ZNERATI ON PR@ESS FOR A CATALYST CONTAI NI NG AT LEAST-ONE - -

PREG OUs METAL The i nvention concerns a process for the regeneratian
of a used hydrocarbon treatnent catalyst, preferably a reformng catal yst,
containing at |east one precious netal, preferably platinum optionally at

| east one additional netal selected fromthe group formed by netals from
~groups 7, 8, 9, 10, 13 and 14 of the perilodic classification of the

el ements, and OFFHIPE, REGENERNTION \PROCESS#OR 20 0ATAIVSO qsoNraTNNNGS BF abl y
chlorine, and EEASTecNE PRECIQUSIMETALSUpport, preferably al um na The
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reformi ng catal yst ~ contal ning at I num an gen,

preferably chigrige.ysed oM | ErbSEMEAENGAY .st.?’ \é_ﬂf %Jam'gﬁeg by

refiners to valorise petro eum napht ha obtained from ation, “with

a |ow octangefusiiig catali¥] @ntd e et ekl eﬁetﬁfe@féﬁglml

napht ha feed, which mainly conprises hydrocarbons containing 7 to

carbon atons peRfefePdiSDy| platansintt Soptiowa PRy | wrofledsnsher radwlﬁf@nal
paraf fi ns and napht henes contained in the feed into aromatic

hydr ocar bons. metEle selsitedliefismbtite qfoup hixsrmed dag tmet sl S Brdith Gtdups
endot herm c. This transformation, termed catalytic reformng, is

general ly carrd,ed ou®, al.0, hilgh stretrpk4 advfir ehé opetrtieddrcd el aafs iFiHaarirdiC) of at
low to nedium pressure (3.5 to 25 x 10[err] Pa) and in the presence of a
catal yst. It pheledamentsf anditesppehy driganallgh aasleast combUstidgen,
(Cerr]-Cerr]) gas and liquefied gases ((Jerr] + (Cferr]), as well as
coke. preferably chlorine, and at least one porous support,
preferably alumina. The invention particularly concerns,
for example, regeneration of a catalytic reforming catalyst
containing at least platinum and at least one halogen,
pre‘ferably chlorine.

The catélytic reforming process is widely used by
refiners to vaiorise petroleum naphtha obtained from
distillation, with a low octéne numbgr. Chemical
transformation of the petréleum naphtha feed, which mainly
comprises hydrocarbons containing 7 to 10 carbon atoms per
molecule, consists principally of -transforming the n-
paraffins and naphthenes contained in the feed into
aromatic hydrocarbons. @ The most desirable of these
reactions are highly endothermic. This transformation,
termed catalytic reforming, is generally carried out at
high temperature (of the order of 500°C), at low to medium
pressure (3.5 to 25 x 10° Pa) and in the presence of a
catalyst. It produces a reformate, a hydrogen-rich gas, a
combustible (C,-C,) gas and liquefied gases (é3 + C), as

well as coke.



2 fThe wefornming catalyst is generally a porous solid in the formof
smal | rods (extrudates), spherules or grains, and conprises alum na,
chlorine, platinumand an additional netal selected fromthe group forned
by metals fromgroups 7, 8, 9, 10, 13 and 14 of the periodic
classification of the elenents, and copper, such as thallium manganese,
germanium indium iridium rheniumor tin, preferably rheniumor tin.
The reformng catalyst. is a substance of cgnplex nmanufacture with a very
hi gh cost due to the use of precious netal (s). During the catalytic

reform ng process, Thie reFcinisly ERtdWdty D8 aghiedtal I9dac8sronsi Belpal kv
because of the deposition of coke at the surface. It is thus periodically

necessary to cehéyfouin off g@ldr alody (RerAidattesih dphebuléy 68Ngrhasas,
elimnation of the coke by controlled burning, generally in the presence
of air dil ut edamdtdomprisegeilymimal chibsminen plathiens Baid ah sadiedonale
conbusti on) and oxychl orinati on, whi ch primarily redisperses the
nmet al s and al smetal] usétethedafirdimt {hef grbep fbumedabpymetdlsi bnomf geblipsi ne
or an organic chlorine- containing conmpound in an oxidizing medium (this
operation is her&in&it 0t ckIreandx}dhiodr ithet ipgpiodic clpmsibivapionnef
reform ng catal yst regeneration _ operation takes place in situ, i.e., on
the sane site &BRe EHenastiser gnd( rePPey, sHgh sagathaddivm, | nanganesent

germanium, indium, iridium, rhenium or tin, preferably
rhenium or tin. The reforming catalyst is a substance of
complex manufacture with a very high cost due to the use of
precious metal (s) .

During the catalyticlreforming process, the catalyst
activity gradually reduces, principally because !of the
deposition of coke at the surface. It is thus periodically
necessary to carry out a regeneration operation which
mainly comprises elimination of the coke by controlled
burning, generally in the presence of air diluted with
nitrogen (which operation is hereinafter termed coke
combustion) and oxychlorination,  which primarily
redisperses the metals and also adjusts the acidity of the
alumina by addition of chlorine or an organic chlorine-
containing compound in an oxidizing medium (this operation
is hereinafter termed oxychlorination).

The conventional reforming catalyst regeneration
operation takes place in situ, i.e., on the same site. as
the refinery (onsite), and is carried out in different

fashions depending on the catalytic reforming process.



fashi ond depending on the catalytic reform ng process.

3 When the catalytic reformng process is a continuous catalytic

ref orm ng (CCR) process, t he catal yst progressively flows
(circulating bed) through a nunber of reaction zones in which the feed
circul ates and where the chem cal reactions associated with catalytic
reformng take place, following which it is extracted fromthe final
reaction zone and directed towards a regenemati on zone. The duration of a
(reaction + regeneration) cycle for the catalyst is generally in the range

0.1 to 10 days. In yfien ERECRSEANYRAZ WHotdlind BAoY¥Sss | $s"e Wi dddsd 'Y

stored in a collecting drumthen“taken to the Tegeneration zone proper

where coke comagiaigt ol | omeeb gy chleckpat | ghobesstar I itd@d OUtcatalJde
catalyst is returnéd to the first “reaction zone, generally after passage

through a coll %&Umssiwmlf af 16Ws a (& £HE61a40IngPBEa) | BArBliGEN adglumblye ot he

catalyst for the reformng reaction, and optionally a sul phuration

oper ati on whi clregeitiespuifed Oipawhiont the Heedt beradliatesnahdmwihalraisase by
sul phur, this operation being carried out if the nature of this netal so
dictates (for chemijglad reactions associatedr withoatdbyt ideaerefiorniing neike
for tin). However, this reduction operation and the optional

sul phur ati on r pdercieon fahlawingt akeiqh add i hst lextrfdatstd r Exomi otheorfiinal
Finally in this case, the catalyst is regenerated in a zone which is

di stinct from reactdsey i aene zands dire¢ted| towardgndacregereratrion zone.

The duration of a (reaction + regeneration) cycle for the
catalyst is generally in the range 0.1 to 10 days. In the
regenefation zone, the catalyst is normally firstly stored
in a collecting drum then taken to the regeneration zone
proper}where coke combustion followed by oxychlorination is
carried out. The catalyst 1is returned to the first
reaction zone, generally after passage through a collecting
drum, after a reduction operation which activates the
catalyst for the reforming reaction, and optionally a
sulphuration operation which corresponds to passivation of
the additional metal used by sulphur, this operation being
carried out if the nature of this metal so dictates (for
example, sulphuration is carried out for rhenium but not
for tin). ﬁowever, this reduction operation and the
optional sulphuration reactibn can also take place in the
first reaction zone. Finally in this case, the catalyst is
regenerated in a zone which is distinct from the reaction
zones but. in direct contact therewith.

When the reforming reaction is a semi-regenerative type

process (also known as a fixed bed process), the catalyst



When the reform ng reaction is a sem -regenerative type process (also
known as a fixed bed process), the catal yst

4 is present in reaction zones through which the feed circulates, but the
catal yst does not circulate fromone reaction zone to another while the
chem cal reactions associated with catalytic reformng are taking place.
In this case, regeneration is periodically <carried out, generally
for 7 to 10 or 15 days every 3 nonths to 12 nonths of use depending on the
severity of the operations. The catalyst remains in the reaction zone

which becomes i{8e pr&88AET alh Ored@¥fon zdrks C¥HrIuyh { WAETh Ol hel 2o eS
conprising several reaction zones, it is also possible to 1solate one

reaction zone &ipBudhbes,’ dut! ithe Z88€8196tt Baks hbtCHLAGIl1MASe 8f rom one
regeneration zone while the other reaction zones continue to carry out

catal ytic reforeadgiohutzemé y ton paoithetr ofhibe adiel yhemikedentehbtibas
reaction zones is thereby regenerated. Thus in this case the catalyst is
regener at ed i nasseonatelli whths calted the nedoirmdmg e takinghelacate dnso
cases where the catalytic reformng process is a m xed technol ogy process,
i.e., one procekis coabenesregenerahigoneisw pariedicadygnecarried out,
technology w th reaction zones with continuous technology. 1n this case,
the two types @¢nergdh¥r fidwn7ate tMsoysdd days ®veswy ITamehghisc to 12
reform ng processes, which are, conventional and widely used in
refineries, erf@aRrherofpues| dapendinggonhehe %%%?E%Fﬁn?fpFKﬁc@Eérﬁylégé-to

a lack The catalyst remains in the reaction zone which becomes the
.'regeneration zone. In certain types of processes
comprising several reaction zones, it is also possible to
isolate one reaction zone from other reaction zones so that
it can act as a regeneration zone while the other reaction
zones continue to carry out catalytic reforming, but only
a portion of the catalyst present in the reaction zones is
thereby regenerated. Thus in this case the catalyst is
regenerated in a zone which is also the reaction zone.

There are also cases where the catalytic reforming
process is a mixed technology process, i.e., one process
combines reaction zones with semi-regenerative technology
with reaction zones with continuous technology. In this
case, the two types of regeneration are thus uséd.

These catalytid reforming processes, which are
conventional and widely used in refineries, encounter
problems during their operation, principally due to a lack
of flexibility in the regeneration systems used.

Regeneration in a CCR type process is directly affected

by events in the reaction zones, and any abnormal operation



of flexibiligy in the regeneration systens used. Regeneration in.a CCR
type process is directly affected by events in the reaction zones, and any
abnornmal operation . : 5 of these zones
has a direct effect on the operation of the regeneration zone, since the
regeneration zone is generally only programmed for operation using nornal
conditions. Thus any dysfunction, which manifests itself in arisein the
coke content in the catalyst to be regenerated conpared wth the nornal
content, generally 4%to 5% by wei ght of dJoke, requires either the

catal yst regenggatheBel 3bfekOhB8 af 8d¥eed bErFave enCensi 8geahlk8on of the
exothermcity problens in the regeneration zone, neaning in total a

reduction in thegéfiedtatibanzones sfflcéhtie ardguhisidoion ol iRy geuekiagn yof
the wunit, which is costly to the refiner; or the catalyst nust be

conpl etel y chaogeg grbdremmedd fxat abpetratibn tushngonodial ecoagd): ignean
to a platinumrecovery conpany. Further, coke conbustion may be

i nconpl et e. Thu&egaydidyg fuageriamt iwinicin marsefestegerssbf | ¥i» ar pdeesin
this requires stopping the production unit for the entire duration of the
regener ati on stke, cokéctmtenisin\the adtmlyslf iteebe régeheratied gompared
dysfunction in the reaction zones which produces a hi gher coke content
than normal, tWétBt §pe mormad jconrtent| oggierally 4fkutoh&® begeadghti oF i n
such catalytic reformng, processes oses technical probl ens.

Thus, these CPEfentPaRisgs ehbBr¥ethRecatalystareganeypEdon tatei toogen

reduced to avoid considerable exothermicity problems in the
regeneration zone, meaning in total a reduction in the feed
flow rate and thus a reduction in the production of the
unit, which is costly to the refiner; or the catalyst must
be completely chang?d and the used catalyst (if it cannot
"'be re-used) given to a platinum recovery company. Further,
coké combustion may be incomplete{ |

Regarding regeneration in a semi-regenerative process,
this requires stopping the production unit for the entire
duration of the regeneration step, which is costly to the
refiner. 1If there is a dysfunction in the reaction zones
which produces a higher coke content than normal, the stop
period is even longer.

Further, regeneration in such catalytic reforming
processes poses technical problems. - Thus, these
regenerétions involve the use of air diluted with nitrogen
(with an oxygen content of 0.1% to 1% by volume) to burn
the coke, in particular when the flow rates of the
combustion gas are high, and alsb involve the injection of

a chlorinated compound during this step, which causes



(wth an oxygen content of 0.1%to 1% by volune) to burn the coke, in
particul ar when the flow rates of the conbustion gas are high, and al so
involve the injection of a chlorinated conpound during this step, which
causes 6 environmental problens. In
addition, regenerations carried out in accordance with the prior art in
continuous (CCR) type processes or sem -regenerative processes cannot
ensure perfect honpbgeneity of the conbusti oé or oxychlorination treatnent
for all the catalyst particles. Finally, these catalytic reform ng

processes  CORPRiTicHGhentdTs igrdblagenetat Addh thom O tr it o Upf0fed he
catalyst to be assessed since each sanple taken fromthe unit (production

and regener ati ot iin | acebrdgficanaithl theP RSN adityeinl cohltanuehe e(c@t)
the catalytic nass. | nconpl ete coke conbustion of the whole of the

catal yti c nasstyber pepasgises ofbyenbt rbgenbsat ied procesea®| eamiot ktsure
cat al yst. Thus catalytic. reformng processes in particular require
conti nuous nonpeafiecy diondgenaityysf Whechcombwst Bom uoat exyah lmsisidd ison
nore so than for other refining and petrochem cal processes. Ofsite
cat al yst regen&rgataentr diass skl ebdet cahalyst pangicdesused imaddot,r ddtemmnt
catalysts. They mainly conprise a step for stripping residual )
hydrocar bons, S§A&adytdd phurefedmdaSbon PEAGESEESN stIQMPTismingt he Py ot

conpri se a oxyhal ogenati,on step. Hydrotreatnent fatalysts, whi.ch do nqgt in
general cont al ReFPBERSES-GRerdR 0K rbiel the whole of the' catalyst to.be

assessed since each sample taken from the unit (production
and regénerafion) is localised and not representative of
the whole of the catalytic mass. Incomplete coke
combustion of the whole of the catalytic mass, for example,
‘may not be observed in a sample of the catalyét. Thus
catalytic reforming processes in particular require
continuous monitoring of the catalysﬁ which is as aécurate
as possible, more so than for other refining and
petrochemical processes.

Offsite catalyst regeneration processes exist in
refining for used hydrotreatment catalysts. They mainly
comprise a step for stripping residual hydrocarbons, and a
sulphur and carbon combustion step. But they do not
cbmprise a Qxyhalogenation step. Hydrotreatment catalysts,
which do not in general contain precious metals, thus do
not undergo the same regeneration treatments as catalytic
reforming catalysts.

The aim of the invention is to provide offsite
regeneration methods for used catalytic reforming catalysts

which produce technical results which are at least as good



not under go.t he sane regeneration treatnments as catalytic reformng
cat al ysts. The aimof the invention is to provide offsite
regeneration nethods for used catalytic reform ng catalysts which produce
technical results which are at |east as good

7 and normally better than conventional onsite regeneration processes for
catalytic reform ng catalysts which are currently in use. A further
aimof the invention is to provide offsite7 regeneration nmethods for any
used catalyst for the treatnment of hydrocarbons containing at |east one

preci ous net ahndpPhetRkeablY beitdtle WhardEbrverdi ik egieser &t +88eAlSht ion
conprise at | east one coke conbustion step and one oxyhal ogenation step,

preferably oxyebtessaatibor cdttalyeil spaifamility Peetiadyst®t #hichheare
regeneration treatnent of the invention can elimnate the major portion of
the coke deposuteenvhyt lia agpport and redi sperse the netallic phase.
The invention thus concerns a process for the regeneration of a used
hydr ocar bon treat mdntfugathslry stim @f etbealbnyeatiehodm rgp gatevide , offsite
containing at |east one precious netal selected fromthe group fornmed by
silver, gol d,regehenatiipnr hoekivedspalfioadi @y osigadn datallysit anflor the
platinum preferably platinum optionally at |east one additional netal
sel ected fromEkheagpenp ¢6rhvdreganbensscontaingngupt Yeast oneipregiounad
14 of the periodic ) ) ) .
metal, preferably platinum, and in which regeneration must
comprise at least one coke combustion step and one
oxyhalogenation step, preferébly oxychlorination, to
redisperse the precious metal. The regeneration treatment
of the invention can eliminate the major portion of the
coke deposited on the support and,redisperse the metallic
phase.

" The invention thus concerns a process for the
regeneration of a used hydrocarbon treatment catalyst,
preferably a reforming.catalyst;'cdntaining at .least one
precious metal selected from the group formed by silver,
gold, ruthenium, rhodium, palladium, osmium, iridium and
platinum, preferably platinum, optionally at least one
additional metal selected from the group formed by metals
from groups 7, 8, 9, 10, 13 and 14 of the periodic
classification of the elements, and copper, optionally and
preferably at least one halogen, preferably chlorine and at
least one porous support, preferably alumina, said process

comprising at least one of the following two successive

steps:



classificatipon of the elenents, and copper, optionally and refer y at
| east one hal ogen, preferably chlorlne and at | ne porous support,
preferably alum na, said process conprising at quﬁsg%gghgﬁmhh.l&eilomnng

two successive steps: \ at

| east one step (1) for conbustion of coke Umum% n sai d.
catalyst carried out in the presence of an oxy I'ng gas, at
a tenperature in the range 300[err]C to @80 err]C, preferably in the
range 350[err]C to 550[err]C, for atine in the range 0.3 to 7 hours,

at |east one sten(%tf%agﬁyrgﬁgg%r&@? )prf@(xeré&ln%ustlon 9f the coke
con roI

oxychlorlnatlon carried out in a ed air at nospher e,

tenperature in the ranaRROAher 52t Batalyst 658Fe8 EhCouRr eherafl wéb
range 350[err]C to 550[err]C, for a time in the range 0.3 to 3 ours

and in the presenceof an @Ey?eﬁaé@ﬂeaﬂﬁeﬂgcgaapuad a thapRebRiireedd nehdat
said process i-s carried out fsite and 1n that a noving bed furnace is

used for combusti onratge 30h)°aud esplal, opeesieirablyt &n £Re .range IHEMI S
of noving bed furnaces used in the process of the invention are agitated
bed furnaces, f al 1550 C befbr fartmmesititlee , rahge 0 ayeto W hbuas,
cylindrical or radial reactor), fluidized bed furnaces or other furnaces
such as circul at-i ngthdeafalr mamesstep R&t)olfouv oxyhaliogematdeon,( ipreferably
nmovi ng, agitated and thin |ayer) or belt furnaces (i.e., thin layer and
novi ng) can be usedoxyshlozimstsion, carried out in a controlled air -

atmosphere, at a temperature in the range 300°C to
650°C, preferably in the range 350°C to.550°C, for a
time in the range 0.3 to 3 hours and in the presence
of a halogenated compound,
characterised in ﬁhat said process is carried out offsite,
and in that a moving bed furnace is used for combustion
step (1) and oxyhalogenation step (2}.

Examples of moving bed furnaces used in the process of
the invention are agitated bed furnaces, falling bed
furnaces (i.e.; thin layer, with a cylindrical or radial
reactor), fluidized bed furnaces or other furnaces such as
circulating bed furnaces. Rotolouvre furnaces (i.e.,
moving, agitated and thin layer) or belt furnaces (i.e.,
thin layer and moving) can be used, for example.

In the process of the invention, steps (1) and (2) can
be carried out successively, in the same moving bed
fﬁrnace, or in at least two different moving bed furnaces.
In the process of the invention, however, steps (1) and (2)
can also be carried out simultaneously in at least two

different moving bed furnaces..



In the process of the invention, steps (1) and (2) can be carried out
successively, in the sane noving bed furnace, or in at |least two different

novi ng bed furnaces. |In the process of the invention, however, steps (1)
and (2) can also be carried out sinultaneously in at least two different
novi ng bed furnaces. -9 The
process of the invention is preferably such that the used catalyst is from
a continuous and/or senmi- regenerative typ® refornming process, i.e., a
continuous type, sem -regenerative type or m xed type process. The

regeneration procesthedfpidCeddvest ithe aAlnvent ildie id Qhr&eéraB1§OoLUehH! Rhat
probl ens caused by onsite regeneration of the prior art. In particular,

the process al thes heek8iercacabyeel 0§ tfieoh Wa pldondiipiouse 0 @Y /Ayt OlkewliePs
for a catalyst containing at | east one precious netal, preferably

pl ati num nanekggenkratdveustypes aedomnink Eirocésan. i.kurt her conldnuous
regeneration process of the invention neans that the catal yst containing
at | east one ptypeousemitalegensratdventiyme arednixesd tymenpiwcesact i on
site. This has not so far been envisaged by the skilled person, mainly
because the nmani pulfis oredgneraeign crpeassseofattdiey sinvennien nahgons tasst
one precious netal and offsite oxyhal ogenation, preferably offsite
oxychl ori nat i ohefiBeE taiwl%%wh%tﬁf%lgeé&s & Synensite reggeneration

regeneration prgcess of ,the invention is carried, out offsite, i.e,, .
carried out ou?giﬂgeépﬁﬁﬂFd%%thnFn particular, the process allows better

control of the two principal regeneration steps for a
catalyst containing at least one precious metal, preferably
platinum, namely coke combustion and oxychlorination.
Further, the regeneration process of the invention means
that the catalyst containing at least one prec%ous metal
can be manipulated away from the reaction site. This has
not so far been enviéaged by the skilled person, mainly.
because the manipulation of. a very expensive catalyst
containing at least one precious wetal and offsite
oxyhalogenation, preferably offsite oxychlorination, were
difficult obstacles to overcome.

The regeneration procéss of the invention is carried
out offsite, 1i.e., carriéd out outside a hydrocarbon
treatment unit, preferably a catalytic reforming unit, and
more generally away from the refinery site. The catalyst
is removed from the reaction zones in the refinery then
regenerated before its return to these zones.

Step (2) of the invention is followed by an offsite
calcining step, more precisely a drying step at a

temperature in the range 350°C to 550°C and in the presence



treatment unit, preferably a catalytic reformng unit, and nore generally’
away fromthe refinery site. The catalyst 1is renoved fromthe reaction
zones in the refinery then regenerated before its return to these zones.
Step (2) of the invention is followed by an offsite calcining step, nore
precisely a drying step at a tenperature in the range 350[err]Cto
550[err]C and in the presence .10 of
a gas contai ning oxygen, generally in the rdage 3% to 20% by vol une of
oxygen, for exanple at 500[err]C in the presence of oxygen. This step is
carried out inof ranges cehtainiagwekdydgemywydrneraldyskin | €de peasge. 3% to
The two steps (1) and (2) can be followed, independently of the
optional calci @0fg byepalaswe | béd ompger, foxt ekampléhatt cgooiom ngnstige i f
it is carried out, by an offsite reduction step for the catalyst, in order
to activate tpbresengleysif faxygere. i n”Thibe ayepotar banriedaonentin ree acirirey;
preferably a reform ng reaction, and an optional offsite passivation step
usi ng sul phur . wiiehhdmuwelds knewn &nlithesiliadiperseent, if any,

determ nes whet her or not a sul phur passivation step is carried out: if
the netal is tin, TR stvphustRRsi vdlion atkp (3) nocadar rbed Sellowes,

reduction and sul_phur gassi vation steps gre carried,out before the

catal yst is retBFRES nttH-é( refctitmh Patdonag n%?%"?,lnﬂ_‘l% rsé'gﬁ}hefi&ﬁc&ﬁ-bed
Feduct on st epSPEYE 1 REEoBE STl IRi RIS BEFP todf dPobarBarih out,
by an offsite reduction step for the catalyst, in. order to
activate the catalyst for use in the hydrocarbon treatment:
reaction, preferably a reforming reaction, and an optional
offsgite passivation step using sulphur. The nature of the
additional metal present, if any, determines whether or not
a sulphur passivation step is carried out: if the metal is
tin, the sulphur passivation step is ﬁot carried out. The
reduction and sulphur passivation steps are carried out
before the catalyst is returned to the reaction =zone.
Finally, the regeneration process for the used reforming
catalyst of the invention may comprise the reduction step
and the optional passivation step, these steps being
carried out offsite. Thus the process of the invention
comprises an optional supplementary reduction step for the
catalyst following oxyhalogénation in step (2). Further,
the process of the invention may comprisé an optional
reduction step for the catalyst followed by a supplementary
sulphuration step for the catalyst. These steps, however,

can also be carried out at the refinery site, i.e., onsite,



carried out offsite. Thus the process of the invention conprises an
optional supplenentary reduction step for the catalyst follow ng

oxyhal ogenation in step (2). Further, the process of the invention may
conprise an optional reduction step for the catalyst foll owed by a

suppl ementary sul phuration step for the catal yst. These steps, however,
can also be carried out at the refinery siig, I.e., onsite,

spherul es or grains, which normally conpri alum na, chlorine, platinum
and at | east one additional metal. The additional netal is generally

sel ected from sphegndeg &or ngdabyspetwhisch r aromradllps conpri%e 181ukinand
14 of the periodic classification of the elenents, and copper, such as
thal lium nangahéseinger pdaktimum atidumt leasgtuoner Bdditiional weital. The
preferably rhenium in the case of a sem- regenerative reformng
process, or tiaddatibpadasmedila izogeneraddt ypelprbedssfrom ther egaosipi on
of the regenerated catal yst. using the process of the invention is
conventional . fRrmpd bvemekpds fxevegaPuRsr dhofni Ag d8vafpsend L4gedfethel y
conprises fixing ,the nmetals on a support by inpregnation; the ionic
precursor, whi BRYIedR&t 1 agsidiicatian ok HdigyRiemertR, apdf §eBP8F . afuch

al um na support; atalyst is then drained, filfered,and dried; it then

under goes cal c?fi ‘.E%ae}ﬁlu‘a' ClAREFRERT  HFEeRH Y e r dTARAA i Thenium
generally slightly;above 28LShhLC ALhSlmeahE "LRd LhgCaL gt URY.
regenerative reforming process, or tin in the case of a
continuous type process. |
Preparation of the regenerated cataiyst using the
process of the invention is conventional. 1In the preferred
case of a reforming catalyst, it generally comprises fixing
the metals on a support by impregnation; the ionic
precursor, which is water soluble, 1is exchanged at the
surface of an alumina support; the catalyst is then
drained, filtered and dried; it then undergoes calcining in
a current of air at a temperature which is generally
slightly above 500°C. After calcining, the catalyst must
then be reduced in order to be ready for usé . This
operation is carried out at high temperature in hydrogen.
Finally, before being brought into contact with the
hydrocarbons, it 1is generally necessary to reduce the
hydrogenolysing activity of the small metallic particles by
injecting a sulphur compound: this is the optional
sulphuration step for the catalyst, which is carried out

especially if the additional metal is ruthenium or iridium.



t hen besreduced in order to be ready for use. This operation is carried
out at high tenperature in hydrogen. Finally, before being brought into
contact with the hydrocarbons, it is generally necessary to reduce the
hydr ogenol ysing activity of the small nmetallic particles by injecting a
sul phur conpound: this is the optional sulphuration step for the catal yst,
which is carried out especially if the additional netal is ruthenium or

i ridium 12 12 generally in the

hydr ocarbon treatnment unit, preferably a catalytic reformng unit.

The optional ohésetg119d4et itdr HPrdSaRbdP WA t it l?xt;iti%gt ?ﬁ@fei‘hﬁﬁ.yi 3 a

gas which contains hydrogen, at a tenperature genera e range

200[err]C to 788t&1vtSe refofﬁ@hg<mggfgnar of fsite sul phuration step
S a conventional treatnment step in gas which preferably contains

hydrogen and a sul gher opiiicgidll SE £ ureiusei@tt £gep r D81 4haodirerBional
conpri sing sul phides (nono-, di- or polysul phides), hydrogen sul phide,
mer capt ans, thtophement astemnyinotdegasul wihich c @ontiaingg hpdpogads vét cla
can deconpose to H2S i n hydrogen. The catal yst which is regenerated
usi ng the processpefratuire gevemtildy iin &heatrangst 200fCait MPEACJ east one
precious netal selected fromthe group formed by silver, gold, ruthenium
rhodi um pal | adi unffhesni aptipnadi unpffiditel atswiphumtsion ablstep at iimum a
optionally and preferably at |east one hal ogen, preferably chlorine
(general |y at @onventional treatment step in gas which preferably
contains hydrogen and a sulphur-containing compound
selected from the group comprising sulphides (mono-, di- or
polysuiphides), hydrogen sulphide, mercaptans, thiophenes
and any other sulphur-containing compounds which can
decompose to H,S in hydrogen.

The catalyst which is regenerated using the proceés of
the invention is a catalyst containing at least one
precious metal selected from the group formed by silver,
gold, ruthenium, rhodium, palladium, osmium, iridium and
platinum, preferably platinum, optionally and preferably at
least one halogen, preferably chlorine (generally at a
concentration in the range 0 to 3% by weight, preferably in
the range 0.5% to 1.1% by weight of chlorine in the case of
a used catalytic reforming catalyst) and at least one
porous support selected from alumina, silica, zeolite or
charcoal type supports; preferably, the catalyst is a
conventional catalytic reforming catalyst. With a
catalytic reforming catalyst, the catalyst which is

regenerated using the process of the invention is a porous

solid, generally in the form of small rods (extrudates),



concentfsation in the range 0 to 3% by weight, preferably in the range 0.5%
to 1. 1% by weight of chlorine in the case of a used catalytic reformng
catal yst) and at |east one porous support selected fromalumna,, silica,
zeolite or charcoal type supports; preferably, the catalyst is a
conventional - catalytic reformng catalyst. Wth a catalytic
reform ng catal yst, the catalyst which is rnggenerated using the process of
the invention is a porous solid, generallyin the formof small rods
(extrudates), 13 The used

catalyst, i.e., thermmeusedbeatafersy at £de., geher alrley conpei sesyarietfeed, 1%
by wei ght of carbon, preferably in the range 3%to 20% In the preferred
case of a usedrersrality c coeparisesy a&t algsst tite byl owebghtcosf erdartlson,
generally in the range 0.5%to 1.1% by wei ght. Step (1) is a step for
conbustion of prefegebly egerithe i nange 3&t aby20%i.n The theegperedierfedircase
oxygen-containing gas, at a tenperature in the range 300[err]C to
680[err]C, pr &ffer &bl ysrsrd t petadngéc3sopterningo GHRLYST C, the e qghlafring| y
in the range 350[err]C to 470[err]C, for a tinme in the range 0.3 to 7
hours. In the F&@&%ﬁﬁnﬁﬁnﬁﬂﬂﬂiﬁ%&ycﬁnt¢kﬁ|ﬁ@%ﬁﬁl%n5‘tﬁ?sl teby(vwpight .
coke conbustion is carried out in a thin layer fuyrnace, _preferably a
rotol ouvre  furnacteRr (B -b%l?- SFﬁPng%' c‘PH‘E’EétPGPné’ée§l"ﬁeé’r9kc%£r€Fﬁ%fFF
gas flow rates ,can, be us 2 éurnaces alstﬂgo not require a chlorine
compound to be ifhje eG2G8 Vﬁ&tﬁﬂst EePrOSHCE (FHer @i OFY MG iHENg

retention afte% Conbu%tlon temEggg uré Eﬁe the range 300°C to 680°C,

preferably in the range 350°C to 550°C, more preferably in
the range 350°C to 470°C, for a time in the range 0.3 to 7
hours. In the regeneration process of the invention, this
step (1) for coke combustion is carried out in a thin layer
furnace, preferably a rotolouvre furnace or a belt .
furnace. These furnaces mean that high gas flow rates can
be used. These furnaces also do not require a chlorine
compound to be injected during this'step, since there is
good chlorine retention after combustion. Further, the
catalyst is not exposed to excesses in the CO/CO, or H,0
concentrations as is the case in onsite regeneration
processes. Finally, hot spots and gas channelling are
reduced.

The moving bed furnaces described above, for example
rotolouvre furnaces and belt furnaces (thin layer moving
bed furnaces), are conventional and known to the skilled
pexrson.

The catalyst from coke combustion step (1) contains

less than 1% by weight of coke, preferably less than 0.5%



catal yst is mnot exposed to excesses in the COCderr] or Herr]O0
concentrations as is the case in onsite regeneration processes. Finally,
hot spots and gas channelling are reduced. The novi ng bed furnaces
descri bed above, for exanple rotolouvre furnaces and belt furnaces
(thin layer nmoving bed furnaces), are conventional and known to the
skilled person. The cat al yst fron1cokﬁ4conbustion step (1) contains

| ess than 1% by wei ght of coke, preferably Tess than 0.5%

14 by weight, and the halogen concentration, -preferably chlorine,

in the catal ysby s wedightal | antbr ehehahalagn  mrosicentiat inn e -thwefcdsipy

wei ght in the preferred case where the used catalyst contains a hal ogen,
preferably chiclliorine, insitdpe caralyst &ie grpenaddynamons thawep,0.2%,
preferably oxychlorination, in a controlled air_ atnosphere, generally and
pref erably conPxefierplinmere 10hany0vst ubk) weighkt én thet prefenraditcasein
the range 300[err]C to 650[err]C, preferably in the range 350[err]Cto
550[ err] C, for "Rexs i bR 198k FatgdySts sNtaing g, shatogam. pl%%‘%ﬁfé\ Y a
hal ogenat ed cogﬁgrnd, preferably a chlorine conmpound, for exanple in the
case when theai%dg&iFis chlorine, a chlorine conpound containing 1 to 6

carbon atoms per éacul &3 ch,as carbon_ .t tr%%h gri de gtgﬂlerrg. ‘I'er}:ea];i}pal

concentration of halogen, gre+§ra3Py 8ﬁwgﬁﬁﬁg, ArtPle & ystﬁ%?

generally in tQagcychlorination, in a controlled air atmosphere, generally
and preferably containing 0.1% to 1% (by volume) of water,
at a temperature in the range 300°C to 650°C, preferably in
the range 350°C to 550°C, for a period in the range 0.3 to
3. hours in the presence of a halogenated compound,
pfeferably a chlorine compound, for example in the case
when the halogen 1is chlorine, a chlorine compound
containing 1 to 6 carbon atoms per moiecule such as carbon
tetrachloride CCl,. The final concentration of halogen,
preferably chlorine, in the catalyst is generally in the
range 0.9% to 1.2% by weight, preferably in the range 1.0%
to 1.1% by weight in fhe preferred case where the used
catalyst comprises a halogen, preferably chlorine. 1In the
regeneration process of the invention, step (2) éan be
carried out immediately after coke combustion step (1), or
the catalyst can be stored for some time under appropriate
conditions (generally in barrels or sacks, protected from
water) before carrying out step (2). Coke oxyhalogenation
step (2), preferably oxychlorination, is carried out in a
furnace which may or may not be distinct from the furnace

for combustion step (1), selected from the wmoving bed



range Oz 9% too 1.2% by weight, preferably in the range 1.0% to 1.1% by
weight in the preferred case where the used catalyst.conprises a hal ogen
preferably chlorine. In the regeneration process of the invention, step
(2) can be carried out imrediately after coke conbustion step (1), or the
catal yst can be stored for sonme tine under appropriate conditions
(generally in barrels or sacks, protected fgom water) before carrying out
step (2). Coke oxyhal ogenation step (2), preferably oxychlorination, is
carried out in a furnace which may or may not be distinct fromthe furnace
for conbusti onfutrepcéd), deslcditedl f rabovée nfvirng exmahple agitated bed
15 furnaces described above, for exanple agitated bed furnaces, for

exampl e a seal Bdrnacasi nfdwr exemplehi 2h seadedot rokatied ifvwwmment whiah
onsite regeneration processes. The use of this type of furnace inproves
the honpgenei €3nBPtt hbecatufgdt LReaCHEVENtiongdi dionsiter regenpratiome
onset .of gas channelling by the treatnent gas. Further, there is great
flexibility irpm%e%ﬁéﬁauﬁ‘&e dbﬁ‘ﬁll‘t’{‘-oﬁgls Fype ol /inmRRs i TBROVEst Ehe
preferably oxychlorination; int referred case where the hal ogen

is chlorine, i O‘FQQ‘BB%%FKI et ot Ser‘é?l'ea r CEEREMEREL P aBViRE Hi t £6Rs

13% by vei ghi RIS e\ o @iset of Has iR r%geﬁa@&l kBB, (Zbehe B Sabron

such as seal edpuré’ﬁ&' ”gthé’{-é‘acfé e OPIEHi e, "0k "R t8pbPEting
conditions for oxyhalogenation step, preferably
oxychlorination; thus iﬁ the preferred case where the
halogen is chlorine, it is possible to operate under
overchlorinating conditions, leading to a chlorine content
in the catalyst after step (2) of more than 1.3% by weight,
for example.

The moving bed furnaces described above, such as sealed
rotating furnaces, are conventional and known to. the
skilled person.

As indicated above, in a variation §f the process the

_two steps (1) and (2) can be carried out siﬁultaneously in
the same moving bed furnace.

The characteristics of the catalyst after
oxyhalogenation step (2); preferably okychlorination, are
generally as follows. The coke content in the catalyst is
generally less than 0.5%, preferably less than 0.1% by
weight. The content of the halogen, preferably chlorine,
is generally greater than 0.3% by weight of halogen, and
more particularly for a reforming catalyst, the content is

generally in the range 0.8% to 1.3% by weight of chlorine,



ski I | eds.per son. As indicated above, in a variation of the process the
two steps (1) and (2) can be carried out sinmultaneously in the sanme noving
bed furnace. - The characteristics of t he cat al yst after
oxyhal ogenation step (2), preferably oxychlorination, are generally as
foll ows. The coke content in the catalyst is generally I ess than 0.5%
preferably less than 0.1% by weight. The content of the hal ogen,
preferably chlorine, is generally greater &fan 0.3% by wei ght of hal ogen,
and nore particularly for a reform ng catalyst, the content is generally
in the range Op8efevablydiby thei gangef Oclditotiond,.2% by weight of chlorine
16 preferably in the range 0.9%to 1.2% by weight of chlorine and nore
preferably in anéd mangepreferebly. iw bhewxpgoe &f 0%chPodi-A& byTweight of
di spersion of- the netallic _phase nust be substantially increased by
oxyhal ogenat i oRRlpEdnerabl The odjeresFins: idh. thqh@eaaégércs iRRss BRgtedsed
as a non- dinensional figure which is the ratio between the nunber of
accessi bl e net APPEEBRE1G4 1¥he 18GreAEEdaNnBYt heXYPBLageRakieR, oPrafemsblind

I's measured by quaptitative gas chem sqQrption techniques, in particular
chen sorpt i on SYERYGEITAE o opBE| CERSHALATe o oSABToBAEt: A% 95 Ao
generally littlke nodified_by oxyhalogenati.on, preferably oxychlorinatiaqn.
In the case of TAUFBPLPRA gf&éflﬁﬁyg’ﬁ'}c héss'bké%ilfaﬁ'—closgﬁef%é{'c%n numbexr of’

general |y it 48cLaNi20nkRaiOYcBhE' b Une"BURELYe! Hna Phe! 23981 Alnb2,?30

of atoms, and is measured by quantitative gas chemisofption
techniques, in particular chemisofption of oxygen. The
specific surface area of the catalyst is generally little
modified by oxyhalogenation, preferably oxychlorination.
In thé case of a reforming catalyst, the specific surface

area is generally in the range 50 to 300 m?/g, usually in

the range 120 to 230 m?/g.

. EXAMPLES
The following examples illustrate the invention without
in any way limiting its scope. They were carried out on a

pilot plant.

EXAMPLE 1 Offsite regeneration of a used Pt/Sn type
reforming catalyst
A used reforming catalyst containing platinum and tin,
and 12.5% of carbon, was regenerated using step (1)
followed by step (2). The catalyst contained 0.95% by

weight of chlorine.



EXAMPLES s The following exanples illustrate the invention without -in "
any way limting its scope. They were carried out on a pilot plant.
EXAMPLE 1 Ofsite regeneration of a used Pt/ Sn type

reform ng catal yst A used reform ng catal yst containing platinum and
tin, and 12.5% of carbon, was regenerated using step (1) followed by step
(2). The catal yst contained 0.95% by weight of chlorine.

17 Coke conmbustion step (1) was carridd out at 440[err]Cin air, at
an hourly space velocity for the gas of about 3600 h[err] for atime of 2
hours. Oxychl élokeat¢ambwstepon 2ptens (dar maed aanrisd 500 eat] €400C im
hours in an atnopsphere of air (200 1/h space velocity) containing a,
chlorine conpoahﬁ; abr Bonhpurdyc spacedyelocijtactfed &heagtisowtr abeudf 360
m/h. After ours of treatnent, the tenperature was 530[err]C The
results obtalnE £ox ehéime ©TIkoUrsel ow. The specific surface area

(SS) was neasured usi t he BET, nethod,  the di spersion was neasured b
adsor ption of oxyg&RY ‘ngquﬂ?qﬂﬂ¥n$?ﬁpc&%le%?smﬁérﬁ%ﬁgu?ﬁﬁ @5i RROZC for

comvent1onal | £oRdietl et 14, LEshifue (431 18,8 Bl /OLULL o300 20
containing a, chlorine compound, carbon tetrachloride,
injected at a flow rate of 0.8 ml/h. After 2 hours of
treatment, the temperature was 530°C.

The reéults obtained are shown in Table 1 below. Tﬁe
specific surface area (SS) was measured using the BET
method, -the dispérsion was measured by adsorption of oxygen
and the chlorine content was measured using a conventional
conductimetric technique (using a silver solution, and a
0.1 N nitric acid solution to liberate chlorine from the

catalyst surface), on a 10 g sample.

TABLE 1
Catalyst characteristics after treatment step:

Carbon combustion < 0.1% by weight C
SS = 170 m?/g
0.83% by weight Cl
79% dispersion

Oxychlorination < 0.1% by weight C
SS = 162 m?/g
1.1% by weight Cl
100% dispersion
Compared with fresh catalyst, i.e., a catalyst before
its introduction for the first time into the catalytic
réforming zone, which had a chlorine content of 1.1% by

weight, a 100% dispersion and a specific surface area of



catal yst surfface), on a 10 g sanple. TABLE 1

Catal yst characteristics after treatnment step: Carbon conbustion <
0.1% by weight C SS = 170 nferr]/g

0. 83% by weight C 79% di spersion Oxychlorination
< 0.1% by weight C SS = 162 n2/g

1.1% by weight C 100% di sper si on Conpared with
fresh catalyst, i.e., a catalyst before its introduction for the first

time into the catalytic reformng zone, which had a chlorine content of
1.1% by wei ght75a mt{®%s di ther stbaragtenispiecsf i ofsukhacecatadyst after
18 175 nferr]/g, the characteristics of the catalyst after

oxychl ori nat i oPXViehéoniigakjonameseadrighly satisfaghornE 2 Offsite
regeneration of a used Pt/ Re type reform ng catal yst
A used reform ng catal yst containing platinumand rhenium and 12. 7% of

carbon, was regenerated using ste |) foll onmed by ste 2). ,The catal yst
cont ai ned 1. 05% byF<ANELEh2 ﬁ“tﬁi‘i@? ing-eg_enerat:l@;kep cﬂrﬂ{&‘g O%Fé*%ptm? was
carried out at 450[err]Cin air, atfan hourIthRachvelocity for the gas
of about 3600 h-[err] for a time BPEITREBESCAC2LYESychlorination step (2)

was carried out  aj S3LErTJGLohing NOMS ok LMY © (Ahedidunt 200al/ P
space vel ocity) _
rhenium, and 12.7% of carbon, was regenerated using step
(1) followed by step (2). The catalyst contained 1.05% by
weight of chlorine. |
Coke combustion step (1) was carried out at 450°C in
air, at an hourly space velocity for the gas of about 3600
h! for a time of 2 héurs. |
Oxychlorination step (2) waé carried out. at 530°C for
5 hours in an atmosphere of air (200 l/h.space velocity)
containing a chlorine compound, c¢arbon tetrachloride,
injeéted at a flow rate of 0.9 ml/h. After 2 hours of
treatment, the'temperature was 530°C.
These steps were followed by a reduction step at 350°C
for 1 hour with a gas containing 5% of H,/N, at an hourly
space velocity of 1000 h™?, then a sulphuration step with a
gas containing 3% of H,S in H, to passivate the rhenium
phase before using the catalyst again for catalytic
reforming.

The results obtained are shown in Table 2 below, with

the same indications as for Table 1 of Example 1:

TABLE 2



cont ai ni=ng @*chl ori ne conpound, carbon tetrachloride, injected at a flow
rate of 0.9 m/h. After 2 hours of treatnent, the tenperature was
530[err]C These steps were followed by a reduction step at 350[err]C
f or 1 hour with a gas containing 5% of H.err]/Nerr] at an hourly space
velocity of 1000 h[err], then a sul phuration step with a gas containing
3%of Herr]Sin Herr] to passivate the rhgpium phase before using the
~catal yst again for catalytic reformng. The results obtained are
shown in Table 2 below, with the sane indications as for Table 1 of

Exanpl e 1: Catalyst characterigpigs zafter treatment step:

19 Cat al yst characteristics after treatnment step: Carbon conbustion
< 0.1% by wei gfitaxbon combustion < 0.3% by1 S[hérlq/g

0.79% by weight O Oxychl orination 88 = 178 ¥49% vvel ght C

SS = 168 nferr]/g 0. 7261@%%9@‘ h€

100% di sper si on ared with fresh cat aI yst a cat al yst before
its introducti &{yqq;roq%q}qgt time i n Xt ¥ G eform ng zone,

whi ch had a chlorine content of 1.1% by d| spersion and a
specific surface area of 180 nferr]/g, cs of the catal yst

after oxychlorinatignuerg high! ¥.2ak %E §t1 . e ?’?’f a catalyst before

its introduction. for the first time into the catalytic
reforming zone, which had a chlorine content of 1.1% by .
weight, a 100% dispersion and a specific surface area of
180 w?/g, the characteristics of the cataiyst after

oxychlorination were highly satisfactory.



20 3 CLAIMS 1. A process for the regeneration of
a used hydrocarban\eat ment catal yst containing at |east one

preci ous metal selected fromthe group formed by silver, gold

rut heni um r hodi msspam@%éﬁrﬁgrg m um iridium and —’—’_I’éﬂ—ﬁmd at

s o VR 5 A,
or

coke pres on sai d catal yst carried ot tn ¥he’
presence of an oxygen-containing gas, at a tenperature in the range
300[err]Cto 680[err]C for atine in theﬂaﬁ@ﬁso.S to 7 hours, - at
| east one oxyhal ogenation step (2) carried out in a controlled air
at nosphere, at a terrperature in the" range 300[err]C to 650[err]C, for
atinme in the range 0. urs and in the presence of_a

hal ogenat ed corpound® Pr°°es% h%?%c?gﬁl §§3e¥1ﬁr?-ﬁé9ns 8fd sk hydregarben

out - offsite, agnd in that a gg be furnacels used for
combustion step (1) %%W{EIS@E n pdng aty e%SBrHE‘@sé’%ﬁ,‘&ﬁ’%ng
to claim1, in which %:aeip are rrlecg Qut .successively

1 2
in the same noving ( ‘%‘iﬁencg feromé:ﬁe ?@rpcfuc% TS 199191,
In which steps (1) henl nAE FAT & Q8 uR UC SRR WE! Vi Dafhm' 84S

t wo dlfferent novi ng %urnaceé
platlnum, and at least one porous support, said

process comprising at least one of the following two
successive steps: |
- at least one combustion step (1) for the coke present
on said catalyst carried out in the presence of an
oxygen-containing gas, at a Eemperature in the range
f
300°C to 680°C for a time in the range 0.3 to 7 hours,
- at least one oxyhalogenation steb (2) carried out in
a controlled air atmosphere, at a temperature in the
range 300°C to 650°C, for a time in the range 0;3 fo
3 hours and in the presence of a halogenated compound,
charagterised in - that said process is carried out
offsite, and in that a moving bed furnace is used for

combustion step (1) and oxyhalogenation step (2).

2. A process according to claim 1, in which steps (1) and
(2) are carried out successively in the same moving
bed furnace.

3. A process according to claim 1, in which steps (1) and
(2) are carried out suqcessively' in at least two

different moving bed furnaces.



21 45 A process according to claim1, in which steps (1) and (2)
are carried out simultaneously in at |east two di-tferent noving bed

furnaces. 5. A process according to any one of cl ai E 1t0 & im——

whi ch said precious netal is platinum 6. A pr oce's4 /’ 1 ny.
one of claine 1 to 5 in whi ch said catal yst contai m (é@”v7
A process according to any one of clains 1 to g in ~ whichtsatds ort

i s al um na. 8. A process according to any 0one of clains 1 to 7 in

whi ch said catal yst contains at | east one additional netal sel ected
fromthe group formed by netals from groups 7, 8, 9, 10,-13 and 14 of
the periodic classification of the elenents, and copper. 9. A
process accordidng t & BFpeess gcaaling tq ¢laiml, in ‘th@h steps ctl hland
is a used reformng catal yst from a continuous, sem -regenerative- or
m xed type process, (2) aE®ncarAileg ki Al LEAPSPIALY dirunthalgastattwo
| east one additj.onal netal selecte 1Ifromthe group fornmed by

metal s from groups ,1%%@%@}0\1@%@ ARGENRERS . peri odi ¢

classification of the el enents, and copper.

5. A process according to any one of claims 1 to 4 in

which said precious metal. is platinum.

6. A process according to any one of claims 1 to 5 in

which said catalyst contains a halogen.

7. A process according to any one of claims 1 to 6 in

which said support is alumina.

8. A process accoxrding to any one of claims 1 to 7 in
which said catalyst contains at least one additiomnal
metal selected from the group formed by metals from
groups 7, 8, 9, 10, 13 and 14 of the periodic

classification of the elements, and copper.

9. A process according to any one of claims 1 to 8 in
which said catalyst is a used reforming catalyst from
a continuous, semi-regenerative or mixed type process,
containing platinum, chlorine, alumina and at least
one additional metal selected from the group formed by
metals from groups 7, 8, 9, 10, 13 and 14 of the

periodic classification of the elements, and copper.



22 19.. A process according to any one of clains 1 to 9, conpr.i si ng

a suppl ement'ary cal cining step for the cat al yst afteT*oxyha+egenaLpgn__

step (2). 11. A process according to any one of clains

conprising a supplenentary reduction step for the cat Hi l" "I’””"’
m

oxyhal ogenation step (2). 12. A process according to clar

conprising a suppl enentary sulphuratlon step fol |l ow ng the
reducti on step. 13. A process according to %ny one of clainms 1 to 12, in
whi ch oxyhal ogenation step (2) is an oxychlorination st ep.

10. A process according to any one of claims 1 to 9,
comprising a supplementary calcining step for the

catalyst after oxyhalogenation step (2).

11. A process according to any one of claims 1 to 10,
comprising a supplementary reduction step for the

catalyst after oxyhalogenation step (2).

12. A  process according to c¢laim 11, comprising a
supplementary sulphuration step following the

reduction step.

13. A process according to any one of claims 1 to 12, in
which oxyhalogenation step (2) is an oxychlorination

step.



