|  SELECTWE HYDROGENATI ON PROCESS EMPLOYI NG A i SULPHURI ZED CATALYST W TH
A SPECI FI C COMPCSI TION Field of the invention The production of gasoline
satisfying new environnmental standards necessitates that their sul phur
content be reduced substantially, to values which generally do not exceed
50 ppmand are preferably less than 10 pgm 5 It is also known that
conversion gasolines, nore particularly those from catal ytic cracking,

whi ch may represent 30%skORGR¥ RiDLGENIGRON bOFHROBIrLAANE o Ni gh mono-ol efin
and sul phur contents. For this reason, the sul phur presen# in the gasoline
is nmore than 90% at t r SHPPABIZEDIOA THLE WitH £ srEarRaialydsrerosr acki ng
processes which will hereinafter be 10 ternmed FCC gasoline (fluid

catal ytic crackiqﬁbljl."fﬁe@‘@&g‘m i nes thus constitute the preferred feed for
the process of the present invention. Mre generally, the process of the

i nvention is applicabPe Prestugtiop eofaserlinge satishting: oaw atumirengeatat etanderds
proportion of diolefins, and which may al so contain several |ighter
conpounds from &&esigterihat theig sulpimr cprient ibaaeduceshsubstantindivn ép valwessvhich general |y
rich in nono-olefins and in sul phur, but also in diolefins with a content,

for gasoline fr8ffeEadlydpyotickceed dmammand arareforably doss ther 10 forom 1% by wei ght to

5% by wei ght. The diolefins are unstable conpounds which readily

pol ymeri ze afd generifs §/sckppanithst penvetsion sasdlie, ofecpadicularly those bment  of
such gasoline such as hydrodesul phurization treatnents intended 20 to
satisfy specifi%%ﬁh@ﬂﬁﬁ&&%kﬁ@ﬁhgwxﬁ@ﬁ@@ﬁQH%HOéﬁ%Uémhs&$ﬂhmmeo@hsmline can
be carried out.. However, such hydrogenati on nmust be applied selectively to

diolefins in defmongolpiimind sulplar byntmisgenat i on of mono-ol efins and to linit
the consunption of hydrogen as well as the octane |oss of the gasoline.
Further, as descri b&ar fhis reason, the sulphur present in the gasoline is more than 90%

attributable to gasoline from catalytic cracking processes which will hereinafier be
10 termed FCC gasoline (fluid catalytic cracking). FCC gasolines thus constitute the
preferred feed for the process of the present invention. |
More generally, the process of the invention is applicable to any gasoline
cut containing a certain proportion of diolefins, and which may also contain
several lighter compounds from C; anci C4 cuis,

15 Gasoline from cracking units is generally rich in mono-olefins and in
sulphur, but also in diolefins with a content, for gasoline from catalytic cracking,
which can vary from 1% by weight to 5% by weight. The diolefins are unstable
compot-mds which readily polymerize and generally have to be climinated before
any treatment of such gasoline such as hydrodesulphurization treatments intended

20 to satisfy specifications regardiﬁg the sulphur confents in the gasc;line can be
carried out. However, such hydrogenation must be applied sclectively fo diolefins
in order to limit the hydrogenation of mono-olefins and to limit the consvmpticn
of hydrogén as well ag thé octane loss of the gasoline. Furthc# as described in

- patent application EP-01077247 Al, it is advautageoﬁs to fransform saturated

25  light sulphur-containing compounds by weighting; these are sulphur-containing




pat ent application EP-01077247 Al, it is advantageous to transform
saturated 25 |ight sul phur-containi ng-conpounds by wei ghting; these are

sul phur-containing 2 conpounds with a boiling point which is | ower than
the boiling point of thiophene, such met hane thiol, ethane thiol,

di met hyl sul phide, before the desul phutization step as this nmeans that a
desul phuri zed gasoline fraction mainly conposed of nono-ol efins containing
5 carbon atons can be produced with no 5 octane |oss by sinple
distillation. Further, dienic conpounds present in the feed to be treated
are unstable and have a tendency to formguns by pol ynerization. This gum
formation resuddufpouidd WO BSEhY Gokle aGichVRL loRBr &Hant e RAING Cloint €of

hydr ogenati on catal yst or progressive blockage of the reactor. For an

industrial apphiopménk,Ofhich iab rhéthdnb UBiol, ¥REAAS @], ineite sliphisQtRtoys e Whi ch
limt the formation of polyners, i.e. catalysts with a low acidity or

Wi th an opti m &edpieitamhisiép ad thit@bdns Bat £ GRiNE YisoRe! #3640 @097 pol ymer s
or gumi precursors by the hydrocarbons in the feed in order to ensure a

maxi num cycl e dompbsed tof @nb-@lefihd forntadiad ¥ ShrborFatothl @aiPbE SR Mliced WitBRbI ON
concerns the use of a novel catalyst 1n a process | 15 which allows the

j oi nt hydr ogenatah@RssHy sieply URSIBkibk.at ed conpounds, nore particularly
diolefins, as well as weighting of |ight sul phur-containing conpounds,

nmore particul arly pedesRERRSconPdendGYaian theaked Rebd 1R4RAaDihstablet O
facilitate the elimnation of sul phur by weighting the nercaptans in order
to be abl e to :5¢pakatedtomd f9h SudaBYy polyB8Bation. This gum formation results
| in progressive deactivation of the selective hydrogenation catalyst or progressive
blockage of the reactor. For an industrial application, it is thus important fo use
10 catalysts which limit the formation of polymers, i.e. catalysts with a low acidity or
with an optimized porosity to facilifate continnous extraction of polymers or gum
precursors by the hydrocarbons in the feed in order to ensure a maximum cycle
time for the catalyst.
The present invention concerns the use of a novel catalyst in a process
15 which allows the joint hydrogenation of polyunsaturated compounds, more
particularly diolefins, as well as weighting of light squhur~containing.
compounds, more particularly mercaptans.
One advantage of the invention is to facilitate the elimination of sulphur
by weighfing thermercaptans in order to be able to separate them more easily and
20  thus to eliminate @em in a subsequent hydrodesulphurization step.
Another advantage of the invention is the production of a gasoline with a
high octane number.
A third advantage of the invention resides in the fact that the catalyst
formulation is adjusted in order to izmvide high ﬁe-dienizing activity, better

25  catalyst stability as regards polymer formation, good selectivity as regards




20 thus to elimnate themin a subsequent hydrodesul phurization step.

Anot her advantage of the invention is the production of a gasoline with a
hi gh octane nunber. A third advantage of the invention resides in the fact
that the catalyst fornulation is adjusted in order to provide high
de-dienizing activity, better 25 cataldst stability as regards pol ynmer
formation, good selectivity as regards 3 diolefin hydrogenation and good
activity for the conversion of mercaptans and other |ight

sul phur-cont ai ni ng conpounds. Prior art The literature describes catalytic
formul ati ons or processes which can 5 allow either the selective

hydr ogenat i on f i plefins, int 0-.0l ef.i ransformatlon of

nmer capt ans by le%h%dﬁ %’ro ?ﬁo?) a‘f"ﬁletggorqgaﬁ?%vgrﬁmf’f% SETE Bm%se carried out
in one or two Of cat al ysts containing. at |east one noble
nmetal is knom%efﬁ%gsmg “‘rﬁuﬁ% a@‘{l ts propose pal | adi um cont ai ni ng
sel ective hydr@gena{l on 10 cat aI ysts. Palladiumis known for its

hydr ogenating d&¥iNVity and is widely used |n sel ective hydrogenation
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a catal yst cont egog%oneotrggosrtgpgge 0.1%to 1% by weight of palladium

The use of catalysts containing at least one nbble metal is known. Thus, a
number of patents propose palladium-containing selective hydrogenation
10 catalysts. Palladium is known for its hydrogenating activity and is widely used in
| selective hydrogenation pro;zesses. ﬁowever, palladium is sensitive to poisons, in
particular fo the presence of sulphur. The present invention differs from such
catalysts in that the catalyst of the invention contains no palladium, and more

generally contains no noble metals.
i5 European patent application EP-06 85552 B1 proposes a process for the
hydrogenation of diolefins and for reducing the mercaptans content in a catalytic
cracking gasoline based on a catalyst containing in the range 0.1% to 1% by

wel éht of palladium.

US-6 469 223 concerns a process for the selective hydrogenation of
20  diolefins on a catalyst containing nickel and molybdenum on a support based on
alumina. The process is characterized in that the metals nickel and molybdenm
are employed in the oxide form. The present invention differs from this prior art

in that the metals are employed in the form of the metal sulphides and not oxides.




US-6 469 223 concerns a process for the selective hydrogenation of 20
diolefins on a catal yst containing nickel and nol ybdenum on a support based
on alumna. The process is characterized in that the netals nickel and
nol ybdenum are enployed in .the oxide form The present invention differs
fromthis prior art in that the netal s4are enployed in the formof the
met al sul phides and not oxides. 4 The follow ng patents and patent
appl i cati ons propose solutions for-weighting nmercaptans by
thioetherification reactions and optional selective hydrogenation
of diolefins. Patent US-5 807 477 proposes a process which, in a first step,
can 5 transform a 9 suI hldes ddi ti onontq the diolefins
T RiAle! B P}E%lﬁ%ﬁ Ipmp;??eefs&f”é%'is %hickel in

over a catalyst conprising a EN
the oxide form, [ e sel ectively dro ting the
diolefins in a r%g%% il t ? @fogﬁeg%cgﬁ%ﬁealc?fmfh@ % ?falv%ydr ogen.
The present in r fron1that patent since the selectlve
hydr ogenat i on éﬁﬂ%&ﬁﬁl fééﬁ r wei ghting the sul phur 10 containing
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10  containing compounds are carried out jointly over the same catalyst used in the
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sulphurized form.

Patent US-5 851 383 describes a process for selective hydrogenation and
thioetherification of C3-Cs cuts, characterized by a distillation device comprising
two fractionation zdnes which can separately recover the light compounds and

15 thioethers. The catalysts described are either catalysts based on a group VIII
metal or resins containing a metal. A catalyst containing between 15% and 35%
of nickel is preferred. The éatalyst of the pfesent invention differs from that
patent in that the hydrogenation metal is a metal from group Vb and the nickel
content is less than 15% by weight. |

20 Patent application US-2007/7173674 proposes a selective hydrogenation
process using a catalyst containing at least one metal from group VIb and a metal
from group VIII supported on alumina. The molar ratio between the metal from
group VIII and the metal .from group Vib is in the range 0.2 fo 0.5 mol/mol. The ”
catalyst of the present invention differs from that prior art in that the molar ratio

. 25  between the group VII metal and the group VIb metal is in the range'O.ﬁ to 3




fromgroup VIIl supported on alum na. The nolar ratio between the netal
from group VIIlI and the netal fromgroup VIb is in the range 0.2 to 0.5
nmol /ol . The catalyst of the present invention differs fromthat prior art
in that the nolar ratio 25 between the group VIII netal and the group Vib
metal is in the range 0.6 to 3 5 nol/ml and also in the density of the
group VIb el enent per unit surface area of catalyst. In view of the
solutions described in the literature, the present invention proposes a
process enploying a catal yst having a specific conposition which can 5 be
used to carry out joint hydrogenation of polyunsaturated conpounds, nore
particul arly di i 1S, | ] | ] P t ai ni ng
compounds, m)rgﬂgglﬂ#gd]‘sgr%fg{gg%eﬂsgggf:%%g%%ﬁ%eﬁg%ée&stg%uﬁl??%%ag?m% Q i nvention
The present inyghptdhon describes -a process for the selective hydrogenation
10 of pol yunsaturated conpounds, nore particularly diolefins, which can
jorntly carry out meidhbt B9 sQluicd udeAltn bt e £ANhRALN 9
conmpounds, nore i particularly nercaptans, sald process enploying a

catal yst. Cont ahghits Rbrok&RShyI0fRg B Al hEHY HERLA: Yo R Bhich €851 NS

non- nobl e neta rom group on"a porous support, and in

which: 15 % hepanpyny ¢ \Qﬁtiﬁ[i!{t] Py&o@ﬁaﬁﬁ B o iGseRl- AT Blmfdnfd) Hopup v bis

in the range 4% to 20% by wel g e -.anount” by wel ght 'of oxide of the

Ul phuri zatT on Sl oRE SokEel: Sent et ol e Yo L oSBT, ) caet
60% ' compounds, more particularly mercaptans.
Brief description of the invention
The present invention describes a process for the selective hydrogenation
10 of polyunsaturated compounds, more particularly diolefins, which can jointly
carry out weighting of saturated light sulphur-containing compounds, more
particularly mercaptans, said process employing a catalyst containing at least one
metal from group VIb and at least one non-noble metal from group VI deposited
on a porous support, and in which:

15 . 7 the amount by weight of oxide of the element from group

VIb is in the range 4% to 20% by weight;

4 the amount by weight of oxide of the element from group
VIII is less than 15% by weight;
. | the degree of sulphurization of the constituent metals of
20 | said catalyst is at least 60%;
. the molar ratio between the non-noble metal from group

VIII and the metal from group VIb is in the range 0.6 to 3

mol/mol;




the nolar ratio between the non-noble nmetal fromgroup VIII and the netal
fromgroup ViIb is in the range 0.6 to 3 nol/nol; 6 the density of the
element fromgroup 1/1b per unit surface area of catalyst is strictly |ess
than 1WB grans of the oxides of the grgup Vib el ement per n2 of catal yst.
The process consists of passing over the catalyst a m xture constituted by
5 the gasoline to be treated and hydrogen. The hydrogen is generally
introduced in a slight excess, -up to 5 noles per nole with respect to the
stoi chionetry of that which is necessary to hydrogenate the diolefins (one
nol e of hydrogen per nole of diolefin). The m xture constituted by the

gasol i ne and hydrogen s broughiushnbOu; MmeRHAFLolS Ui ebEuFakALYSL al a

pressure in the range 0.5 to 5 MPa, a tenperatur e range 80Cto

220C, with a liquid hourly spacs MehaGt icilUESY im—aggﬁl I qde -1 to 10
h-u, the liquid hourly space vel gci ?y bei%gqexpragsse |rslof‘|mtgr%)élggsof feed per

litre of catalyst per hour ((;lfftﬂe.gg‘)uP@ggﬂngﬁ?,egﬁsgfrcg on of the invention j
h

i 15 The invention concerns a process for e treatrent of gasoline

conpri sing any Y periprdsb@hibs sl ovbthPalil YnkudlloBh Ak

nono-ol efins, and sul phur- contai ning conpounds™in the formo r capt ans
and |ight sul QhégﬁgljneIageﬁéa%ﬂ%ﬂ&hy&dk\é&nti on is of particular application in
the transformati on .of conversion gasoline, in particular gasoline from

catal ytic cracki ngThé hytirbenad @én%ﬁjpm%&ggj A9 sﬂiEﬁEgmesé, thlglgg 20 0R E%kef action

process, froma visbreaking process, or froma pyrolysts proce Feeds
for which the mdly aithir@Bedt 3o AR RlolaRRESy DAME: PhilPls!d o HyatoPerbdde range 0C
to 280C, nore preci sel ;p/ in the rangeﬁ%%oc to 2%88 eé'lbﬁseaﬂﬁgegs O%g'y al so
contaln the diolefins (one mole of hydrogen per mole of diolefin).

The mixture constituted by the gasoline and hydrog;m is brougﬁt into
10 contact W1th the catalyst af a pressure in the range 0.5 to 5 MPa, a temperature in
~ the range 80°C to 220°C, with a liquid hourly space velocity (LHSV) in the range
11" t0 10 b, the liquid hourly space velocity being expressed in litres of feed per
litre of catalyst per hour (I/L.h). |
Detailed description of the invention
15 The invention concerns a process for the treatment of gasoline comprising
any type of éhemical family, in particular diolefins, mono-olefins, and' sulphue-
containing compounds in the ‘form of mercaptans and light sulphides. The present
invention is of particular application in the transformation of conversion gasoline,
in particular gasoline from catalytic cracking, fluid catalytic cracking (FCC), ﬁ-oﬁ:t
20 - a cokefaction process, from a visbreaking process, or from a pyrolysis process.
Feeds for which the invention is applicable have at‘ boiling point in the range 0°C
o 2§O°C, more precisely in the range 30°C to 250°C. The feeds may also contain
- hydrocarbons containing 3 or 4 carbon atoms.
As an example, the gasolines detived from catalytic cracking units (FCC)

25  contain, on average, in the range 0.5% to 5% by weight of diolefins, in the range




hydr ocarbons containing 3 or 4 carbon atons. As an exanple, the gasolines
derived fromcatal ytic cracking units (FCC) 25 contain, on average, in the
range 0.5%to 5% by weight of diolefins, in the range 7 20%to 50% by

wei ght of nono-olefins, in the range 10 _ppmto 0.5% by wei ght of  sul phur,
generally with at | east 300 ppm of nercgptans. The nercaptans are
generally concentrated in the light fractions of the gasoline and nore
precisely in the fraction with a boiling point of |ess than 120C. 5
Treatment of the gasoline described in the present process principally
consists of selectively hydrogenating the diolefins to nono-ol efins;

{ransf or mi ng_t besdt 61t b5 8kidfeaibus Rl SORRA T A 10 63IRHAES oP' | NCI Pal |y
actro

mer capt ans, into sul phides or 10 heavier nercaptans by r nwth the

mono- ol ef i ns.  Belpiei, QAsraflP it VANGSE IR hil of RtahhAS T RefBRQs el i NS are

illustrated below by the transformation of 1, 3-pentadi ene,” an unstabl e

cconpound, whi ¢ Reraily conctR@idliY HR2iehyE1A8S Qﬁhﬁ%ﬁﬂdﬁh&:ﬁ@ﬂ%& ﬁ%?c?fgtgy gowever,

secondary nono- ol ef m hydrogenati on reactions shoul d sl nce, as

seen in the exarmaetiod&ti®W boiling b6int §¥9d%s WANkEshegesul t in the formation of
n-pentane: i H2 27! b2{ vCko i The sul phur-containing conpounds which are

to be transjormed afreutméttioFGhe BhdolindBEEARE 3R SHABR G LREL ESincib R, PT i NCi pal
mer capt ans transformation rea%%i on consi sts of Bt Fﬁﬁlog?#gs(r;i |gl§?§/on of

nono- ol efi ns byonkieofrer capt ans. Thi s

. selectively hydrogenating the diolefins to mono-olefins;
. transforming the light saﬁmted sulphur-containing
compounds, principally mercaptans, into sulphides or

0 heavier mercaptans by reacﬁonj with the mono-olefins.

Reactions for hydrogenating diolefins into mono-olefins are illustrated
below by the transformation of 1,3-pentadiene, an unstable compound, which can
readily be hydrogenated into pent-2-eme. However, secondary mono-olefin
hydrogenation réactions should be limited since, as seen in the éxample bel-ow,

15 thejr would result in the formation of n-pentane:
' H
oy 2 o Hy
t#F EH O ““"*rgc/m%cu’cﬂ‘%w oo, e

The sulphur-containing compounds which are to be transformed are
principally mercaptans and sulphides. The principal mercaptans transformation
reaction consists of thioetherification of mono-olefins by the mercaptans. This

20 reaction is illustrated below by the addition of propane-2-thiol on pent-2-ene to

form a propyl pentyl sulphide:




20 reaction is illustrated below by the addition of propane-2-thiol on
pent-2=ene to forma propyl pentyl sulphide: 1 s In the presence of
hydr ogen, sul phur-containi ng conpound transfonnation nmnay also occur via
the internediate formati on of H2S which _may then add to the unsaturated
conmpounds -present in the feed.. This patﬁmay, however, is a mnor 5 route
under the preferred reaction conditions. In addition to the nercaptans,
conmpounds whi ch can be transformed and weighted are sul phides and -
principally dimethyl sul phide, nmethyl ethyl sul phide and diethyl sul phide,
CS2, COS, thiophane and net hyl thiophane. In certain cases, |ight
ni trogen-cont ai ni ng conpound wei ghting reactions, i 10 principally
nitriles, pyrrole and derivatives thereof, may be observed. The process
described in the present invention consists of bringindsfhe feed to be
treated as a mxture with a stream of hydrogen into contpct with a i
cat al yst contai ni ng | east, oneg et fromgroup VIb r 6 in the . new
t+ %f"égﬁf

notation ~ for the pex c%bab eremht s: dbook of Chenistry
and Physics, 76t i editidn, 1995-1996) and at ggngge metal from
group. VIl (groups 8, 9 and 10) of said cl assif®Tat %, posited on a

porous support. In particular, it has been found that the perfornmances of

R LT
_VI b in the f may also occur via the intermediate formation of H,S which may then add to the
' unsaturated compounds present in the feed. This pathway, however, is a minor
5 route under ﬂle preferred reaction conditions. |
In addifion to the mercaptans, compounds which can be transformed and
weighted are sulphides and principally dimethyl sulphide, methyl ethyl sulphide
and diethyl sulphide, CS,, COS, thiophane and methyl thiophane.
In certain cases, Héht nitrogen-containing compound weighting reactions,
10 principally nitriles, pyrrole and derivatives thereof, may be observed.
The process described in the I:iresent invention consists of bringing the
feed to be treated as a mixture with a st‘reém' of hydrogen into contact with a
catalyst containing at least one metal from group VIb (group 6 in the new notation
for the periodic table of the cl@ments: Handbook of Chemistry and Physics, 76
15  edition, 1995-1996) and at least one metal from group VIII (groups 8, 9 and 10) of
said classification, deposited oIt & POrous support.
In Iﬁarticular, it has been fournd {hat the performances of the catalysts are
improved when the catalyst has the following characteristics: |
The quantity by \A;eight of oxide of the element from. group VIb in the
20  oxide form is in the range 4% to 20% by weight, preferably in the range 5% to

15% by weight. The group VIb metal is preferably selected from molybdenum

and tungsten. More preferably, the group VIb metal is molybdenum.




20 oxide formis in the range 4% to 20% by wei ght, preferably in the range
5% to 15% by weight. The group VIb netal is preferably selected from

nol ybdenum and tungsten. More preferably, the group VIb netal is

nmol ybdenum i 9 The catal yst al so contains a non-noble netal from group
VIIl preferably selected from nickel, dobalt and iron. Mre pr ef er abl y;
the non-noble nmetal from group VIII is constituted by nickel. The quantity
of non-noble nmetal fromgroup WVIII, expressed in the oxide form is |ess
than 15% by wei ght, preferably in the 5 range 1% by weight to 10% by

wei ght. The nol ar rati o between the non-noble netal fromgroup VIII and the

metal from group Vifhelchtalyst didd€coh@Rgs fnhobi0 ﬁtﬂ%ﬁf‘a& p gﬁg&%fcfa@yy in the

range 1 to 2.5 nol/nol. "'Beyond a NN/ M no ratio o nol ybdenum

contents of NDERected GrolbHadker Yot MBSt Moféﬁ%&g&ei%% %&g%oﬁﬁgﬁ?g%g&o prepare

the inpregnation solution is difficult. Sit num per unit

surface ar ea OfrofRVal i Shndiflnedl /By 11R3fan Qs fo)pO8 per ne
of catal yst, p%reg_pgrably strict Iyy | ess th n@hgﬂ]féqmglr@g{r?s@aﬁ%fﬁl\%% per n2 of
catal yst 15 Prefipleaitbded @ thdb:ahe/ flm s idks thah 95 nyPQLiShe Y, H3E: ipasured by
mercury i porosi rrgi?ry? of nore than O.CS% cng;g, YB‘?é é’rfgh y P;Dre than 0.4
cnB/ g and |e£ssuihan; ‘;}-%{fﬁjg)%g whisgd. The nercury porosinetry is neasured
i n accordance vvigtéh ﬁlye . S stan ardgASTM D4284-92 with a wetting angl e of

140, using an Autopg _ﬁmlalr'mtio’*ﬁ’é?ﬁ%enﬁh@’ﬁ};%&m@%%&figgﬁ %5‘%’?%?%4 g surface

area of the catalyst is preferably 20 [ess than erably, the

catalyst of thgeth BMEYrb VI X th W ndd®. Mo dmolBhedbraniP B mPlali 1 f€- €ar th

nmet al
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2.5 mol/mol.
Beyc_md a Ni/Mo molar ratio of 3 and for molybdenum contents of moré
10 than 4% by weight, dissolving the species to prepare the impregnation solution is
difficult.
- The density of molybdcnm per unit surface area of catalyst is strictly iess
than 10° grams of MoO; per m? of catalyst, preferably strictly less than 7 x 10
grams of MoQ; per m” of catalyst.
15 Preferably, a cafalyst with a total pore volume, measured by mercury
porosimetry, of more than 0.3 cm*/g, preferably more than 0.4 cm®/g and less than
1.4 cm?/g, is used, The mercury porosimetry is measured in accordance with the
US standard ASTM D4284-92 with a wetting angle of 14'0", using an Auntopore III
model from Micrometrics. The specific surface area of the catalyst is preferably
20 less than 300 m*/g. Preferably, the catalyst of the invention contains no alkali
metal, nor alkaline-earth inetal.
Tixe catalyst sapport is preferably a porous metallic oxide selected from
alumina, ﬁckei aluminate, silica, silicon carhide, and a mixture of these oxides.
Preferably, alumina is used, more preferably pure alumina. Preferably, the

25  support used has a total pore volume, measured by mercury porosimetry, in the




The catal yst support is preferably a porous netallic oxide selected from

al um na, nickel alumnate, silica, silicon carbide, and a m xture of these
oxides. Preferably, alumna is used, nore preferably pure alum na
Preferably, the 25 support used has a total pore vol une, neasured by
mercury porosinetry, in the 10 range 0l to 1.4 cnB/ g, preferably in the
range 0.5 to 1.3 cnB/g. The specific surface area of the support is
preferably | ess than 350 n2/g. In a variation, the suppart is constituted
by cubic gamma alumina or by delta alumna. 5 1In a preferred

i npl ementation of the invention, a catalyst is used which contains a
content by wei ghtpgeaf4 i CA@h3@X AR dnF ' rm i e range 1%to 15%
a content by wei gght of nol yb}g’eirjllg%rdg% %Qﬁ? ’Ir\#n%ggft?rlhsrﬁ%% (l:)lﬁe %F‘%"cthan 5%
and a ni ckel / molitid @bl BT 00 bidport Blordter 21 t0 2.5, the netals being
deposited on a pure alum nalagguppgf?ergggﬁiﬁtﬁg&?ggrﬁe "of sul phurization of the
10 netal s consti tut isngvdrago Walen r n % .,The catal yst of
the invention may be preparxgameﬁésu?ﬁ%ﬂ gﬁdyﬂ%gg%nﬁq%@% I'C gallummflé’r&%om to the
skil | ed persondeltavhpand i cul ar by i npregnation of elenments fromj groups
VIIl and VIb onto the sel ected support. This inpregnation may, for exanple,

be carried @dut usi ﬂga;[,\%}l@feffgﬂﬁnly}&i%ﬁbﬁokﬁg%eh{%& Pecﬁﬁjé;sgdgsq}g%‘%%onas i 15

dry inpregnation, in ich exactly the quantity 0 esl enents is

ntroduced, | nobuunsaoiionl ysabibi: oIkl € oGk Wb Gl die gl REted sol vent,

for exanple dem neralized water, which can pores e support

0 I, L RS B S ALY, o

solution is preferably dried. The preferre

e Py enared T smaany nickfsdfodeih BOAFHESH 18 Mhel 9ok SRkl AR 10 1

deposited on a pure alumina support and the degree of sulphurization of the

10 metals constituting the catalyst being more than 80%.

The catalyst of the invexition may be prepared using any technique which
is known to the skilled person, in particular by impregnation of elements from
groups VIII and VIb onio the selected supp;)rt. This impregnation may, for
example, be carried out using the mode which is known to the skilled peféon as

15 dry impregnation, in which exactly the quantity of the desired elements is
introduced, in the fonﬁ of salts which are soluble in the selected solvent, for
exampie demineralized Water, which can fill the pores of the support as exaétly as
possible. The support which has been filled with the solution is preferably dried.
The preferred support is alumina which may be prépare;d from any type of

20 precursor and forming tool known to the skilled person.

Afier introducing the elements from groups VIII and VIb and optional
forming of the catalyst, it hndergoes an activation treatment. This treatment is
generally intended to transform the molecular precursors of the elements into the
oxide phase. In this case, it is an oxidizing treatment but simply drying of the

25  catalyst may also be carried out. In the case of an oxidizing treatment, also




After introducing the elements fromgroups VIIlI and VIb and opti onal
formng of the catalyst, it undergoes an activation treatnent. This
treatment is generally intended to transformthe nol ecul ar precursors of
the elenents into.the oxide phase. In this case, it is an oxidizing
treatnment but sinply drying of the 25 cé%alyst may al so be carried out. In
the case of an oxidizing treatnent, also 11 known as calcining, this is
generally carried out in air or in diluted oxygen, and the treatnment
tenperature is generally in the range 200C to 550C, preferably in the
range 300C to 500C. Exanples of salts of netals fromgroups VIb and VII|I
for use in the iy SlciBRBRES & Al OESHSoR LFaif 80Rldiilh LLALS aplt cke!
gstate.

nitrate, 5 amoni um hept anol ybdate and anmmoni um net at ungst ny ot her

salt which 1s oeundndichiberafid & o8P MR el BoRclShd-8] Ggk,agRlP) | 11V and
y a

whi ch can be deconposed during the activation treatnent SO be used.

After cal cini nghe e S08UaoS00€D GSlaffls Akl VE MAPALD oRSs Vb hfiGpPxi de form

In the case of nickel and nolybdenum the netals are“principally in the
formof 10 M@ aRdinNBE. caBBfO bhRpRSEAInBERUARL duaf O t 1 t he feed
to be treated, the_catalyspgju%dgrgo apsulphyrfzatipﬁﬁgt%%%lg&%%hurization
(s pref erablsy aakichgh Klablybddt S RBRRNEAMEAGHRE A other Sate ol NS
presence of H2S and hydrogen, to transform the netallic oxides into

sul phi des suchi@EnWaS3 @ sMIBPBersopt iR W duf@ihdnd Lollifi; e Ol bY
injecting onto the catal yst a gﬁ?ean1contalﬁ?ﬁgdﬁgg&éﬁﬁaﬁ%gfgghﬁ% ~ 15 or

asul phur - cont aétofgose® FRMSNEL W £idn FERAIR 1050 H2S in the presence
of catalyst and hyg?ogen. Pol ysu pﬁides sg%ﬂpgiﬁ%#%%thyldisuiphide are 1128

i precursors whi Chafsr Galifink] M€ h¥tald 38 Shskdd &%@M&éf‘fﬁe%@‘%ﬁé ?OF?’The

tenperature is adjusted so that the 1128 reacts netal11c oxides to

formmetal i ¢ muh®bise 88 nickel Ahé mS bR 421 B YrifGpdR"h % Qibe 1 N Situ or

ex situ (inside or outside the
10 MoO; and NiO. Before being brought into contact with the feed to be treated, the

catalysts undergo a sulphurization step. Sulphurization is preferably carried out in

a sulpho—reducing medium, i.¢. in the presence of HyS and hydrégen, fo transform

the meiallic oxides into suiphides such as MoS; or NisS,. Sulphurization is

carried out by injecting onto the catalyst a stream éontaining H,S and hydrogen,

15 ora sulphur-containing compound which can decompose into H;S in the presence

of catalyst and hydrogen. Polysulphides such as dimethyldisulphide are HS

precursors which are routinely used to sulphurize catalysts. The temperature is

adjusted so that the H,S reacts with the metallic oxidés to form mcta}jic sulphides.

This sulphurization may be carried out in situ or ex situ (inside or 6utside the

20  reactor) of the hydrédesu!phurization reactor at temperatures in the range 200°C
to 600°C, more preferably in the range 300°C to 500°C.

In order to be active, the nietals must be substantially sulphurized. An

element is considered to be substantially sulphurized when the molar ratio

betweex; the sulphur (S) present in the catalyst and said element is at least 60% of .




20 reactor) of the hydrodesui phurization reactor at tenperatures in the
range -200C to 600C, nore preferably in the range 300C to 500C. In order to
be active, the nmetals nust be substantially sul phurized. An elenent is
considered to be substantially sul phurized when the nolar ratio between
the sul phur (S) present in the catal ystlzand said elenent is at |east 60% of
12 the theoretical nolar ratio corresponding to total sul phurization of
the el ement under consideration: (S/elenment)tyst > 0.6 x ,
(S/elenment)feoreucat in which: 5 (S/elenent)c,jyat is the nolar ratio

bet ween the sul phur (S) and the elenment present in the catalyst;

(S/ el ement) ¢, eghethedrsi I t 1A and the el enent
‘corresponding to t(’)t?lcmgﬁ?lgﬁta?i&zcgﬁsgﬂmo t?ﬁgtﬁe%@;ﬂ%ﬁ%hlnp%%? gegelﬂeﬁl ide. This
t heoretical molader @kild&aN* i €S as a function of the el enent under 10-
consideration: (S/Fe)theoreucat =1 (S/Co)nmeo etical = 8/9

(S/NI)theoreucat = @foRments. . (:’%/Mé tlcal = 2/1 15 (S/Wa,eoraieat =
2/1. ! For a cat al(yst cgfgrcf)‘arlylsts_i ng 9%%@"“?'?‘?' of nmetals, the molar ratio
between the S prasght on the catalyst and the set of the elenents nust also
be at least equal to 60%of the theoretical nolar ratio corresponding to

bei ng carriod Sotnrgerut S e IR} shSem B "B (5 o Be EBRE of each
el ement. present in the catalyst;
| (S/élement)mmmﬁca[ is the molar ratio between the sulphur and the element
corresponding to total sulphurization of the element to the suiphide.
This theoretical molar ratio varies as a function of the element under

10 consideration:

. CLOMRIES

. (S/CO)teoretca = 319

. (SfNijtheoretical =23

. (S/MO)meoreticar = 2/1
15 . e (S/Wheareticas = 2/1.

For a catalyst comprising a plurality of metals, the molar ratio bemeeﬁ the
S present on the catalyst and the set of the elements must also be at Jeast equal to
60% of the theoretical molar ratio corresponding to total sulphurization of each
element to the sulphide, the calculation being carried out pro rata with the relative
20 molar fractions of each element.
As an example, for a catalyst comprising molybdenum and nickel with a
| respective molar fraction of 0.7 and 0.3, the minimum molar ratio (S/Mo + Ni) is
given by the relationship: |

(S/Mo+Ni)gaiyst = 0.6 X {(0.7x 2) + (0.3 x (2/3)}




As an exanple, for a catalyst conprising nolybdenum and nickel with a
respective nolar fraction of 0.7 and 0.3, the mninmumnolar ratio (S/M +
Ni) is given by the relationship: (S/M+N)catstyat = 0.6 x {(0.7 x 2) +
(0.3 x (2/3)) 13 Highly preferably, t degree of sul phurization of the
netals will be greater than 80% Sul phurization is carried out on the
netals in the oxide formw thout carrying out a prior netal reduction
step. It is in fact known that sul phurizing 5 reduced netals is nore
difficult than sul phurizing netals in the formof oxides. In the selective
hydr ogenati on process of the invention, the feed to be treated is m xed

wi th hydrogen bef orightgi prefehibpy gt ddgite QofCphaativh R thd GetaedAl Hst - The

guantity of hydrogen injected is such that 'the nolar ratio between the

hydr ogen and t laea®i thh:ef0onSs t o be hydrogenated is nore than 1
(stoichionetry) 10 and |l ess than 10, preferably in the range 1 to 5

mol /ol . Too |arge Sbha£@ss iOtarifty SitQGEMe 'HRMals 85 el olidle Foth SRRBut
hydr ogenati on of the nono-olefins and as a result a reduction in the

octane nunber edryidyeongageio iRl Tt s@p. tis ¢ flohendvrtflad SIphRSAGr al |y
injected into the reactor inlet. However, it may be advantageous in |

certain cases fedudedjReils i@mbfoalefib@th@l suphlriAdg hdifls ARILRR bIRERs.t WO '
consecutive i 15 catalytic beds placed in tghe reactor. This 1 nplenmentation

can in particul ar ah kiewddigvd BRRSdRhatibR prdRBdsi dTURe tiveRnOBRIBIded df t he
reactor inlet is blocked by deposits ofp | polyners, particles or guns

present in thewrdeads aied Witk Bydeoge sfdrd l%iﬁ? vughh end aaRbd: NG hydrogen
is brought into contact with the catalyst af a tenperature in the range 80C
to 220C, - pref eda@iplsy The quantity of hydrogen injected is such that the molar ratio between
the hydrogen and the diolefins to be hydrogenated is more than 1 (stoichiometry)
.10 and less than 10, preferably in the range 1 to 5 mol/mol. Too large an excess of
hydrogen may result in infense hydrogenation of the mono-olefins and as 2 result
a reduction in the octane number of the gasoline. The totality of the fccd is
generally injected.into the reactor inlet. However, it may be advantageous in
certain cases to inject a fraction or all of the feed between two consecutive
15  catalytic beds placed in the reactor. This implementation can in particular allow
the reactor to continue to be operated if the reactor inlet is blocked by deposits of
polymers, particles or gums present in the feed.
The mixture constituted by the gasoline and hydrogen is brought into
contact with the catalyst at a temperature in the range 80°C to 220°C, preferably
20 in the range 90°C to 200°C, with a liquid hourly _spaccA velocity (LHSV) in the
range 1 i' to 10 h'', the units for the liguid hourly space velocity being litres of
feed per litre of catalyst per hour (/Lh). The pressure is adjusted so that the

reaction mixture is mainly in the liquid form in the reactor. The pressure is in the

range 0.5 MPa to 5 MPa, preferably in the range 1 o 4 MPa.




20 in the range 90C to 200C, wth a liquid hourly space velocity (LHSV) in
the range 1 h4 to 10 11', the units for the liquid hourly space velocity
being litres of feed per litre of catal yst per hour (I/1.h). The pressure
is adjusted so that the reaction nlxtuL is minly inthe liquid formin
the reactor. The pressure is in the ge 0.5 MPa to 5 MPa, preferably in
the range Ito 4 MPa. 14 The gasoline treated under the conditions defined
above has a reduced diol efins and nercaptans content. In general, the
gasol i ne produced contains less than 1% by wei ght of diolefins, preferably
| ess than 0.5% by weight of diolefins. The |ight sul phur-containing

conpounds with a boTHd fgolpRithate@funli®SBe tdi@kohNAdnRE a@ovUHaQQ'}@c%ec( 84C) are
general ly nore than 50% converted. Thus, it is possible to separate the

[i ght fracti ondfolefis tdiemgasmpeink Betddy igstdrdl] 88 EABIRWodubedBdint Ris fraction
directly to the gasoline pool wthout supplenental treatnment. The |ight

fraction. of thehagasoby mgigenefoebhgpﬂpeiabgnemﬂmmmtby%ghe@ﬁh&lm@ 120C,
preferably |ess than 100C and nore preferably less than 80C. i 10 This

novel catal yst Thﬁllglﬁ@ﬁlp]ﬁwc&ﬁtbjmn? Gorhgthah® W a USifn &t%léé?ﬂﬁ&ﬁ'}at GP( the
process described in patent application BP—OlO?%%%% Al . Example 1:

Prepar at i on5 of thivghérle(84°€’) Areqflerdly(:ARE tHah 5@%%@5@&9& eihm@lmgossﬁgle ﬁ,nd E (in

accordance with the invention) Catalysts A B, C, B and wer e prepared by

dry inpregnat i sparaihie lightl Bactiphtivas e @ggﬁ@qgjdg@m§b§gggupgmgaﬁkylng out
dry inpregnation of a solution of ammoni um hept anol ybdate and ni ckel

nitrate, the vedcdon eu@ﬁy&m;eaéquﬁﬁaﬁoo‘;%ﬂi&ﬁtqeppiﬁﬁaﬁta%@atﬁ&tt hge Bl | C
precursors being equal to the water take-up Volume corresponding to the

-mass of the supptcd oftthe BROENENRGNBIRH af b #int\6@ 1ddi IR 12048 BEferal ' ch can
penetrate into the pores). The concentration of precursors int
less than 100°C and more preferably less than 80°C.
10 This novel catalyst is particularly suitable for use in the context of the
process described in patent application EP-01077247 Al.
Examplellz Preparation of catalysts A and B (not in accordance) and C, D
and E (in accerdance with the invention)
Catalysts A, B, C, D and E were prepared by dry impregnation. The
15 = synthesis protocol consisted of carrying out dry impregnation of a solution of
ammoniun} hepfamolyhdate and nickel nitrate, the volume of the aqueoes solution
containing the metallic precursors being equal to the water take-up volume
| corresponding to the mass of the support to be impregnated (total volume of water
which can penctrate into the pores). The concentration of precursors in the
20 solution was adjusted so as to deposit the desired weights of metal oxides onto the
supi::ort.
The solid was then left to mature at ambient temperature for 12 hours, then

dried at 120°C for 12 hours. Finally, the solid ‘was calcined at 500°C for two hours

in a stream of air (1 Vg.h).




20 solution was adjusted so as to deposit the desired weights of netal
oxi des onto the support. The solid was then left to mature at anbi ent
tenperature for 12 hours, then dried at 120C for 12 hours. Finally, the
solid was cal cined at 500C for two hours in a streamof air (1 1/g.h). 15
The support used was an alunina with algore volume of 0.7 nug. The
characteristics of the catalysts which were prepared are provided in Table
1 below. The prepared catalysts differ in their active phase content.
Tabl e 1: Characteristics of catalysts A, B, C, D, E, Fin the oxide form
Catalyst ABCDE %by wight 11 12 9 5 7 of M3 %by wight 0.6 1.9
4.7 5.2 5.5 of N @Dl tQusdd Rasdardal@miha Jith P Siahd fgllyqlgﬁ,( 1#A.5 5.0 3.8
1.9 2.9 4 g/necat) St g 280 280 280 b B PR e Suport
m/g 5| Cat iakfrifes B WLy GhlcR AEE HHRRE Gro"prblhiabdfn ridfEL 1 ON: 11
‘below. The prepared catalysts differ in their active phase content.

. Table 1: Characteristics of catalysts A, B, C, D, E, F in the oxide form

Catalysi A B C D E
% by weight 11 12 9 3 7
of MoQs '
% by weight { - 0.6 1.9 47 52 55
of NiO
Ni/Mo 0.1 03 1 2 1.5.
molar ratio '
d Mo0s; (10 4.5 5.0 3.8 1.9 2.9
¢ o/m’cat) ' '
Specific 280 280 280 280 280
surface area
of sugport,
m'/g

Catalysts C, D and E were in accordance with the invention; in contrast,
catalysts A and B had a Ni/Mo ratio which was too smali and thus were not in
accordance with the invention.

Beyond a molar ratio Ni/Mo of 3 and for molybdenum .cbntcnts of more

10 than 4% by weight, dissolving the species to prepare the impregnation solution is
difficult, |
Catalyst efaluation

The activity of catalysts A, B, C, D and E was evaluated by a selective

hydrogenation test for a mixture of model molecules carried out in a 500 ml

15  stirred autoclave reactor. Between 2 and 6 grams of catalyst were sulphurized at
' atmospheric pressure in a sulphurization bench under a H,S/H, mixture
constituted by 15% by volume of HS for 1 I/g.h of catalyst and at 400°C for two
hours. This protocol produced sulphurization ratios of more than 80% for all of

the catalysts of the invention. The sulphurized catalyst was then transferred into




catalysts A and B had a Ni/M ratio which was too small and thus were not
i-n accordance with the invention. k Beyond a nolar ratio Ni/M of 3 and
for nol ybdenum contents of nore 10 than 4% by wei ght, dissolving the
species to prepare the inpregnation soll%ti onis, difficult. Catalyst

eval uation The activity of catalysts A B, C, D and E was evaluated by a
sel ective hydrogenation test for a m xture of nodel nolecul es carried out
ina 500 mM 15 stirred autocl ave reactor. Between 2 and 6 grans of

catal yst were sul phurized at atnospheric pressure in a sul phurization bench
under a H2S/HZ m xture constituted by 15% by volune of H2S for 1 1/g.h of
catal yst and athe4@0Cr frothe tiwencehsd uirsand Dhiughtiintcosiadt wath@3ueadfsiddghur i zat i on
ratios of nore than 80% for all of the catalysts of the invention. The
sui phuri zed cafeed gist totabpredshierof ttI5AVIB id A tempetatik® of 140eCT FAEh@¢suden t he
absence of air and brought into contact wwth 250 m of node feed at a
total pressurewssfkeft condtdRadwing tixitesa by sdtgiigtiiepen. of 160C. The pressure was
kept constant during the test by addi ng hydrogen. The feed used for the
activity test had tThe ffed lusainion thecaptiviosictti i thel 00wink cp@pdsRisnWRiopht of

sul phur in the form of nethyl-3-thiophene, 100 ppm by wei ght of sul phur in
t he form of5 prupoelewdgltiof adiphut 80thb formeif glathyDS-odpdéden 1007y wagun of
hexene-1, in n-heptane. The tinme t=0 of the test corresponded to bringing
t he catal yst ioftsdplnomit the formvefipropadie?-fteeidl 097 bewtightof PR @tthwasmfdfxed at 45
m nut es and gas chromatographic 10 analysis of the liquid effluent

obt ai ned al | owezkntlicinadfeptand. i es of the various catalysts to be eval uated
for the hydrogenation of isoprene (nethylbutene formation), the

hydr ogenati on of hEheetitee &0(of drerrast c@respinded foebagiag the RekalfySifinto contact

with the feed. The test period was fixed at 45 minutes and gas chromatographic
10 analysis of the liquid effluent obtained allowed the activitics of the various
catalysts to be evaluated for the hydrogenation of isoprene (methylbutene
formation), the hy&ogenaﬁon of hexene-1 (formation of n-hexane) and for
weighting of light mercaptans (conversion of propane-2-thiol),
The activity of the catalyst for each reaction is defined with respect to the
15 normalized rate constant obtained for each reaction per gram of catalyst. The rate
constant is calculated by assuming first order for the reaction:
AZ)=kKX)/m
in which:
AD: acﬁvity of catal'yst for reaction X, in min™ per gram of catalyst;
20 k: rate constant for the reaction under consideration, in miﬁ"i, being calculated in
accordance with the formula:

k(Xj = (1/45)*In(100/(100-conv(X) ))

25




I weighting of |ight nmercaptans (conversion of propane-2-thiol). The
activity of the catalyst for each reaction is defined with respect to the
15 normal i zed rate constant obtained for each reaction per gram of

i s cal cul ated by assuming first order for the

catal yst. The rate constant
reaction: A(X) = k(X)/m in which: A(X) activity of catalyst for reaction
X, inmnr per gramof catalyst; | 20 k: rate constant for the reaction

accordance with the

under consideration, in mnt, being calculated in
formula: k(X) = (1/45)*1n(100/(100-conv@® )) 25 17 where: 45: test
duration in mnutes; conv(X): conversion of conmpound X X = isoprene or

propane- 2-t hi olee0r hexane-1; 5 m nmass of catalyst (oxide form) engaged in
the test; X reaction under consideration: X = isoprene: hydrogenation of

i soprene; X =4§]%pmﬁ%hﬁﬂﬁ%uggenatlon of hexene-1;, X = propane-2-thiol:
conversi on of propane-2-t . '10 The selectivity of the catal yst towards

t he hydrogenat &&Qogf doRESN S Som: p&ene ang(thelsgﬁéﬂe onprB&:ﬁe agi:hvi ties of

the catal yst in hydrogenating iso
~or hexane-1;

5 m: mass of catalyst (oxide form) engaged in the test;
X: reaction under consideration: |
X = isoprene: hydrogenation of isoprene;
X = hexene-1: hydrogenation of hexene-1;
X = propane-2-thiol: conversion of propane-2-thiol.

10 The selectivity of the catalyst towards the hydrogenation of isoprene is
equal to the ratio of the activities of the catalyst in hydrogenating isoprene and
hexene-1:

Afisoprene)/A(hexene-1).

The resulfs obtained for the various catalysts are shown in Table 2 below.

15 Table 2: Performances of catalysts in model molecule test
Catalyst A B C D E
A(isoprene)*10° 6.1 8.3 25.2 28.3 23
A(bexene-1)*10° 0.23 0.26 0.25 0.26 0.23
A(isoprene) Alhexene- 27 32 102 109 98
D) .

20

Catalysts C, D and E, in accordance with the invention, have high activity

compared with catalysts A and B, not in accordance with the invention, for the

hydrogenation of isoprene without significantly hydrogenating the hex-1-ene.

Example 2: Influence of surface density of Mo

In this example, catalysts G and H were prepared using the operating

protocol described in Example 1.




hexene-|: A(isoprene)/ A(hexene-1). The results obtained for the various
catal ysts are shown in Table 2 below. i 15 Table 2: Performances of
catalysts in nodel nolecule test Catalyst ABCDE Aisorene)*10 6.1 8.3
25.2 28.3 23 A(hexene-1)*10 0.23 0.26 9.25 0.26 0.23 A(isoprene)/ A(hexene-
27 32 102 109 98 1) Catalysts C, D and'®, in accordance with the

i nvention, have high activity conpared with catalysts A and B, not in
accordance with the invention, for the hydrogenation of isoprene wthout
significantly hydrogenating the hex-1-ene. 20 Exanple 2: Influence of
surface density of Mo In this exanple, catalysts G and H were prepared

using the operati ng'ramésmmhct@ﬁ&fcgbb&%n}s&@@iﬁﬁftﬂeox}&m bl e 3:

Characteristics of catalysts Gand Hin the ox orm Catalyst GH % by
wei ght of M 12 8 %dys{€l ght” offT NTO§ 8 IN{M tar—Tatio 1.3 1.9
dMbGB (10 g/ micat ofdy Reidhtéf MR C! 1 1[C SUTHACE £¥ea—d%25upport, 130 130 nR/g

Catal ysts G and H yRE R a¥abd@ocd 117 e grotetmotecytetept described in
Exanpl e 1. Ni/Mo molar ratio 13 1.9 |
d MoO; (10™ g/m”cat) 11.5 - 72
specific surface area of support, 130 130
mz/g

Catalysts G and H were evaluated in the model molecule test described in

Example 1.

5 Table 4: Performances of catalysts G and H in model molecule test

Catalyst G H
A(isoprene)*10° - 6.9 13.6
A(hexene-1)*10° 0.14 0.13
A(isoprene)/A(hexene-1) 48 104

. Catalyst G, not in accordance with the invention (d MoQ; > 107 g/m%.)
exhibited a deficient isoprene hydrogenation activity compared with catalyst H,

which was in accordance with the invention.




5 Table 4: Performances of catalysts G and H in nodel nolecule test
Catalyst GH A(isoprene)tl103 6.9 13.6 A(hexene-1)*10 0.14 0.13 A iso rene
! A(hexene-1) 48 104 Catalyst G not in accordance with the invention (d
MO3 > 10.3 g/nR2Cat) i exhibited a defjgcient isoprene hydrogenation
activity conpared with catalyst H, | Ich was in accordance with the
invention. 1 | 19 CLAIMS 1. A process for the selective hydrogenation of
pol yunsat urat ed conpounds into nono-unsaturated conpounds whi ch can
jointly carry out weighting of saturated |ight sul phur-containing
conpounds by reaction with the 5 unsaturated conpounds contained in

gasoline, said process enploying a qaAamMsst containing at | east one netal
fromgroup VIb and at | east one non- noble netal fromgroup VIII deposited

on a support, and iA pweessfor thé beectit® HydrodeNatioR iof Pély@fsatrated RoRpoufle €l enment
fromgroup VIb is.in the range 4%to 20% 10 the anpunt by wei ght of

oxi de of the el enerttofiaRugsadiified Mhpouhd H188Scahantl ¥ WRIgRg the
degree of sul phutization of the constituent netals of said cat a% yst is at
I east 60% the nolofrsatugitddolifie tsepRik-doRRinf@NcoAddl@ls B adacfidrOM@ RUP
5 unsaturated compounds contained in gasoline, said process employing a
catalyst containing at Jeast one metal from group VIb and at least one non-
noble metal from group VIII deposited on a support, and in which:
» the amount by weight of oxide of the element from group
VIb is in the range 4% to 20%;
10 . the amount by weight of oxide of the element from group
VII is less than 15% by weight;

. the degree of sulphurization of the constituent metals of

said catalyst is at least 60%;

. the molar ratio between the non-noble metal from group

15 VIII and the metal from group VIb is in the range 0.6 to 3
' mo]fmol;

. the density of the element from group VIb per unit surface

area of catalyst is strictly less than 10~ grams of the oxides
of the group VIb element per m? of catalyst.
20 2, A process according to claim 1, in which the catalyst comprises a metal
from group VIb selected from molybdenum and tungsten. -
3. A process according to claim 2, in which the metal from group VIb is
| molybdenum.
4, A process according fo claim 1, in- which the catalyst comprises a non-

25 noble metal from group VIII selected from nickel, cobalt and iron.




15 VIIl and the netal fromgroup VIb is in the range 0.6 to 3 noll nol;

the density of the elenment fromgroup VIb per unit surface area of
catalyst is strictly less than 10 3 granms of the oxides of the group Vib.
el ement per nz of catalyst. 20 2. A progess according to claim1, in which
the catal yst conprises a nmetal fromgroup VIb selected from nol ybdenum and
tungsten. 3. A process according to claim?2, in which the nmetal from group
VIb is nolybdenum 4. A process according to claiml1, in which the

catal yst conprises a non- 25 noble nmetal fromgroup VIII selected from

ni ckel, cobalt and iron. 20 5. A process according to claim4, in which

the non-nobl e St al A bfoeess d6cdetfng 1¥lclaim 4SinNiifdhe néh-ndbldhANGRM F66P! di ng to
one of the preceding clains, in which the catalyst conprises a weight

content of the oxi deaéniche el ement fromgroup VIII in 5 the range 1%to
10% by weight. 7. A process according to claiml, in which the degree of

sul phuri zati oneof A pfc&s asdoidingeidlont Bt Bk Pre0ddipal ng%qdh%/cgtthg Staljef € than

)|
80% 8. A process according to claiml, in which the nolar rati'o between

the non- nobl e net abmpfiesh GetUbeodtehl ofaRLh iR f MR teRimeht 86 gfoﬁ%' ROYD is in the
range 10 1 to 2 nol/nol. 9. A process according to one of the preceding

claims, in shich the eddeabyst1 09 ¥swagiiot al pore vol une of nore than 0.3
cnB/g. 10. A process according to claim9, in which the catalyst has a

total pore VOF.UNME A Probdde adcariif 9 cthik TBInOwHich the ﬁc%@A&mﬂhMéén & process
according to one of the preceding clains, in which the specific
the constituent metals of said catalyst is more than 80%.
8. A process according to claim 1, in which the mol& ratio between the non-
noble metal from group VIII and the metal from group VIb is in the range
10 1 to 2 mol/mol.
9. A process according to one of the preceding claims, in which the catalyst
has a total pore volume of more than 0.3 cm¥/g.
10. A process according to claim 9, in which the catalyst has é total pore
volume in the range 0.4 cm¥/g to 1.4 cm®/g.
15 . 11. A process according to one of the preceding claims, in which the specific
surface area of the catalyst is less than 300 m*/g.

12, | A process according to claim 1, in which the catalyst support is a porous
metal oxide seleded from alumina, silica, silicon carbide and a mixture of
said oxides.

20 13. A process according to claim 12, in which the catalyst support is
constituted by pure alumina.
14, A process according to claim 12 or claim 13, in which the support is
constituted by cubic gamma alumina or delta alumina.

15. A process according to one of claims 12 to 14, in which the catalyst

25 support has a pore volume in the range 0.4 to 1.4 cm/g.




surface area of the catalyst is less than 300 n2/g. 12. A process according
to claim1, in which the catal yst support is a porous netal oxide selected
fromalumna, silica, silicon carbide and a m xture of said oxides. 20 13.
A process according to claim12, .in whigh the catal yst support is
constituted by pure alum na. 14. A process according to claim12 or claim
13, in which the support is constituted by cubic gamma al um na or delta

al um na. '15. A process according to.one of clains 12 to 14, in which the
catal yst 25 support has a pore volune in the range 0.4 to 1.4 cnB8/g. 21
16. A process according to claim15, in which the catal yst support has a
pore vol une i nl&he 4 aregess Ge®rding 1 cfiimg A lig which. thecatdysesipbarehds ydhorgenat i on
process according to one of the preceding clains, in which the feed is
brought into cont acelupietintheliange 8540 Y3tm¥e. a 5 tenperature in the range 80C
to 220C at a liquid hourly space velocity in the range 1 if' to 10 h"' and
at a pressure 1h t He selegtiye lyd®genatigh MRagss according to one of the preceding

claims, in which the feed is brought into contact with the catalyst at a
5 temperature in the range 80°C to 220°C at a liquid hourly space velocity in

the range 1 h™? to 10h™ andata préssure in the range 0.5 to 5 MPa.




