-containing gas, in which fine sul phur droplets
contained in the gas should al so condepse, and a supply option for liquid
sul phur al ready condensed froma waste heat boiler should be given. The
devi ce should also allow the storage of the sul phur. [0009] The invention
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[0010] Via the outlet means arranged downstream of the siphon, the Iiquid
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concentrated formis fed to the Caus plant consisting of C aus furnace,
wast e heat boiler and O aus reactor, and a Claus furnace in which the
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catal yst, a condensati on chanber related to the C aus reactor, and
which is characterised in that 4
[0010] Via the outlet means arranged downstream of the siphon, the liquid sulphur flows

15 from the immersion chamber to the vessel from where it can be transported onwards.

[0011] Claim is particularly laid to a device for the condensation, separation and storage

of liquid sulphur, comprising

e a gas scrubbing unit by means of which the hydrogen sulphide is removed

from the coke oven gas by gas scrubbing using an absorption liquid, the laden

20 absorption liquid is regenerated and the hydrogen sulphide obtained in con-
centrated form is fed to the Claus plant consisting of Claus furnace, waste

heat boiler and Claus reactor, and

e a Claus furnace in which the sulphur compounds are burnt with atmospheric

oxygen to give elemental sulphur,

25 e a waste heat boiler in which the process gas leaving the Claus furnace is
cooled to a temperature required for the condensation of the sulphur, is re-

heated after separation of the sulphur and fed to a Claus reactor,

¢ a Claus reactor in which part of the residual hydrogen sulphide is burnt, and
the forming sulphur dioxide is converted to sulphur by reacting with residual

30 hydrogen sulphide in the presence of a catalyst,
¢ a condensation chamber related to the Claus reactor,

and which is characterised in that



the Caus plant and, if required, also the gas scrubbing unit are supported
on a base or a suitable device, and a ,iphon-type inmmersion chanber is
arranged bel ow such device in a heatable, ground-|evel vessel, and the
Claus plant and, if required, also the gas scrubbing unit are located at a
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way the sul phur nust also be liquid even in the i mmersion chanber such that
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sul phug i K cprevent the sul phur fromsolidifying in the i mrersion
charrbero Fog gf’rgg ecting or storage tanks can be allocated to the Caus

plant or the vessel housi ng the i nmersion chanber, these tanks being
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in order to be adequately corrosion-resistant to the temperatures of the liquid sulphur. The
vessel can be heated to ensure that the sulphur contained therein is constantly kept liquid.

The immersion chamber as well can be heated or thermally insulated.

20  [0014] In order to operate the immersion chamber in an optimum way the sulphur must
also be liquid even in the immersion chamber such that the siphon can work properly. During
operation this can be accomplished by supplying an adequate amount of sulphur conden-
sate. For this purpose, the immersion chamber can also be provided with heat-insulated wall
materials. If an adequate supply of liquid sulphur is not always ensured, the immersion

25  chamber can also be equipped with a device for heating the sulphur in order to prevent the

sulphur from solidifying in the immersion chamber.

[0015] Collecting or storage tanks can be allocated to the Claus plant or the vessel
housing the immersion chamber, these tanks being piped to the vessel or the immersion
chamber. In a preferred embodiment, the storage or collecting tank(s) as well is/are made of

30 steel. The type of arrangement also allows for the saving of a considerable space volume.

[0016] Immersion cylinders which prevent an undesired escape of desulphurised gas in

Claus plants according to prior art are no longer required. The installation of safety immer-



5 sion cylinders, for exanple, for process gas on the burner, is always
feasi bl e according to the invention. [0017]1n an enbodi ment of the device
‘the Claus plant is equipped with several C aus reactors. This corresponds
to enbodi nents commonly used in prior art However, in a further 5
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e the hydrogen sulphide is removed from the coke oven gas by gas scrubbing
using an absorption liquid, the laden absorption liquid is regenerated and the

hydrogen sulphide obtained in concentrated form is fed to the Claus plant, and

¢ the hydrogen sulphide is converted to sulphur in a Claus furnace by reacting
20 with an oxygen-containing gas, and the combustion gas is fed to a waste heat

boiler in which the liquid sulphur condenses, and

¢ the cooled process gas is fed to a Claus reactor in which part of the residual
hydrogen sulphide is burnt to form sulphur dioxide, and the sulphur dioxide is

converted to sulphur by reacting with hydrogen sulphide in the Claus reactor,
25 and which is characterised in that

e the sulphur is fed in a siphon manner from the waste heat boiler and the Claus
reactor to an immersion chamber housed in a vessel located at a lower level,
the said vessel being located at ground level below the level of the entire

Claus plant, and

30 e the immersion chamber is housed in a vessel taking up the liquid sulphur from

the immersion chamber,



6 with the flow ng sul phur overcomng a difference in altitude of at |east
4.00 nmetres by gravity. [0020]In this context hydrogen sul phide refers to a
gas or a fraction which contains hy- grogen sul phide as the main

constituent. This fraction may also contain organic sul phur 5 conpounds. In
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If there is an adetreabegfdviyw of sul phur, the latter remains liquid of its
own accord. It is preferably also possible to keep the sul phur at a
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chanber reacting wth supp rogen sul phide fromthe gas scrubbing
procesmgtmobbtai‘erm langrsIaNYHIRG | sed conmbustion gas (12) or off-gas. This
stage as well yields elenental sulphur (13) in liquid form Al plant
sections (22 to_11) are supported on a base (14) which is, for exanB
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via pipes to an imersion cha equi pped with a partition (17).

As a r&¥e gas (hi SOty raeans <f pI9GH. Scmbm. RIOGRSP, (4) /B 1Ry Wi PSSP bric

conglengesyenltbQivediBndhtal SulRR! whicfdahd cbbboﬁ%ﬂld‘éllﬂ@ Cla@Wﬂﬂﬁa@é\(ﬁ) bgné&est i ng
and fed to a vessel (19) via a discharge nozzle (1 t)e heat%oﬁ’\er (E) IS stored in
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tail gas (7) and liquid sulphur (8) are obtained by condensation, the tail gas (7) still containing
sulphurous gases. These are completely burnt in the combustion stage (9) of a Claus reac-
tor. One obtains sulphur dioxide (10). This is converted to form elemental sulphur in the cata-
25  lyst stage (11) of a Claus reactor with condensation chamber by reacting with supplied hy-
drogen sulphide from the gas scrubbing process. One obtains a desulphurised combustion
gas (12) or off-gas. This stage as well yields elemental sulphur (13) in liquid form. All plant
sections (2 to 11) are supported on a base (14) which is, for example, a grid tray supported
on stilts (15) at a higher level. The liquid sulphur from the waste heat boiler (8) and from the
30  catalyst stage (11) is fed via pipes to an immersion chamber (16) equipped with a partition
wall (17). As a result, this acts as a siphon. In this way, the total sulphur condenses. The sul-
phur is kept liquid by continued flowing and by heating and fed to a vessel (19) via a dis-

charge nozzle (18). There it is stored in liquid or solid form depending on the demand.



[ 0023] Li st of reference nunbers and designati ons 1Coke oven gas 2Gas
scrubber 3Sul phur-contai ni ng concentrate 4C aus furnace 5El enental gaseous
sul phur 6Waste heat boil er 7Sul phur-containing taitl gas 8Liquid el enental
sul phur fromthe waste heat boiler 9Conbusti on stage of the C aus reactor
10Sul phur di oxi de 11Catal yst stage of the Cl aus reactor with condensation

CTa oA AU ERTH RS, O ABaibiq o el et el sul phur from the
Coke oven gas

Gas scrubber

Sulphur-containing concentrate

Claus furnace

Elemental gaseous sulphur

Waste heat boiler

Sulphur-containing tail gas
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Liquid elemental sulphur from the waste heat boiler
9 Combustion stage of the Claus reactor

10  Sulphur dioxide

11 Catalyst stage of the Claus reactor with condensation chamber
12 Desulphurised combustion gas

13 Liquid elemental sulphur from the Claus reactor

14 Base

15  Stilts

16 Immersion chamber

17 Partition wall

18 Discharge nozzle

19  Vessel



17Partition wall 18D scharge nozzle 19Vessel 8 Clains 1. Device for the
condensation, separation and storage af |iquid sul phur, conprising a gas
scrubbing (2) unit by means of which the hydrogen sul phide is renmoved from
t he coke oven gas by gas scrubbing (2) using an absorption liquid, the 5
| aden ggs.orspt lon liquid is regenerated and the hydrogen sul phi de obtai ned
in conceMFated formis fed to the O aus pl ant consisting of Caus furnace
(4), waste heat boiler (6) and Claus reactor (9), and a C aus furnace (4)
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presence of a caicahgstrated forra i dertlemthet Clans qhantivensiétig) ofr €laas danace (He

Cl aus reactor (gﬁ%fe%era?%)i?e&'@)eadnd'&aﬁ?%tactotr}géé, g]oaus pl ant and, if required,

al so the gas scr 't are support on a base (14) or a suitable
devi ce, and a siphap-type i rsion 2Qcha r i he such
devi ce (14) i " a %@%Fiﬁﬁ@?c%u'ﬁdm"é@ e S&Bﬁur éo]rﬁ;ounas A %[]91?%11?1 $tﬂ1\gs-
pheric oxygen to give elemental sulphur,
10 e a waste heat boiler (6) in which the process gas leaving the Claus furnace (4)
is cooled to a temperature required for the condensation of the sulphur, is re-

heated after separation of the sulphur and fed to a Claus reactor (9),

e a Claus reactor (9) in which part of the residual hydrogen sulphide is burnt,
and the forming sulphur dioxide is converted to sulphur by reacting with resid-

15 ual hydrogen sulphide in the presence of a catalyst,
e a condensation chamber (11) related to the Claus reactor (9),
characterised in that

e the Claus plant and, if required, also the gas scrubbing (2) unit are supported
on a base (14) or a suitable device, and a siphon-type immersion
20 chamber (16) is arranged below such device (14) in a heatable, ground-level

vessel (19), and

e the Claus plant and, if required, also the gas scrubbing (2) unit are located at
a higher level than the vessel (19) and the immersion chamber (16) contained
therein such that no conveying equipment is required for conveying the sul-

25 phur to the immersion chamber (16),

¢ with the Claus plant and, if required, also the gas scrubbing (2) unit being lo-
cated at an elevated level of at least 4.00 metres above the lowest discharge

point for sulphur in the immersion chamber (16).

2. Device for the condensation, separation and storage of liquid sulphur according to
30 claim 1, characterised in that the vessel (19) and the immersion chamber (16) are

made of steel.



vessel (19), and the Claus plant and, if required, also the gas scrubbing
(2) unit are located at a higher levelsthan the vessel (19) and the

i mrer si on chanber (16) contained therein such that no conveyi ng equi pnent
is required for conveying the sul- 25phur to the imersion chanber (16),
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t he condensamhcmde\mp‘arlaéatmgoaaunlplsmror age of liquid sul phur according to
30claim 1, characterised in that the vessel (19) and the inmersion chanber
(16) are nmade of steel. 0 3 Device for the condensation, separation and
storage of. IDayigedos thepbondeasatondisaparatiore bad stotagsr of2liqtn'd1au!aburea¢®eding to t hat
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col | ecting t |l ocated to the O aus plant or the vessel
(19) housi nggrfﬁ%eb%?n%?rog?és%ﬁﬁ%ﬁés%gr (16), these tanks being piped to the

vessel. 5. Device according to claim4, characterised in that the storage
or collecti .
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clains 1 to igareghadeaeftstgdlsed in that there are several Caus reactors. 7
Process for the condensation, separation and storage of quui d sul phur in
whi ch the hydrogen sul phide is renoved fromthe coke oven
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regen- any of claims 1 to 5, characterised in that there are several Claus reactors.

7. Process for the condensation, separation and storage of liquid sulphur, in which

e the hydrogen sulphide is removed from the coke oven gas by gas
scrubbing (2) using an absorption liquid, the laden absorption liquid is regen-
15 erated and the hydrogen sulphide obtained in concentrated form is fed to the

Claus plant, and

e the hydrogen sulphide is converted to sulphur in a Claus furnace (4) by react-
ing with an oxygen-containing gas, and the combustion gas is fed to a waste

heat boiler (8) in which the liquid sulphur condenses, and

20 e the cooled process gas is fed to a Claus reactor (9) in which part of the resid-
ual hydrogen sulphide is burnt to form sulphur dioxide, and the sulphur dioxide
is converted to sulphur by reacting with hydrogen sulphide in the Claus

reactor (9),
characterised in that

25 e the sulphur is fed in a siphon manner from the waste heat boiler (6) and the
Claus reactor (9) to an immersion chamber (16) housed in a vessel located at
a lower level, the said vessel (19) being located at ground level below the

level of the entire Claus plant, and

e the immersion chamber (16) is housed in a vessel (19) taking up the liquid

30 sulphur from the immersion chamber (16),



15erated and t he hydrogen sul phide obtained in concentrated formis fed to
the Caus plant, and the hydrogen suliphide is converted to sul phur in a
Claus furnace (4) by reacting with an oxygen-contai ning gas, and the
conbustion gas is fed to a waste heat boiler (6) in which the liquid

sul phur condensesyithathe RV eulpbal etrgpning ssdiffaentcs if etitude of & laast 4.e@ct or
(9) in which part_qf the resid- ual hydrogen sulphide is burnt to form

sul phur dioxide,'@ﬁﬁmﬁﬂéﬂgﬂﬁphur di oxide is converted to sul phur by
reacting with hydrogen sul phide in the Caus reactor (9), characterised in

that 25 t Lphur is fed in.a siphon | T
R 25 e R e e SRR LN 18 sk oo
vessel | ocatotsimdt, chatastenisddemethat teesLiptiud isfed sethe(irB)erbieh mhainbernt!6hiata

groynd | evel | | evel h ire daus plant, and
theginnersi5%%§ﬁ§ﬁ%%Eng%yqﬂgqéghgggﬁﬁ% a vessel (19) taking up the liquid
30sul phur fromthe inmersion chanber (16), with the flow ng sul phur
overcom n SR e itu - at : At Lty. 8.
Process Tor e soaaLRaarPafedibh Wpapiuch andiAGiogd FHalR S ERuP Ho SR 1
accor di ng t @lahal or B, chhractaised gethatrihe Isatphuhis kst pit @ teinperauret petwhaen

i Mmersion ¢ [ o rocess
for the conggﬁggﬁpééséggéaré%ﬁgﬂﬂgﬁ%Héﬁggggﬁ%ﬁgn%%3&?d sdﬁg%%%&%gggrding to
claim7 or 8, characterised in that the sul phur is kept at a tenperature
bet ween 110C and 300C by heating it in the inmersion chanber (16) and the
vessel (19).
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