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Fiald of the wention

The twention relates 1o 3 process for treating gas that containg in particular sulphurs
comtaining compounds as impurities © be removed. In particudar the process applies o the
treatment of gaseous effluent discharged from furmaces of a carbon black production unit

Prior art

Varlous industrial processes exist that emit gaseous effiuents containing sulphur,
These efffuents or residual gases have to be freated before belng discharged inte the
atmesphere in order to reduce the amount of these peliuting sulphur-containing compounds
fo acceptabtle levels, s0 as fo comply with the increasingly stringent environmental standards.

The sulphur found in industrial residuat gases, for example i the gases smitted by
coal, pelooke (petrolaum coke) or alse biomass gasification units, or in the gases smitted by
calcination furnaces of carbon black production units, is generally i the form of sulphur
dioxide, hydrogen sulphide and carbon sulphides such as carbon disulphide {(08,) and
carbony! sulphide (COF). The carbon sulphides are relatively insrt compounds and are
thersfore difficult to remove efficlently from the gaseous effluent.

Various methods are known in the prior art for removing sulphur. These methods
are generally based on the principle of forming hydrogen sulphide (H:8), which is & reactive
compound and can sasily be removed.

Thus, for example, the document US 5,488,427 discloses & process for treating a
residual gas containing sulphur, partiowdarly in the form of carbon sulphides, which consists in
contacting he said gas with & catalyst s as o effect a hydrolysis of carbon disuiphide (08
and carbonyl sulphide {COS) to form hydroger sulphide. The calalyst used in this document
comprises:

o (0.6~ 5wl % of cobalt oxide andfor nicke! oxide;
o L8 - 18 wi% of molybdenum trioxide;
70~ 88 wi% of {lanium oxide.

As noted by the applivant, the prior art process operates satisfactorlly provided that
the gas o be treated containg a relatively small amount of unsaturated hydrocarbon products
{in particular alkyne and diene type compounds), that is fo say in a maximum concentration
of 50 ppmy, or even 30 ppm by volume.
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Document WO 2008/065488 discloses a treatment process for & gas stream
comprising al least one of the compounds COR and €82 and unsaturated hydrocarbon
COIMPOUNIs.

Description

An object of the hvenlion & to provide a process for treating @ gas capable of
converting the sulphur-containing compounds present in particudar in the form of CS; andior
COS that Is operational even if the fesdsiock {0 be treated containg unsaturated hydrocarbon
compounds, for example in 8 soncentrstion grealer than 30 ppm by volume,

To this end the process according fo the invention comprises the following stages:

a} a hydrogenstion of the unsaturated hydrocarbon compounds to paraffing is
carried out by confacting the said gas with a hydrogenstion catalyst in the
presence of hydrogen al a {emperature between 100 and 480°C, so as fo
provide a gaseous effluent depleted in unsaturated hydrocarbon compounds,
the hydrogenstion oalalys! comprising at least one metal selected from
palladium, platinum, nicket and cobalt deposited on a porous suppo,

b} a catalylic hydrolysis of COS andlor C8; present in the gassous efffuent from
stage 3} s carried out i the presence of water so as fo provide a gassous
efffuent rich in HS, by contacting the sald gaseous effiuent om stage a) with a
hydrolysis catalyst, the hydrolvsis catalyst comprising aluming o Hanium oxide.

% has been found that the stage a) iwolving hydrogenation of the fesdstock,
prevents the progressive deactivation, or sven an obsiruction of the hydrolysis catalyst of
stage b}, particutarly as & result of the formation of pdymerisation gums on the surface of the
catalysts. in fact, thanks to the pre-reatment of the feadstock in stage a8} the unsaturaied
hydrocarbon corpounds are converted by hydrogenation into compounds that are not Hable
o polymenise and therefore poison or lead {o coking of abstuction of the pores of the
hydrolysis catalyst in the subsequent stage b}, the result being an improved sfficisncy of the
reatment process comparsd fo the pries art

iy the context of the invention the lerm “unsaturated hydrocarbon compounds”
covers in particular alkene and alkyne type compounds and also disne type polyunsaturated
comnpoungs.

According 1o one embodiment the stages a) and b) are carried o in the same
reactar, in which two caialyst beds, namely a hydrogenation catalyst and a bydrolysis
catalysl, are arranged in succession. The calalyst beds are disposed with respect to one



ancther in the reactor in such a way thal the feedstock 1o be freated comeas into contact with
the hydrogenation catalyst bed before the hydrolysis catalyst bed.

According to another alternative embodiment, the process employs two specific
reactors {fe. a hydrogenation resctor and a hydrolysis rsactor}, in which the hydrogenation
regelor is instalied downstream of the hydrolvsis reactor.

Accarding to a preferred embodiment the process according to the invention
comprises & freatment stage of the gas leaving the hydrolysis stage, which consists for
sxample in trapping the H:S that is formed or converting the Hu8 into elementary sulphur,

Agcording © an advaniagecus embodiment a lquidigas separation stags of the gas
o be trealed may be parformad before carrying out the hydrogenation stage.

Likewise if is possible fo camy out a Houidigas separation of the gas leaving the
stage &) before passing i to an H.8 treatment unit.

The gaseous feedsiock o be treated

The gas fhal can be frealed by the process according fo the invention may be
abiained from cosl or petcoke or even biomass gasification units or from calcination furnaces
of carbon Mack production untts. Typloally the gas to be freated may contain COS andior
C&; in an amount betwesn 10 ppm by wlume and 0.5 wlume %. The gas thus generally
ncludes COS iy an amount that is most often betwesn 10 ppm by volume and 0.3 volums %,
CS, in an amount bebdween 10 ppm by volume and 0.3 volume % and possibly HON in an
amount befween 20 ppm by volume and 0.2 volume %. The gas may also contairn hydrogan,
CQ, 80, U0, HsS and water,

The gas generally contains unsaturated hydrocarbons in an amount betwesn 30
ppm by volume and & volume %, preferably betwesn 0.08 and 3 volume %. Generally the
unsaturated hydracarbon compounds basically include short-chain, typically C2, C3 or 4,
hydrocarbon products of the group of alkenss, alkynes and polyunsaturated compounds,
stch as for example sthylene, acetylens and butadieng.

The hydrogenstion stage {sisge gl

Within the scope of the invention the hydrogenation may be selective, that is to say
it involves only alkynes and diene type polyunsaturated compeunds byt not mono-glsfins,
Nevertheless, sven though this s not generally necessary, there is noe disadvantage in
carrying ol a total hydrogenation, that s 1 say hydrogenating all the unsalurated
compounds, including mona-olefing, into paraffins.



The hydrogenation calalyst emploved in the stage a) comprises a metal chosen
from platinum, paliadium, nickel and cobalt individually or as a mbxdure, and deposited on
porsus suppart

Aocording to a first variant of the process according fo the invention, the
hydrogenation catalyst comprises platinum, and the content of platinum, expressed as melal,
is normally between 0.02 wt% and 4 wi% with respect fo the tofal weight of the catalyst.
Preferably the content of platinum s batwsen 0.05 and 3 wi %, more preferably between 0.1
wi % and 2.5 wi % with respect 1o the tolal weight of the catalvst.

According to & second variant of the process according fo the inwvention, the
hydrogenation catalyst comprises palladium and the cortent of palladium, sexpressad as
metal, is between Q.05 wi% and & wi% with respect to the total weight of the catalyst.
Praferably the content of palladium is between 0.05 and 3 wi.%, move preferably between
81wt % and 1 wi % with respect o the tolal weight of the catalyst.

According to a thind veriant of the process sccording fo the invention, the
hydrogenation catalyst comprises nickel and the conterd of nickel de generally behwesn
0wl % and 15 wi% of nickel oxide with respect 1o the tolal weight of the catalyst
Freferably the confend of nicke! oxide is bebwveen 4 wi%% and 12 wi %, more preferably
behween 6wl % and 10 wi % with respect {o the tolal welght of the catalyst.

&ocording o 8 fourth vadant of the provess scoowding o the invention, the
hydrogenation catalyst comprises coball and the content of coball is generally behwesn
05 wl% and 15 wi% of cobalt wide with respect to the total weight of the catalyst.
Preforably the content of coball oxide 5 between 1 wi% and 10 wi%., more proferably
hetwesn 2 wi.% and 4 wi. %% with respect 1o the total weight of the catalyst.

According 1o 2 particular embodiment the hydrogenation catalyst containg either
platinum, or palladium, or nickel or cobalt, and may also include molybdenum. in this case
the molybdenum content, expressed as molybdenun oxide, of the said catalyst is between
Twl % and 20 wi% with respect to the tolal weight of the catalyst, preforsbly bebyeen &
w9 and 18 wi%, and muore preferably betwesn 8 wi % and 15 wi %,

The catalyst of slage a) is a catalyst that also comprises & porous support on which
are deposited the metal(s) or precursor(s) of the melals or oxides asctive in hydrogenation.
The support may be chosen from aluminas, siiicas, anium oxide, silicon carbide or their
mistures,

The porous support is preferably chosen from aluming, nicks! or cobalt aluminate,
silica, silica-alumings, sticon carbon, Stanium oxide or thelr midures., Purs asluming or
titanitm oxide is preferably used.



According o g very preferred variant, the support consists of cuble gamma altming
ar delta alumina.

More preferably the hydrogenation catalyst employed in stage a) comprises
palladium. According o ancther preferred embodimeant it comprises nicks! and molvhdenum,

The catalyst according to the invention may be prepared by any means known fo the
person skilled iy the art, and in particular by impregnating metallic slements on the selecied
support. This impregnation may for example be realised according o the methad known to
the peraon skilled in the art by the term dry impregnation, in which sxaclly the amown of
destrad elements is Introduced it the form of salis that are soluble in the chosen solvent, for
example demineralised water, so as fo il as completely as possible the pores of the support.
The support thus filled by the solution is proferably dry. The preferrad support is aluming or
ttargum oide, which may be prepared from any fype of precursors and moulding fools
known o the person skilled in the art.

After introducing the precursors of the melallic elsments, and possibly moulding the
catalyst, the lalter is subjected o & therma! reatment comprising 2 drying stage followed by
& calcination. The drying is generally camed ot In air between 30°C and 200°C, preferably
betwesn 40°C and 180°C. The calvination is generally porformed in alr or in dilule oxyges,
and the tregiment lemperature is generally bebween 200°0 and 550°C, preferably between
300°C gnd 500°C.

The hydrolysis stage {stage bl :
The hydrogenstion catalyst empioyed in the stage b} is @ cotalyst that comprises

alumina of Banium oxide, preferably titanium oxide. The catalyst according to the invention
may alko include at least 1 wt.%, preferably between 0.5 wi% and 10 wi %, and maors
preferably between 1 wt% and 8§ wi %, of at least one sulphate or silicate of an alkali or
alkaline earth metal or of a rare sarth.

The said alkall melal is prefersbly chosen from Bhium, sodium, potassium and,
more preferably, from sodium or potassium. The said atkaline sarth metal is preferably
chosen from calcium, bardum, strontie and magnesium.  The rare sarth s preferably
chosen from fanthanum, cerlum, prasecdymium or neodymium.  Most preferably the rare
earth is lanthanum.

Mare proferably the catalyst containg @ silicate or 3 sulphate of sodium, polassium,
calvium or bardum.  Most preferably it comprises calclum or barfum sulphate and, stilt more

preferably, calclum sulphate.
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According to a parficulsr smbodiment the hydrolysis catalvst also comprises a metal
chosen from nickel, coball, molvbdenurm and tungsten.

According to ancther varant of the process according fo the invention, the
hydrolysia calalyst used in stage b} comprises 60 wi% 1o 9.8 wi% of fignium oxide or
aluming with respect fo the weight of the calalyst, and also 8 metal chosen from nickel,
coball, molvbdenum and tungsten, individually or as a mixurs,

According to & preferred variant the hydrolysis catalyst comprises:

= tfitanium oxide or aluminag in an amount between 80% and 98.8 wi % with
respect 1o the waight of the catalyst,

= gl lzast one metal chosen from nicksl, coball, molybdenum and tungsten in
an amount, expressed as oxids, belwsen 0.2 wi % and 40 wi. %, preferably
between 1 wt% and 25 wi. % with respect 1o the weight of the calalyst.

According to an even more preferred variant the sald hydrolysis catalyst comprises
nickal and molybdenum or cobalf and molybdenum supported on & Htanium oxide support,

According to another very preferred variant, the hydrolysis catalyst used in stage b)
coOmprises:

# npickal In an amourd, expressed as wl % of oxide, belwesn 0.5 and 15 wi.%,
preferably between 1% and 8 wi 5% with respect to the weight of the catalyst

¢ coball in an amount, exprassed in wt % of oxids, belween 0 and 10wt %,
preferably between 0.5 and 5wt %, with respect to the weight of the catalyst;

«  molybdenum or fungsien 1 an amount, expressed i wi % of oxide,
between 1% and 18 wi%, preferably betwesn § wit % and 15 wi% with
respect {o the weight of the catalyst;

+«  Hanium oxide in an amount, expressed in wi % of oxide, bebwvsen 80% and
08.5% with respedt to the weight of the catalyst, preferably bebwesn 70%
and 98%.

Preferably the anium oxide has a rutile or analase orystaliographic structure.

The catalyst may be prepared by any technioal means known o the person skilfed in
the art, and in particular by impregnaling precursors of nickel, coball, mulvbdenum, suiphate
or siticate of an alkall metal o alkaling earth metal or of a rare sarth on the previously
moulded suppart,

This impregnation may be realissd for sxample according t© the method known o
the person skilled it the art by the term “dry impregnation”, I which exactly the amount of
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desired elemants is introduced in the form of salts soluble in the chosen solvent, for example
demineratised waler, so as to fill the pores of the support as completaly as possible.

The impregnated support may then be dried, preferably al a temperatire between
20°C and 200°C, more preferably betwesn 40°C and 180°C. A calcination is then generally
carried oul in alr or in diluted oxygen, and the calcination temperature is gensrally betwean
200°C and 850°C, preferably betwsen 30070 and 500°C. .

Description of the Sgwes

These aspecls as well as gther aspects of the invention will become clear in the
foliowing detatled description of particular embodiments of the invention, and with reference
to the accompanying drawings, in whick

+  Fig.1 shows a first embodiment of the process according to the invention.
= Fig. 3 shows a second embodiment of the process according fo the invention.

¢ Fig. 3 shows a third embodiment of the process according to the nvention.

The figures are not drawn to scale. Censrally the same slements are denoted by

dentival reference numerals iy the Sgures.

With reference to Fig. 1, the process involves a firs! reactor 1 which confaing &
catalyst for hydrogensting unsaturated compounds, preferably a selsclive hydrogenation
catalyst. Any previously described hydrogenation calalyst may be used in this smbodimernt,

As shown v Fig. 1, the gaseous feedstock {0 be freated is infroduced into the
reactor 1 via the line 3, while an additional amount of hydrogen, supplementing the hydrogen
inttially presant in the gas o be treated, may if necessary be infroduced info the regctor 1 via
the line 4.

The total amount of hydrogen present in the gas 1o be reated and possibly added
hydrogen is such that the molar ralio between hydrogen and the unsaturated hydrocarbon
compounds to be hydrogenated s greater than the stoichiometric amount and is preferably
between 1 and 3000 moles per mole and preferably hebvsen 300 and 2000 moles per mols.

The hydrogenation stage is generally carried oud at & pressure between 01 and &
MPa, preferably between 0.5 and 30MPa, at 3 temperature betwesn 100 and 400°C,
preferably between 150°C and 250°C, and 3 calalyst volums with respadt {0 the amount of
gas to be treated with 1 m’ of catalyst for 1000 to 4000 Nm¥h of gas to be treated, Le. 3 HBV
betwsen 1000 and 4000 K™



With reference fo Fig. 1, the gaseous efffuent leaving the hydrogenation reactor is
then passed o the hydrolysis reactor 2 vig the line 5, in which the caonversion of the sulphur-
containing compotinds CO8 and CF; nto HaS is carried owd on a spedlic calalyst in the
presence of water.

if the watler content in the fesdstook is not sufficient. then additional water may be
introduced via the Bine 8, so as to cavy out the hydrolysis with an sxcess of water with
respect 1 the hydralysable molecules (GOS8, C§,, HON)

Any atore described hydrolysis catalyst may be used in this embodiment,

The reactions that fake place during this slegs may be reprasented by the following

sonversions:

COS $ HyQ e 0O + H,8

The hydrolysis stage s typically carried out &t a pressure betweern 0.1 and & MPa,
preferably belween 0.5 and 3 MPa, at a temperature betwsen 100 and 400°C, preferably
betweery 15070 and 250°C, and & catalyst volume with respect 1o the amount of gas fo be
freated of 1 ® of catalyst for 1000 to 4000 Nm¥h of gas o be treated, Le. 3 HSV between
1000 and 4000 0.

The hydrolysie is carried out in the presance of an axcess of waler with respect fo
the molscules to be hydrolysed. Preferably the reaction is carried out with & molar ratio of
water to hydrolysalde products of befween 5 and 1000 moles per mole, and more preferably
hetween 10 and 500 molss per mols,

The gassous siflusnt treated in the hydrolysis reactor 2 is then extracted and led via
the fine ¥ {o 2 heat exchanger 8, for example a cooling fowsr, 0 as 1o cool the ireated gas.
The treated and cooled gas i tansferred by the iing 9 to a lquidigas separater 10 The
fiquid condensation waler is recoversd at the bottom of the separator 10, while the gas
deplated in HO and containing H:B is led via the line 11 ® o treatrment unit 12, which may
for example be a unit for trapping M8 or a unit for converting M8, which for example
oxidises HyS to form slementary sulphur

2HS 480 e 384 2HO0



%

According fo the invention the two hydrogenation and hydrolysis reactions of the
feadstock fo be treated may be camied out in the same reactor comprising a first
hydrogenation catalyst bed and a second hydrolysis catalyst bad, the bads being srranged
with respact to one another in the reactor so that the gaseous fesdstock 1o be treated somes
inte contact with the hydrogenation catalyst bad befors the hydrolysis catalyst bed, as shown
inFig. 2.

With reference to Fig. 2, the second embodiment smplovs a single reactor 1 i
which the catalytic hydrogenation and hydrolysis reactions are carried out. To thig and, the
reactor comprises two catalyst beds 13 and 14, respectively Bor hydrogenation and
hydrolysls.  These two beds may be separated from ons another by an intemal space or
instead may be consecutive withow! any infermediate space. The catalyst beds 13 and 14
are arvanged in the reactor 1 in such a way that the feedstock o be treated first comes inte
contact with the catalvtic hydrogenation bed 13 and then the catalytic hydrolysis bed.

i order to carry out the hydrogenation of the gaseous feedstonk which is introduced

vig the ine 3, an additional supply of hydrogen may possibly be implemented by means of

the catalytic beds 13 and 14, so as o arrange in this space an injection point for adding via
the line © sxira water necessary for the hydrolysis reaction.

The operating conditions used for the two catalytic reactions and described with
reference to Fig. 1 are applicable in this second embodiment.  Any hydrogenation or
hydrolysis catalyst desoribed hereinbefore may also be used in this embodiment.

In a similar manner to the embodiment of Fig. 1, the gassous effiuent from the
satalytic hydrolysis is removed from the reactor 1 and conveyed via the tine 5 fo a heat
sxchanger 8 and then ©© 3 separating fask 10 via the ine 8. The condensation waler i
sxtracted from the botlam of the separating flask 10 and a gas loaded with H.8 i discharged
from the head of the Sask and transferred to a unit 12 for trapping or converting H.S.

The third embodiment of the process according to the bwention is rewesented In
Fig. 3 and differs basically from the embodimends of Figs. 1 and 2 i that # comprises a prior
gasfiquid separation stage carred out on the gas o be freated. B s in fact impodant o
remove basically excess water andfor possibly lguid organic compounds dissalved or not in
the gaseous phase so as to reduce the feedstock volume to be treated, while maintaining an
gxoess of water for carrying out the hydrolysts reaction.

in this case, as shown in Fig. & the gas o be treated, which is generally hot, s
passed via the hine 20 to 3 heal exchanger 21, where |t is cooled, and {s than passed via the
fing 22 to & separating fask 23, In the flask 23 fwo phasss are separated, namely a gasesous



phase ai the head of the flask and a liquid phase at the bottom, which containg the water of
the fesdstock. The gas separated from this liquid and possibly from part of the dissolved
waler ieaving the separating flask 23 & passed via the ing 25 {0 3 comprassar 268, whare R is
sampresssd,

As shown in Fig. 3, the compresssd gas possibly undsrgoes & heating stege via the
gptional heat exchanger 28, which § present is supplisd with 3 hot fluid.  This hot fluid is,
preferably and according o the example of Fig. 3, the hot gasecus effiuent lsaving the
hydrogenation and hydrolysis reaction zone 32, The previously heated compressed gas may
optionally be raised {o the operating temperature by means of an oplional heating unit 30, for
sxample a heat exchanger, before being introduced into the reaction zone 32, where the
hydrogenation and hydrolysis reactions are carded oul according o the process of the
invendion.  The hot efffluent leaving the reaction zone 32 i discharged via the fine 33 and
infroduced info the heatl exchanger 28 in order to heat the gas 1 be trealed. After having
beern cocled by cortact with the gas to be trealed, the freated gas rich in H:S may possibly
be passed wia the line 34 1o a second optional condenser 35, for sxample a codling tower,
andfor possibly to an also optional heat exchanger 38, This cooling enables the temperature
of the Hlow fo be adiusted fo 3 lemperaturs compalible with possible upstream treatments.
Thus, the cooled flow may i patdicular then be treated In a unk {nof shown) for rapping M8

or converfing Ha8 info elementary sulphur.

Example

The Examples 1 {comparative), 2 and 3 {acmrémg o the invention relale o the
sfficiency of the conversion of the sulphur compounds i the formy of M8 of & typical
feadstock A whose composition is shown in Table 1. The feedstock A corresponds o a
gassous offfuent lsaving a carbon back production unlt and contains sulphur and mitrogen
compounds (008, OF; and HON) and acsiylens. Example 18 carded ouf according to the
process described in the patent U5 5 488 427,

The Examples 2 and 3 are carried out according to the procsss of the invention,
comprising at least one first stage a) for hydrogenating the unsatursted hydrocarbon
compounds present in the feedstock A, Tollowsd by a slage b) for the catalytic hydrolysis of
the sulphur and nifrogen compounds {C08 andior 8, and HON} present in the efffiuent

legving the siage a).
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Composition ofthe Content
foedsiock A i e, %)
C8; {4.08
HON Q.08
CQ8 : Q013
80, 0067
HpS i 848
CHy 0.3
SoMy 63
co &

H; Q
Oy &
HO 48

Gy a3

Na 38

Table 1. Composition of the feadstock A

The geaseous feedstock to be trested thus contains & not negligible amount of
acatylens of up to 0.3 wal %

Examupis 1 {comparative)

The fesdstork A is passed directly together with watler to a reacter for the hydralysis
of the compounds CO8 and €&; {reaclor dimsnsions: diameter 2 om, heighlt 10 om)
sortaining a calalyst prepared by impregnating 8 support based on ttarium dioxide {TiO) in
the form of extruded cylindrical peliels of diameter 3.2 mm and average length 8.7 mm, on
which (s deposited nickel and molybdenwm. The catalyst has the following composition: 2.5
wi % of nickel oxide (NIQ), 9.0 wit % of molvhdenum trioxide (Mol and 88.5% wi % of
Hanium diodide. The weight % are expressed with respest to the total weight of the catalyst.

The operating conditions for the catalitio hydrolysis reaction are as follows:

s femperature "0 228
e pressure (MPa): 0.2
s HEV (') 3600

+ {otal content of waler 48 vl %



The composition of the efffuent leaving the reactor is analysed (by gaseous phase
chromatography). The resulls obtained after 48 hours’ operation are shown in Table 2.

Composition of |
the efffuent ¢ Content
leaving the | {val. %}
yeackar
o8, . po?
HOR 8.03
COS g.008
SG, ; Q.005
HoS f‘ £.18
CHy 03
CaHy : &
co 8
Ha g
00 2
H0 | 45
% Not determined
Nz 35
Nb, Q.82

Table 2. Compaosition of the gaseous effiuent leaving the hydrolysis stage

After 48 hours’ operation s reduction of the content of CS, of the order of barely 12%
is observed. In contrast, a reduction of the content of COS of 81% s found. Thus, the
hydrolysis catalys! sxhibits a low hydrolysis activity for carbon disulphide when the reaction i
carried oul with a ges containing unsaturated organic compounds (in the present case
acstylens).

Example 2 {sccording to the invention)

The same feedstock A whose composition was given in Table 1 is first of gl passed
to @ first hydrogenation regctor according fo stage a) of the invention. The hydrogenation
catalyst used in stage a) consists of 0.28 wi.% of Pd on a support consisting of agglomerated
gamma alumina in the form of spheres of dlameter 1.7 mum. The stage a) is caried out
under the following operating conditions:

« lemperaiurs {"QF 220
»  pressure (MPx) . 0.2
e HSV () 3200
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#  content of Hy in the feedstocl | 8 vol %, no extra hydrogen is added.

The stfiuent leaving stage a} is analysed after 48 hours' operation according o the
mathod desenbed in Example 1 and has the composition given in Table 3.

Effiuant lsaving Cortent
stage a) {vol, %)
Sy 0.07
HON SRECS
CO8 ' 4.008
80, 8.004

HoS 518

CH, o 0.3
oty < @1
Cﬁﬁs .3
Co 7.8
My §
Qs 2.1
HaO %5
o < 3{}{}?
Ny 38

Tabde 3 | compaosition of the effiuent from the hydroganation stage

Thus, the hydrogenation slage has enabled the concentration of acelyviens to be

cansiderably reduced, with the coresponding farmation of sthane.

The sffluent leaving stage a) is ther passed o a second reactor according o stage
b} of the invention. The calalyst used i slage b) consisls of 91 wi % of TIG, and & wi.% of
CaSQy The stage b} fs carrded out undsy the following eperating conditions:
#  lemperature (°C) 220
s prassure {(MPay 0.2
e HSV (') 2000
= gontent of water in the feadsiock: 45 vol % {no sxira water is added)

The composition of the effluent leaving stage b) is given in Table 4.
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Efhuant lsaving Content
slage b} {vol. %)
&, 6.4
HOR < £.001
COs TTgn0s
SCq {084
HplS v .30
&, a3
Oy <401
e TEE
co 78
He | 8
L0y 24
o | 45
Og < G804

Ny . 38

Tabde 4 Composition of the efffuent from the hydrolysis stage

it is found that the hydrogenation slage camried out on the residual gas has a
positive affect on the hydrolysis yield of the compound 08, Thus, a reduction of the C8;
content of the order of 86% is oblained. It may therefore be concluded that a predreatment
of the gas in order 1o reduce the concentration of unsaturated organic compounds enables a
better hydrolysis activily of carbon disulphide 1o be maintained,

Example 3 {sccording fo the invention}
The fecdstock A described in Table 1 is first of all passad to a first reactor accarding

o stage a) of the invention. The hydrogenation catalyst used in slage &) consists of 0.28
wi% of Pd on a support consisting of agglomerated gamma alumina in the form of spheres
of dlameater 1.7 mm. The stage a) is carrled out under the following operating conditions:

« femperature 0L 220

s pressure (MPa) (0.2

e HSY 'y 3200

« content of Hy in the fesdstock: B vol %, thersfore no exdra hydrogern is added.



The composition of the effiuent leaving stage 8) & analysed after 48 howy
operation according io the method described in Example 1. The composition of the sfiuent
leaving stage @) is given in Table 5.

Efffuent i:eévém-g Content
stage a) tvol %)
CRs 0.07
HON | 0.005
oOs 1 oo
80, oot
S 0.8
CHy 0.3
Coby ﬁ < 0.01
g f 9.3
00 | 7.8
H, g
T, 2.1
Haly 45
Q, | < 1,001

Ny i 38

Table & Composition of the effluent rom the hydrogenation stage

The prior hydrogenation treatment of the feadstock gas thus enables acetylens to be
converted into ethane and consequently enables the content of acetylens 1o be reduced tv a

valie of lose than .07 vl %6,

The effiuent leaving stage a) is then passed to and treated in & second reactor
according o stage b} of the invention. The catalyst used in stage b) is that described in
Example 1. The catalyst has the following composition {expressed in iorms of the total
waight of the catalyst)y 2.5 wi% of nicke! oxide (KD, 8.0 Wt %  of molybdenum froxide
{#eO) and BR.5 wi % of tihanium divxide.

The operating conditions of thix stages b} are as ollows:

« {emperature "0k 230

o preqsure (MPa) D2

s HSV ') 2000

o water content in the feedstock: 48 vol %, and accordingly no exira water Is added



The composition of the efifuent leaving stage b) is analysad according o the method
gescribed in Example 1. The results are shown in Table 8. '

Effluent leaving Content
stage by {vol. %)
Sy 0.0
HON i < .00
cog §.005
SOy 8,001
H:S 0.30

oH, | 53
CaHy < .01
s ' 03
o £8
Hy | 122
CCy 53
M0 42
Oa < (.00
Na 35

Table 6§ | Compusition of the efffuent from the hydrolysis stags

The analyses show that the prior hydrogenation stage infended to satirate the
unsaturated organic compounds enables the calabtic performance of the catalyst 1o be
maintained, in particular the hydrolyais activity with regard to carbon sulphides.

Hare too, a reduction it the content of C5; of the order of 87% and of COS of the
grdar of 51% is chtained.



Seabudabmi igSoyvpoaink

1, Blidrds phe kezeléadre, anmely 10 sérfogat ppoeth $ torfogat¥ ardnyhan tartalmes logalibl agy vegyitat

D08 &¢ €S hordddl & 30 iriopat ppued trfogatde ardnvhan tattalmar felfletle drogdn

vegyiifetehet, shol s soiftott elifeds az alabbi fladsokat tantaloweny;

b« telitetlon sedvhidrogdn vogyliletek Midrogéneadse (1) paraiiinokkd az onlitent gda egy hidrogdneat
hatalicdtorral vald drintheztesdedvel hidrogén joloniétthen 000D O homdndldeten, gy egy
gizalapety, teliietien saduhidrogdn vegytietek tekintowben kiveritent Kilépo termsk kelstheaik,
hidrogénezt katalizdtor fegalidbb epy et sutalman pallddium, platios, aliket ¢ kobalt Rteshdd

yalasztva egy pordaus slapra depondiyva,

%) ax &) Gzl plaallapotd kilepd eomékében jelonlévd CUOR dafvagy €8, Ratalitlhns hidvolizise (2), vix

il

jelenlétéhen végrehajiva, fgy HoS-ben gardag pdadilapont Kildpd termdiet kapunk 2z 2) fzls piaatlapotd

kilépd rermskének hidrelizis  katali vale drindkentetdades], romely hidroliuts  katadizétor

atnraimomecaidot vagy ttdoxided tartalinue.

I Az 1L igdnypont srerindi ofjdrds, ahiol 2 hidrogdnezd katalizitor plafindt tartabne, & fowe szimitvs &

hathlizdtor thmegdn szfindiva £,02 S 4 Dmegh kol nemyiséoben,

3. &Aw L igdypont seerinti «lideds, shol s hidrogioeed katalizdtor pdiddhusot tartadinaz, & o szamites 3

katahizdtor thowgdre sedmiiva 8,08 da S imeg¥ k i mennyistghen

4. Ax 'l tpdhvpont seeringi olifnds, abol & bidropdncef katalizdtor nikkell tortdmee, a7 oxidra axdmdivy, 2

Katahzdtor thmegere sedmitva 8,5 &8 15 Boegts kezial menmvisdohen.

Y

3. Az b ldmypont szerfnnl oljdrds, ahol 1 hidrogéased katalizdtor kobalted Wurtalimaz, az oxidry svdmitva &
Ratabivak (o gdte s2intitve 85 A1 1S e kULt manneisdaben,

6. &z b, igénypont szerinti olidrds, ahol & Ridrogsnezd katalindior molibdént s tartalromns, az oxidra seimitva

b

katalizdtor thmegére sydmites 0.5 &8 13 Onmeg?s k2ot monnyicdeben,

7. &z 2lbed pdnyvpoatok blrmedyiks soovintl ofidrds, abol a hidvolivte katalizitor fartalmaz tovihbd kegaishl
P odmegdh, eltnyisen 85410 Dowe®% koaitth ogy alkdlifime vagy SRR vagy ritkaSiidin
szalitet vagy sestikatet.

8. Az I igénypontok birmelyike szevipti olideds, abol a2 hidrolizis katalizSior setalmaz tovébbs oy

nikkel, kobal, snolibddn & wollrdm kol valasstot fonwd

8. & 8. igfnvpont seerinil edpdrds, aholw katalicdtor tartatmaz:

.4;

« & hataRedtor thmendre selmitva 60 88 98,8 1wimepds Rizow! uin-onidot vagy alimiom-oxidu,

¥

I0GT-1849 MOVSAZ EPRes2i27 84
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« legaldbh «gy, wikkel, kobalt, wolbden ¢ wolfrdm katl vlusztott fomet, oxidban kifejezve, 2

katalizdior (imogdrs sxdomiiva 8.2 85 40, «lbayisen T és 28 Wimeg® kiabitl meanyisdghen

i elpdrds, abol gz ) o b) feisokar apyanshban o reakivrhan

wpotiok batmelyiks sze

fajtiuk végre, amely sgy hidrogéoesd katalizor sgyet (13} & egy »fxi::imiizis katafizdtor Sgyat (143

tavialmaz, az dgyak (13, 1 :i} & teakicban egym;%:\&(s;: kepest gy vannak elrendesye, Sogy a keeslendd pixa

hidrogdresd katalizdtor dgeva s ataliedtor 3y (14) o1ttt Reett! &vintkendshbe.

g0ty

P Az oldndt ixdmypontok Blemelyvike szerinth olideae «hol ar 2} feist 8,15 MPa myomsson ¢ 19804086

fr! fefrds szarintt BSOSV dndken haithid végre,

12, A cifed igdnyponiok birmelvike srering effacds, abol a b) fhaist 0,15 MPa syomdson &5 J000-4000 &

loinds seoringi MRV dridhen hajthk végee,

13, Az oldnd ipdnypontok drmelyviie seeringl eljinds, amely tartalimaz egy ©) eist, amelvben 2 B) fide
.E ¥ ey

elagyd HoS-bon gardag kilépd apyagot vgy v Ho8 coupddzdsien vagy 2 HLB elemi kénd als

alkabmas egvségben Rexeltink

LEsE Rg @)

14, Az eldad igdnypontok bdrranbyike sesvinti elidrds, shod ¢ kevelendd gix folyade

hidrogéneadst fzis ot ridnik meg,

\..

15, Az of8ed igdnypontok barmelyike szerind eljdrds, shad & kezelondd géz sedo-, pﬁm&akuz vagy skifr

biorassza gazositd sgysdebal, vagy ipart koomot 2l0aliG egysdoek kalolndid kemencdiehal ant

=
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