" The present inven

; » <=>e3eunnoqOr 4u6j uTu , PROCESS FOR HYDROTREATI NG.A H yinne
ERACTI ON W TH PE ORS AND REACTORS THAT CAN {CUl TED
W@"’W to refining and converting heavy Tyq

fractions containing,.iqnger alia, sul phur-containing and net 042t
iTpurities, such as atnospheric residues, 5 vacuumresidues, deasphalted
oi | s, piRRAEESSEORMYDROTREATING AnHEAWVEH XDRAGCARBON FRAGTION WITH
hydr ogenat es, heavy oils of any origin and in particular those from
bi t um NPERMUTABLEREMITORS ANDEREACT@RS THATCANBESHORIACIRGUITHD d
feeds. The scope of the invention al so enconpasses asphal tenes al so being
contai ned ifhd g?eskmqmvgnﬁ&@%laée%s i h8NcdiReking2h&Ay A &68@591@% ti¥hd N
the invention normally conprise at |least” 0.5 10 ppm by ng g?"lt of netals
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cat al yeropdr nlPoan HlorgreaTim-ECal Men e mbRite sfitn 3 b lonefd el
substantially 15 reduce their _netal, sul phur and_other inpurity contents
whi’l e YaRBYBaESsIYes: haeaiphplEg efils oRitkiehoasAnakls duirked CYithnin crematifs idistialeg qoakm
to a greater or lesser extent to lighter cuts, the different effluents
obt ai nedrqgesaies hpagerils elganysorigis esd fropartinedapthosk omobitwhinhiig schipiabr sapds.udd |
gas oil and gasoline, or feeds for other units such as residue cracking or
cr.ackipagtioidaryumrelaet i tol atamg Jigeidpfeetis.enThe tsbomaiofil it | ipvéntibhohlse adntetipasts
such feeds originates fromthe fact that such inpurities gradually deposit

't hens efsyRateRts AINELGAE BbMained th hBEighrepf metals and coke, and tend to
rapi dl y deactivate and clog the catal ytic system which necessitates a

st oppage t ce |L...Processes r eat | t ha pe. of. fee
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Wi t hout st oppi he unit, the aimbeing to attain m ni num_ one, year cycle
of 10 p SRR hs ?fglsgsgvgme@ﬁyfn&kei andieragadiu @nﬁ) Al lsast 9&?3 BY wedgh ok ylghur. sych
treatments ;Q/ebggéi Itaggw been carried OUL{:f &i ther in p;ocesses usi ng .
fi xed cat al a cafatyticelxysimptreatmens ofyanshifeeds [roatbste refinen ithet@ Subistantinliyit
Francais du Petrole); 2 or in processes conprising at |east one reactor
enabl i egudehtheiraimaday, ssulphar bad reidraegirigy @6nteste N hile) desdagingf e BdRPoh-€o-Lix®on
HYVAHL- M novi ng bed process fromthe Institut Francais du Pestrole). The
pr ocesgyigf (/b \ﬂ{i}%_sﬁﬁlﬂsfbr%ﬁ?_tthé}ﬂ toSa FeatdPSONEER Uxtéh &b REHIE c@k ! the different
processes, in particular 5 Tixed or ebull ated bed processes. In such
proces fead cireul h I i I ref er.
i ed Srtent b B pS RN SRR SaCuR, Mool & bR T e B P ghe
reactors heing.used to carry out hydrodenetallisatjon (HDM,. of the feed in
Do T clsaline, Ae3a forahet RBMH AR SR TGRS F LS o1 or
reactors being used to carry out deep refini nfgr of the feed, and in
particul ar Ryl prdreny MiHueatal Wi bydrotgagmentef) suclrHeedstarigiratesstramethgifadi dhaivaych
fromthe |ast HDS

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:
e cither in processes using fixed catalyst beds (for example the HYVAHL-F process from the

25 Institut Francais du Pétrole);



to reactor. In such processes, specific catalysts adapted to each step are
Jusual |y used, under average operating conditions of about 5 MPa to about 25

" MPa, preferably about 10 MPa to about 20 MPa, and a tenperature of about

370C to 420C. For the HDM step, the ideal catalyst nmust be suitable for

treating feeds which are rich in 15 asphal tenes, while having a high

denet al |grsiat probessé acipiisiag v dedst amheVdehdton ehaldingnibie adatdl gdt etot beo epladed catayi-

and a high resistance to coking. The Applicant has devel oped such a

cat al ySteoffingoul {rbiolaipl RS YOV RHE-MURBARE beb ocese frof el kriat Eﬁﬁ&éﬁ gk

whi ch endows it 'wth precisely the desired qualities for t
(Europe%tlg t)ents EP-B-0 113 297 and EP-B-0 113 284): a degree of
denetal I'i'sation of at |least 10%to 90%in the HDM step; 20 a netal
retention &ﬁgacit of more than 10% w th respect to the wei ght of, new.

catal yst, PFPCF el the Pesent SRNgBHOR ISAN TSP VERFDE QYSTAFIOr afPAPFesses; 10 ParicyIaro
coking even at tenperatures of nore than 390C which contributes to

exd engmg or lebullgted bedeamrpenssashi Bh sieh pracesses.i thetfeed lircilaies daougly a plrality of
pressure drop and the activity ' 3 loss due to coke production, and which
meansrdabtats, tpaeferab]yofik¢d/ oo ébullaeedt beelr reattorsp disposeiddn series, biee Eisst reaetbranrtreaators
this step. For the HDS step, the ideal catalyst nust have a high

hydr ogginatisB@ touely 8@ Bydrb@erb@hlli¥atfat (IMORD sfefHenictd iAf pdriculi’ et phd: of the
desul phuri sation, continuation of denetallisation, reducing the 5 Conradson
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presence of nmetals or coke. For this reason, conmbining a suitable HM
ca® al ®#€tor.10 which can function at a relatively high tenperature to carry
out nost of the conversion and denetallisation, with a suitable HDS

cat al yst, Whisodh paxedses, specifit edtahystsaadaptedt ioverch skapnareanspealiyausede sindsr avierags
protected fromnetals and other inpurities by the HDM catal yst which

encoupa&eEng eI Er STaBBat § MPARCaHouDS MEL iréferablyngibut M0 NIRa &NEbdRY 20 VIPa,
refining perfornmances are obtai ned which are highér than those obtained

with L nal | b M, Qfe WM th those obtained with a simlar 15
HDM H%%éépéﬁnapﬁeééﬁéﬁqfaugﬁtn%%géﬁ‘?? ﬁg(é g’ﬁmsi ng tenperature profile which |eads to
rapi d coking of the HDS catalyst. The inportance of fixed bed processes is
that hi gh Fer the HPM stepe theaidelscaial kst gpushibsepitplle £0s egfing feeds, watehcate dichtine
efficacy of fixed beds. In contrast, above a certain quantity of netals in
t he f esphalténes, whiledlagingOa highl 86meiphipaticaveapatity asgociatedt with abighymete! sysitions
are used, the 20 performances and especially the operating period for such
pr oc eggmsith emdn® shign sesidtaieerot cokifie ERC A@pHcdnt apadevelopédisudtha Eatalse D
reactor) rapidly becone charged with nmetals and thus deactivate; to
conpeRgaichlat Fhadrbrodie SsppoMafthdPseal Bhin® PRCAKL KRicR! shdoRk'eanad p_réé'fh:eg}h the

encour ages coke flormati on and i ncreases pressure drops; further, "it
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or as a result of operating problens. _
e adegree of demetallisation of at least 10% to 90% in the HDM step;

20 e 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



4 The result is that the unit has to be stopped a m ninumof every 2 to 6
nonths to replace the first deactivated or clogged catal ytic beds, that
" operation possibly lasting up to three weeks and further reducing the
service factor of the unit. The inportance of ebull ated bed processes is
that the conversion performance is high due to 5 the possibility of working
at hi gh Isshertatcoke produibtioniapd whacht méems tioke vied mpdtyofthe tlesmal tratversion can be
em nently suitable for treating conventional and heavy feeds (Canadi an
patent ChAwdedldidk iB9s stepench patent application FR-98/00530). Although the
best catalytic systens are used, the operation time can be reduced during

probl ems i

is thus stoerge }gbpen mg%%l cQtH o{veglﬁl’s}c VggtI? sjcﬁ&g}slg[ﬁ% Wet?%g arsg(gcﬁ@nbﬁt
have atte ed t ol ve t hes bl ens of o tlon a

cat a1 Sete Toaring. et e Bradih Ge R rERtohec PR Hoe gt dhmeiisadbny Fugingethe
arrangenents in different manners. Thus, one or nore noving bed reactors
ha¥e Fadsem serberl angd pesuibly dlic amoune of aspalignes h ThesAppiigast gfpﬁ deyelapsd sgeltaes
patents US-A-3 910 834 or British patent GB-B-2 124 252). Such novi ng beds
can opatabhtse(EPBdbi 1u297entd By @0 {1 h284HVCEdh 3rpactessarfy sutaSklfbt tredting tieat aygel «f)
or in counter current node (the Applicant's HYVAHL- M process, for exanple).
Thi s pecdt ects the reactors, for exanple fixed bed reactors by carrying out
part of the denetallisation and filtering the particles contained in the

feed which ’[%Q%lgadv%@lﬁgé Of Cchﬁg B bf ﬁgng d oée%ﬁ%i %{pgag/ r&h‘%@%t G &R GE TRRkyOT

the 2o catalyst int or th e nov t he need to

stop the unjt.e The, di sadvanta e. of. such,

¢ echn tralel i 1 PreiFape oY meTHR ot cahEy £ i Eeom AN E A SRS FISYRaALyst
inferior to those for fixed beds of the sanme size, that they cause

atlfr i tWiigh gan THeCtion; atyp Jelatiyelyahighiempartun toaearTycalt Moshioithe conwsion ande
fi xed beds | ocated downstream and which above all, under the operating
condi tdenetllismtadn, wittea suisdbie BPDScatal ysg verich tdnis dpeeatédatraarel anivelyflo®3emperatures
aggl onerates of catalyst are far fromnegligible with such heavy feeds, in

parti aylinls pidtdchd Sy@Nhe@ls andotheOhRiFhies bycthe KON ef@lyat %wﬁaéhcﬁﬁﬁ\f@{lﬁeéphe
catalyst fromcirculating either in the reactor' or in the used cat al yst

Wi T hdy h?r%% dﬁdtl}'%ﬁsanda}ﬁlglrts; %\dlg@% Xh&lailﬁstﬁe th@ 9@193 rgiflmhg%effﬂhﬁa 5 ﬁllee@rﬂa.lbgd? which

reacto e Wt i nes n or er to retdin exce ent pertormnce
whi | e ma C e servi ce act t he. .5 .addi tj on .of uard
Fenct df niEhE: Bef I dh2 AR Ph G A ERRVHE Skl i Gy pSblatiRs Y atiff
front of the HDM reactors has been considered (US-A-4 118 310 and US-A—
968 0FEYM/HBSATap gempntISEAINFEAY RS feTRREHABE @ﬁ&let which deads & rapyd qeking ofithe
isolation valve in particular. Thus the principal reactors are tenporarily
pr ot edlldy calghistist cl oggi ng. Wien the guard reactor is clogged it is
short-circuited, but then the follow ng principal reactor can becone

cl ogged i n THesimporrane of |feed bed pioopagés dat thigh TeXinifg tperforrhhiues ,aré fodtsnal |
size of the guard reactor does not ensure a high degree of denetallisation

of theetaRE ofil rﬁgwéamu@efﬁewy A8 BLEY. mfcom@stpmo%hreaﬁalhﬂawtﬁ%? RleBals in
agai nst the deposition of netals in the case of netal-rich feeds” (nore than
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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.



which are still insufficient. 15 FR-B 1-2 681 871 descri bes a systemthat
conbi nes good fixed bed performance with a high service factor for the
treatment of feeds with a high nmetal content (1 to 1500 ppm but usually |00
t'o 1000 and preferably 150 to 350 ppm ahich consists in a hydrotreatnent
process carried out in at |least two steps to hydrotreat a heavy hydrocarbon
fracti on cdheassnltngthatthehmit-tosnd be stopped ammininunest evedy 2o &lrhonths topaplate ths
in which in a first section, hydrodenetallisation, the hydrocarbon feed and

20 hy ek aRActAatdPaS S8 g eitaldtid Beds dREdpRtdtion Al dsiBIC RisBhy Sh tdNHRE weeks and
hydr odenetal | i sati on conditions then in a subsequent second step, the

ef fl uﬁﬂ{hﬁ’&ﬁ%@ﬁﬁ‘%{ﬁ%{ﬁ%e Fa%?&rio?'&xé Shipassed over a hydrodesul phurisation

cat al yst esul phurisation conditions. In this process, the

hydr odenet gl | i.sati on secii.on ri ses on r, more hydrodenetal |.i sati on
Zones, pr calr SBPORAte it £ pubiied BEProfRiedl TR e G Rleay perframace is RiEN &l o
hydr odenet al | i sati on guard zones, also preferably wth fixed 6 beds )
di & podhedpessibilityi ofswerking: gchigh gEPeragnes. s Tha Armicantchassdsvelope septocess ihef is
steps b) and c) defined below. a) a step in which the guard zones are used
t oget hminehdy wuitpblei fool @¢atimgsconeegutainat and hieeaddp dfeedsv &Camadiani peetn@Ac2 171 894,
clogging tine for one thereof; 5 b) a step during which the deactivated

and/ oFrench @aRat Aipacsti HOFR-98MOSBEY. t -circuited and the catalyst it contains
is regenerated and/or replaced by fresh catalyst; and c) a step during

whi ch the %Q%Q%E‘?ﬁbe%e&rc%tt tgp ré}né RELOR thd E?ergﬁ'@r{ GO B WQ%&&BE‘during

cat al yst has begén regenera I'ng the preceding step belng reconnecte

and said,step bei carried out faor_ a .per.i t t equal, to the .
cloact PIARSHE PArraing AU BF e v Hop o dhe ek B Hul Srobhea fpnendine
process produces a cycle period which is in general at least 11 nonths for
t AR pPRhavpanudhDRgkents pEsENE 4B the reagipr h Wi diave attempiedn®etolye thase farablems {d
conversion while retaining the stability of the products. The overal

desul phematigmandwuscidf thef catdlgstor der of 90% and the overall denetallisation is
of the order of 95% The di sadvantage of this technology is the difficulty
of obtai ni e By akd solemt kd BudrtSat itNdiddvasiabey SRfLREbeN artdhgembh in ARdttnt
90% and/ or overall denetallisation performances of nore than about 95% and
t he dh%%h&g]ty of obtaining cycle tinmes of nore than 11 nont hs i ndependent
of performance levels. It has surprisingly been discovered that
short-circui,ting one or nore reactors of the hydrodenetallisation, and/
Py odesul ik i Pomots FRvEe BEH e hirle Berd wapareg roialied A 5 npRf oL ey
of the_steps and/aor_inprove the cycle tinme. 20 The present invention .
cdhcerHM §Rp @&@ﬂ&tm Batesits Lfoftd TH0 &34 qri Brifishnatest &%B@ Febtt2dr SUGhBrvinge
catal yst is deactivated and/or clogged by sedi nents or coke to be

r egendeds ¢l apatitaoin qoepirrenethogy (the EEVCON pregpss &oat SHEL Lt for gsamplehpsin counter-

i nvention concerns both reactors fromthe hydrodenetal lisation section and
r eact eugertrmodd (the P cahe’s UH FVUHIS-AM ippotess ¢oit example). | Thif @irdteots thehahctotse for
reactors fromthe hydrodenetallisation section and/or hydrodesul phuri sation
secti QRapR. fied b&XAABR by REFA{inG! At PakeSt Y RleynePal IRIBLA S Yilk@leARE dalifles
deactivated or clogged catalytic beds; this operation I nproves the service

fact Orcogtfaintegqn Y 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 they 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



The invention consists in a process for hydrotreating a heavy hydrocarbon
fraction in a first 5 hydrodenetal lisation section, then in a second

hydr odesul phuri sation section into which the effluent fromthe first
section is passed. The hydrodenetal lisajion section is preceded by at |east
one guard zone. Said hydrotreatnment process conprises the follow ng steps:
a) a ptoberns) Thesehagglngitas darw pregentsthelsatdlysbirom dtoufatimigreithgr inhthe reddosm @tiar d
zone is short-circuited and the catalyst it contains is 10 regenerated

and/ okhe @Y 3&8Hst ﬁf}th&a%ﬁﬁn&%ﬂd‘ﬂnw}" Glisd ﬁ@pp&lg_@'bfl (e tbe1o4R iR Ireabi®r and the
catal yst has béen regenerated and/or replaced’is reconnected; d) a step in
whi ch . e of the reactors fromthe hydrodenetal lisation section
and/opﬁ@ﬂgﬁﬁinggesulphurisation section can be short-circuited and the

catalyst it coptains regenerated 15 and/or repl aced. A route for, ingproving
[ Txed bed §BPTF RRATEN SGAIRAF PderBart IR 2o B gU D B ACHBLls BEticn JActHethe

Applicant in FR-A-2 784 687. That concept can al so be applied to the

pr &sendditinn ehrigoard repsier preferablyr  fixed b@cgeeadﬁor fspace veloeitsdE8Vat do W ithfremfeof
hi gh viscosity of the feed and the total liquid effluent which causes high
pr ess thecHDM pacions hdsebeer @ohgderad (USHA-#i1¢ 8310 asd US-AHRIGRRAE! iUznaldy, thikgudd
recycling conpressor, often resulting in a rather |ow hydrogen pressure

whi ch rglegs cﬁﬂ%p%ﬁﬁ@léh@ﬁﬁ@ecﬂ)*] hehg 48 b1 RARTRE it At | PRusQhe §AAREIpal reactors
hydr odesul phurisation. Further, it has been shown that the gas oil fraction

obt ai ned r ' t I i.S.-hi r
han Al eBMoPEL broar hefhd Silesthe” FYHBE hodRabd ool R BN R Indi il HBE,
t he perfor C f .a process such as that described by 25 the li canf .in
Fr ot e ReB b foHRviata PARGBA TaRIoLra heroe sToRgRd gmHs il 59 leAdcil Suppegngl the
process of 8 the present invention can very substantially reduce the
vil8coginity Fufther, the| smepll sizeedft the @nard reactaridoes net angurg ashiple degree af deraetaldisatim ofn
the pressure drops in the reactors, better operation of the recycling

conpr elssfeed and thusds prpodtipioteeroralt tise friigiyeal HIYNIr egetorsppaimsthe depduitborr eSmetals

i n higher overall desul phurisation and a gas oil fraction with a nuch | ower

sul phys tkOBds8Nf me@l-ieH Yéead (bR fah KoL pp'}n,sfb?(éi)(ﬁlinﬁﬁ?:.i Ohas ARékeYeh&brs e PR
directly used in the gas oil pool of the refinery. Further, in the process

pet t or PAGHER oA Wit REERERon! MoBRGES o MR WpAinThiF o RERY A6

Iomer\%ﬁich hehps .lncrease the service life of the furnaces and thus
cont r iYiEEesy F@Whg?ﬂﬁ'the operating costs of the unit. The process of the
i nvention) which conbi nes high performances of the reactors, preferably 1lo
filfed bed rRaBicke8lod7 ledasriibasersysiem hehearabises gpadifixedegtpesiornings with 8 High
for treating feeds with high netal contents ( 1 to 1500 ppm but usually
100 t cervi@actodfqurtied eeaiment dF0edsoviB5O highmpetelgontmnt defa MY ppm buteusoblly 160 to
variations as a process for hydrotreating, in at |east two sections, a
heavy 10pdraag Prdfenbly 850 {OBSE HthRivRiAGconbisBH - IeRIGIAdMNhEY proctsiehimieliout in at
inpurities in which, in a first, hydrodenetallisation, section, the

hydr o 5 ] 4 Welsh
ot ol e o R PRRIMER SRR PR urBATRE R ot SR R FhpBllie,
first secti I.S_passed over .a hydrodesul.phurisation.catalyst in.a
subsedbp@le ihabaRES PoRERAE o LR RRL PO PRI PEASE R P nsioBa, fopd gpa
whi ch the hydrodenetal | i sation_section conprises one or nore_. . »
hy8r o dWAEEEN |3re RRSSEH OVEhashydspdsmastallisarion; casalysaindsy hydipdemeialispion sepditions
preceded by at | east one or possibly two hydrodenetal | i sati on guard zones,
al so pherf enabl yulfsequent beedomd stépul thet efflusetl f2@nz theedirstdisegimpeds i passsalr iower faor
use in a cycle consisting of successive repetitions of steps b) and c)

def i nagdigleqiphuridgidny dxabisieimict | prirédesulpmdisaionn cdnditions)| pur ihsatprocess, the
sections bei ng conposed of

hydrodemetallisation section comprises one or more hydrodemetallisation zones, preferably with

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



one or nore reactors, preferably fixed bed or ebullated bed reactors, which
can be short-circui ted separately or otherwi se follow ng step d) defr ned
bel ow. When two guard zones are used, the process of the invention is a
hydr ot r eat ment process conpri si ng: 9¢a) a step in which the guard zones
are used all together for a period at nost equal to the deactivation tine
and| obeds| digposed it seniesdbr oyrdictuse condisting)of susdessivel wpetigombt staps hparieacdefinad ed
and/ or cl ogged guard zone is short-circuited and the catalyst it contains
is regqgperated and/ or replaced by fresh or regenerated catalyst; 5 c) a
step during which the guard zones are used all together the guard zone in
whi ch t e Qr I

precedt A EREvEEh Bl RindBENs Jaa‘-‘oégth%“fyr o a0 Sl RO Bgtivgtion
period at nost e uaI to t?e dea tron and/or clogging time of one of the
guar d zéﬁ%%amﬁﬁ OEEINg, MR WHW@H QFO Peast one of the reactors fromthe
hydrodenetal | i sati on section 10 and/or the hydrodesul phurisation section
cah bk sden dwringcwhick theddpactivated andéoreclogasd sunel zomeas short-¢iscuited ond thercathlyst
and/ or clogged for regeneration and/ or replacenent by fresh or regenerated
cat al ystit coatding ishegenemuddadnid(on refladeddyfresh eamlyaf; anbe i nvention consists in a
process for hydrotreating, in at |east two sections, a heavy hydrocarbon

fract byon SNa@idY WHich WhdBikird GORs3ird bl Qs tgem&atrté Suat® zbiBPWhérk RS catlPstHak Ch
in a first hydrodenetal | Tsation, section, the hydrocarbon feed and hydr ogen

are passeg, Feghe: ﬁéﬁﬂéﬁgﬁu@%&%&l@ﬁtﬁﬂm gtééoXﬁ{cteLH‘ﬂ\%rsaW&ég rrgtaln'ea 3 fo2"

condi ti ons, rst step 1's pass

hydr odesul rrsatron I i uent sec nd section der

ylr odo AR DR B8 GiaCBHaR rHYRtch ARdes cIpReRtE e ot ar Gatisdbard 108E on
section conprises one or nore hydrodenetal |isation zones preceded by at

| 84st one %B@rmmpwdpc@aa ¢ysie pritadavhishés inggenetabatipait dd anenthy for she pidnripal
and/ or hydrodesul phuri sation sections being conposed of one or nore

r eact HDMwvinidcHDSareadtorsswith thigh perfornesicacfoarrafiging and @hhersitnsehilo kdtaninggthe
step d) defined below, said hydrotreatnent process conprising: a) a step in

whi chghabiging el a0RiIctsS TRE bveRll éesﬂﬁﬁhhﬂgatfbh Hoéft thHeaskabr bP 9bhE af@ A byahilon

time and/or clogging tine of said zone; b) a step during which the

deacth%ﬁgsﬁmgﬂg{g fﬁhggggﬂ)gg rd zone is short circuited and the catal yst

it contalns IS regenera ‘or replaced by fresh or regenerated

cat al yst; step duri the.g e i.n which the st. has

been 1 egen@aadé%déﬁm&ﬁ of By e Beb e v feraE atdrigmeayeraf Fsdlptitelel

said step being carried out for a 5 period at nost equal to the

déact PeAeImsRcemel more fhegbeyt PO%EmtsVoro@rerait demetallisaion pehraanggs of MmoOepthan

whi ch at | east one of the reactors fromthe hydrodenetallisation section

andl orbautt €39y, dansld e udi (i tiy seft oliainegct yoba times df emeteothian dlilr menthe dndependent aof

cycle when the catalyst is deactivated andl or cl ogged for regeneration

and/ operféplanee evels. ByhdsGufprRsttl PbednedifiooE@t @bt GRér@MSliting 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.



In a variation of the process of the invention, the feed for said process
is a heavy hydrocarbon fraction containing sul phur-containing and netallic
inmpurities, in general at least 0.5 ppmby weight of netals, for exanple a
f-racti on obtained by vacuumdistillation, termed a vacuumdistillate (VD).
15 Preferably, in the process of the invention, a quantity of mddle

di still at eltgefiate¥d y thatprthsenteacigrsabdtem 0.tb&6 thydaddemictBh84tioy weicbn vdridfor
respect to the weight of hydrocarbon feed is introduced into the first
funct hodtoBesulphatidatn Sectibhr fte PF&T XaM1Y, sRdrecistimiel | dwérple ModeHsetodrglade! Mree
i ntroduced represents about 1% to about 50% by weight’, highly preferably
about ;5%: i LORL | -

nydr oSSt eft 02 s el My IEbA) o oo SRRpoVe e\l Bl B e
distillate i.ch i.s introduced with, the, hydrocarpon feed is a straight run
Gas of |1 A0S ifenlif poRSalt HreAtcReIsdRT PEHBY R Bt beay diasarbon fraction & firs
hydr odesul phurjsation step is sent to an atnospheric distillation zone from
wh? ¢ hhxdrodemetallisationesegtian,ith¢rpine sesondlydedesylphurisatiag se¢tiongpta whichthe efflpent
which is recycled to the inlet to the first functioning guard zone, and an
at nos ffioar the firstssedtien isspassedo Viredd/dradenetgihsation seationviapreztdahby attlehst@se gaard
portion of a gas oil fraction fromthe atnospheric distillation is

recyckesb. Sdi'dh?drﬁtr@zﬁﬁx@mIirbé‘es_géém@ﬁées%ﬁfdl\i@% dtépsf ecycled is usually a cut
with an initial 5 boiling point of about 140C and with an end point of

about ,400C, ¢ Hﬂ'&ﬂcﬁﬂ%%u&ﬂdt qng-sausgzg;o-smc cut, or a |70-350C cut. In a
further possible variati‘on ot He process of the invention, a gas oil from

a unit, functioning usi t he HYVAHL process can. recycled, . or .a Ilight gas
o 1"t bbm a8 ing b 1 TRt PorRL B PR KGR o e E85apRt dPcoriie®
oil) wth an initial boiling point generally in the range 10 about |40C to
aBBut 220cregeacratedand/gssemiecedeneral Iy in the range about 340C to about
400C. It is also possible to recycle a fraction of heavy gas oil from

catal ¥)i ¢ @rsteikidugng ushiah | the tgaanie doreen iH8Ai¢h itlgh catglyktehas byenmrdgdenenateidnartd/arl
boiling point in the range about 340C to about 380C and with a final

boi I'i ng poirgiladk@nefeabhnectsd; t he range about 350C to about 550C. The quantity
of atnospheric distillate and/or gas oil which is recycled represents about
1 %t 15 0 nr . 00 t 0 r . 0 .

wei gh;21 ) Wi ? %(8 e@pﬁ%‘? h ? gle%éﬁtgo{%edgégéf@r? C{a&)% ﬁ?@h@é %ggl?’%rtn?%gghgt}lp{%gg? %g&?bpl‘he
portion of ,the .atnospheric residue, fromthe. atnp eric distillation zo

e sent. + o ApSRTRTRAEEeT o Aot b TR iRe ARanG G ath eante Pt afnpaRa
recovered at | east a portion of which is recycled to the inlet to the first
f dficti oni ng"g@aFPaEHe, and a vacuumresidue is al so recovered which can be
sent to the refinery fuel pool. 20 In a further variation, at |east a
portion of A tmteforvmpteyingtixeddied perfarmidnee, seavnansed ibstom, hag alsé beenedescritedby
catalytic cracking unit, preferably a fluidised bed catal ytic cracking

uni t, theoAppiampineFR-ADI784 $8TNTh& dohedpt usi dlgo b epgReR tp eqesendidvehtagmed by
the Applicant. Fromthis catalytic cracking unit, an LCO fraction and an

HCO fracti qioydVePahdrk %Jicﬁﬁe BB NIBCRYSEREd dhthl(REA h%&si?%oﬁih& edd Qﬁﬁhi@réothlhe

other, or a mxture of the twd, ¢an be added to the fresh feed which

sent t]ﬁu#cpgfﬂpgrﬂr\%lgﬁgguggﬁn i g Ii)?e%gl?r? d?(%)s%é ctﬁe@%a&greﬁ%n&i?ﬂcﬁltﬁgtiﬁ B ogg?a]lﬁ%hl# the?
gas oi ractron, a gasolife*Ttaction and a gaseous fraction are also
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



12 recovered. At least a portion of this gas oil fraction can optionally be
~recycled to the inlet to the first functioning guard zone. The catal ytic
cracking step can be carried out in a conventional manner known to skilled
per sons under suitable residue crackinggconditions to produce

Hydr ocar bon-cont ai ni ng products with 5 a | ower nol ecul ar wei ght.

Descr thetpresest miventivn caperesy substaatiall xrtate/ht viscbsighofahe ligadesivknis) réshltingdiis ad
bed cracking can be found, for exanple, in US-A-4 695 370, EP-B-0 184 517,

US- A- dutitbidtigB4edueRoiB-id 31%381%%& Weopys 4n RO réstors UBeero gﬂgrgti&Q bf - Aoylings
544, US-A-5 449 496, EP-A-0 485 259, US-A-5 286 690, US-A-5 324 696 and

EP- A- 0,699 224 tha desarint ] £ wh p ]
or oo RS fard e RN 87 fgnt"hidhoBhE pRERREY TR NAMCHE Righf vt
thi o RenTRbrafii i f & SHoBaisenv b PRe rOIRT cPRENS SHHBAse FBIE: o

carry out catalytic cracking in a noving bed reactor. Particularly

pr &f esPesificatipny gnd whighaeas e dizegthy yssdsndhe geh el epophiof thectefingiyn Hurthesaint thene
zeolite usually mxed with an appropriate matri x such as alum na, silica or
si | i carawkssnofithe pfdsehavgtioncths ppéhebhirnaves ftniction betdridesusa of dettércheanrransfer
variation in which during step c) the guard zones are used all together,

the guad chugane sM’hQéﬁ{)élﬁﬁlr@ 8f fle¥s furh@®s RERWer SEROLhAPEEb HefdafOthetBRvidd 1if2edng
reconnected such that its connection is identical to that which it had

ber or gd furRSs ks Gk Ed A AGE LRRINe cTNEoMhOGRRS Of the invention

conprises a er vari ation, strtautes a preferred 20

i mpl ement atjon _of th resent inventio C rising the f.ollow ng steps:. a)
2 Step i n WHIEQROGERSOG R BVABRRS™HER cambines BN RSLaTmaRces gt e R OBy PICTARN
equal to the deactivation and/or clogging time of the guard zone the nost
uget r &ixgd ed meactosp et ebyliptadhkedorgaetars, waihrahkigh sarvige farios gvratwa@ngcfﬁectsn@th high
treated feed; b) a step during which the feed penetrates directly into the
guar d nrpalecantemést €dta b¥dpahebyt edubhiBy 106 t6 HO00 wind gireferably HEO S50 ppat)reaarbe
during the preceding step and during which the guard zone 13 whi ch was

t he mgsfinedPfiit bRAGY Gid " Vamidti b ad b §576€Hs N GorSh RRoir@atmBOIT af 1daStuivi S Sectidds, t 1 Beavy
catal yst which it contains is regenerated and/or replaced by fresh or

regen t 'St : ] i L - - ar.e u
al | t% g%ﬁ%??ﬂﬁﬁg%ghé¥®&%3ﬁéEﬁﬂﬁkﬁpgﬂ%ﬁkgggﬁ?a y§§@ﬁ%@Hﬁggkﬁfggﬁﬁzﬁgﬁbgﬁﬂ
and/ or_repl aced. duri ng the precedi ste ei,ng reconnected so_5 as to be
cowns o REREBEEsah Serik v S EibeaRha s o " dpio TSRNEEP o | SR f Bera &
period at nost equal to the deactivation andlor clogging tinme of the guard
zdfe Wpdodemgtallifgtiom ratalysteindes hygraderpeiallisgian coaditign Hhe gkl ugng fompthe first
overall direction of circulation of the treated feed; d) a step in which at
| east sest®nofs pimsed exet ar Bydrodesnipherikatidnocksalgstain assubsequesiestdond st runder
hydr odesul phuri sation section can be short-circuited during the cycle when

t he calyatodssulpirurisatiste asiditiéise dndithvbichcthe Ggetbdt MetallisaBGe Betiah @dmpRi€ésOdne or
repl aced by fresh or regenerated catalyst. In the preferred inplenentation
of thephe b0 AHEE dod@NBrefhnY fixed bBE oFRBIHRPbELAMES prbded G R Idast
directionqgﬁﬁgF?%ulétion 8f iﬁg feeg graduaPIy becones chgrggd mfth§é%t§?s,
coke,

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:



sedinments and a variety of other inpurities and is di sconnected when
desired but usually when the 15 catalyst it contains is practically
saturated with nmetals and various inpurities. In a preferred

i mpl ementation, a particular conditionigng section is used which permts
pernutation of these guard zones during operation, i.e., wthout stopping
the unit' s apper atsiepnin Whieks theyguard zones arm ushd el tagetheatfarsa peribelr at moue equiad to the
pressure (1 to 5 MPa but preferably 1.5 to 2.5 MPa) carries out the
fol I owi ng oper atdegotis/aton tithe adi/o€ OldRERE tiehcdofaind th@astt or : washing, stripping,
cooling, before 20 discharging the used catal yst; then heating and

sul phuri saphon afd&y iR Whied o &éﬁcfi%ﬁfﬁ'a@&%lé‘%@ eé#ﬂf‘tpz&xefik' rsfn&‘?—circui%eéi and

;
pressuri sation/ depressurisation and tap/valve s usi ng appropria

technol ogy effecgq] I hanges t hese ard.zones W 1 hout stopping,the
ani 102 Cui ¢ st Lo EeRRab e NR PR3 RR st P HegpernBR A,
stripping, discharging. of used catal yst, recharging of fresh catal yst,
heati ng and’ sul B ‘S&F%W’gb@e&“mnﬁﬁ e use ?]g@géi!??r’élﬁ‘* gysed gonecavhieh teg
reactor or guard 25 zone. 14 The reactors of the hydrotreatnent unit
usual |y functi osataysh habebeeo| tegonangted candloy repleced «hiringi theepreCeding : stdSWeing
(h-") HSV (h-') Broad range Preferred range Total HDM step: (including
guard reactors) réoanectdd Qnl. shid stepibeing dardddSoat € a egiod 4. fhodt 2gual ©. the
Overal | (HDM + HDS): 0.10 - 2.0 0.12 - 0.30 The preferred node consists of
operating the gukdivaBasLel/sr @%g%ﬁ’é‘ﬁﬁf'o(@Oﬁ@f’”h&%“% Zq,lﬂ?sqver all HSV of about

0.1 to 4.0 h-', usually about ich differs from ot her

processes ing 5 I a reac vl icul ar as, described in.
US- A-3 968 026 %Ség‘g%g %‘?"gg‘ %‘é%ﬁ R Eéfg%‘[%oﬁ@%&%’ge f\%‘%‘e‘ﬁ? Bybstefis B‘“P secticay
of each functi oni uard reactor is preferably about 0.5 tqo 8 h-' and
udfal I'y about 1 apng)bs Y. hydradestiphurisatioh sesiasrcapthe %@&r%rcwaifiw&g a54Cle Hsheno
each reactor is selected so as to carry out maxi mum hydrodenetal | isation
(HDM) whi | e contthelchiahgt ishdeactizngted andfoe rebegead fpe r¢generatipm gnéiee replacement by
exothermcity). i0 In an advantageous inplenentation, the unit conprises a
condi ti oni ng sedtdshior rapeheratedontalyst.t he Figures, provided with circulation
nmeans, heating neans, cooling nmeans and suitabl e separation nmeans

functioni ngy kRERPSAIRTIN o RE phdeess FARE IBRNEGE LA Rkt WEpRBYss bl Rydrb@eing, B
lines and val ves, the operations of preparing fresh or regenerated catal yst

cont ai i h r tor 0 1-Cj i te | .
bt or & BeihavboReBift hERT AR Tkt Siihirk) SN} dpal HBbie,
nanel y. pr.e-heating the, guar eactaor durin e tatiop o

SHar ¢ JEPPEEFS MR i @ﬁ@mﬂ@%&vy%gﬁ (b Rydipitbom fred gpd Ayrmger &% o
the required pressure and tenperature conditjons. Wien the pernutation or
shor t -Repsedisiver afydpdemetrbisatian ¢atlyst gnderchydeedemstallisasiop sanditionss thea theefflugning
a set of suitable valves, this same section can also carry out the

oper atframshefirst ategi is ipasiedgpvehe hydediesdplairisatiorc oathlystniada substdpeeng veqodd rsectodnor
just after disconnection of the reaction section, nanely: washing and 20

stri pRinder hi@odssathbhaatalonSdondidRE, Addein’ WHi¢h rtRE h@deb@NBatidrh Settiof Wohipiises
before proceeding to the operations of discharging this used catal yst then

repl ac{ [ i - r : : j
{ hose Urronhuhdride R ab P IRE Ak Bl 3 Kol one tharddeRiE b BR ons
764 a he French.patent file ith national r.egistration nu r 971 07149.
i, abi B3 reda melalBRbS 2o hEdioHerSese o FetEre BipReseaBhrnel of oot e
oxi des, of at |east one netal or conpound of a netal of at |east on? of .

gr oupgeagtony whichican be shert-¢ipeuitsd seppuntel v erthersyige foHowing sien i dgtmsd pelow, said
plurality of juxtaposed aggl onerates each formed froma plurality of

aci cullydrgteatra¢re psocesshanirasing: et s of each aggl onerate general ly being
radially orientated with respect to each other and with respect to the
centre of td)e aggbepii ahith thegeandaiohe ¢lsdlfyr a pbtodatemestteqpalt trthe deactivation
application concerns the treatnent of heavy petrol eum or petrol eum
fractions, wth ghe aim ab @Hgﬁﬁ{etdf@gidtzlaﬁé? into lighter fractions, that are
easier to 10 transport or % eat using the usual refining processes. Ols
from coal hydrogenation can also be treated. In this case, it is preferable
to use ebullated bed reactors. Mire particularly, the invention solves the
probl em of transform ng a non transportable viscous heavy oil, which is
rich in nmetals and sul phur, and contains nore than 50% of constituents with
a normal boiling point of nore than 520C to a stabl e hydrocarbon-cont ai ni ng
product which 15 can easily be transported, and having a reduced netal s and
asphal tenes content and a reduced



content, for exanple |ess than 20% by wei ght, of constituents with a nornal
boiling point of nore than 520C. In a particular inplenentation, before
sending the feed to the guard reactors, it is first mxed with hydrogen and
subj ected to hydrovisbrealting conditigns. 20 In a further inplenentation,
the atnospheric residue or vacuumresi due can undergo deasphalting using a

sol vent, fr exasuy dudndwiichabe dedrtioaat andiongloggéd givird @bndisSshbiteicuiidKind e.
The nost frequently used hydrocarbon-contai ning solvent is a paraffinic,

olefinic or alifyedhigstlyS6rRsias RABedmFardly HAASAE DAL d By Fréthk ¢ E%&eg! dAfhlydet O

7 carbon atons. This treatnment is generally carried out unde ndi t1ons

t hat can oducge 0 ont.ai ni ng. l.e than 0. 05%.b 16
wei ght of pcrgsphaﬁ %tgjnglgl%?pé) g@l%ﬁﬁ%?@dg%ﬁ%@p }élﬁfér&ilcn é%?i?’&%ﬁ%e@ W?Wr?tﬁ%a%
NF T 60115 stand&r@d. ;mﬂs easgh [ ti n%) can be carri egl out. using the
procedure descriPPaced Aurnthadpeceduis: siep fareepnnecisdasad steg bping caprgd out for a
sol vent/feed volune ratio will usually be about 3:1 to about 4:1 and the
eSenent ary physesiod ot endst giqualpler the ideactiviatide landioe clogging Bmd afronehef the eguatd
deasphal ting operation 5 (m xi ng-precipitation, decanting the asphaltene
phase, washi ng-gonegi pitati on of the asphal tene phase) will usually be
carried out separately. The deasphalted product is then normally at |east

partially qyecycd edptif whigh lapi&kt bRe bhend tdadord HORT tHRM B0k 411 g8 - section
Normal |y the solvent for washing the asphaltene phase is the sane as that

used for precipj i 1. e . d
and deasphal ti ndgntdgc%)rlt@é;m&@gg&gp&g}’ ?{l/tmé]asregﬁé%\&gﬂl?é IL}EOS 'gg(g%tegfdta ? Hg%:%ﬁg‘%g%‘r
whi ch adjusts the tenperature of the mxture o a value required to carr
out proper predfpiceilyshis drertiyatsd %@%n‘ﬁ%gegn}.mfﬁ%ﬁf@é‘&nsﬁi’l nrteplr?f’?f‘%ﬂteby
preferably passes into the tubes of the exchanger and not on the shell
sidde. 15 The r efs¢shancegeneiatedafatalysé f eed- sol vent nmixture in the nixture
precipitation zone is generally about 5 seconds (s) to about 5 m nutes
(mn), preheaatriatiabooft théOprockss abahé idvemtion, THee feedsfademié frooms fiora theevy
m xture in the decanting zone is normally about 4 mn to about 20 mn. The

resi dgpiestatbdiBfrAdiont doRtaming ldﬁ@hinncdﬂ%ﬁnif@sihhﬁﬁetéﬂi&ngﬂﬁﬁéﬁ,|ih ch@dBRhteast 0.5
bet ween about 4 20 min and about 20 min. The rate of rise of the m xtures

about i PR REE s SRR et rkctin BB ARG EulRlOh, Y EER b
m The .t el%)e{‘z[éﬁ”e applied in the washing zone is usually |less than that
appl j digtligie ‘decanting zone. The tenperature difference between these two
zones W ||I_normally be about 5C to about 50C. The m xture fromthe washing
zBne wi || Brsrapbly, e thecgreresd ¢in thenénveatiamt ar quantitys ohdmiddle ghsiliate egparelram
of the exchanger located at the inlet to the decanting zone. The
sol vempreaeyingl dbene0.58 tocaboat 80Fended ghnwitheespastitorthe »eight of hpdrocarbon fsed is o
about 8:1
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 implementation, 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



and preferably about 1:1 to about 5:1. Deasphalting can conprise two

_ stages, each stage including the three elenentary phases of precipitation,
decanting and washing. In this precise case, the tenperature recomrended in
each 1o phase of the first stage is praflerably on average | ess than about
10C to .about 40C at the tenperature of each phase corresponding to the
secondVhigh Ferecysled 4o theoinlel ipnthe Hirsty fingening ghardl zamehendCan tasma¥phatic absiiue isr
phenol s or glycol type solvents. However, paraffinic and/or olefinic

sol vemeeopveredt ai ning 3 to 6 carbon atons are highly advant ageously used. 15
In summary, in one variation, the process of the invention consists in a
process f oiln hy gagicuRatvafigtion, Nataleadt €8 Portl o0 of QC EAOBH - fratidR A YmhHE! KEREPRiC
fraction containing sul phur-containing and netallic inpurities, in which in
afir ; | yi [ [ J .
are pgﬁssgclalgﬁ%\{/g?@g%ﬁﬁd rfgggﬁrrecga ’Iﬂ?eggisi csc?)ﬂcuct é{]gfl{;}séﬁk %?r@f'redr%3 hrhﬁgérgggae%eﬂsvalw ?‘g g‘ﬁﬁ%n
copdi tigns, the he fluent fromthe first st IS passed over a o
8 o TERRRtCL bG35 4R withizR €50 st oh Blont 488G HahVIBE Dbl aufeATOC
hydr odesul phuri sati on conditions, and in which the hydrodenetal |lisation
sect i 6Ht. @0APTO-36€°Coers. or nore hydrodenetal | i sation zones preceded by at

| east two hydrodenetal |isation guard zones disposed in series for use in a
cycl e consilstd Mgrtitdr possibis YatigionepLithd ippdiesOiof Shepfivdmioand gas oeffrérada unit
bel ow, the hydrodenetal lisati on and/ or hydrodesul phuri sati on 18 sections
bei ng reRMeATRshg @8%WAF?{&05&§%E@B§r tIeY, &‘%{1}@@ g%?@ﬂ trod é@é’t’afyﬁg cracking

separately or otherw se follow ng step d) defined below, sali

usea PR bRy 80038 Sy R gl B AR il Ribe by 4R e e
d/ I ' [ h f;, 5Db , duri which th

oo Bty SR Bl b Baar s ekt b6 e S ogrg ot

it contains is regenerated andlor replaced by fresh or regenerated
cat al y$also@ossiblet lepredynle adfradtion roftheavy) gas dil Avore catal gicueracking, Jusualde térmed anhe
guard zone in which the catal yst has been regenerated and/ or replaced
dur i ngtHCO&highayekdioily withesn ingtiad Hoilidgpoiedi e rangk staiud340°EoladoingB 808C ané avithut
for a period at nost equal to the 10 deactivation and/or clogging tinme of
one of; e beLR %oﬁﬁ%@x%ral@ i_n%h§¥£1lgc!aﬁod’t’f3'59"'t ffabof@sdpeone of the reactors
fromthe hydrodenetal | i sation secCtion and/or the hydrodesul phurisation
section ca e =Gl | i I . L

TSR PR L SR oY 1 NER 14 45y A8 pkangs Shout 1001

t
deacti vat e yc regener a n an repl ace

regene ed catal yst. In a further vari ati the. process of th

| en 108 teeRebDt {21 28% moeSa e nyeitdorbt: R by e g Wb Eeseapde e feea.
sections, a heavy hydrocarbon fraction containing sul phur-containing and,
netal | i ¢ i ipus furthes variptiquniat Hedsh aportiens of they afmegphasicaresidue fosm thes apgspheric
t he hydrocarbon feed and hydrogen are passed over a hydrodenetal |isation
cat al ydigtillatide zote/Grsestetoet wchimatistilation ndie fromsyhithervacihen disfillatens récowvered hie
first stage i s passed over a hydrodesul phurisation catalyst in a subsequent

secondeseatgdior?8f WRAREN is Yclicpdensuhd el &atht FistCRAeti dni Suard ¥dné,nandhd Olculufe
hydr odenet al | i sati on section conprises one or nore hydrodenetal |lisation

Py oo e e B R e R R & Tons “bel g compose
otorvi s MBI T SPBRT Y Tokek ¢ RROBEI Bk “EaTHeHy Bt AR pPbisglece i
compr is%iltnt%: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



19 a) a step in which the guard zone is used for a period at nost equal to
t.he deactivation tinme and/or clogging tinme of said zone; b) a step during

whi ch the deactivated and/ or cl ogged guard zone is short-circuited and the
catalyst it contains is regenerated andfor replaced by fresh or regenerated
catalyst; 5 c) a step during which the guard zone in which the catal yst has

been feegesied. aheragndiodtion SthRGRE ofl Wachoh EdFopoRERF bOEECSEIBD td the iRIELBNRE HRE.
said step being carried out for a period at nost equal "to the deactivation

andIOﬁnﬁﬁ&gg% GarliizBEe Of one of the guard zones; d) a step in which at |east
one of the réactors fromthe hydrodenetallisation section 10 and/or the

hydr odesul risat.ion section can be short-circuited during a cycle n
the catal y'EFéjfzgta@gg(g{a}c SRRy E?’ CRIGY B TR S CHYGRIIIAL MATHCT KRE Y} to s
replacenent by fresh or regenerated catalyst. In a further variation, the
pr oc eBYSQs under suifablererduc.@naking condifions i brogyee hysroeppbrmeensainingprogustsawith

| east two sections, a heavy hydrocarbon fraction contai ning

sul phaitovssmealequlargveight. Msserdiptions 06 thergperatiph @sd catalysdsivdtich cancbefused in fluidised
hydr odenet al | i sati on, section, the hydrocarbon feed and hydrogen are passed
over Bedydckifgroahde foval) ot eaimple/Sh USIed 603d70dBPES-Bl 184Sy US-KA0N9Ed 334)S,
then the effluent fromthe first section is passed over a

hydr ofipsiihahynpsat URACAIE ¥t its-A-54D684 ,_G“LJSS&- S€&4 1 OPSUNEEr 449 496,

hydr odesul phuri sati on conditions, and In i ch t'he hydrodénetal [ i sation

secti [l 38S7-RN e hydr | 1jsgti receded b .
east P S SR TR R LR L BP A o A P B Phicn
reactors, preferably fixed bed or ebullated bed zones, disposed in series
for ud® hereby lewp@aééﬁgtioéb‘? Prgseat desgeipdar by dint ehReinmeiionof st eps b) and c)
defined bel ow, the hydrodenetal |lisation and/or hydrodesul phurisation

séeti ons bFhadhudisgbbed cofalytinecrackimg reactoe amn diusctidn oh upflowber downflow mode.
short-circuited separately or otherwise following step d) defined bel ow,
sai d Wtleothiseia tnde atpréfefed Smboimdnt 8f [ invendidnajt i akoGibskiBlewdl cifryt di cgtabitid
zones are all used together for a period at nost equal to the deactivation

and/ OEraaHﬁ?% AehdvidEodd reh&ibr. gﬁf]—gﬁlmjﬂ gretfé}?ed@a%atlyﬁboér%l@ﬁgQa\ngﬁs hfeSIREsd whith

the overalT direction of circu on" of the treated feed, a step during
whi ch t feed penetrate iJectly .bnto the guar one, | 2d i pned] at.el y
2t t or <8N Enaf KtaPaR AR TR AN BB ol et B REn cE R oIGE B G-
during which the guard zone which was the nost upstream during the
precedlUHiN&t ep is short-circuited and the catalyst which it contains is
regenerated and/or replaced by fresh catalyst; and c) a step during which

t h® guard Fba@socgsseofitbeihvahtion mgbidaea partiqulagvaniationdnevhich duringrstemhe theghrgdst
has been regenerated and/or replaced during step b) being reconnected so as
t 0 bezbfksdmevasdd slhrogethet, ke gairdafong wettete thenmasalpandhas bech sigemerited rigriagsteprb)ed
for a period at nost equal to the deactivation and/or clogging time of the
guard béiﬂgﬁemlafé&eal WaER $hdt NisScoiinBRidnSist iaentiEak to wis twigaimithid béRsPaCHad ehdrhe
overall direction of circulation of the treated feed; d) a step in which at
| east fit. tors fromthe hydrodenetal lisation section and/or
hydro&gQSF%ﬁW%ﬁggﬁﬁgﬁ'section can be short-circuited during the cycle when

ﬁg& ;g;gl % Irlggo%e%&% ?t %%v%}lgg%gg%Q%escg ?gr‘%aeg \;a?'ia 1gn,rV%Hi%lqecro%gtﬁgtegnad{n%%ened

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



catalyst. Preferably, in the process of the invention, a quantity of mddle
distillate generally representing 0.5%to 80% by weight with respect to the
wei ght of hydrocarbon feed is introduced into the inlet to the first
functioning guard zone. Mdre preferably; the atnospheric distillate 20
i'ntroduced with the hydrocarbon feed is a straight run gas oil. In the
process of whigh Wasvibament upsteanp dodug thef propedite step ds cbias-uirphitedi st the masd ysp
is preferably sent to an atnospheric distillation zone from which an

at nospher i whigh st dontaiiseis regeneatdendtbr adpldced dly fresPof fdgenerated Whtalst; iafd
preferably recycled to the inlet to the first functioning guard zone, and

an atgyosphektep dipfilgdwBichSthalgh@rd Q&Q‘éeir@%sedvﬁﬂecogétﬁéle 'Eli’éjkﬁfard%nk:qas\;vm@h the
portion of a gas oil fraction from 21 the atndspheric distillation step

fol |l owi ng h
first func(% :Pag Jilﬁ% g%g‘fﬂﬁk%g%w?&d’meﬁﬁg%ﬁ@d‘ %e/( %’? ?%{I)lg #e’p %ﬁmgﬁg&o@é‘g%te%?()
the i nvention, erec cl gas fractlonlsact wth an jpitial

bdi |'i ng potsiP l@f Xysie @Eg%’ ﬁu%rﬂomﬁ?ﬁ #d tid slep beingrentinued, for apeged at
preferred variations, the quantl ty of atnospheric distillate and/or gas oil
i nt r oducedmpy aqual torihedeact vatins andfostcldaging impioh thecavardizaneriehich dutieg thamssep
time as the feed preferably represents about 1% to 50% by weight with
respect t disttimembsteghstrédm msthatgeciroskd dvezall diraeiod ofitirtdasdn ¢f thotrtatedi feefl; t he
atmospheric residue fromthe atnospheric distillation zone to a vacuum

di stid) at i »RtepOnewhich Mt WeHsE Bné of ABd! YeBctHrs o ﬂ{eehj(] Eod RBERfbn RictibeAnd/of
to portion of which is recycled to the inlet to the first functioning guard

zone, and l?yd‘[féﬁ?éég@[lﬁéiu‘weseb@orﬁ%aﬁfh ‘Efr ted! dlirfn g 8%3861” ¥ éh ﬁmepcra‘?aﬁﬁs{t "igd

Val‘l ation, a portion o ITDSp ericr or vacuu

BN AR R R e e I

other or a mxture of the two fractlons is sent to the inl et to the first
functi oni neptgdisrd zone. 15 In a preferred node of the process of the
invention, during step c), the guard zones are used all together, the guard
zone i n whircthe tpheferced mhplemetitasorbefthe pewesse thet gadrdizoniervehisht spghd ndseapstream in
reconnect ed such that the connection is identical to that it had before it
was siher dvedll Gitet@sh APIdikd0laiibfRfbhe febd &ridifallefechings @higdd Nide Bétalsheoke,
process of the invention, a conditioning section is 20 associated with the

guar de 2 @nd 41\afe vxé}*&ner%g@r 8B SPR!EoARRILT FhEF HibloBBuP siBRY G den

of sal guar 2one 6F zones I ng operatlon e unit ce S|ng
o erat i section ng r S to COI’ldIIJOI’l the catal yst
ta?"ﬁééfétl ﬁ rﬁ@“ﬁﬁé’%‘:t‘fgﬁ% E&H fﬁﬂw@’ WSEa P8R RPUEES-a pressure in the
range 1 MPa to 5 MPa. In a preferred node of the process of the jnvention,
in order t& frpgfereeds beplemapiation. . adrtispla ndifioning 83qLI0B 15 qussd aWylich; permits
fraction contai ning asphaltenes, the feed is initially subjected to 22
hydr opérsintasinini af ghese igdardi zones duringeperatioh, ey cwitloen stoppingrtkee wriRielioperations firstdy
to the guard zone or zones. In a preferred node of the process of the
i nvenh s@iem WiclabpeRspefided micistatkipresdvfa( In@d MPamut 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 Zzone.



the optional atnospheric distillation step undergoes deasphalting using a
solvent or a solvent 5 mxture and at | east a portion of the deasphalted
product is recycled to the inlet to the first functioning guard zone. In a
preferred node of the process of the jpvention, the vacuum resi due obtained
fromthe optional vacuumdistillation step undergoes deasphalting using a
sol vent oThsodacemt ofritkd hydroavatneht heasisualypfuriction with tHeefdlieasdth ablirBfl space
product is recycled to the inlet to the first functioning guard zone. 10 In
a f uydlbsfiesqiggr red variation of the process of the invention, all of the
reactors are fixed bed reactors. In a further preferred variation, at |east
one of the guard reactors and/ or hydroq%?? ailisation}ﬁﬁykLgns and/ or

hydr odesul phuri sati on sections is an e?ﬁ' di bed regetor. In a further
preferr riatjon, the reactors for tH8? 2?5% zones 5;8”?4¥@acbed

reac?g? §ﬁ8wﬁ1¢“éhm?&§“?'5?F8F in t e ngd odesul phdd s8¢t on zone are
ebul I ¥l eactors. 15 In a yet sti®3-f& ther prefedre@4variation, all
of tQuereBAHDM & HRS):he guard zone are f0:3kd28ed react &K —-@38 all the

react ors The pieéerreddmodicemmsists ofsaperadimg 2o guand ecastons bur@ds e servica et an gyeralhd
optionally and highly preferably, all of the hydrodesul phurisation zone

r eacHSNVsofadteuaddooehlihi' ateallheboute®e ten D hi twhish diffas PR35 bitee piceeRpS behe
the process of the invention with only ebull ated bed reactors in the guard

zpnegmang dubrd ié@ctpysei!irf sietial bi ﬁt@sﬁ}iﬁ@d anershX oy gbesidl RhMe! sl guaﬁe%éc%@-

20 Figure™ briefly illTustrates e Invention. The feed arrives 1 n guard

and/ %F'lfs‘%ﬁa%.Ev;alvlliﬁ%f'fté%?%%ﬁ?t??%é:@ﬁ%?ogﬁf?ﬁe %ﬁﬂf@ﬁ%a%iervié%ﬁ%érgﬁwﬁ%&géb%ﬁrﬁe
and/ 8F TP 24.* e rded T ed . .
cons i BRI 0B 1072 Hor Checsrall FR)Y Ob ieniegh B0 a1 g aeval deagiar <

own short-circuit. The effluent fromsection 2 is withdrawn via line 14
t hensedenied 5@ a9 %o gaiy dub deximpmhurydsedematal Bsation GHIRMMWwhile eomirodimgpthe geacsinn or

nore reactors that may be in series, 23 and ny optionally be provided
Wi t hienfiRirdtuVlinstey the ekotheiicityhhe ef fl uent from section 3 is withdrawn via
line 15. In the illustration of Figure 1, a mddle distillate is introduced

own in Figure 1, the guard zone conprises 2 reactors; Inits preferred
i npl L 00, 0g W I er.l :
conpitar gk dpvittE sBh T aRybh msefe HbuRErPadCEbdRedhedt s RuiRe separasi
successi vely traverses zone |.A then, zone 1B and .in i.ch th as oil
f r acegRs FungHonip endentlyiog tﬁ?q TeaE i PnseghpLnY 'esrel?ye}i’%lté‘a aid OF; 115 4Bt valewi « h
the feed to into zone |A during the first period [step a) of the process],
t he theeeperasionsiof perpasag fiesh for regenerated dafalyst pontaingd in dhengagd yeacins agd fapthe
towards the guard reactor | A During this period, valves 32, 33 and 35 are
cl osekbrt-Fhenietifreamot jubt beforobeng cénnestegle mithvthe uaitl inpefBion) caneb@ arried out,
conprising an open valve 34 and line 22 to guard reactor 1B. The effl uent
f15 OMngRBK: IBe heatfiNtheV blarli REctdA dusiB B Pdrnutiiof Nor0 Bigstt-vidduieng] Gsulstdlisingn thel 3,
whi ch conpri ses an open valve 37, to section 2. 15 a second period
duri | SRl AES i 308 ipdiurd cSlRIERS Whin th
frac??tgwg# ﬁ%@ﬁ‘ﬁb?ﬁ%ﬁ@“@?@??P?%@bﬁgmsﬁei S recE’/c (lald fs [ Il’lt roduce%l v?/i th
the feed into zone 1B. .During the cond period [step b) of, the process
val v@§rmytatiegzor gﬁ’rﬁﬁac‘%%n%%‘géﬁl% 8@%%§u?ﬁereﬁcg%rd][‘qssb eRPBIGC "g l{?ﬁg ?ls?lte(lfl
and line 22, conprising an open valve 32, into zone 1B._ Duri nt% this period

suitable valves, this same section can also carry out the operations of conditioning the used catalyst

\é,é]a l'ine Bpa AR andgBbusSithpihéhehdth, BAbRCaRRkes ﬁ%@nd.iiﬁoﬁiing%eétion?nbtns%hb% igase

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.



the effluent fromzone 1B is sent via |line 24 conprising an open val ve 36
and line 13, which 20 conprises an open valve 37 to IBMsection 2; a third
period during which the feed successively traverses zone 1B then zone | A
and in which the gas oil fraction fromm atnospheric distillation which is
recycled is introduced into zone 1B with the feed. During the third period
[ step c) Ryeferdbdy pagrims ghesev adatadysis3 1are 3thasad de@riked ol othed Applicant/sv gmty 33
and 35 are open. The feed is introduced via line 1 and line 22 into zone

1B. EP-B40 Db@764 fahdané Frérem ganee filBd iwitts @ational aegibthaioddnumbered72071a9d Thee 21
to guard rEactor | AL The effluent fromzone |Ai1s sent via line 23 and 1ine

13, i) a SQSPRK S99, P 1OB6% B’}%é’i?h@zxpﬂé&eﬁ@é\/hﬁ%%thp&igés, o@atfleégf]z)ﬁﬂ%&{! 8f

during which the feed only traverses guard zone | A and In whic e gas oil

5 fr i f t her.i Fstill ation HehelL,s recycl i.s;introduce

" SRR RF eRh SR APHER gRe £ Bl B Ve pd S LR AFIREE B0l P b I 3OHESS
reactors i s a functiopn of the duratign of the operafing cycle of the whole
Gni t2 B alﬂtHeOfaJ}E‘Ffa@ée4] AEZOEISEICS Fashe Formed: frem & Plyialiys Of ACigHlar patelefsy ithe
the fourth period, valves 32, 33, 34 and 36 are cl osed and val ves 31 and 35
ar e Piptelets ch gggloimerate gensthllychkinguadiatlyrozichated with raspect taaathl dther aad. with
During this period, the effluent fromzone |A 10 is sent to HDM section 2
Vi a fespeet d3habehtte dfahd FggMrnefateconpri ses an open val ve 37. In the case shown
in Figure 1, hydrodenetallisation (HDM section 2 can conprise one or nore
reactors. Mﬁﬁecfsmeeularlw,l thé ?}es&yt fent Qﬁ@%afi@ﬁ%ﬁe?ns%@ RSB havyl perof@inat ed

for periodic renewal” o he catal ys step d) of the process].” Inits
pref er i npl atj.gn, t . CO | § rd cl es

G B RIS BRSSP SGERAGEE Wk} S B 0ol R eaRRE e
feed successively trayerses guard zones |A_ 1B and H ection 2, then

f4 nalrangpert I%ére@éé‘f“i“&%g.usﬂﬂrlieﬁamtghﬁ’@ceﬁé“rs'r ofpilsfpm gcgngAﬁrosmew GAN F3l8onpe

at nospheric distillation which is recycled is introduced into guard zone | A
wi t hiredtesd. flodhis cBxe; itngyprefidrable & usscebullated bed 82¢to83, 35, 38 and 41 are cl osed.
The feed is introduced into zone |Avia line 1 and line 21. The effl uent
from zoneMofe ipartizalatly} chegiraeatioroBelvddBthe problem € tZdsfokmitg 2GhonCRaAzposablg an
20 open valve 34 and line 22. The effluent fromzone 1B is sent to HM

sect @i_@ébug‘hieﬁvyl biSwKith iICAPIH SkR% A s‘&&ﬁﬂr,Vﬁthc%n?a%s_ RBR thhn§0dkhf MAkhents
conprises an ‘open valve 37. The effluent fromsection 2 is sent to |-1DS

o 1 1 0 ol bR Sind O SRR IRRCAAE b Lo BBy Bt BonshOuiitine e eniny

via line 15 which conprises an open val ve 40. 25 a second period during
vihi ceant easily ey transperiedi and having veredueedyingrads anhasphaliergsdcontent tandna pesiyced
section 3. During this period, the gas oil fraction from atnospheric

di st ¢dnteattj fon enininple les that 28%dsy weighytof edostgeninwish aomemiaBbeding poine of ewdte
During this operation, valves 32, 33, 35, 37, 41 and 42 are closed. The

f eedihag sbodcroduced into zone |Avia line 1 and line 21. The effluent from
zone 5 A is sent to guard zone 1B via line 23, line 26 which conprises an

open, val Y P P yfas Y G PO dPh el f R S,

OO TS dfoen SRE fubjested T hydrowitbroaking condinons, "t from section 3 s then

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



sent to fractionation unit (not shown), via line 15, which conprises an

. open valve 40. During this period, the IBMcatalyst is renewed, then said
catalyst is conditioned using the nethod |0 described in this invention.
This conditioning is particularly necggsary if the catalyst is in the oxide
form a third period during which the feed successively traverses guard
zoneweight ahasphidjenas grebiphtated blyiheptade it fieorddbGe with theo AFRORDNE T601 15 sarfdard. od,
the gas oil fraction fromthe atnospheric distillation step which is

r ecyThigdddaSphdMdOdhe 8 irkibd tone lfsﬁ%dtﬂenf)&cg&{ﬁ‘é Hed@HBd A thENAPpReant3! patdht 15
is identical to the first period and allows the reactor contalning the
fres t {0 i i.-denti i 1. md Dt flui

ci U TA-E e A THE shiFBHARES Lol clySTRh| Rl busiiasl, o i Y dhg he
represented in Figyre.l, hydr.odesul phurisati.on section an conpri se one
o " e physicoleicd) opbaPuT HhT e opRESE P osrell e TpEIng, egraon y
isolated to renew the catal yst periodically [step d) of the processk. I n
i1s prEne-preeipitaine Meqeningofe asphalnscplase c viaplHngpeecipititipn e PI2Me odsphsitanes
each conprising three successive periods: a first period during which the
f eedpbaser esld ivsedlly be aneicd amit goparateyo n@he ldéasph&teinprodidY is ehén aorn2allyt fteleadtiDS
section 3. During this period, the gas oil fraction from atnospheric

fiiAstFii}kian'y %K%B%Ttﬂesmé%%ﬁé fickt FignctiBhing dueRdonet h the feed into guard zone

ring this period, valves 32) 33, 35, 38 and 41 are cl osed. The feed
is introd ! i@ ] | ) 2 | pent
from guar Bh%?g%l:la}p Itt%' iqc’gwsegtnt{c &?gvaél@g d@lg oélsgﬁi%n\%iné’alsié gg tﬁ%,samengs ;%ﬁ fled H7
conprising.an open valve 34 and |ine 22. The effluent fromguard zone 1B is
sent PIGIBERRsect i on 2via line 24, conprising an open valve 36, and |ine
13, which_conprises an open valve 37. The effluent fromsection 2 is sent
9 secti odhg mixwre befwesn, thenfeed (@ bengeasphaliad andograsphaltingesolvent s gsualy camied
effluent 5 fromsection 3 is then sent to a fractionation unit (not shown)
vi a biunepstieamhifcthe exctpnpsrewhiah adpsts thaltaspetiure of the guimtir &r & ovdlvdurequitedvioi ch
the feed successively traverses guard zones | A and 1B, then HDM section 2.
Dur i Rerry BhSprBFér fREbipitdiOn @3R8 gBbd dédanfutivAn from at nospheric distillation
which is recycled is introduced with the feed into zone 1B. During this
operati on 3 0 j

Rt oduced i arSFS e e refeldbly e RInftnk RGPS Rthun PR Orf e,
is sent tq zone 1B via line 23, line 26 which conprises an open valve 34,
and FheILsi®® The ef fluent from zone 1B is sent to HDM section 2 via |ine
24, which conprises an open valve 36, and |ine 13 whic

, . ) i | h conprises an open
V4l ve 37. Theeesudencasime 9frthenfecdcialvsnt mixtyre indhe Burpre RICHPURALONZPRE il%&eflffﬁﬁfy
(not shown), via line 14, which conprises an open valve 42, and line 16, 15
whi chaboatrfipsecemds (antoabent ¥ pulimzesAninDprafengbkyrabeutidl ¢ wcbouhdmimit al yst or

catal ysts fromsection 3 are renewed, then said catal yst or catal ysts are
condi t i onemheysdifhct ignenfet trdnage in thediecantingizené suwemiakby aboth Yaninan diboutdd ng
is particularly necessary when the catalyst is in the oxide formm a third
periqg during which the feed successively traverses guard zones | A and 1B,
and M section 2, then HDS section 3. During this period, the gas oi
fraction fromt.he atnospheric .20 distil] ati i j i

i ntroduce hier{f’ﬁfg%ﬁet"ﬂ%P% t%‘ﬁ PR e le}%l}nsn%%og %gg?éomhllfge ’#‘%’éﬁ‘%ﬁ”&%ﬁq l())éltﬁ#at
described in period 1 and all ows the reactor containing the fresh

At almpigragyl abgutR0 Y| aced in the same position, in the fluid circuit, as

that described in the first period. . _ _
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 (cm/s), preferably less than about 0.5 cm/s.



27 CLAIMS 1. A process for hydrotreating, in at |east two sections, a heavy
hydr ocarbon fraction contai ning sul phur-containing and netallic inpurities,
in which, in a first hydrodenetal lisation section, the hydrocarbon feed and
hydrogen are passed over a hydrodenetal;l i sati on catal yst under 5
hydrodenetal | i sati on conditions, then the effluent fromthe first stage is
passed ovdhedempetamueaniliot im tmarvasbmgczanaismmuali)nless thab sext) appliedde cendtcatirigi on
under hydrodesul phurisation conditions, and in which the

hydr Qdﬁéfe'fmle'tbﬁrgéﬂaﬁﬂe Erbie BOWBI fiRSe aﬂ?zeﬁesrwmen&m'ir?%n?&o% 'sbe%'a%ut
zones preceded y at least two hydrodenetallisation guard zones disposed in
seri é use in cycles consisting of successive repetitions of steps b)
and ?@ o defined bel ow, the hydrodenetal lisation and/or

hydr odesul phuri sation sections being conposed of one or nore reactors which
can be s hdﬁle sixter tfedn shpamashing zneomildrusuaBy g |Tossicing dn ethe dileadater nad
bel ow, said hydrotreatnent process conprising: a) a step in which the guard
z6nesduareagesesly apdird¢angef the exflanger Ipenédat thd infm sé thegieaanting Zohe deacti vati on
time and/or clogging time of one thereof; 15 b) a step during which the

deact i vat egheasdiVent/asph@ieRA-adY braBERIed Sn SROWhsHing stid Bhbakdo shetocmt gat
it contains is regenerated and/or replaced by fresh or regenerated

Cata&%aénﬁ&%bguﬁﬁﬁﬁlQQEEﬂ&n@mfCh the guard zones are used all together, the

guard zone in the catafyst has been regenerated and/ or repl aced
during th rece di n i.ng reconne d an e ei ng carried out
for a per RGoR ?aneaqrﬁr S OBUAES, Sheh ofies 204 wiRe e B AoEAG e
one of the guard zones; a step in which at Ieast one of the reactors

f r omBTPRIDIFAFIONo BeGRBHAS [and artarsmﬁgs datthisrpregisy easet the tPBeraBES teommenslgd i gach
section can be short-circuited during a cycle when the catalyst is
deactphisd of thedirer stap©dgedefembly egenersei less i/ abvout elfi°’@c ymabbutb400r et ltheor
regener at ed catal yst. 28 2. A process for hydrotreating, in at |east two

SeCtHPﬂgmaQHQSP&%h?MQ Q&%dﬁﬁﬁ%%ﬁf?¥gﬁﬁﬂﬁ%ﬁ'”g sul phur - cont ai ni ng and

nmet al |npur|t|e |ch In a odenetal | i sation section, the

hydr ocar b nd hydr S &r dene al i sati

catalyat SRR SURE R Froch o REE gt SnS? o™ fb P rfrrlwmglrc%l He
first sta?e i S passed gQver a 5 h drodesulphurrsatron cg t al in

subs eQlieRts: SHEWRYETs BRRITHHC GRS OlfliotRlNaNth AOHRIES B i HASS i bighly
whi ch the hydrodenetal | i sation section conprises one or nore

hydr cafkvemtagdduskyatsedn zones preceded by at | east one guard zone, the

hydr odenet al | i sati on and/ or hydrodesul phuri sati on secti ons bei ng conposed
ofs one or HKOEEMMAAGTAr snavivias iticra nthb eprabess t ofc thec inverdbrs epadists ahya qrocess for
otherwi se following step d) defined bel ow, said hydrotreatnment 10 process

CONMDIiirfiBeatifiy, @A 4 ISRt tho WHehs, L e ad i dyEroeRib8n 'fﬁacti&@@oﬁt@rhu? m;snmoatal
equal to the leactivation tinme and/of ¢logging time of said zone; ep

durin dvm&giﬁrlc 1n}%ugﬁ9§ trfl W&dmaanﬂ{sf) rhgnro%ﬁggll rg s%& ac e@n@&a{ ) es él tcn?&i

and the ca dontar ns is ré era

regener at ed catal st ste durin |ch th ne.in whj ch he
(ot ol SR g ctshor Besfedh laﬁatroep?aé%@%i et ﬁégr@ﬁ o o gotifichs; <
reconnect ed, said step being carrred out for period at nost equal to the
deact themtheorfflaer/fesm dieolifst #iage is passef! operea brdrpri@umharlﬁﬁtwn 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



zones; d) a step in which at |east one of the reactors fromthe
_hydrodenetal lisation section 20 andl or the hydrodesul phuri sation section
can be short-circuited during a cycle when the catalyst is deactivated

and/ or cl ogged for regeneration and/orgrepl acenent by fresh or regenerated
catalyst. 3. A process for hydrotreating, in at |east two sections, a heavy
hy dr sedions rbeingacomposedoof @ahaiorgmserd péactors ovtiieh ran gbeashbortreiralitedc sdpapitd]y tares
in which, in a first hydrodenetal lisation section, 25 the hydrocarbon feed

and yibiwize foltsvwin 8@H @Y deiRid BeldW darAf)iRd tdath SR ipr QR sCbryddg; under 29

hydrodenetal | i satron conditions, then'the effluént fromthe %'i rst stage is
passed ov a hy. rd i tal i e egtion
Cnder hydrbdesar i ek o Rl ris SR et S bFr PP BNk ST 4 S5
hydr odenet al | i sdgt i.on .seﬁti on.conprises. one. or gore_hydr odenet al | i sation
zones preceded GFHRAUPLIME apgior flogeingdima of gnedhsreefy guard zones 5
conprising one or nore reactors, preferably fixed or ebull ated bed

réact ors, Bdi spds¥RP dyiingevhieh thepdeagtvatedhand/er deggasngiiasd rong isfshatreirewitgidand
repetitions of steps b) and c) defined below, the hydrodenetal lisation

and/ or hydr odeshe galystsatdntainsie c¢genemstddaindipr ceplpmeddy fodfsh onecgeneraed eatalyst;
reactors which can be short-circuited separately or otherw se foll ow ng
step d) defi ned daq) @itingSatith hedfuaid AAEIRRlusEd SIE B5EBtheTRE bsdrf donelid vilickr et €p
in which the guard zones are all used together for a perrod at nost equal

to the deactivabian apd/ l%reﬁg}egg&ir&??ti K rOfepldi€d g&lﬂ‘fngc éﬁg?r&&ﬁngost?ﬁ)e being

upstreamw th respect to t ver a ectron of ci Ion o

treated feed; b) a step dyrin ich the feed netrates directly into_the
guar - sone. | ocabSAFHRR AN, g st ittng rcih PuR Tas R, ok i epaioly e
during the preceding step and during which the guard zone 15 which was the
MBst upst r eam diSAGtHELOM angiprelagging timea ong ok h§rglard 20888t ed and t he cat al yst
which it contains is regenerated and/ or replaced by fresh catal yst; and c)
a step durd)ng whstep in hehiguar teastooresolathe waetdrsafiomt g dtyderdeneradlisptian dectome
in which the catal yst has been regenerated and/or replaced during step b)
bei ng r econnectfd/os ehRydrodésalpharagionasttici cdnige srirt-afcuits@ddria@aascenehéai d
step being continued for a period at nost 20 equal to the deactivation

and/or cloggi ngp{ igBIRE id BEaBVAEd ?’2’3.%%%% AL OGetdlibR kR chﬁla%tﬂigem

upstreamw th respect” to the overa ron of"circulation o

treated feed, gf)é ﬁ steg‘%in \éYnic gt | east one of the reactors fromthe

hydr odenet al | i 51 OR TEERERES AR hydr odesul phuri sati on section can be
short-circuited during the cycle V\lgn n.the catalyst, is deactrrj vEt(g_d and/ or
ISogged t dnigefuth PRothg REPCS?S ‘Pe‘SF AEHUB CPRsEHINo? PROSERSAT §YEQUreing, In
cat al yst. 30 4. A process according to any one of claims 1 to 3, in which
a quaattleasy two sectomse adheavyl hydrecarkgn &veien sgnwingvg seipBULsaNaiiaEgind wetallic
respect to the wei ght of hydrocarbon feed is introduced into the inlet to

t he finfpatitiofén ahiohgnguast hgdodemétaBisatfory sention stha hydrodatbgn feedcdndi pddogen rare
whi ch the atnospheric distillate introduced with the

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 least 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:



hydrocarbon feed is a straight run gas oil. 6. A process according to any
one of clains 1 to 5, in which the product fromthe hydrodesul phurisation
step is sent to an atnospheric distillation zone from which an at nospheric
distillate is recovered at |east a poggion of which is recycled to the
inlet to the 1o first functioning guard zone, and an atnospheric residue is
al so recoer eda stgp iMwhiahcths guaciczamd iingsetddoc b period at mostvdguahtoathe Ideasivation
portion of a gas oil fraction fromthe atnospheric distillation step

fol l owi ng the tindandestlophing itisdf dfeRidcions; i s recycled to the inlet to the
first functioning guard zone. 8. A process according to claim5 or claim?7,

in which g\he r fi t ng
poi nt. of Sbout  FBTHRE WHicH tng'deRihinl (oD oty fighaby Fopl s ddie B bty |
to any one of ¢l ai whi ch uan

Gsti]1ate andPecedhstisePniins, abtteo anie RRlaced b RO PSEr R GHEATIA ng
3£ard zone at the same tinme as the feed represents about 1 %to 50%b %

i ght wi®h redpiepdusing phich the guardgonaipwhichdBe gatelypidian deemregengrated apd/or
claim7, in which at |east a portion of the atnospheric 20 residue fromthe
at rmspher i ¢ di xplaceddiong frenpretaling siep tio rexonaactadmsaid step being oarried roait foroan
which a vacuumdistillate is recovered, at |least a portion of which is
recycl ed to thgeriodl &tmbg ddual fo ﬂﬁtde‘auuwatmoﬁrunagargﬂ@g"g@h gfR, ofadik 8f MRC
residue is also recovered. 11. A process according to claim110, in ich at
| east a pOFtIC&b&% t he atnospheric residue and/or vacuumdistillate is sent
to a catalytic cracking unit from which an LCO'fractlon and 31 an HCO
fraction are rec ver ed eas on r .the
i xtur e o ¢ et SR8 1 hich il S5ss oBE AT B Ppletont thodk 15 Rydibdirmiiaofin Hetfle ng
guard zone. 12. A process according to any one of clains 1. to 3, in which
Huring step c)anﬁ%thsaaﬂwdfaﬂ@@r&a@ommoaﬂn e ghertrsreuiiededugingr aic yom Whem
whi ch the catal yst has been regenerated during step b) 5 being reconnected
such that the tencatayston desctidéast amddr tloggeafor tegbrmdativef amdéor teplsmehioby
circuited during step b). 13. A process according to any one of clains 1 to
12, in which aﬁ@ﬂﬂ&hk% mgﬂa@gygon is associated with the guard zone or
zones, which zone enabl es short-circuiting or pernutation during operation

of said gﬂﬁ%ﬂnﬁﬁ?%ﬂﬁt ro¥dsk RPie lhb@tﬂﬁ'éonﬁae% 'ﬁ%r(?&@g Pér'}ﬁtﬁrou%ﬁhﬁg in

section to being regufate sOo as to condition the catalyst contained in the

vpa. ty BRoRT sfcdion®, et Ct%°§5‘r£ﬂ§ oo CLFaRHE SplePyt SRR af il °

order to treat a feed constltuted a heavy oil o a heay action
tont HIPHIHIGS 8 pHRHeR ah@Qrst,tw&rqc@wtqlksapﬁn,t eaieny ﬂmﬁ Ry fag%%i Bv{fe%%%fﬁi ng
conditions, mxed with hydrogen, before sending the feed to 15 the guard
zonepansedovrse, hyisodemealtignsion catelyst dndeg hydrodemetaHisaiénn eqnglitians.then theaifluent j n
whi ch the atnospheric resi due undergoes deasphalting using a solvent or a
sol véoin thie firstrsectioidis phssed astr @thydivdiésalphofisdtion cdabysphed subdeqrentsecbnd section
recycled to the inlet to the first functioning guard zone. 16. A process

accoﬁﬁd&%yﬁﬁn&kﬁbﬁﬂrﬂs@u% c6hdtiBAs hind iR WHIEE bhel RRIrYRGMHIAN§Roh Kbt o 6GHPRRE 20
deasphal ti'ng usinhg a solvent or solvent mxture and at |east a portion of

t he gﬁé‘&p}},@,}é f?}gidrgaquéfglhsétﬁ)nrz%ﬁX& {)x%gec{e(a bryheﬁ léeﬁ fho B?dr%@&néthlhﬁtdn%lﬁﬂ OBHeRg

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:



17. A process according to any one of clains 1 to 16, in which all of the
reactors are fixed bed reactors. 32 18. A process according to any one of
claims 1 to 17, in which at |east one of the guard zone and/or

hydr odenet al | i sati on section and/ or hyglr odesul phuri sati on section reactors
is an ebullated bed reactor. 19. A process according to claim118, in Which
all of the stepamt whchfthe gubel gorees chre aliessedriegdtherefbrta bediod anaiost squaind td 1
of the reactors in the hydrodesul phurisation zone are ebul |l ated bed

react or s. de¥dtivaionr AARFT ISR HinebfttBe GhaldMohd R nfdsPlPStrb8m \wﬂh %ﬂpe& 8 he OF
the reactors in the guard zones are fixed bed reactors, and al

t bul | ated bed t
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assomated 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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1 7 M _Xx__tiFEatkeferred mode of the process of the invention, the vacuum residue obtained from the

optional vacuum distillation step undergoes deasphalting using a solvent or solvent mixture and at
least a portion of the deasphalted product is recycled to the inlet to the first functioning guard zone.

10 In a further preferred variation of the process of the invention, all of the reactors are fixed
bed reactors. In a further preferred variation, at least one of the guard reactors and/or
hydrodemetallisation sections and/or hydrodesulphurisation sections is an ebullated bed reactor. In
a further preferred variation, 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 reactors are also ebullated
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 series,



10M &10% & ()--&10% & ()- G(10% & ()-10% & ()- - &10% & ()-3- &10% & () - _
 awaadEnbC 10M-10% & () - (&10% & () - &&10% & ()-$Y(10% & ()-1"' 10% & () -

- &10% & () - aa7bbb" ccdEnbC 10M7, &10% & () -

510% & () - 3S#10% & ()- 1&10% & ()-1/10% & () - & SH#10% & ()- ccccccBdddbC 10MB
,&10%& ()-Y 109 ()- YSHIOY% ()- @10% ()- 10t 10t 10t

L Y( 1084 &y pptidediy bé poolEkd WM @6l 0ME' Hort@dRUR (The YefflaONRiroM- YSHDAYE if ) -
'109& ()- Y SH109& () - "gzggg?hhhdEbC

10M/Q88%6n (i hne&i@‘y&' ()--&10%&' () -1 T#10%& ()-1" 109%& () - fl Z(10% ()-hMij}]

j DkdEE)CI 10MB1- &109%&: ( m(109%& () - , - &LOY& () “&10%! ()
10&1‘26“5&-%*%%%}@% §>f E‘%éaé [uf AL RS, POMAOIRS, Ghe 3900 pinea v

F(1 é«g 8 b é’ 09 é% -IF(10%38&'()

0oF( 1558V fsocany; %"(‘%@by 1 F(109BB& ()-}p rortttttt}si @ 10M

Y10%t| & ( 82 10B10B10B +n{ 10YB& (L ! 1+m( 10%-B+B& () -

& 7(1098 n(} e gasezshpyopBr Higure | 1) g Heuas@) ongcpomrises 2 reactors; in its preferred
-&10%1 & ()-'10%| & () - @10%H & ()-Y

- &1 0ptlEéntationg 1tBeeréceasy -Witl18apse( a -sefeamof xoyeldEiead OMprising four successive
f#10%} & ()-10%4 & ()-Z(10%}| & ()-f-&10%}H & ()-9f #10%4] & () - &10%4| & () - x]yy
222 Zlziod®@ 10M

3+f #10(%4| & ()-(10% & ()-& &10%4| & () -$Y( 10‘%4| & ()-F"&10%| & () -

&10O &10% 0% | &
3 &10 8?’(1% 531%%%@{% g('?l)%h 9%%%{3%%) %Ls(x%ll }r% %n(:)lﬁi ff}eﬁ}z}o e lii) a@d in which
104| S' 109B& 8109 0%3&' | 109B&
104| ~EJogEeps é%iﬁas%m& é%"(%p'ﬁnﬁﬁ %“P“%‘lé‘@ﬁ&reg’c@f Bésd %eﬁ Wm@ﬁmé&d( ) -
, 8109B& () -; GYdE: / 104| S (f#109B& (

1831 09@to(20ne 18ciningibe rstperiod %@ e)) of the:poves],(the feed dBigtrofuced(dyNae 1eng
10B 10B 10BI 3Z"109B& () -

line 21 comprising a valve 31 open towards the guard reactor 1A. During this period, valves 32,

33 and 35 are closed. The effluent from zone 1A is sent via a line 23, line 26, comprising an
open valve 34 and line 22 to guard reactor 1B. The effluent from zone 1B is sent via line 24,
comprising an open valve 36, and line 13, which comprises an open valve 37, to HDM section 2.

15 o 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.
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5 fraction from atmospheric distillation which is recycled is introduced into zone 1A with the feed.
The number of cycles carried out for the guard reactors is a function of the duration of the
operating cycle of the whole unit and the average frequency of permutation of zones 1A and 1B.
During the fourth period, valves 32, 33, 34 and 36 are closed and valves 31 and 35 are open. The
feed is introduced into zone 1A via line 1 and line 21. During this period, the effluent from zone 1A

10 s sent to HDM section 2 via line 23 and line 13 which comprises an open valve 37.

In the case shown in Figure 1, hydrodemetallisation (HDM) section 2 can comprise one or
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 1A, 1B and HDM section
2, then finally HDS section 3. During this period, the gas oil 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.
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are closed. The feed 1s 1ntroduced into zone 1A via lmc 1 an 11ne 21. The effluent from zone

1A is sent to guard zone 1B via line 23, line 26 which comprises an open valve 34, and line 22.
The effluent from zone 1B is sent to HDS section 3 via line 24, which comprises an open valve
36, and line 25 which comprises two open valves 38 and 39. The effluent from section 3 is then
sent to fractionation unit (not shown), via line 15, which comprises an open valve 40. During
this period, the HDM catalyst is renewed, then said catalyst is conditioned using the method
described in this invention. This conditioning is particularly necessary if the catalyst is in the
oxide form;

e 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
distillation step which is recycled is introduced with the feed into guard zone 1B. This situation
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
of cycles each comprising three successive periods:

e 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.
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open v(z)llve 34 and line 22. The effluent from guard 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 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.

a second period during which the feed successively traverses guard zones 1A and 1B, then HDM
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
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,
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
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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sulphur-containing and metallic impurities, in which, in a first hydrodemetallisation section,
the hydrocarbon feed and hydrogen are passed over a hydrodemetallisation catalyst under
5 hydrodemetallisation conditions, then the effluent from the first stage 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
disposed in series for use in cycles consisting of successive repetitions of steps b) and c)
10 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:
a) a step in which the guard zones are used all together for a period at most equal to the
deactivation time and/or clogging time of one thereof;
15 b) a step during which the deactivated and/or clogged guard zone is short-circuited and
the catalyst it contains is regenerated and/or replaced by fresh or regenerated catalyst;
c) a step during which the guard zones are used all together, the guard zone in which the
catalyst has been regenerated and/or replaced during the preceding step being
reconnected and said step being carried out for a period at most equal to the
20 deactivation and/or clogging time of one of the guard zones;
d) a step in which at least one of the reactors from the hydrodemetallisation section
and/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.
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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 under hydrodesulphurisation
conditions, and in which the hydrodemetallisation section comprises one or more
hydrodemetallisation zones preceded by at least one 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:

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;

b) a step during which the deactivated and/or clogged guard zone is short-circuited and
the catalyst it contains is regenerated and/or replaced by fresh or regenerated catalyst;

c) a step during which the guard zone in which the catalyst has been regenerated and/or
replaced during the preceding step is reconnected, said step being carried out for a
period at most equal to the deactivation and/or clogging time of one of the guard
zones;

d) a step in which at least one of the reactors from the hydrodemetallisation section
and/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.

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
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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

5 comprising one or more reactors, preferably fixed or ebullated bed reactors, disposed in
series for use in cycles 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:

10 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
that which was the most upstream during the preceding step and during which the guard zone

15 which was the most upstream during the preceding step is short-circuited and the catalyst
which it contains is regenerated and/or replaced by fresh catalyst; and

c) a step during which the guard zones are used all together, the guard zone in which the
catalyst has been regenerated and/or replaced during step b) being reconnected so as to be
downstream of the set of guard zones and said step being continued for a period at most

20 equal to the deactivation and/or clogging time of the guard zone which during this step is the
most upstream with respect to the overall direction of circulation of the treated feed,;

d) a step in which at least one of the reactors from the hydrodemetallisation section and/or
hydrodesulphurisation section can be short-circuited during the cycle when the catalyst is

deactivated and/or clogged to be regenerated and/or replaced by fresh or regenerated

25 catalyst.
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introduced into the inlet to the first operating guard zone.
5 A A process according to claim 4, in which the atmospheric distillate introduced with the
hydrocarbon feed is a straight run gas oil.

6. A process according to any one of claims 1 to 5, in which 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 which is recycled to the inlet to the

10 first functioning guard zone, and an atmospheric residue is also recovered.

7. A process according to claim 6, in which at least a portion of a gas oil fraction from the

atmospheric distillation step following the hydrodesulphurisation step is recycled to the inlet

to the first functioning guard zone.

8. A process according to claim 5 or claim 7, in which the recycled gas oil fraction is a cut with
15 an initial boiling point of about 140°C and an end point of about 400°C.
9. A process according to any one of claims 4 to 8, in which the quantity of atmospheric

distillate and/or gas oil introduced to the inlet to the first functioning guard zone at the same
time as the feed represents about 1% to 50% by weight with respect to the feed.
10. A process according to claim 6 or claim 7, in which at least a portion of the atmospheric
20 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 is also recovered.
11. A process according to claim 10, in which at least a portion of the atmospheric residue

and/or vacuum distillate is sent to a catalytic cracking unit from which an LCO fraction and
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A process according to any one of claims 1 to 3, in which during step c), the guard zones are

used all together, the guard zone in which the catalyst has been regenerated during step b)

5 being reconnected such that the connection is identical to that it had before it was short-
circuited during step b).

13. A process according to any one of claims 1 to 12, in which a conditioning section is
associated with the guard zone or zones, which zone enables short-circuiting or permutation
during operation of said guard zone or zones, without the unit ceasing operation, said section

10 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.

14. A process according to any one of claims 1 to 13, in which, in order to treat a feed
constituted by a heavy oil or a heavy oil fraction containing asphaltenes, the feed is initially
subjected to hydrovisbreaking conditions, mixed with hydrogen, before sending the feed to

15 the guard zone or zones.

15. A process according to any one of claims 7, 10 or 11, in which the atmospheric residue
undergoes deasphalting using a solvent or a solvent mixture and at least a portion of the
deasphalted product is recycled to the inlet to the first functioning guard zone.

16. A process according to claim 10 or claim 11, in which the vacuum residue undergoes

20 deasphalting using a solvent or solvent mixture and at least a portion of the deasphalted
product is recycled to the inlet to the first functioning guard zone.

17. A process according to any one of claims 1 to 16, in which all of the reactors are fixed bed

reactors.
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