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5 AUG 2003 | PROCESS FOR HYDROTREATI NG A HEAVY HYDROCARBON FRACTI ON W TH
PERMUTABLE REACTORS AND REACTORS THAT CAN BE SHORT- Cl RCUI TED Thq i@ﬁf@ﬁ}
i'nvention relates to refining and converting heavy hydrocarbon f'r S

‘containing, inter alia, sulphur-containiing and netallic inpurities, such as

7 atnmospheric residues, 5 vacuumresidues, deasphalted oils, pitches,

asphal t PROCESSFOR HY DROTREATING 4 HEA ¥Y HYBROECARBONHESCTIONWITH S
of any origin and in particular those from bitum nous schists or sands. In
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metal , sul phur and other inpurity contents while increasing the

hydr ogésuum-rssidbess deaspliabied HHiB) pitvhes tsphaltd oninedowithem tacormatlyr diatifiteOcoal

| esser extent to lighter cuts, the different effluents obtained possibly

ser Vi hydmgemse hedvof oilshef ayashied afDiPparib@hr BUg frb HittBhino®PehRtd ordiflds. 1

gasoline, or feeds for other units such as residue cracking or cracking

icalar] e | g0 L.c h . ‘ f h feed
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originates fromthe fact t I mpur 1 gradual

on th sh.Jd:the form of t al d coke, and tend to rapidly
deact?@%ﬁ@géﬁdﬁ%ﬂ%%ﬁﬁﬁ%“%&@%?V??ﬁq@9§? whi ch necessitates a stoppage to
replace it., Processes for hydrotreating that type of feed nust therefore be
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stopping the unit, the aimbeing to attain a mnimum one year cycle of
op@r atPPBNbY Weight plemgtalsf (nickeleandénmtvanddinm) mdsattlygse0.6% Byewdighkdfdulphiuch
treatments have until now been <carried out: either in processes using
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Francais du Petrole); 1 5 AU G 2003
reduce their metal, sulphur and other impurity contents while increasing the hydrogen-to-carbon
ratio (H/C) while transforming them to a greater or lesser extent to iighter cuts, the different
effluents obtained possibly serving as bases for the production of high quality fuel, gas oil and
15.  gasoline, or feeds for other units such as residue cracking or cracking vacuum distillates,

The problem with catalytic hydrotreatment of such feeds originates from the fact that such
impurities gradually deposit themselves on the catalyst in the form of metals and coke, and tend to
rapidly deactivate and clog the catalytic system, which necessitates a stoppage to replace it.

Processes for hydrotreating that type of feed must therefore be designed to allow as long as

20  possible a cycle of operation without stopping the unit, the aim being to attain a minimum one year
cycle of operation.

A variety of treatments for this type of feed exist. Such treatments have until now been

carried out:

*» either in processes using fixed catalyst beds (for example the HYVAHL-F process from the

25 Institut Frangais du Pétrole};




processes conprising at |east one reactor enabling the catalyst to
‘ed quasi - continuously (for exanple the HYVAHL-M novi ng bed
-fromthe Institut Francais du Petrole). The process of qthgypiesent
on is an inprovenent over prior art processes, in particular 5 fixed
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preferably about 10 MPa to about 20 MPa, and a tenperature of about 370C
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feeds which are rich in 15 asphal tenes, while having a high
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cat al ' I FQUS t . (the "sea urchin" structure)
whi oh el 1 Bhnr) S HyafREL SRR THPRRS b e FredSF piruEag aud it of ne
(Eurog7| %dgfﬁtlelfyts uEP' -0.113 297 and EP-B-0 113 284): a degree of
demet aPl 1 sat 1 o ofife e TeES Y (05 TRASS Peing Bsadrimncatry put depp rafiniag of the feed,
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coking even at tenperatures of nore than 390C which contributes to
edPendeasert he cycle period which is often limited by increasing the
pressure drop and the activity 3 1 5 AUG 2003 | oss due to coke production,
and whi ch rash phedesdeBCspEBIfiler ddtalyé alidifed RPEIR! st BESLhRY ub) URBer SRIAgeCT

out in this step.
operating conditions of about 5 MPa to about 25 MPa, preferably about 10 MPa to about 20 MPa,

and a temperature of about 370°C to 420°C.
For the HDM step, the ideal catalyst must be suitable for treating feeds which are rich in
15  asphaltenes, while having a high demetallisation capacity associated with a high metal retention
capacity and a high resistance to coking. The Applicant has developed such a catalyst on a
particular macroporous support (the “sea urchin” structure) which endows it with precisely the
desired qualities for this step (Eufopean patents EP-B-0 113 297 and EP-B-0 113 284):
* adegree of demetallisation of at least 10% to 90% in the HDM step;
20 » ametal retention capacity of more than 10% with respect to the weight of new catalyst, which
results in longer cycles of operation;
* high resistance to coking even at temperatures of more than 390°C which contributes to

extending the cycle period which is often limited by increasing the pressure drop and the activity




the ideal catalyst nust have a high hydrogenati ng power
:ry out deep refining of the products: desul phurisation,
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EP-B-O 113 297 and EP-B-0 113 284) which is particularly suitable
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-~ refining performances are obtai ned which are higher than those obtai ned
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that high refining performances are obtai ned because of the high catalytic

efficpgy of fixed beds. In contrast, above a certain quantity of metals in
the feed (for exanple 50 to 150 ppn), even though better catalytic systens

are used, e formapces and.especial ly the operating period for such
processes %cgég%‘pa?‘%as”gf&?{&aghge %Z"é?’r g%f@?%%‘%“‘(g GRRAGHY i‘i?ﬁﬂq 1§ platrit rr's‘ﬁ"ﬁg!DM
reacé%rﬁraﬁgi.dlg beconme char g{ed with netals and thus _deactivate; to
conpdttédt'@igsdp toeBiesecs Of mestls OR coken eFardhis apaspurcosnbiniag iarfuitable SDMgatadyst,
encourages coke formation and increases pressure drops; further, it is
KiSowrivRiBl tcap haingtions @t @areddtivel e highd tanspergursceptirhy @ut endse adnthe goavegigadand
quite rapidly because of the asphaltenes and sedinents contained in 25 the

f eed demetaglisatioaswith acbitaipeHAIS crgal pstoRhieiBan Be Spetbied 20D AiveliNBwtEHPtratirés
that the unit has to be stopped a m ninmum of every 2 to 6 nonths to repl ace

the fdsrists gRAGHEN AbRARIlC hRYSAL: RPNy BRATDM RatalyRPS/hith! SRoBASS Blep
| asting up to three weeks and
hydrogenation and limits coking, then in the ‘end overall refining performances are obtained which
are higher than those obtained with a single catalytic system or with those obtained with a similar
15 HDM/HDS arrangement using an increasing temperature profile which leads to rapid coking of the
HDS catalyst.

The importance of fixed bed processes is that high refining performances are obtained
because of the high catalytic efficacy of fixed beds. In contrast, above a certain quantity of metals in
the feed (for example 50 to 150 ppm), even though better catalytic systems are used, the

20  performances and especially the operating period for such processes becomes insufficient: the
reactors (in particular the first HDM reactor) rapidly become charged with metals and thus
deactivate; to compensate for that deactivation, the temperatures are increased, which encourages

coke formation and increases pressure drops; further, it is known that the first catalytic bed is

susceptible to becoming clogged quite rapidly because of the asphaltenes and sediments contained in

25  the feed or as a result of operating problems.




€'her reducing the service factor of the unit. The inportance of
~bed processes is that the conversion performance is high dﬂﬁ to
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—.months. Th | sadvant age, of . such novi ng bed technjques is that overall,
.. their perf%ﬁﬁ%ﬁ@eg’eaﬁ?f?%é’fa&t& Sisiemsaare ysstnie onsrasionolime sap Hhsseedpend duniag
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Thus, one or more moving bed reactors have been proposed, installed at the head of the
15 HDM step (United States patents US-A-3 910 834 or British patent GB-B-2 124 252). Such moving
beds can operate in co-current mode (the HYCON process from SHELL, for example) or in counter-
current mode (the Applicant’s HYVAHL-M process, for example). This protects the reactors, for
example fixed bed reactors by carrying out part of the demetallisation and filtering the particles
contained in the feed which could lead to clogging. Further, quasi-continuous replacement of the

20  catalyst in that or those moving bed reactors avoids the need to stop the unit every 3 to 6 months.
The disadvantage of such moving bed techniques is that overall, their performances and
efficiency are rather inferior to those for fixed beds of the same size, that théy cause attrition of the
circulating catalyst which can lead to obstruction of the fixed beds located downstream, and which
above all, under the operating conditions used, the risks of coking and thus the formation of

25 agglomerates of catalyst are far from negligible with such heavy feeds, in particular in the event of




lines. In order to retain excellent performance while

it ni ng an acceptable service factor, the addition of a gup?guggmgtor,
bly a fixed bed reactor (space velocity HSV = 2 to 4) in front of
DM react ors has been considered (YS-A-4 118 310 and US-A-3 968 026).
l4h:y, this guard reactor can be short-circuited by using an isolation
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in L.ch | Sfir ¢tion, ,hydro tallisation, the hydrocarbon feed and
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cat al yst _under hydrodesul phurisation conditions. In this process, the
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zones, preferably with fixed beds, preceded by at |east two
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used together for a period at nost eq ot eactiva
accelerated deactivation leading to too frequent stoppages of the unit and thus to service factors

which are stil] insufficient.

15 FR-B1-2 681 871 describes a system that combines good fixed bed performance with a high
service factor for the treatment of feeds with a high metal content (1 to 1500 ppm but usually 100 to
1000 and preferably 150 to 350 ppm) which consists in a hydrotreatment process carried out in at
least two steps to hydrotreat a heavy hydrocarbon fraction containing sulphur-containing impﬁritics
and metallic impurities in which in a first section, hydrodemetallisation, the hydrocarbon feed and

20 hydrogen are passed over a hydrodemetallisation catalyst under hydrodemetallisation conditions
then in a subsequent second step, the effluent from the first section is passed over a
hydrodesulphurisation catalyst under hydrodesulphurisation conditions. In this process, the

hydrodemetallisation section comprises one or more hydrodemetallisation zones, preferably with

fixed beds, preceded by at least two hydrodemetallisation guard zones, also preferably with fixed




i and/ or clogging time for one thereof; 5 b) a step during which the
de:éil vat ed and/or cl ogged guard zone is short-circuited and the catal yst
it contains is regenerated and/or replaced by fresh catal yst; and5a)salistep
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The disadvantage of this technology is the difficulty of obtaining overall desulphurisation

15 performances of more than about 90% and/or overall demetallisation performances of more than
about 95%, and the difficulty of obtaining cycle times of more than 11 months independent of
performance levels. It has surprisingly been discovered that short-circuiting one or more reactors of

the hydrodemetallisation and/or hydrodesulphurisation section can maintain the catalytic activity for
each of the steps and/or improve the cycle time.

20 The present invention concerns the possibility of short-circuiting one or more reactors when

the catalyst is deactivated and/or clogged by sediments or coke to be regenerated and/or replaced by

fresh or regenerated catalyst. This invention concerns both reactors from the hydrodemetallisation

section and reactors from the hydrodesulphurisation section.




‘q%he first section is passed. The hydrodenetal | i sation section is
ceded by at | east one guard zone. Said hydrotreatnment process conprises
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is hi r gk i fications law. It is desirable and possible
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Appl ia ant ir} French @_getscentf FR-B 1-2 681 871 and FR-A-2 784 687. In
partiul ar? SThE ¥ igh diesgusrd 208 isged»003 8 t he present invention can very
substantially reduce the viscosity of the liquid effluents, resulting in a
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operation of the recycling conpressor and the production of a higher

h@dr ogen pegoemtal antforgeplesad; t s i n hi gher overall desul phurisation and a
gas oil fraction with a rmuch | ower sul phur content, satisfying the current
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refinery. Further, in the process of the present “Invention
furnaces fripGEdO8 rehh&iedecause of better heat transfer

d) a step in which at least one of the reactors from the hydrodemetallisation section and/or the
hydrodesulphurisation section can be short-circuited and the catalyst it contains regenerated
15 and/or replaced.
A route for improving fixed bed performance, summarised below, has also been described by
the Applicant in FR-A-2 784 687. That concept can also be applied to the present invention.
However, there is some difficulty associated with the high viscosity of the feed and the total
liquid effluent which causes high pressure drops in the reactor and difficulties in the operation of the
20 recycling compressor, often resulting in a rather low hydrogen pressure which does not encourage
either good hydrodemetallisation or good hydrodesulphurisation. Further, it has been shown that the
gas oil fraction obtained normally cannot directly be used as its sulphur content is higher than

current specifications allow.

It is desirable and possible to improve the performance of a process such as that described by

25 the Applicant in French patents FR-B1-2 681 871 and FR-A-2 784 687. In particular, the process of
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are passed over a 15 hydrode at1orf ca
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whi ch can be short-circuite sepa e ol lowi ng step d)

defined below. _\Wen two. guard zgones are used, the process of the invention
is a hydr ﬁﬁ%ﬁ%"ﬁ%ﬁ?t"f&‘%@g&@“% &B?&b‘?%?lﬂ% 'Bgll\%?%v@@ ofthg geastary, prefeeahly he
guard.zones are used all together for a period at nost equal to the
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hydrodemetallisation, section, the hydrocarbon feed and hydrogen are passed over a
15 hydrodemetallisation catalyst under hydrodemetallisation conditions, then the effluent from the first
section is passed over a hydrodesulphurisation catalyst in a subsequent second section under
hydrodesulphurisation conditions, and in which the hydrodemetallisation section comprises one or
more hydrodcmetallisation zones, preferably fixed bed or ebullated bed zones, preceded by at least
one or possibly two hydrodemetallisation guard zones, also preferably fixed bed or ebullated bed
20  zones, disposed in series for use in a cycle consisting of successive repetitions of steps b) and c)
defined below, the hydrodemetallisation and/or hydrodesulphurisation sections being composed of
one or more reactors, preferably fixed bed or ebullated bed reactors, which can be short-circuited

separately or otherwise following step d) defined below. When two guard zones are used, the

process of the invention is a hydrotreatment process comprising:
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ir odenethl | i aatepaiuriagavhich thy gnadeoneyire nsedaal] waethers theguardzangdn éngvded
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equal to the d ' ' ' iR caRATbRIfr fMpefbd SAi fhogtoBGual oSthAUG
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fresh or regenerated catalyst.

A further variation of the process of the invention consists in a process for hydrotreating, in
at least two sections, a heavy hydrocarbon fraction containing sulphur-containing and metallic
15  impurities, in which in a first hydrodemetallisation, section, the hydrocarbon feed and hydrogen are
passed over a hydrodemetallisation catalyst under hydrodemetallisation conditions, then the effluent
from the first step is passed over a hydrodesulphurisation catalyst in a subsequent second section
under hydrodesulphurisation conditions, and in which the hydrodemetallisation section cOMPprises
one or more hydrodemetallisation zones preceded by at least one hydrodemetallisation guard zone,
20  the hydrodemetallisation and/or hydrodesulphurisation sections being composed of one or more
reactors which can be short-circuited separately or otherwise following step d) defined below, said

hydrotreatment process comprising:
a) a step in which the guard zone is used for a period at most equal to the deactivation

time and/or clogging time of said zone;
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is a 150-370C cut, or a 170-350C cut. In a further possible variati onbof

the process of theheatihysteist dengtivaiedasdier Iclaggednfar trgenerapion ApY/ShiITRIAGTIEAL Y he

HYVAHL process can be recycled, or a light gas oil froma catalytic

¢6 acki ng  uni t fregk batdeyndcardratalysan LCO (1ight cycle oil) with an initial

boiling point generally in the range 10 about 140C to about 220C and an end

poi nt  gengg al KMshtlod W2 thangiecalost A diveh@or bt feé@0fGr safd process is a heavy
hydrocarbon fraction containing sulphur-containing and metallic impurities, in general at least 0.5
ppm by weight of metals, for example a fraction obtained by vacuum distillation, termed a vacuum
distillate (VD).

15 Preferably, in the process of the invention, a quantity of middle distillate generally
representing about 0.5% to about 80% by weight with respect to the weight of hydrocarbon feed is
introduced into the first functioning guard zone.

More preferably, the quantity of middle distillate introduced represents about 1% to about |
50%, by weight, highly preferably about 5% to about 25% by weight with respect to the weight of

20  hydrocarbon feed.

In a particular implementation, the atmospheric distillate which is introduced with the
hydrocarbon feed is a straight run gas oil.

In a further impleinentation, the product from the hydrodesulphurisation step is sent to an

atmospheric distillation zone from which an atmospheric distillate is recovered at least a portion of
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The quantity of atmospheric distillate and/or gas oil which is recycled represents about 1% to

15 50%, preferably 5% to 25%, more preferably about 10% to 20% by weight, with respect to the feed.

In a further variation, at least a portion of the atmospheric residue from the atmospheric
distillation zone is sent to a vacuum distillation zone from which a vacuum distillate is recovered at
least a portion of which is recycled to the inlet to the first functioning guard zone, and a vacuum
residue 1s also recovered which can be sent to the refinery fuel pool.

20 In a further variation, at least a portion of the atmospheric residue and/or vacuum distillate is
sent to a catalytic cracking unit, preferably a fluidised bed catalytic cracking unit, for example a unit
such as that using the R2R process developed by the Applicant. From this catalytic cracking unit, an
LCO fraction and an HCO fraction in particular are recovered at least part of either one or the other,
or a mixture of the two, can be added to the fresh feed which is sent to the hydrotreatment process of

25  the present invention. Usually, a gas oil fraction, a gasoline fraction and a gaseous fraction are also




his is not a preferred enbodi nent of the invention, it is also
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contain at least one zeolite usually mixed with an appropriate matrix such as alumina, silica or silica-

alumina.

15 The process of the invention includes a particular variation in which during step c) the guard
zones are used all together, the guard zone where the catalyst has been regenerated during step b)
being reconnected such that its connection is identical to that which it had before it was short-
circuited during step b).

The process of the invention comprises a further variation, which constitutes a preferred

20  implementation of the present invention, comprising the following steps:

a) a step in which the guard zones are all used together for a period at most equal to the
deactivation and/or clogging time of the guard zone the most upstream with respect to the
overall direction of circulation of the treated feed;

b) a step during which the feed penetrates directly into the guard zone located immediately after

25 that which was the most upstream during the preceding step and during which the guard zone
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10 deactivated and/or clogged to be regenerated and/or replaced by fresh or regenerated

catalyst.

In the preferred implementation of the process, the guard zone which is the most upstream in
the overall direction of circulation of the feed gradually becomes charged with metals, coke,
sediments and a variety of other impurities and is disconnected when desired but usually when the

15 catalyst it contains is practically saturated with metals and various impurities.

In a preferred implementation, a particular conditioning section is used which permits
permutation of these guard zones during operation, i.e., without stopping the unit’s operation: firstly,
a system which operates under moderate pressure (1 to 5 MPa but preferably 1.5 to 2.5 MPa}) carries
out the following operations on the disconnected guard reactor: washing, stripping, cooling, before

20  discharging the used catalyst; then heating and sulphurisation after charging with fresh catalyst; then
a further pressurisation/depressurisation and tap/valve system using appropriate technology
effectively interchanges these guard zones without stopping the unit, i.e., without affecting the
service factor, since all of the washing, stripping, discharging of used catalyst, recharging of fresh

catalyst, heating and sulphurisation operations are carried out on the disconnected reactor or guard

25 zone.
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the operations of preparing fresh or regenerated catalyst contained in the guard reactor and for thé
short-circuited reactor just before being connected, with the unit in operation, can be carried out,

1: namely: pre-heating the guard reactor during permutation or short-circuiting, sulphurising the
catalyst it contains, and bringing it to the required pressure and temperature conditions. When the
permutation or short-circuiting operation of this guard reactor has been carried out using a set of
suitable valves, this same section can also carry out the operations of conditioning the used catalyst
contained in the guard reactor just after disconnection of the reaction section, namely: washing and

20  stripping the used catalyst under the required conditions, then cooling before proceeding to the

operations of discharging this used catalyst then replacing it with fresh or regenerated catalyst.
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viscous heavy oil, which is rich in metals and sulphur, and contains more than 50% of constituents

with a normal boiling point of more than 520°C to a stable hydrocarbon-containing product which
15 can easily be transported, and having a reduced metals and asphaltenes content and a reduced
content, for example less than 20% by weight, of constituents with a normal boiling point of more
than 520°C.
In a particular implementation, before sending the feed to the guard reactors, it is first mixed
with hydrogen and subjected to hydrovisbreaking conditions.
20 In a further implementation, the atmospheric residue or vacuum residue can undergo
deasphalting using a solvent, for example a hydrocarbon-containing solvent or a solvent mixture.
The most frequently used hydrocarbon-containing solvent is a paraffinic, olefinic or alicyclic
hydrocarbon (or hydrocarbon mixture) containing 3 to 7 carbon atoms. This treatment is generally

carried out under conditions that can produce a deasphalted product containing less than 0.05% by
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case, the tenperature recomended in each C at the
precipitation.
10 The mixture between the feed to be deasphalted and deasphalting solvent is usually carried

out upstream of the exchanger which adjusts the temperature of the mixture to a value required to
carry out proper precipitation and good decantation.
The feed-solvent mixture preferably passes into the tubes of the exchanger and not on the
shell side.
15 The residence time of the feed-solvent mixture in the mixture precipitation zone is generally
about 5 seconds (s) to about 5 minutes (min), preferably about 20 s to about 2 min.

The residence time for the mixture in the decanting zone is normally about 4 min to about 20

The residence time for the mixture in the washing zone generally remains between about 4

20  min and about 20 min.

The rate of rise of the mixtures both in the decanting zone and in the washing zone are

usually less than about 1 centimetre per second (crn/s), preferably less than about 0.5 cm/s.



out 40 i 0 phase of the first stage is preferably on average | ess

out 10 tenperature of each phase corresponding to the second stage.
vents which are used can also be C to C6 al cohols or pheﬂ?hﬁa?%t
type solvents. However, paraffjnic and/or olefinic solvents

ning 3 to 6 carbon atons are highly advantageously used. 15 In

'y, The tompesature abplosd, intthewpshdeeasie o uduaBy 163y tHah it aﬁﬂﬂﬁll ifitthe ddtaming
ss for hydrotreating, in at |least two sections, eavy hydrocar bon

: N g g h
%%??rg?Qﬁk Jﬁodeﬁé#gP%ﬁéaggg%a&gg%ffgﬁquﬁp&ﬂih?%%g5b0n5$if C& :ﬁQhF
i!Jgen are passed over a hydrodenetal lisation catalyst under

off Enetal lisation conditions, then the effluent fromthe first stage is
ed over a hydrodesulphurlsatlon catal yst in a subsequent 20 second
‘t'i'on (Fttte mixfute oftemu kigh waskiabi oomec ovilli tifuaily, banecyaedMin cihet Hecanter and
odenetal |l i sation section conprises one or nore hydrodenetal |isation

G ORIvVRRIBEQMSE) tr8im Ioeﬁetcxtmoemarteal SOBE fiddi 16 Ael RRardiii@Angones di sposed
~series for "use in a cycle consi sting of successive repetitions of steps

‘and c) t.al d{ o
ar odestMnty VEanabhe A SUERACTER A bt SAMNBE A lsbout 0.3 o abou 81
bre rea i ch can_be oat-circuited separately or otherw se
1I4ﬂﬁWﬁf§$§bwg) e Pomr sai d hydrotreatment process conprising: a)
step in which the guard zones are used all ether for a period at npost
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The solvents which are used can also be C1 to C6 alcohols or phenols or glycol type
solvents. However, paraffinic and/or olefinic solvents containing 3 to 6 carbon atoms are highly
advantageously used.

15 In summary, in one variation, the process of the invention consists in a process for
hydrotreating, in at least two sections, a heavy hydrocarbon fraction containing sulphur-containing
~and metallic impurities, in which in a first, hydrodemetallisation, section, the hydrocarbon feed and
hydrogen are passed over a hydrodemetallisation catalyst under hydrodemetallisation conditions,

then the effluent from the first stage is passed over a hydrodesulphurisation catalyst in a subsequent

20 second section under hydrodesulphurisation conditions, and in which the hydrodemetallisation
section comprises one or more hydrodemetallisation zones preceded by at least two
hydrodemetallisation guard zones disposed in series for use in a cycle consisting of successive

repetitions of steps b) and c) defined below, the hydrodemetallisation and/or hydrodesulphurisation
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defined bel ow, said hydrotreatnent process conprising: 1 5 AUG 2003 19 a)
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catalyst it con ns 1's regernerated and/or ‘replaced by fresh or regenerated
catalyst; «c) a ste uri.ng.which.t.h i acht HRet eadfl wsthehas
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said step being carried out for, a  per.l odogh}?rmst e%usal to the deactivation
18nd/ or cl oggi r&a@mmoafanélﬁécl&sgwﬁél (oge SUard gONES, <t on i n whi ch at

| east one of the reactors fromthe hydrodenetallisation section .10 ar[d/ or
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when the catalyst is deactivated and/or clogged for regeneration and/ or
repl acement byand/or the hydrodesulphurisation section can be short-circuited during a cycle when

the catalyst is deactivated and/or clogged for regeneration and/or replacement by
fresh or regenerated catalyst.

15 In a further variation, the process of the invention consists in a process for hydrotreating, in
at least two sections, a heavy hydrocarbon fraction containing sulphur-containing and metallic
impurities, in which in a first, hydrodemetallisation, section, the hydrocarbon feed and hydrogen are
passed over a hydrodemetallisation catalyst under hydrodemetallisation conditions, then the effluent
from the first stage is passed over a hydrodesulphurisation catalyst in a subsequent second section

20  under hydrodesulphurisation conditions, and in which the hydrodemetallisation section comprises
one or more hydrodemetallisation zones preceded by at Jeast one hydrodemetallisation guard zone,
the hydrodemetallisation and/or hydrodesulphurisation sections being composed of one or more

reactors which can be short-circuited separately or otherwise following step d) defined below, said

hydrotreatment process comprising:
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at least two sections, a heavy hydrocarbon fraction containing sulphur-containing and metallic
15  impurities, in which in a first, hydrodemetallisation, section, the hydrocarbon feed and hydrogen are
passed over a hydrodemetallisation catalyst under hydrodemetallisation conditions, then the effluent
from the first section is passed over a hydrodesulphurisation catalyst in a subsequent second section
under hydrodesulphurisation conditions, and in which the hydrodemetallisation section comprises
one or more hydrodemetallisation zones preceded by at least two hydrodemetallisation guard zones
20 comprising one or more reactors, preferably fixed bed or ebullated bed zones, disposed in series for
use in a cycle consisting of successive repetitions of steps b) and c) defined below, the
hydrodemetallisation and/or hydrodesulphurisation sections being composed of one or more reactors
which can be short-circuited separately or otherwise following step d) defined below, said

hydrotreatment process comprising:
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hydrodesulphurisation section can be short-circuited during the cycle when the catalyst is
15 deactivated and/or clogged to be regenerated and/or replaced by fresh or regenerated
catalyst.

Preferably, in the process of the invention, a quantity of middle distillate generally
representing 0.5% to 80% by weight with respect to the weight of hydrocarbon feed is introduced
into the inlet to the first functioning guard zone. More preferably, the atmospheric distillate

20  introduced with the hydrocarbon feed is a straight run gas oil.

In the process of the invention, the product from the hydrodesulphurisation step is preferably

sent to an atmospheric distillation zone from which an atmospheric distillate is recovered at least a

portion or which is preferably recycled to the inlet to the first functioning guard zone, and an

atmospheric residue is also recovered. More preferably, at least a portion of a gas oil fraction from
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In a yet still further preferred variation, all of the reactors in the
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sent to the inlet to the first functioning guard zone.

15 In a preferred mode of the process of the invention, during stép c), the guard zones are used
all together, the guard zone in which the catalyst has been regenerated during step b) being
reconnected such that the connection is identical to that it had before it was short-circuited during
step b).

In a further preferred mode of the process of the invention, a conditioning section is

20  associated with the guard zone or zones, which section enables short-circuiting or permutation of
said guard zone or zones during operation, without the unit ceasing operation, said section being
regulated so as to condition the catalyst contained in the guard zone which is not functioning, at a
pressure in the range 1 MPa to 5 MPa.

In a preferred mode of the process of the invention, in order to treat a feed constituted by a

25 heavy oil or a heavy oil fraction containing asphaltenes, the feed is initially subjected to
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2+ corfpnétioning fuand zeneccessi ve periods: a first period during which the feed
successively. traverses zone 1A then zone 1B and in which the gas oil

fracti onpfg gﬂ@f@feﬂ%aﬁk‘?fyf ﬁleCBdrﬁéé:s& btHeOR vkt gnh tﬂcsvarcgﬁr%ﬁgué §bt;'§#ﬁte§lgfgiﬁ?% with

the feed 10 into zone IA;, during the first perio step a)

pr , f LS. 1.pt.r i Iinel.ap ljne 21 conpri.sjnhg a,valve
51 ERRAL, vy e By’ BB, Hondif haPF skl Prong R R PEaf X,
anq 35 are, clqosed. The.effluent. fro éone 1A is sent ¥ia_a line 23, line
26, c%ﬁﬁf’?&"ﬁg the-deaspialied roductis regygled ity thejilet (¢ the Brsy Tynctiopige gvprd Zepe
effluent. fromzone 1B is sent via |ine 24, conprising an open val ve 36,
10and | i ndniBfurtier prefersydoyartation o thepprocesal of gh@ inventiorkphl afctbe ireastars aresfixed
second period during which the feed traverses only zone 1B and in which the
gashedi reaktomct | &m a ffogheratprafempdd Madatibrs t atl leki @newbd ahe | guard qyadterd ad/or
i ntroduced with the feed into zone 1B. During the second period [step b)

of HydeodenERESakion \§8ttis add/or B PdroddbuBihtri ShichAl RctidndS€an apélididiebdeRactbs In

introduced via line 1 and |ine 22, conprising an open valve 32, into zone

1B., Rﬂﬂeflgretfé}iréi Pa{4t3H, the reactors for the guard zones are fixed bed reactors, and all of the
reactors in the hydrodesulphurisation zone are ebullated bed reactors.

15 In a yet still further preferred variation, all of the reactors in the guard zone are fixed bed
reactors, and all the reactors in the hydrodemetallisation zone are ebullated bed reactors, and
optionally and highly preferably, all of the hydrodesulphurisation zone reactofs are also ebuilated
bed reactors. It is also possible to operate the process of the invention with only ebullated bed
reactors in the guard zones and in the hydrodemetallisation and hydrodesulphurisation sections.

20 Figure 1 briefly illustrates the invention.

The feed arrives in guard zones 1A and 1B via line 1 and leaves these zones via line 13, line
23 and/or line 24. The feed leaving the guard zone or zones arrives via line 13 in the HDM section

which is shown here by a reaction section 2 constituted by one or more reactor(s), each reactor being

provided with its own short-circuit. The effluent from section 2 is withdrawn via line 14 then sent to

25  a hydrodesulphurisation section 3 which can comprise one or more reactors that may be in senes,




.VLH§§foluent fromzone 1B is sent via line 24 conprising an open valve 36
angil i ne 13, which 20 conprises an open valve 37 to HDM section 2;
- tht:rd period during which the feed successively traverses zone nﬁﬁﬂhéﬁ3zone
" and in which the gas oil fractio%qfron1atnnspheric distillation which
i’ recycled is introduced into zone B with the feed. During the third
~ 2er bl nhys opRosallyobe tHi6viBED GARS theirV sl ehoRleircdft. aNMte 3G TIAEMR FbAS8&tioAM is
#val ves 32, 33 and 35 are open. The feed is introduced via line 1 and |ine
22 ] 5 AUG 2003 24 The effluent fromzone 1B is sent via
ﬁlingngg?%@gﬁ%ﬁgglénd line 21 to guard reactor IA The effluent from zone
1A is sept via line 23_and line 13, whjch conprises an open valve 37, to
DM sect e ltusts Y Fw“fsf’ehw%ﬁﬁ Flﬁﬁf]%ﬁil%wﬂ’toﬁ'éceﬁe‘@%lﬂﬂwg apd A/ BEESWVidar d
zone 1A and in which the gas oil 5 fraction from atnospheric distillation
whi &g hydracatbpefesd indinedt r oduced into zone 1A with the feed. The number of
cycles carried out for the guard reactors is a function of the duration of
3 he opelmthengaseysioavrofin tHigurahhl the Ugliakd aiadle tdognpriéey ageattoayuanity méferred
pernutation of zones 1A and 1B. During the fourth period, valves 32, 33,
34 : a -l : - f [ .
P o e AR VB R 2 3Res™BE 65 BT codBing “REr Serestive
efflueqf_fron1zone 1A 10 is sent to HDM section 2 via line 23 and line 13
mhi@ﬂ“%ghprises an open valve 37. In the case shown in Figure 1
hydr odenetal | i sation (H section 2 can conprise one or nore reactors.
Each o figgt perigdadyring whichilee feed sueoesyively aiaverses: xmp drafienyzong d Banddnfwihich
periodic renewal of the catalyst(s) [step d) of the process]. Inits
pr ef erthegdas ojdIfeweon ftoimo atmdshkerpr distdision ovlich sescpeled & ingedadedoyith dw feadh
conprising three successive periods: 15 a a first period during which the

16 eed SHECANSIIVE dYrihg HeaTrSeferiod steh dTake prdcedsP ththeliMnt@dbdedrvia Ane 1 land
finally HDS section 3. During this period, the gas oil fraction from

at nos j1C .St i j LSt I~ i1 AL rTo6tt id ne
o e coorriie ¢ PRLES Wrfiuliis IR eccior) M OGRS BRdiael 22

cl ose Th eed,i s i roduced into zo A via Li . i e
o {1 vl 41 Shacrein e SRER A 2afGT8 38 el r RS 75, 10€ 25 Ofinpitng 18
OO onaP B el 53" ol 1B 47 ceblidn Tt S5 18 S0 k2 =

comprising an open valve 36, and line 13, which comprises an open valve 37, to HDM section 2.

RGOS

15 e asecond period during which the feed traverses only zone 1B and in which the gas oil fraction
from atmospheric distillation which is recycled is introduced with the feed into zone 1B. During
the second period [step b) of the process], valves 31, 33, 34 and 35 are closed and the feed is
introduced via line 1 and line 22, comprising an open valve 32, into zone 1B. During this period
the effluent from zone 1B is sent via line 24 comprising an open valve 36 and line 13, which

20 comprises an open valve 37 to HDM section 2;

e a third period during which the feed successively traverses zone 1B then zone 1A and in which
the gas oil fraction from atmospheric distillation which is recycled is introduced into zone 1B
with the feed. During the third period [step c) of the process], valves 31, 34 and 36 are closed

and valves 32, 33 and 35 are open. The feed is introduced via line 1 and line 22 into zone 1B.




cor«%ri sing an open valve 36, and line 13, which conprises an open val ve 37.
The effluent from section 2 is sent to HDS section 3 via line 14 gxhhgm
ccirrprl ses two open valves 42 and 39. The effluent from section 3 94 ?1
sknt to a fractionation unit (not sheawn) via line 15 which conprises '
é'pen val ve 40. 15 AUG 2003 25 a second period during which the feed ‘
& uccesBieveffiyerntrfaverzone 1Humrny viadinel2d, dmg 27Band han 2HDS ssiest icactod 1ADuTheg
Fthis period, the gas oil fraction fromatnospheric distillation which is
#'recyclegfluent fiom izBhé QAUG adnt WiadineaXBarddl BnaMilBhwhith doeediseDdh iopen Waive 37, to
(é operation, valves 32, 33, 35 37, 41 and 42 are closed. The feed is :
mtro%&d defibPrzone lAvialine 1 and Iline 21. The effluent fromzone 1A
v 1s sent to guara zone 1B via line 23, line 26 whi ch conprises an open vaI ve
34, and_ line 22.  The effluent fromzone 113 sent ,to HDS se 0
1 e 24 fouH R 08 HEIPESBBIC (o [ PN GEversss, SUfF 20T bA 2B ﬁﬁa%s?ssg
open vaI ves 38 and 39. The effluent fromsection 3 is then sent to
$ r act i foavsiph Gromuatitosphsic distilatipn which i5 resacled is inipétred dripzrBR $A Fithhibe fesdal ve
40. During this period, the HDM catalyst is renewed, then said catalyst is
condi t i omag nufibBPof Elexedahisl omikGoﬂ&mognJahffbacmrstﬂsmfummmmnbf de. duFaticn of the
conditioning.is particularly necessary if the catalyst is in the oxide

for erﬁp E%ﬁl%g?%géngﬂoﬂbﬂdm&dﬂé%%be}ab@feﬁ gltﬁcpﬁﬁﬁumabxy of zane&" B8 anduB. d

zone HDM section 2 section 3. During this

d, J h
iper gﬂ?el B‘af‘ﬂ’{ﬁ’] I?C1)elt"r0(‘31du g%sl %?h ?ﬂ]a}@ee élﬁrﬁt%géagﬁlar cfhgégrsiagl #f?ﬂ %ﬁl g'PtTl?g!t Fon
15 dent | to the first , th t h
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circuit, conpared with that described in the first period,__In the case
mepnsamntceHDMsﬂtlguﬁeflalmmgrlﬂamhlel@ml%Whﬁhé’amP@PFSsa@&PFBHalgcéan conprise one
or nore reactors; each or a plurality of these reactors can be tenporarily
i sol at ed Ih @he mewhb»hﬁ in Fgiry 41 hydredénoalaltisation (FEMp septiopf2 EATeCRPRSESHIE. Of| n
its preferred inplenmentation, the process conprises a series

more reactors. Each or a plurality of these reactors can be temporarily isolated for periodic renewal

of the catalyst(s) [step d) of the process]. In its preferred implementation, the process comprises a
series of cycles each comprising three successive periods:

15 e afirst period during which the feed successively traverses guard zones iA, 1B and HDM section
2, then finally HDS section 3. During this period, the gas qi] fraction from atmospheric
distillation which is recycled is introduced into guard zone 1A with the feed. During this period,
valves 32, 33, 35, 38 and 41 are closed. The feed is introduced into zone 1A via line 1 and line
21. The effluent from zone 1A is sent to guard zone 1B via a line 23, line 26, comprising an

20 open valve 34 and line 22. The effluent from zone 1B is sent to HDM section 2via line 24,
comprising an open valve 36, and line 13, which comprises an open valve 37. The effluent from
section 2 is sent to HDS section 3 via line 14 which comprises two open valves 42 and 39. The

effluent from section 3 is then sent to a fractionation unit (not shown) via line 15 which comprises

an open valve 40.




i V”cycles each conprising three successive periods: a first period
o uF ng which the feed successively traverses guard zones |A 1B and {%&% 0
L Sed 2, then BIDS section 3. During this period, the gas oil f Ma W
;;m1atnnspher|c distillation whicha2s recycled is introduced with the

’d into guard zone IA During this period, valves 32, 33, 35, 38 and 41
2 oC| Dseednd Périod éaihg which thieofted sstcedtivelpttaveises @uerdladned 2Alanag Bl tadIbEne
~ 1 5 AUG 2003 26 The effluent fromguard zone 1A is sent to guard

one | Beibit3) DRGingBhis éx‘i’c’i‘d 2 2 a@,mac%bﬂgm@mamfb@@&n\eadleémaﬁén gcﬂ isPeyered The

ffluent fromguafd zone 'B 13 sent to HDM sect 2via l'1ne

onpri a e 1 which co val,ve 37.
Pt BB B o Rnd Bl g By B YRS B S DAyl 48
fCOﬂprISES two open valves 42 and 39. The effluent 5 from section 3 is then
‘sent t¥C&lo8EGc F%FF&FH&)H“{%“FC‘{WER zafioldh yiading | pablings2 v iLbe ciiiept fromszang

* open valve 40. a second period during which the feed successively

; $r aver b&ss sambtalgrod gsnel 1B aredlidel 33, link 26 widhh cemptisesranpebyaiva G4t mmdslipe?l.od,
. the gas oil fraction from atnospheric distillation which is recycled is

| Nt r odyeerfMvkhtfrd @oh€ €l if Br® t IS deBtiod VidBnd P4, SwiBe E@inpAses analpervaBa,
33, 35, 38, 39 and 40 10 are closed. The feed is introduced into zone 1A

via lige af'd%g%é'“f}ﬁ %omgﬁk%s Bld ls)b%ﬁ\t/aé\gfes(r?@vzﬁ 72 4 e'tﬁ déf?forﬁ geé;ﬁeﬂg it Fheti @

l'ine 23, TIne conpri se I ne

effluent fromzone iB.i n, 2 V|a I|ne 24 rises
an opett i GabgATon it fad ahouh b HhE hy fl Solfemutt 9%%"” 0. TR
effluent fromsection 2 is then sent to fractionation unit ot shomm)

via |iths periodahe DM hgtal s ds zpnewgenthn spid cpalysi4g condigiongst usmgm pthod’

conprises an open valve 41. During this period, the catalyst or catalysts
10r om sdestiibed B thiy imvemsivawebhis cheditigning i< particyletly oecessarlif tescatglyst is in the
conditioned using the method described in this invention. This
condi t pgide f@mi:S particul arly necessary when the catalyst is in the oxide
form a third period during which the feed successively traverses guard

zongs ﬁuﬁ:peg%r;t? Oﬁ}fgm tﬁ@féeacgncc%ﬁse&égg@mbp&ssg%a QBned: 1@%&1 N8, bhd $IDM

peri od, raction fromt nmospherfc 20 distillation step
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distillation step which is recycled is introduced with the feed into guard zone 1B. This situation
15 is identical to the first period and allows the reactor containing the fresh catalyst to be replaced
in an identical position, in the fluid circuit, compared with that described in the first period.

In the case represented in Figure 1, hydrodesulphurisation section 3 can comprise one or
more reactors; each or a plurality of these reactors can be temporarily isolated to renew the catalyst
periodically [step d) of the process]. In its preferred implementation, the process comprises a series

20  of cycles each comprising three successive periods:
o afirst period during which the feed successively traverses guard zones 1A, 1B and HDM section
2. then HDS section 3. During this period, the gas oil fraction from atmospheric distillation

which is recycled is introduced with the feed into guard zone 1A. During this period, valves 32,

33, 35, 38 and 41 are closed. The feed is introduced into guard zone 1A via line 1 and line 21.




| i_de;;gtical to that described in period | and allows the reactor containing
thé fresh catalyst(s) to be replaced in the sane position, in the qui(G"I
ci;r'cuit, as that described in the first period. Cainms 1. Process T 8Al 1003

hydrotreatment, in at least two sections, of a heavy hydrocarbon fraction

lont ai ni ng 5 sul phur-containing inmpurities and netallic inmpurities, in

_ #hi ch The effluentsfromentardromzal Adsl senthy guadesme all @023, 15RCH, @BmiphSinghar 9e

®f hydrocarbons and hydrogen is passed, under hydrodenetal lization

“foondi tognsalverand liteyzl, opiesE A oA ke ?SHeaﬂB/ ﬁtsenlatggﬂt)ﬁﬂlcei%n 3i5 RS gAluent

# 10 second section, the effluent fromfthe first step i passed under

7 hydro g | di 1 | ver. .a__hydrodesul phyri zation tal yst,

- and i e S SHeh JANEME bhd FRE LT NBlieeomies b v 2dlee ST 1BF efifiedt fom

i hydroderreta#]l i zation zones. preceded by at | east one guard 15 zone, the

| Dy dr ocESUph T FBLPERHOTCL Vif GRE 18 Mk homBS RSt opan prlEa 2 apd 8. Theeffivers

whi ch can be short-circuited separately or otherwi se in accordance with
Step dyomgeqtionSds thenaienicp adiractiotatios anid (ing dhowm)eds tienl5 phichemprisyay épehng:
20 a) a step, in which the guard zone or zones are used for a period at
nost eqid4 o the deactivation and/or clogging time of the said zone, b) a
step, during which a deactivated and/or clogged 25 guard zone is

shogt ‘£§e§:g§ﬁ b&tbaAink Rehi CRIR! S sucklLiGly' thavERRY BLG zbfes SISNEIBLES, ADICT

repl aced

section 2. During this period, the gas oil fraction from atmospheric distillation which is recycled

is introduced with the feed into zone 1B. During this operation, valves 32, 33, 35, 38, 39 and 40

10 are closed. The feed is introduced into zone 1A via line 1 and line 21. The effluent from zone

1A is sent to zone 1B via line 23, line 26 which comprises an open valve 34, and line 22. The

effluent from zone 1B is sent to HDM section 2 via line 24, which comprises an open valve 36,

and line 13 which comprises an open valve 37. The effluent from section 2 is then sent to

fractionation unit (not shown), via line 14, which comprises an open valve 42, and line 16,

15 which comprises an open valve 41. During this period, the catalyst or catalysts from section 3

are renewed, then said catalyst or catalysts are conditioned using the method described in this
invention. This conditioning is particularly necessary when the catalyst is in the oxide form;

¢ a third period during which the feed successively traverses guard zones 1A and 1B, and HDM

section 2, then HDS section 3. During this period, the gas oil fraction from the atmospheric

20 distillation step which is recycled is introduced into zone 1B with the feed. This situation is

identical to that described in period 1 and allows the reactor containing the fresh catalyst(s) to be

replaced in the same position, in the fluid circuit, as that described in the first period.
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r
fresh.%r regenerated catalyst, c) a step, during which the guard zone, the
. catal st ofwashiochzwas regenerated and/or replaced during the fgghﬁﬂgﬁéﬁﬂng

sis reconnected, the said step bein®7 continued for a period at nost
:-'to the deactivation and/or clogging time of a guard zone, d) a step
WHich at ¢easigone of the reactors of the hydrodesul phurization section
cagrbe short 35 circuited during the cycle when the catalyst is

et i vat ed and/ or cl ogged to be regenerated and/or replaced by fresh or
rggenerated ¢atal r.QcC for _hydrotre nt .,as described in claim
¥ 5in mhi%h th%§§gF§sh?S%o%i%EPaFF?%&F%%n géggto “?5%e "8 e preceded by
At | east twoségdiodenetbdl hi habivgn hgdandazbnes fractdpgedontaderings to be

fused in eyel f¢;

. nenner Cﬁnsisting of.%he suc essiVﬁ rrepetitiqn . of sgﬁgs b)
Jand c), and THPWAFcHOPhE*§dRPdITBHES - APE APF (654 Mt dGetABM T dGriSTg 10
Fsaid steps ayhbaod ¢h &ofiespeskediah Basleaquahylectbaetrdgadizia¥abnon and/ or
£.cl ogging tinme of, one

S5 f them
’Efclain12, ir@%ﬁﬁ%ﬂntEges8P3rﬁ§dP5dEM§F8FPF?8PFoﬁHSUQVérESRéslfS conpri se

3. Process for hydraotreatnent as described in

one or nore pixesdbednaerbublkbagmbed1neagtobs candikAowli, CRyeduii Ng step
c), the guard zones are_all wused together, the guard zone the catal yst of

which was riagerederebaihdzaEipepratadyatsi Adt RESPr éBedi AYPSEEPEDF bei ng
so reconpected-@sat febe;dawnsheeanrofieat! r1-B8 gHAr Birst step is
passed under hydrodesulphurization conditions over a
hydrodesulphurization catalyst, and in which the
hydrodemetallization section comprises one or more
hydrodemetallization zones preceded by at least one guard
15 zone, the hydrodesulphurization section being composed of
a plurality of reactors which can be short-circuited
separately or otherwise in accordance with step d)
defined hereinafter, the said hydrotreatment process
comprising:
20
a} a step, in which the guard zone or zones are used
for a period at most equal to the deactivation
and/or clogging time of the said zone,
b) a step, during which a deactivated and/or clogged
25 guard zone is short-circuited and the catalyst
which it contains is regenerated and/or replaced by
fresh or regenerated catalyst,
c) a step, during which the guard zone, the catalyst
of which was regenerated and/or replaced during the
30 preceding step, is reconnected, the said step being
continued for a period at most equal to the
deactivation and/or clogging time of a guard zone,
d) a step in which at least one of the reactors cf the
hydrodesulphurization section can be short-

35 circuited during the cycle when the catalyst is
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20 zon/é_s, the said step being continued for a period at nost equal (Mghe
- deacti/vati on wang/s@r2:l 0oggi ng tinme of the uard zone which is, qdlg%iﬂ'} C? hi s
step, the nost upstream relative to the géneral direction of circulation

of th/e' treated charge. 25 4. Process as described in one of clainms 1 to 3,

“in phich, at the s@wdiifRee B /HHAKGSgRE He Hetalerdfratdi® fidslr
fun(‘/t_i oni ng guard zone,  a quantity of nmedium distillate is introduced
repfesenting 0.5%t & Cﬁ% o deieght orelrageneras echeaki gt -of t he
hydr ocar bon charge. 5. Process as described in claim4 in which the
at frospheric distillate introduced with the hydrocarbon charge is a
stfrai ght run 4yas- F¥ocass fogs DYdBot yearas: 288 dosd7Berd Or16¢clPinckss as
de¢scri bedcin f il al : ' L £h. . _r o 0

ydr odes uTE’ phu1;}|{1 %%’ %1?1 @jtléergsé?s& O%}Z%]fé‘lﬁl%r{l%@%%fﬁ% nnls%a ez?(lﬂgé Cé {:t %T(]I)XIE%%I HH° zone

rom whi ch | Precetacdrizd an kasspher i tydicdéendtd el i zdt l@asguargazdéned 5

vhich is recy t | ntake of the first functionin uard zone, and
dn at nospher iacqr%glé%em% F e ess %% 53 rJrIbe%Yﬁl%I“é‘:‘lu%‘%? TR TH %t

il east a partoftle gascapdsivactemst fitDon tde stemsherard 10} disdd | 1ati on
f.-whi ch foll ows_.t.h dr odesul phuri zati on ﬂe‘P c'is recycl ed,to. the .intake of
“the first flﬂﬁﬁﬁéﬁﬂ gﬁﬁﬁ Zones are a sed together during the

i 10 said steps a) and c) for a period at most equal to the

deactivation and/or clogging time of one of them.

3. Process for hydrotreatment as described in claim 2,
in which the said hydrodemetallization guard zones
15 comprise one or more fixed bed or bubbling bed reactors
and in which, during step c¢), the guard zones are all
used together, the guard zone the catalyst of which was
regenerated and/or replaced during the preceding step b)
being so reconnected as to be downstream of all the guard
20 zones, the said step being continued for a period at most
equal to the deactivation and/or ciogging time of the
guard zone which is, during this step, the most upstream
relative to the general direction of circulation of the
treated charge.
25
4. Process as described in one of claims 1 to 3, in
which, at the same time as the charge, at the intake of
the first functioning guard zone, a guantity of medium
distillate is introduced representing 0.5% to 80% by
30 welght relative to the weight of the hydrocarbon charge.

5. Process as described in claim 4 in which the
atmospheric distillate introduced with the hydrocarbon
charge is a straight run gas-oil.

35
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8. Process as described in claim5 or 7, in which the 15 gas {e\ 03
_ fract fon is goeyksWedh an initial boiling point of approxi rratel4y35%/% %ﬂ
oint of approximately 400C. 9. Proc¥s as described in one of clains
4 tof8, in 20 which the quantity of atnospheric distillate and/or gas oil

| nt joduced al .t he iy ofs W di il THIGLIONING.1 DAL & 299es Aty he same

as the charge represents approximtely 1 to 50% by wei ght relative to
charge. #hith theomsssives dasur it hydmade vl idaBior F5ep niswhi ch

least a_paphOf e A IISPRALH LU AUS L ANING ol TBSCRLen 56

distillation zone is sent into-a I on zone from
rlecovered a vacowmredi sini Ialtatos,pl“arﬂceai;tstaldaatte,ofaw\/rﬂlaﬂsu S ryic| e to t he

0 i ntake. of _the flrst f UnGt i n ua one u resi due.
S ocess o aebeErndd mrevtaed Ty St Wit s A1k T ind fhpltte
“at nospheri ¢ pesirduecard/ andfant Mmcaatphmaﬁﬁ rissifddd.ate is sent into a

catalytic cracking unit from which is recovered an LCO fraction and an HCO

~fraction WD02/48.288 30 4736/00/PC 1 5 AUG 2003 which are sent, at |east
partially, enther piriecgre a@r delieraideeY 91 A dinktayr & ofwHiteh tawo, 1dsd he
i ntake of the first functhril rtL%- guard zone. 5 12. Process, as described in
one of Claln?aftaﬁ@ 2 gg§-o1 action from the atmospheric
10 distillation which follows the hydrodesulphurization step
is recycled to the intake of the first functioning guard

Zone.

8. Process as described in claim 5 or 7, in which the

15 gas-oil fraction is a cut with an initial boiling point
of approximately 140°C and end point of approximately

400°C.

9. Process as described in one of claims 4 to 8, in

20 which the quantity of atmospheric distillate and/or gas-
¢il introduced at the intake of the first functioning
guard zcone at the same time as the charge represents

approximately 1 to 50% by weight relative to the charge.

25 10. Process as described in one of claims 6 or 7, in
which at least a part of the atmospheric residue from the
atmospheric distillation zone is sent into a vacuum
distillation zone from which is recovered a vacuum
distillate, at least a part of which is recycled to the

30 intake of the first functioning guard zone, and a vacuum

residue.

11. Process as described in claim 10, in which at least
a part of the atmospheric residue and/or of the vacuum
35 distillate is sent into a catalytic cracking unit from

which is recovered an LCO fraction and an HCO fraction
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whi ch ,éluri ng step c) the guard zones are all used together, the guard zone
the catal yst «of. Mbi-gh was regenerated during step b) being soﬂ.yﬁg&t)ggct ed
that 4ts connection is identical to that3®hich it had before it 10 was
short-circuited during step b). 13. Process as described in one of cf hiayf 2003
2 in  wWhihsh oM th-d hepuargd. z W ZANES I+ aSHOcd At S ni ng
sectfi on which allows runni ng él(sjthort 1§ & rcﬁﬁslt]i)?fg or pernﬁgeatacfnon%(;%d T{l%eg said
d zone oPtheghes, anmirdmrsstahpilm ttvire opertdtd omtoike hef whg fidet said
segtion being Q) | condition the catalyst contained in the
guard zone m“?%tﬁgﬂltﬁ“&@ gfq%nrgjtsi%o%}en'g, at a pressure of between 1 MPa and
SWPa. 20 14. Process as described in one of clainms 1 to 13, in which, in

ofder to dre a rge for of _.a heavy oil r .of, a heav il fraction

ntai ni ) adgial Copeess R G TE I B P ded ane 3. in

lydr ovi sbr eakihigh? Sluedmdi tsters c)mioted gMddd g eise haflongdde charge is

ent into th% u% d zone or zones. 15. Process as described in one of
jelaims 7, 10, Ogle i]‘f,r' iSRG G RERs S It issifueh i Wi%ect ed to 30
; deasphal ti ngregtheateld Gilriolhy &t WNhdiing WP bt deasphaliied
/ product is at least partially recycled to the_ .intake of the first
functioni ng GRAPESEINE. 1Pe 1denfdedd &9 ddsdy whsgh Atofadbediorendtio or 11,
in 35 wio chwhBe shasdumikesiided idh Sy etlgd jo deasphalting with a sol vent
or a solvent mxture and the deasphal ted

13. Process as described in one of claims 1 to 12 in
which with the guard zone or zones is associated a
conditioning section which allows running short-

15 circuiting or permutation of the said guard zone or
zones, without stopping the operation of the unit, the
said section being so controlled as to condition the
catalyst contained in the guard zone which is not
functioning, at a pressure of between 1 MPa and S5MPa.

20
14. Process as described in one of claims 1 to 13, in
which, in order to treat a charge formed of a heavy oil
or of a heavy oil fraction containing asphaltenes, the
charge is firstly subjectéd to hydrovisbreaking

25 conditions, mixed with hydrogen, before the charge is

sent into the guard zone or zones.

15. Process as described in one of claims 7, 10, or 11,
in which the atmospheric residue is subjected to

30 deasphalting with a solvent or a solvent mixture and the
deasphalted product is at least partially recycled to the

intake of the first functioning guard zone.

l6. Process as described in one of claims 10 or 11, in
35 which the vacuum residue is subjected to deasphalting

with a solvent or a solvent mixture and the deasphalted
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S atfleast paotjaldey recycled to the intake of the first funcggagba%
guard zone. 17. Process as described in of¢ of clains 1 to 16 in iC

al z7.he reactors are fixed bed. 18. Process as described in one of f%@ngg
“to 1 I n | | easiy o t n a

hydr deneta&ﬁ??g??%% gﬁd%%rpﬁ ag%gﬁfpﬁ£¥|£§??§§£§0 §e§ o%gégke OSubbllng
bed jreact or. G i#tﬁ@s%ugstu@@tmgb@uard zbaeém 18, in mhlch all the
reag¢tors of the guard zones are fixed bed and all the reactors of the
hydf odesul phurization zone are bubbling 15 bed. 20. Process as descri bed
infclaima18 dr7 19,Proreds cds alésctiivedenctons of ¢heigealdcgonesiare fixed

bed and all t or,s of t e hydr ode lization zone are bubbling 20
befl. CGE PAM H'gf ﬁ%ﬁ?ﬁ%fﬂ%é@? g’%ée‘% ransl ator's note C aim 18:
" | east one reactors", sic. 4736/00/PC 15 AUG 2003 CE PHM hafi / PA;

[/ §1133G5 / SG
18 Process as described in one of claims 1 to 17, in

which at least one reactors of the guard zones and/or of
;he hydrodemetallization and/or hydrodesulphurization

10 sections is a bubbling bed reactor.

19. Process as described in claim 18, in which all the

reactors of the guard zones are fixed bed and all the

reactors of the hydrodesulphurization zone are bubbling
15 bed.

20. Process as described in claim 18 or 19, in which all
the reactors of the guard zones are fixed bed and all the
reactors of the hydrodemetallization zone are bubbling

20 bed.
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Translator’s note

Claim 18: “at least one reactors”, sic.
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