METHODS OF CONVERTING FEEDSTOCKS FROM RENEWABLE SOURCES TO GOOD-QUALITY
DIESEL FUEL BASES USING A ZEOLITE CATALYST WITHOUT INTERMEDIATE GAS-LIQUID
SEPARATION FIELD OF THE INVENTION In an international context characterized by the fast
growth of fuel needs, in particular diesel fuel bases in the European community, the search for new
renewable energy sources that can be integrated in the conventional refining and fuel production 5
scheme has becomersonsgr convibamye.FEE impmmmhﬁﬁ) €839 eaoeuAkiucts of
vegetable origin, reﬁﬁﬁﬁb'ﬂ’@hﬁﬁ?@%@ﬁ‘%%ﬂaﬁm&mggﬁ%B BRI ARE B Riuction of
vegetable oils or animal fats, has therefore known renewed interest in the last few years because of
the increase -in the cost of fossil materials. Similarly, conventional biofuels (mainly 10 ethanol or
vegetable oil methyl estérs) have acquired a b SETEINENTIG®Mplement to petroleum type fuels in
gasoline pools. Besides, the processes known tc?‘agate.ugi tvgggtt%%!gthogfsf&rl Q&imq,[ fats are the

cause of CO2 emissions kA TSR SETRTE BHEEES Oh the environment A belter use of these

bloresources such as, forairdsrgites! fikbaseria grefismerr (98 BALHIRRSHEBICWEH E B fore be an
undoubted advantage. ldelheogreahdembsiotdgatet dsdk fomiantiomntfivieapnyifteliredviifit concern for the
environment, reinforges fhe intsrestaf tsipgdrrAgiocks coming from renewable sources. Examples of
such feedstocks are vegetable oils, animal fats, raw or subjected to a preliminary treatment, as well as
mixtures of such feedstocksteBlatioseifakedsioiokeressitafmenrArcobyrarabiceh fRyiR%ride or ester or
fatty acid type, the hydracariie foRrGiainigtiainise mcsamftim dfetredistimrheegtbompatible with the

hydrocarbons present In, diesel £Uels; AR RIIRHEARRORERAANAIES: IBCREVEEHE the vegetable oil
type feedstocks by transesterification. The } 'igslsséceride tgrar}{l ssentiaggngpalégeggn%w feedstocks are
ol'a [

then converted, in the pHSSBAEEGT 4% 57N BFa catast, fo corresponding esters. The 25

following drawback 1f tiithapiereesetiieet mest esiere ey 250vite et Saue?ht FIBREERRISSions, due to the-
presence of oxygen in tharesiar sipbjulnan gifolreigis Hekideg-theirbterapenaute du¢ tvesorder of 360C,

which may pose problems,fgn MRSHNG %61 ReigLsRReHicalians: IBAR KGROMNBOF THE
INVENTION  Patent ap ?ication NQ.EP-1£68E;|. Be% s@ gl&gg%as gpreeggwgsr%pQ,(Q;J,gedstocks from
renewable sources by BB AR R B A TS S dLee middle distilates. The advantage of this

option consists in limitirkeihiatesetiesissryeaspiorreh waiishessioie *FHE MR BN prises an optional
pretreatment Stagelfgllowegleb r(%p &grgm(? ?&%&Q %Igg,e&:ombined with the high concern for the
environment, reinforces the interest of using feedstocks coming from renewable
sources. Examples of such feedstocks are vegetable oils, animal fats, raw or subjected
to a preliminary treatment, as well as mixtures of such feedstocks. These feedstocks
contain 'chemical structures of triglyceride or ester or fatty acid type, the hydrocarbon
20 chain structure and length of the latter being compatible with the hydrocarbons

present in diesel fuels.

A possible approach consists in converting the vegetable oil type feedstocks by
transesterification. The triglycerides that essentially make up such feedstocks are then
converted, in the presence of an alcohol and of a catalyst, to corresponding esters. The

25 following drawbacks of this approach can be mentioned: a) the increase in NOx
emissions, due to the presence of oxygen in the esters; b) the rather high boiling-point

temperature, of the order of 360°C, which may pose problems for meeting the end
point specifications.

BACKGROUND OF THE INVENTION



5 using a catalyst containing a molecular sieve selected from among SAPO-11, SAPO-41, ZSM-22,

. ferrierite or ZSM-23 and a group VIIl metal selected from among palladium, platinum and nickel, said
method operating at a temperature ranging between 200C and 500C, and at a pressure ranging
between 2 and 15 MPa, the catalysts used being metallic catalysts. The diesel fuel base yields

optained with (1S El0GKLBIARE R AAIB I GGt HE bR 98 G0aideatyber method

of producing diesel ases produced from the direct conversion of vegetable oils (rape, palm,
soybean, sunfloersvabligsmuretis|byicipiorhasyatiamior arsiehyelrowadrsh snidee Hjshibateatrieat or

hydrorefining of fiese pragyels JA3R PISEIGR R FRAIYSIRASE el Bprbinsal UM ata

temperature ranging bétween at a pressure ranging between about 4.8 MPa and
15.2 MPa. Theseetodldiomsrizkeartomtinaal preveatinenitistageddilowtecth bynemitemeTisationstagene

additives thus obtained are mixed with the diese| fuel in proportians randi 5 1030% py volume.
However, tRis Mol ??égﬁf q(]ecﬁ? i’é’P'HFa?NrB&%? to]ilfeivze \?ig%%g e%%r%?darg%@g gﬁ%ﬁ%b%%%gg to 20 the
methanization gsniai2) feasesingtoezshiors aBd sidgeuthelibxyereh setetimd dcbim tneonig hakdiles,is

generally decompased by hydrodeoxygenation in the presence of a hydrotreati atal ich is
costly in oxygeﬁ!at’%mdaﬂmétféﬁ#ﬁ ,%f,%gtﬂ&%?i%é%"&nﬁ{%}éedrggﬁll'ﬁzgﬁ%geﬁ%orgeeatment

stage, followeddpy 3drer aisoaarigatien s gy Yslerden mpraVis e s, aleeraplysieasad lafidge linear
paraffins obtained, an intermediate stripping stage being preferably carried ouﬁ.&The C tzg{lg/sts used in
the hydroisomengtallimcatalystardhardiesabial basa delds ahtainge with Hispet &l@'ée[?}? &'Tomprising

a group VI metgl selarigddrom among palladium, platinum and nickel, dispersed on a molecular
sieve type acidic support selected from among SAPO-11, SAPO-41, ZSM-22, ferrierite or ZSM-23,

said 30 method oppLaling 4.8 §29)BE5AHES BRE I RORENKIE BF2PRSd itk SPiaSel a06l Afdbl PBasssIre

ranging between 2 and 15 MPa. . However, using this type of solid leads to a middle distillate yield loss

for diesel fuel proztiused from tioneirgateenuersion pivaseiahleails @R RARE SonReABSUNBANEY from
feedtocks conyng o SEASAIRAUCSS, LANAN NARESELHE| Ese KRGO 5

reduced hydrogen fﬁ)nsump ion. TION  The present invention relates to a
continuous methaldovéfoingesfirth dse gstaccsscinntheg iresanen efvaldatalysk dssed gresebrleppdses.

The initial feedstock f bl h | d imal
orgin, o R Gt R ASERES UM T RS L 2n AP e S,

Possible vegetaiiginilhebicdh casobe acvmpselingdisatakpr Thaty coaditionsealfom theotdliiwing
vegetables: rape, sunflower, soybean, palm, palm-nut, olive, coconut, jatropha, but this list is not
i et

limitative. Alga87AHEH St Bkl FRIANRALEREMHS BPSEaR ALY &

ima Fe{% such as

lard or the 15fg{5,conpiat pReOhiiRe PP RYoSHESESBRSIRETHEIA 63808 Bipvsliiing. However,
this method has the major drawback of involving a high hydrogen consumption due to

20  the methanization or water-gas shift reactions. Besides, the oxygen contained in the
triglycerides is generally decompbsed by hydrodeoxygenation in the presence of a

hydrotreating catalyst, which is costly in oxygen.

‘ Patent application EP-1,741,768 describes a method comprising a hydrotreatment
stage, followed by a~hydroisomefizétion stage in order to improve the cold properties

25 of the linear paraffins obtained, an intermediate stripping stage being preferably'
carried out. The catalysts used in the hydroisomerization stage are bifunctional
catalysts consisting of a metallic active phase comprising a group VIil metal selected
from among palladium, platinum and nickel, dispersed on a molecular sieve type acidic
support selected from among SAPO-11, SAPO-41, ZSM-22, ferrierite or ZSM-23, said
30 method operating at a temperature ranging between 200°C and 500°C, and at a



The feedstocks thus defined contain triglyceride and/or fatty acid structures whose fatty chains contain
a numper of carbon atoms ranging between 8 and 25." The hydrocarbons produced upon conversion '
of the initial feedstocks according to the invention are characterized by: 20a) a number of carbon
atoms equal to that of the initial fatty acid chains, if the mechanism is a mechanism of hydrogenation

of the carboxyl group to an alkyl group, . b) a hydrocarbon chain.comprisi I
than the initial fREEFSHI8 @ﬁ‘&fﬁ%,*ﬁ%ﬁ&"rﬂe?cﬁ hite ¥ 88’?%’%8%%&"5?2’?&/ efgﬁgg‘%%, 5%??1 o c)

an adjusted hyghpcagaibsenghingdiesseaiesepfuéd sothiciocald strength 25properties and a cetane
number compatible with the current standards for diesel fuel. It is well known, from the state of the

art that conversion opéiaasanatedos Xige irkaltjoeoiscedgirdundera etletitbd ediovieg) inamefeedsienksnvention

conse_quently aims to maximize the diesel fuel yield and to promote the hyd i
described in a) CHBIBE BRI EAEWERIARAUTESH gf ﬁ?&%’bi‘t‘%‘?ir? X é?rtl%ﬁ?oﬁwas H{J% ér;] sﬁlgc‘)ggﬁer'lt F:Zm

selectivity i fayayy QidviRgaRabABuwRIeHrying to limit to the bare essentials the hydrogen
consumption, in particular one that would result in the appearance of unwanted reactions. Besides, the

method described in the present 5 inventiorep @iRENNTIONally isomerize the paraffins of the
diesel fuel cut while limiting their cracking to unwanted lighter fractions such as, for example, the

s, o et et i o
the hy‘drocarboiaI%'‘1‘@5’#&(\"’5?!,‘1 Fsvasle &%ﬁ@%ﬁ%@ﬁ&ﬁi‘é@%ﬁf&o "?qudesg?er:gacl)fyispoar:g::Qgiitr:ucfft?frz o
paraffins of the cut,
The initial feedstocks come from renewable sources such as oils and fats of
10  vegetable or animal origin, or mixtures of such feedstocks, containing triglycerides
and/or fatty acids and/or esters. Possible vegefable oils, which can be raw or refined,
totally or pért!y, can come from the following vegetables: rape, sunflower, soybean,
palm, palm-nut, olive, coconut, jatropha, but this list is not limitative. Algae or fish oils
are also pertinent. Examples of.possible fats are all the animal fats such as lard or the

.15  fats consisting of food industry residues or from the catering industries.

The feedstocks thus defined contain triglyceride and/or fatty acid structures whose

fatty chains contain a number of carbon atoms ranging between 8 and 25.
The hydrocarbons produced upon conversion of the initial feedstocks according to
the invention are characterized by:
20 a) a number of carbon atoms equal to that of the initial fatty acid chains, if the

‘mechanism is a mechanism of hydrogenation of the carboxyl group to an alkyl group,

b) a hydrocarbon chain comprising one carbon atom less than the initial fatty acid

chains, if the mechanism involved is decarboxylation/decarbonylation,

c) an adjusted hydrocarbon branching degree so as to obtain cold strength

25  properties and a cetane number compatible with the current standards for diesel fuel.

it is well known from the state of the art that conversion options a) and b)
generally co-exist. The method described in the presént invention consequently aims

to maximize the diesel fuel yield and to promote the hydrogenation mechanism



a low density (generally less than 800 kg/m3), which is an advantage insofar as 15 the specification for
the diesel fuel pool that is 845 kg/m3 maximum is more easily obtained.  One objective of the
invention is to provide a method of treating a feedstock from a renewable source comprising a
hydrotreatment stage, followed by a water separation stage and a stage of removal of the nitrogen

compounds frogeibande iR)recrR@Ih BRERCRIRINAY aRH T IR ¥ PEpispE eskdtiRnOhesitbhysiiecarbon

base, i.e. a hydrotreatment/hydroisomerization sequence without an intermediate gas-liquid separation

stage. Anothérisplethtseethivitniniryess of uslioaspatieniMbir tryegvir inhfarthfeldfent and
hycroisomerizagiR gy RIRRFS A oIS M LSS RO R HRLA FERHhzemoval
Iq

stage, without an intermediate gas-liquid separation stage, treatment of the hydrotreated effluent that
has not been frapReafaneguelcyRwanieg JeaciionsaBesidaenths Mretiod desciihed dnathshpreseet of the

invention is o Gaycy qu WO RONIELEANAR, SRARIBLROLERARE of Sl crmRauIdaet have

not been removed after the hydrotreatment stage in the presence of a particular thioresistant catalyst.
One advantagdiufiting theintieckihgisdsioovanted tightdsifiractinnsfsadhyeloiee axamnles tagertithierating
under precise g gzrating conditions allowing reduced hydrogen consumption and of a
hydroisomerizatioh stage using a particular hydroisomerization catalyst, without intermediate gas-liquid

separation, aIIowinﬁ_igpqt{ég% H}&Fitpgsgx%%gggég%%ﬁalrlgg%@%g%%%}%_suIfur-containing contaminants

and to obtain a high diesel fuel base'y as wellas re onsumption. 10SUMMARY OF
THE INVENTION _ The invention relates to.a method,of treati f{ee stock from a renewable source,
comprising the fo'II(;Witrbg &fg\]'gsa: Powaj%&fé‘t‘?é%%?n}'e%ddlr? E%@%%%gﬂce%gf a fixed-bed catalyst, said '

catalyst comprising a h dro-jteah drogenizing fungtio d an amor. &ous o] epperature 15
ranging bgﬁf]\/een 2 O&'};%X % ng%%epngs%J?rea%%&n%”%é?vesggﬂg?q Iggrgn('ﬁ QCOS %a&ét@r?ﬁourly
space velocity hytgiegrbetsfamed], h-3 and 1011-3 and in the presence of a total amount of hydrogen
mixed with the feedstock such that the hydrogen/feedstock ratio ranges between 150 and 750 Nm3

hydrogen/m3 feedstogkod coldbsteenaratinopéicis thieeftiehe idupretaos dombaidaant phrthef the
water and at 20least one _hydrocarbon-containing base, c¢) removal of the nitrogen compounds from

said hydrocarbBHFHREREING B4ke from stage b),
‘e a low density (generally less than 800 kg/m?), which is an advantage insofar as
‘45  the specification for the diesel fuel pool that is 845 kg/m® maximum is more easily

obtained.

One objective of the invention is to provide a method of treating a feedstock from

a renewable source comprising a hydrotreatment stage, followed by a water
separation stage and a stage of removal of the nitrogen compounds from the

20 hydrocarbon base obtained, prior to hydroisomerization of said hydrocarbon base, i.e.
a hydrotreatment/hydroisomerization sequence without an intermediate gas-liquid

separation stage.

Another objective of the invention is to allow, by carrying out, between a
hydrotreatment and hydroisomérization stage, successively, a water removal Stage

25 and a nitrogen compound removal stage, without an intermediate gas-liquid
separation stage, treatment of the hydrotreated effluent that has not been freed of

sulfur-containing contaminants such as H,S.



d) hydroisomerization of at least part of said hydrocarbon-containing base from stage c) in the

presence of a fixed-bed hydroisomerization selective catalyst, said 25 catalyst comprising at least one
group VIII metal and/or at least one VIB group metal and at least one monodimensional 10 MR zeolite
molecular sieve, said stage c) being carried out at a temperature ranging between 150C and 500C, at

a pressure ranging between 1 MPa and 10 MPa, at an hourly space velogity ranging e “O.l‘hl
and 10 h-1 and in tAR pAd&ional ghiethig gﬁwfﬁ?nf'UFH%Poﬁe{? mixed %&h&h%ﬁé%%&’cﬁ&su& that the
hydrogen/feedsigh ratithEpaas R wesn i 203N thalrmaveedatbelen rempaspasditorthiom the
effluent from stage d), of the hydrogen, the gases and at least og,e diesel fuel b?se. 5DETAILED

DESCRIPTIONhYdnaieepiasahsipga Htitie ke Bssite A3 PAERLA A S SR BPE SARNSh of diesel fuel
bases corresponding to the new environmental standards, from feeﬁstocks cpsnﬁn rfégr#, tr%r%ﬁwable

sources. These feddReRIERERE S ShailYEiHeOdgutdB e 478 & S9BRINTHAAE 2 0ERE

containing giglygssidies aperiaihg amde0pRBES opéiativg eeritionsfaitiy efreinetiasdd ghadrageber of
carbon atoms ranging between 6 and 25. These oils can be palm, palm-nut, ﬁﬁgra, castor ?nd cotton
oil, peanut, linseersusatitieandrfad BRI MErARLN SRESUEING %P@Qéﬁ‘ﬁ%fe R SREPdr

rapeseed through 4eaetiHRBANTAtiameue Iglsaliaf Sepelinalanewly Wanerkitehan o, various
S

animal oils such as fish 15oll, tallow, lard can also be used. The densities at 15C of these oils range
between 850 ahgdyatdasad effidentetorinasingisuliucsentaining sontpaiganseanddn 9btand A mmos,

more generally(;)lgg%ﬁsa 39 gn?el'éoépwﬁﬁsas redd 58, GhSiRpkisare free of or have low sulfur,
20 sulfu 3 /

nitrogen and aromatics contents r anddnltrogen contents typically below 500 ppm and

aromatics { ontents below 5% _by -weight._S&Wﬁ@t@@g%m{}mﬁ@gstock can _be subjected, prior to
stage a) of the method according to the invention, to a pretreatment or prerefining stage so as to

remove, by means gf.a sulighls SRmeR) SORMBRRISusnaSI Rl GHkalbR @rRewate or 25

example on ion-exchange resins, alkaline-earth metals and phosphorus. Suitable treatments can for
example be thespnedsmdroprisiegtica folatingistagasown to the person skilled in the art.  The optional
pretreatment preferably consists in a mild prehydrogenation of said feedstock so as to avoid
secondary reactions) dfyihveuieatohemicindbeMikesence of a fixed-bed catalyst, said catalyst comprising -

a .hydro-dehydrogenizing -function- and an- amorphous support, at a temperature . .
15  ranging between 200°C and 450°C, at a pressure ranging between 1 MPa and 10 MPa,
at an hourly space velocity ranging between 0.1 h™ and 10 h™ and in the presence of a

total amount of hydrogen mixed with the feedstock such that the hydrogen/feedstock

ratio ranges between 150 and 750 Nm? hydrogen/m? feedstock,

b) separation, from the effluent from stage a), of at least part of the water and at

20 least one hydrocarbon-containing base,

c) removal of the nitrogen compounds from said hydrocarbon-containing base
from stage b),

d) hydroisomerization of at least part of said hydrocarbon-containing base from

stage c) in the presence of a fixed-bed hydroisomerization selective catalyst, said

25 catalyst comprising at least one group Vill metal and/or at least one VIB group metal
and at least one monodimensional 10 MR zeolite molecular sieve, said stage c} being
carried out at a temperature ranging between 150°C and 500°C, at a pressure ranging
between 1 MPa and 10 MPa, at an hourly space velocity ranging between 0.1 h™ and

.10 h* and in the presence of a total amount of hydrogen mixed with the feedstock



prehydrogenation is advantageously operated at a temperature ranging between 50C and 400C, at a
hydrogen pressure ranging between 0.1 and 10 MPa and preferably at a temperature ranging between
150C and 200C. The prehydrogenation catalyst advantageously comprises group VIII and/or VIB
metals and, preferably, the 5 prehydrogenation catalyst is a catalyst based on palladium, platinum and

nickel, nickel a@ﬂéﬁ‘%?@%@”h?&%%%?f@@dmnﬁﬂe Plybsi QU We S PRD iR 30BO alWRiRA and/or

silica support. The metals of the catalysts used in the optional pretreatment stage of the method
according to thd&esaagn are sulfur-containing metals or metallic phases, preferably 10 metallic
phases. Stage a): livdrotreatment of the feedstock from a renewable source  In stage a) of the
method according ® tFePAPERNofromdheciBisnt frresigedbiridhahrdasandhsiganes gnd at
heterogeneouscatplyist gl-2dGImgalre ranging between 200C and 450C, preferably between 220C
and 350C, more preferably 15 between 220C and 320C and most preferably between 220C and 310C.
The pressuyje ranges between 1 MPa and 1MiRa cprsis@iprfesiveen 1 IMa and 6 MPa, and more
preferably between 1 MPa and 4 MPa. The hourly space velocity ranges between 0.1 h4 and 10 lii.

The feedstock is cajagird sithiisheaiRiEShariaPie ae8ested RYING pRe Jdistishab RIS ENFRE!

hydrogen mixed with the feedstock is such that the 20 hydrogen/feedstock ratio ranges between 150
and 750 Nrre hbaregEarresrrrdion &R, theReubRNYEMNBERtaLE anipraso RS fepdstRrks/ATiBB dstock,
more preferably petween 160 and. 820 Nm3 hydrogen/m3 feedstock and most preferably between 150
and 600 Nm3 hydrogen/m3 feedstock, which thus corresponds to an amount of hydrogen added to the

feedstock present qfal leashgeRREAN%S % i WEIHRL B BIIERG SR INdisIalPRS, kiadrasiniock:

The amount of hydrogen actually used corresponds at least to the stoichiometric amount required for
complete Hydrozpetaining drighséaidds @k fattyacidsron estrrse iuiid hydrasatbon faknehaies bpves
feedstock. In_stage a) of the method according to the inventign, Jiég rafgatment
catalyst bed co?n%tr'ﬁs%]%)g gla(i‘erboqfﬁé%?/g'r%gr;@ %g’?ﬁ'&necﬁ%r% g%r% %Eélféé%érﬁtisﬂt?zsged. A%cgall){'g'l)?st whose
support is for exatppipselentest adctiteogroil)peaads lisedd) orainize silid datsdidze ailralhths; oilagnesia,

clays and mixtures of at Jeast two of 5 these minerals is prefer used. This.su can also contain
other compountSY{HBE (T AAMRIE g%‘e§“§‘?fé‘8€éd°ﬁ6ﬁ$?ﬁ%e§r% ‘flﬁ%\o%eﬂf) Gf 'ﬁg%ﬁcg?&) t%irconia,

titanium oxide, R ARVICSs Agenpnwesssingal alviRouseNERIafiyalbh alstish o y
alumina is preferably used. Said hydrogenizing function of the catalyst used in stage a) of the
method 185acceiltaloy daedsaa R ntageously provided by at least one group VIII and/or
group VIB metal. Said catalyst can advantageously be a catalyst comprisin rgéo{ug VIl metals such

as, for example, nithe|dansitiesabaip mettbessncils Jansadetnasntrdand BV aBdbelr for |
example molyRdeanmanilosdRgSIRNathéS fhg YOMEMCSBIAROAIE mm?/s, more generally

between 30 and 50 mm?/s.

These feedstocks are free of or have low sulfur, nitrogen and aromatics contents:
20 sulfur and nitrogen contents typically below 500 ppm and aromatics contents below

5% by weight.

Advantageously, the feedstock can be subjected, prior to stage a) of the method
according to the invention, to a pretreatment or prerefining stage so as to remove, by
means of a suitable treatment, contaminants such as metals, atkaline compounds for

25 example on ion-exchange resins, alkaline-earth metals and phosphorus. Suitable
treatments can for example be thermal and/or chemical treatments known to the

person skilled in the art.

The optional pretreatment preferably consists in a mild prehydrogenation of said

feedstock so as to avoid secondary reactions of the double bonds. Mild



15 a catalyst comprising 0.5 to 10% by weight of nickel oxide (N10), preferably 1 to 5% by weight of
nickel oxide, and 1 to 30 % by weight of molybdenum oxide (Mo03), preferably 5 to 25 % by weight of
molybdenum oxide on an amorphous mineral support, the percentages being expressed in % by
weight in relation to the total mass of catalyst. 20The totai proportion of oxides of group VIB and VIII
metals in the catalyst used in stage a) advantageously ranges between 5 and 40% by weightand
preferably bet\/\%@ﬁ@%%‘%no ﬂdﬁ?ﬁ??g igﬁetr()g/Eﬁ%en%)?aTenW ere] rcea{?l'i‘fért'.gée% %%vggig t ratio

SS O?
expressed in mgialiogrdds: Raiyrogarprdie rasiis) andgTo.p Ml 10aMR¢radvaitetdpat]y

ranges between 20 and 1, preferably between 10 25 and 2, _Said catalyst used in stage a) of the

method accordfhdge'Bs aﬁ'r\FEnfm'ﬁﬁs%tﬂgeé'd\]/gﬂtgg%ﬁ?oc%ar '?:?eﬂ%gj(y %}?%? H?é‘rﬁ”r']?f Fgad’é%izing

power so as 1o iRk AfBULE) 2BMPRsHledirpeastionsHiactivity imeailds mbydsagenalign #eeping the

number of carbon atoms of the fatty chains, in order to maximize the yield In hydroca %ﬁ:{{sﬁ%uing
|

within the distillRERSWIEREsaBINREP R areatlstrRased o8-PAlIRFLY e BIRSIBYTLAPS s
preferably used, ]MaxisnjBifchiie Bydsagenizineobulction alRsBlRwE0 Yopisshe #ayranriaatianaand/or
condensation reactions leading to the formation of coke that would degrade the catalytic performance
~stability. A Ni oAb iise LEBAFS: 5is preferably used.  Said catalyst used in hydrotreatment stage
a) of the method according to the invention can also advantageously contain an element such as

phosphorus and/orTbsrevetathiaf hasatalvsin usedrit Sor eRHIRR RFERRINRBSHRESSLING BsHi¥ted on
the support. It is Al5a:RoaRIR (hARAH Y SAR AR SRR ATkealoBF Ml BhesRNprefeibRnd/or
boron and/or fluorine. = The proportion by weight of oxide In said element is usually advantageously
less than 20%, ipedédiiabhatess than 10% and it is usually advantageously at least 0.001%. The
metals of the catalysts used in hydrotreatment stage a) of the method according to the invention are
sulfur-containing nidesie K & SIE0LE D ene SPO4E# in hydrotreatment
stage a) of the method according to the invention comprises a nickel content ranging between 20%

and 80% by weightppsteigeatiyoblvec mett®daserrdingsotheeiaventine dhgplaedstegia Reseilkt is
advantageousl rl%‘?l‘%%%gg' fron tﬁt%&%%%gka‘é?h%%e‘gé%vgﬂﬂé’c%%{ﬂ%{@ E’éﬁ%?ﬂm@”%ﬁ% the

. S FO
supportpreferably consists or alumina. single catalyst or several different catalysts co e used
simultaneouslyb@tween 200°C and 450°C, preferably between 220°C and 350°C, more preferably

PEERIS IE LTV EINE QTSI RA AR OO Ty 3 | Ienea b

15 between 220°C and 320°C and most preferably between 220°C and 310°C. The
pressure ranges between 1 MPa and 10 MPa, preferably between 1 MPa and 6 MPa,
and more preferably between 1 MPa and 4 MPa. The hourly space velocity ranges
between 0.1 h* and 10 h. The feedstock is contacted with the catalyst in the presence
of hydrogen. The total amount of hydrogen mixed with the feedstock is such that the

20 hydrogen/feedstock ratio ranges between 150 and 750 Nm? hydrogen/m? feedstock,
preferably between 150 and 700 Nm® hydrogen/m® feedstock, more preferably
between 150 and 650 Nm?® hydrogen/m? feedstock and most preferably between 150
and 600 Nm® hydrogen/m® feedstock, which thus corresponds to an amount of
hydrogen added to the feedstock present of at least generally 0.5 % By weight of

25  hydrogen in relation to the feedstock.

The amount of hydrogen actually used corresponds at least to the stoichiometric
amount required for complete hydrogenation of the feedstock to paraffin. It therefore

depends on the nature of the feedstock.



successively in stage a) of the method according to the invention without departing from the scope of
the present invention. This stage can be carried out industrially in one or more reactors with one or
more catalyst beds and preferably with a descending liquid flow. 25The reaction exothermy during
hydrotreatment is limited by any method known to the person skilled in the art: liquid product recycle,

quenching by the rgeygle:BYdfogene Gmethba08lbramatBlitheOimidiash Patl Riafiesnatandam the
hvdrotreated effluent from stage a) In stage b) of the method according to the invention, the

hydrotreated effiydietisasnisetteetalys degshrearparising @d&%ﬂﬁ%ﬂﬂ&%ﬁ@%yfaﬂﬁmeaﬁétér, of at
least one hydr%%?ﬂ@?i?ﬂ@éﬁm%%?vmgs@’%%miﬂg&réﬁl‘ﬁﬂ@ géléﬁgmgmﬁ?@é%ﬁﬁtrﬁ%e a).

5The purpose of this stage is to separate the water from the hydrocarbon- containing etfluent. What is

referred to as witef @ipmoing, isilice siliciraltivinas, imagnesis, plaviuaed mixtteehwd didleasy huaafon

reactions (HDQhMofe o1 iR BBl Ve ARSI AEA aeCRM AeRRRa ARdUR A

tolerance of the roisomerization catalyst use thod accordihg to the invention.
Water removalfoanekenaglejcvzididsy salgctedafreranthéeghmiguesséteacupn ab tiuerqre mdideskilfednia,the art,

for example drying,.passage thrqugh,a desicgant flash, decanting. Stage c): Purification of the effluent
from stage b) ¥'paq?'nug’cc%)§§§nc8 hgfécgeaB %‘f’{ﬁa‘é ﬁ{%tﬁ%gc'qcocr%?ﬁg S 5

n . alumina, mo
0&ne'invention, ]
hydrocarbon-cppéténiiblyldse §rony slagmb)ispmeesesitpwadage of elimination of the 15 nitrogen
compounds it contains.  The hydrocarbon-containing base from stage b) generally contains residual

organic nitrogen ceaigohydisgaaiziry funotibe eof remaovadightringetyn aitagd na¢ ndfsthge ragthithe
.method according to the invention. It has been observed that s ig resjdual organic njfrogen
compount® ar @ 9EEIR LSRR A RHRRRSS VREG MHER Ry et aBSa ae TR/ from
said hydrocarbgymgeuiginiggabase prior to hydroisomerization stage d) of the method according to the
invention. Removal of the residual organic nitrogen compounds can be achieved by any technique

known to the persgaigkieslyst G ardwaintagesully BxanatalyfieseReisg gl VASARSaM SRhis
referred to as capture masses are aluminas, activated or not, silica-aluminas, zeolites, activated

charcoal and 28 if-exempifynigkghanddererkpl meshRitsBPSAGABAJHENAL IRARL AR50 BPeterably
carried out ovey BN E KGN SRpIEHbybdBuR]THHRPE: NESRIAOR K6 @RINBREFLERNARANREY :
contain sulfur compounds such as H25. The sulfur can come from a part of the feedstock from
renewabl&ssouadg@galyst comprising 0.5 to 10 % by weight of nickel oxide {NiO), preferably 1 to 5 % by
-weight of nickel oxide, and 1 to 30 % by weight of molybdenum oxide (MoOs),
preferably 5 to 25 % by weight of molybdenum oxide on an amorphous mineral
support, the percentages being expressed in % by weight in relation to the total mass

of catalyst. e

20 The total proportion of oxides of group VIB and VIll metals in the catalyst used in
stage a) advantageously ranges between 5 and 40 % by weight and preferably between

6 and 30 % by weight in relation to the total mass of catalyst.

The weight ratio expressed in metallic oxide between group VIB metal(s) and
group VIl metal(s) advantageously ranges between 20 and 1, preferably between 10

25 and?2. -

Said catalyst used in stage a) of the method according to the invention has to be
“advantageously characterized by a high hydrogenizing power so as to orient as much
as possible the reaction selectivity towards a hydrogenation keeping the number of

carbon atoms of the fatty chains, in order to maximize the yield in hydrocarbons falling



used in stage a), but it can also come from a sulfur compound deliberately added in stage a) of the
method in order to maintain the catalyst in the sulfurized state. Thus, one advantage of the method is
to use a combination of a hydrotreatment stage a) operating under precise operating conditions
allowing reduced hydrogen 5 consumption and a hydroisomerization stage using a particular

hydroisomerizatiqp catalysg, without intermegiate -liqui [ oW
hydrotreated efftlE 'Fc% téillﬁ'mgqéﬁ?ﬂj? %%%%ﬂ@ﬁégﬁél'%b I‘Sﬁzﬁna‘; %%sgilés%ﬁ}gﬁ Pl‘)s[a%geQ %/fl)g%;,\gs well
as reduced H2 ¢amperapiiers PhefariensedoMalimizogihelmdsagenidies fusicipn aiiorelnusie

hydroi izat] lyst, i.e. tolerati .of sulfur. ! ing th
produced fue YT ROEaBR e AL A RBE JRAR A Joe R AT ey oLt P 1

Hydroisomerizaggite ehio e biidradgatra inéfbaesty flopedaga ot dtidalitypAfiiodtNiviq byge catalyst
hydrocarbon-containing base obtained at the end of stage c) is hydroisomerized in the presence of a
selective hﬁjroi%?f@(ﬁ%\ﬁﬂségtalyst. 15 The hydroisomerization catalysts used in stage d) of the

method according to the invention are agvantageously of bifunctignal t i.e. they have ro/
dehydrogenizing funtoFELRI¥h d&&%ﬂﬁ%@t%ﬁﬁiaﬁ%aéc8%3§§n¥§§e%“vﬂ Sfééyéd‘ o?gtkpe%le(rjnethod

according to thgjpu@nsioathalfy Fdisaagsuinip R ataly sihcelvneae s udhesspbhosphooup aridy onetal
and/or at least one 20 group VIB metal as the hydrodehydrogenizing funéé[tqio and at,leaast opne
molecular sieveb2EameT Aiscisstera he intrasdired Rt ShaimptEee REGtaRaBY dRRORUEF P8 R rization

catalyst CO”“'“”%%P;?JPP.QE %Q%%?&%l@%‘%gﬂ&ﬁ' P UR Ml ifere iy s aciathipmivs phoaing

platinum or palladium, active in their reduced form, or at least one metal of group VIB, preferably 25
selected it aandvier brighasd(enfbioiiPgsten, in combination with at least one non-noble metal of
group VIII, preferably selected from among nickel and cobalt, preferably used in their sulfur-containing

form. In cases wﬁbeepnqem@mh\om&ba@ém@d&iysia&ﬁiﬁﬂ% is ysualn ARVEPERRS IS metal,
the total noble metalantgnt LG RJMRIGPRAAZANAR CALAMR A Bgeously at least 0.001 %.
The metals of the catalysts used in hydrotreatment stage a) of the method

according to the invention are sulfur-containing metals or metallic phases.

15 A preferred metallic catalyst used in hydrotreatment stage a)} of thé method
according to the invention comprises a nickel content ranging between 20 % and 80 %
by weight, preferably between 55 % and 65 % by weight. The support of said catalyst is
advantageously selected from the group made up of alumina, magnesium oxide and_

silica, and the support preferably consists of alumina.

20 A single catalyst or several different catalysts could be used simultaneously or
successively in stage a) of the method according to the invention without departing
from the scope of the present invention. This stage can be carried out industrially in

one or more reactors with one or more catalyst beds and preferably with a descending
liquid flow.

25 | The reaction exothermy during hydrotreatment is limited by any method known to
the person skilled in the art: liquid product recycle, quenching by the recycle hydrogen,
etc. | '

Stage b): Separation of at leasf part of the water from the hydrotreated effluent
from stage a)




stage d) of the method according to the invention advantageously ranges between 0.01 and 5 % by
weight in relation to the finished catalyst, preferably between 0.1 and 4% by weight and more
preferably between 0.2 and 2 % by weight. The hydroisomerization catalyst preferably comprises
two group VIII noble metals 5 and it more preferably comprises platinum and palladium. In cases

where the hydroisqmerizatifof iRl WG BESHTAL 'RPEI OB SR WBHYE R rihnapiaieR with at
least one group VIII non-noble metal, the group VIB metal content of the hydroisomerization catalyst

used in stage cMBIRFEHTEASaPacRteTiRbabIeRE PAE ARG PERicEAtiY U ofi thy MiFfsEoTiAtdRRsE Bfuivalent,
between 5 andyl AR Ey-SRINiNG A QRR TSNS e alRYE LKREERIBNSPEIIRER $Qand 35 %
by weight and more preferably between 15 and 30% by weight, and the group VIII metal content of

" said catalyst a@@antageously ranges, in oxide equivalent, between 0.5 and 10 % by weight in relation
to the finished catalyst, preferably between 1 and 8 % by weight and more preferably between 1.5 and
6% by weight. 15THeenRstErRsh\RfrdhieHjass gisntainte Rafrifotheavalerafiem et pyssacrrbeced on
said catalyst by anuimiEinamEDRV MRS RASRSEISH B AU R AR QRIIABIP of gpaXing. dry

impregnation, exchange impregnation. In accordance with hydroisomerization stage d) of the method
according to theater iprasiuted, hind ey bivdissiemrygatatiocvatadetiovstiRish Mare astiessecoropdetglar sieve,
20preferably a{ast ong zsglie molceular aleve and, iors prefierably. at legst ang mopodjensional
10 MR zeolite MolScular Sieve as the )ggrms merlglng unction. Zeéll L molecular sieves are defined
in the "Atlas of{elotilsofmitstiziticn Tapagst clsadiicatign c)dfithdvirithoD ddcédiing tarth Savé&armocher, 5Sth
revised edition, 2001, Elsevier, Wlﬁicht e present application also refers tqQ. The zeolites are classified
ranccoral to TR {BPACHP L REIRSHURHRG Ry GRHRoER AR EIO T RAR S0 RS REIER ar
sieves have pGigledris o aalSFovhasm plealtififepdsiige dHiy aiin davitaahe, exyBafeaiatig (10 MR
opening). The channels of the zeolite molecular sieve having a 10 MR opening are advantageously
non-interconnectegtsperpdrareisincn bt iea affladhefreiragtedpen onto the outside of said zeolite.
The monodimensional 10 MR zeolite molecular sieves present in said hydroisomerization catalyst
advantageously compbicsrddicenvithl stdgadi)oof temesthddaleeiethifon the grauptiomdsaid of
aluminium, iron, g;lli,um, phosgégorus and boron, preferably aluminium. The Si/Al ratios of the zeolites

described abot¥dsRSEbaT SPRER]RINGRATR JLep stagse bl ipBleanshastaes sh&lipinetionelthe
dealumingfion tteabne et eRastR EBRtaRsON skilled in the art such as, without this list being

exhaustive, hydrothermal treatments followed or not by acid attacks, or direct acid attacks by mineral

or organic acid sokfioney bRebaRECBHESM AR bRl 3rdinalu O erramic RN feidha skgRie ratio of
the monovalent compensation cation (sodium for _ .
) nitrogen compounds that have not been removed during hydrotreatment stage a) of

the method according to the invention. It has been observed that said residual organic
nitrogen compounds are hydroisomerization catalyst inhibitors, they therefore have to
20 be eliminated from said hydrocarbon-containing base prior to hydroisomerization
stage d) of the method according to the invention. Removal of the residual organic
hitrogen compounds can be achieved by any technique known to the person skilled in’
the art such as, for example, the use of capture masses. What is referred to as capture
masses are aluminas, activated or not, silica-aluminas, zeolites, activated charcoal and
25 ion-exchange resins. Stage c} of the method according to the invention is preferably

carried out over an ion-exchange resin.

The efffuents from stage c) are nitrogen-free and they contain sulfur compounds

such as H,S. The sulfur can come from a part of the feedstock from renewable sources
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10 example) to element T inserted in the crystal lattice of the solid is advantageously below 0.1,
preferably below 0.05 and more preferably below 0.01. Thus, the zeolites that go into said selective
hydroisomerization catalyst are advantageously calcined and exchanged by at least one treatment
with a solution of at least one ammonium salt so as to obtain the ammonium form of the zeolites that,
once calcined, lead to the acidic 15form of said zeolites. = Said monodimensjonal 10 MR zeolite

I 0
molecular sieve'$#SHIFIRESBls Sitel £ANHSCAaM & RO MR SHIM, SO LRt BEUBSFRIBNAANSSE Me zeolite

molecular sievag gt B lurbHRIdIRerdaial AfiNtiin ShELdRselnctadsinmamiamengetU-1 and
ZSM-50, taken alone or in admixture, or zeolite molecular sieves ZSM-48, ZBM-30, IZM-1, COK-7,
EU-2 20 and EU-1{h a@losiee tfdvaathipexéiteSatdipenotines siesalblibivin 2¢elilgdrsieansemieve is
preferably selected from among the zeolite molecular sieves ZSM-48, ZBM-30, 1ZM-1 and COK-7,
alone or in admiaBReaMVRRE AR UMler RiiecistRBaRMsEAnd e RII04AN g Telised Ly eeens

selected frgm aHRAABGRERALE ANRNRFLIINSIRIERCR MR Alithd BMratticalanayirbiamativtitien 25Most

preferably, said monodimensional 10 MR zeolite molecular sieve is ZBM-30 and more preferably yet,

said m_onodime‘l?ﬁﬁivﬁl lwimwtemtﬁfﬁﬁﬂ'@éﬁl%'r@%iﬁ’s m%‘}'ntﬁ'&ﬁéﬁ vpi?ﬁhthfé’trféﬁﬁle?je
tetramine organiG StHEIHEAN f1ud R AR RN R AESHIBGAAD BRICRS BR:AAP R Radrralte
COK-7 is described in patent applications EP-1,702,888 Al or FR-2,882,744 Al. 30Zeolite IZM-1 is
described in patese ajeiiicasioneliRsAredotedsds consToptisnuther aressaceeofitdfurecampamds in the

book "Atlas of Zeolite Structure, Types’, W.M.. Mei Ol Ch. 9&{13[ vised
edition, 2001, Ef6Evier. > The %%%f?ﬁ%%r%%z%%ﬁ%?Efgg%r%gefawﬁg?a@?eﬁr%e ior?e%{)%léémlas of
Zeolite Stroctursf Suylhasoansbtineiiiithou elvlite dingateisod -6b fa6lymid) BetablydRd dishlfyrbbportion
of monodimensional 10 MR zeolite molecylar. sieve advantageously ranges between 5 and 95 % by
weight, prefera %580\3 gﬁqt@ﬁﬁ&%%'%‘#ﬁ/{fe ﬁﬁ? more preferably between 15 and 85 % by weight
and most preferab betwee O,ande8r0 4’0%‘4—"&!8*# 'J} ! rleaa;[. yst. Said

(3 ). FVArOISOMeriza
v

. . . % 1
hydroisomerizatiorrEatarystpreteranty-arso

T S 0 L A Tl e g

catalyst. nder consi a matrix containing alumina, in
any form knowstigdled ip aehoisketza therhst ppsid oo f prafiecivly yidhotsonadrixationtainaigigamma
alumina.
- .15  The hydroisomerization catalysts used in stage d) of the method according to the
invention are advantageously of bifunctional type, i.e. they have a hydro/

dehydrogenizing function and a hydroisomerizing function.

In accordance with stage d) of the method according to the invention, the
hydroisomerization catalyst comprises at least one group VIIl metal and/or at least one
20 group VIB metal as the hydrodehydrogenizing function and at least one molecular

-sieve as the hydroisomerizing function.

According to the invention, the hydroisomerization catalyst comprises either at
least one noble metal of group VIl preferably selected from among platinum or
palladium, active in their reduced form, or at least one metal of group VIB, preferably

25 selected from among molybdenum or tungsten, in combination with at least one non-
noble metal of group VIlI, preferably selected from among nickel and cobalt, preferably

used in their sulfur-containing form,

In cases where the hydroisomerization catalyst comprises at least one group VIii

noble metal, the total noble metal content of the hydroisomerization catalyst used in

11



15The hydroisomerization catalysts obtained are formed as grains of various shapes and dimensions.
They are generally used in form of cylindrical or polylobed, bibbed, trilobed extrudates of straight or
twisted shape, but they can possibly be manufactured and used in form of crushed powders, bars,
rings, balls, wheels. Other techniques than extrusion, such as pelletizing or drageification, can be

advantageously eageselll.of theasethochacedfingyeh AisoIREERMBIP B RN SN ARNTAL Igg@y‘%{;’e noble
y

metal, the nobleynetal | ined in said hydroisomerization catalyst has to be advantageous
g ané?% % {q 4

reduced. One prateried maths MIBRJISIARRR dnthe finishassatalyst apreterabhcketwperBamad a
temperature rang Ko peeigrandBRGrRsHIBABIRBA W3R 1% PRIHIBAHUING between 1 and 250

bars. For example, reduction consists in a 2-hour step at 150C, then a temperature rise up to 450C at

a rate of 1C/min, theheckyalrohiarhenization G epusih LR dS AU DRNARENR Eiggen flow

rate is 100% norm?l_ms hﬁ]drogen/mB catalyst and the total pressure is maintained constant at 1 bar.
Any ex-situred Soh MRS ELAPMcRRISes sl et RMasium. In accordance with stage d) of

the method accordipg to the g]ven ion, in the hydroisomerization zone, the feedstock is contacted, in

the presence of hydoGERS Wik & 1A ursritnmenization eaialrst campriasah ieashnre erows WRd

pressures advaniegeawdribipieii WRNCRIYEIMNEHY BraiR R HeHinpi hrdgedilogk Thig® means
that hydroisomerization is carried out with a conversiog gﬁhe 150C+ ?racti%%tto'a 95§E?-uﬁa§‘|on below

20 % by weight™stalefaBieefiving bydsgispamgniatienneatalystetsesbin Istdger &) %6fbhweighiiod Thus,
hydroisomerizajigidaifge: | invention operates at a temperature
ranging between 150C an%iggggé% ﬁ@ﬁgﬁﬁﬁg@%{@ﬁ %%Fg%@ gﬁ(ﬁ{%lgnggf?%%% etaBR;
between 260C 4hé P30esightdrprelotiontathy fnishediestalysl PatenshhbbtRacprefeinbbshetyeen 2

MPa and 10 MRA; e preferabl tween 1 MPa 2 IVIPa, at an hourly space velocity
advantageousl%é%%qﬁgﬁﬁov% Ee(% iéﬁﬁgtr’]%wsefl- ,aﬂfg?grzow WelghteAs sheBramp YN matehnore
preferably betwieatedtsof taid eatdlfstfadvantayeoer 4w ateosit dhaliieni D Bigkereéhygljocarbon
volume ratio a%\@]%tﬁgeouégg r,angq?s between 70 and 1000 Nm3/m3 feedstock, preferably between

m

100 and 1000 VSN AR s5atign: e iths Bnished prtalyesoprefetakie heameemd 2006 e
hydrogen/m3 feraghoakd mbhe rersibid, Beliisa el iZRteY; Bmgi'&(greferably operated with a
e

cocurrent flow. 20Stage e): Separation from the effluent from stag , of the hydrogen, the gases and

at least ong dieselfhelhagfic deagmﬁlﬁg}g%é/m% fumsitirdacsadi invention, in stage d) of
the method accordirjéy to the invention, the hydroisog.'merizeld eﬂent is%%%‘]gg‘é%ﬁ z}éf I@tgsotdrl)’g?ﬁ :
preferably totaf?, {8idsatalvshdne ypaethas krewmptagbscetsonsskiiesk iis the art, such as, for

example, comixing, dry impregnation, exchange impregnation.

In accordance with hydroisomerization stage d) of the method according to the
invention, the hydroisomerization catalyst comprises at least one molecular. sieve,
20 preferably at least one zeolite molecular sieve and, more preferably, at least one

monodimensional 10 MR zeolite molecular sieve as the hydroisomerizing function.

Zeolite molecular sieves are defined in the “Atlas of Zeolite Structure Types”
«‘classification, W.M. Meier, D.H. Olson and Ch. Baerlocher, 5% revised edition, 2001,
Elsevier, which the present application also refers to. The ‘zeolites are classified

25  according to their pore or channel opening size.

Monodimensional 10 MR zeolite molecular sieves have pores or channels whose
opening is defined by a ring with 10 oxygen atoms {10 MR opening). The channels of
- the zeolite molecular sieve having a 10 MR opening are advantageously non-

interconnected monodimensional channels that directly open onto the outside of said

12



25 separate the gases from the liquid and notably to recover the hydrogen-rich gases that can also
contain lights such as the C1-C4 cut and at least one diesel fuel cut and a naphtha cut. Upgrading of
the naphtha cut is not the object of the present invention, but this cut can be advantageously sent to a

steam cracking or catalytic reforming plant. Gas treatment and recycle = The gas containing the
hydrogen that h n ted J e e) is,if necessary, at least parily treated in order to, reduce
its proportion ofeﬁ% tﬁsg(Cﬁé) %{gﬂﬁ tO@' %%%?BFJ tgoa %o %%ﬁtrr%c%?eeﬁléfgpofs' e RERELL rBinsahount of
sulfur 5 compouhydfsircmasRHth Satlilystthyl alisagtidajlihainyseide stisdiy dndganesistisia: MRmbdpUgh

thermal decomp?ssig%rgte'ghg device allows to a.S(r{}]aintai necessary, the hﬁdrotreatment catalyst

N drotr
and/or the hydr0|somerlzatloonmcatlpaﬁygﬂﬁﬁrfg 10280 TTUNNAY Jre8o &8I tRBasRIRIHE SSulfur

compound introdiseen), ipreferaliabibeiniain cantesi/al thRiseCitgasihint gRstdsearmoRl. fEeferably
at least 0.1 % vol, or even 1(i)at least 0.2% vol.  The recycle hydrogen can be advantageously

introduced With AYIRFAREHSYARSHORTARGY JHPaR SHetRests SrAfter PastaryntherisHegiunatian
hydrogen betwegadiiehuioisaanas thasirohysimisemeratinn cairlyst RrASUPHRIVRLE phlined

15The product provided by this method exhibits excellent characteristics and it therefore is a diesel

fuel base of excéﬂ@?ﬂsaﬁﬁliﬂxdfﬁwmﬁ'déﬂ%@@b@ﬂm mm%éxg_rﬁciﬁsaté@akar@hﬁmg eoittent is
e e N T A Y S MO A S
acidic form, i.e. the atomic ratio of the monovalent compensation cation (sodium for
10 example) to element T inserted in the crystal lattice of the solid is advantageously
- below 0.1, preferably below 0.05 and more preferably below 0.01. Thus, the zeoIite;
that go into said selective hydroisomerization catalyst are advantageously calcined and
exchanged by at least one treatment with a solution of at least one ammonium salt so

as to obtain the ammonium form of the zeolites that, once ca-lcined, lead to the acidic

15  form of said zeolites.

.Said monodimensional 10 MR zeolite molecular sieve of said hydroisomerization
catalyst is advantageously selected from among the zeolite molecular sieves of TON
structural type, such as NU-10, EUO, selected from among EU-1 and ZSM-50, taken
alone or in admixture, or zeolite molecular sieves ZSM-48, ZBM-30, IZM-1, COK-7, EU-2

20 and EU-11, alone or in admixture. Said monodimensional 10 MR .zeolite molecular
sieve is preferably selected from among the zeolite molecular sieves ZSM-48, ZBM-30,

| 1ZM-1 and COK-7, alone or in admixture. More preferably, said monodimensional 10A
MR zeolite molecular éieve is selected from among the zeolite molecular sieves ZSM-

48 and ZBM-30, alone or in admixture.

25 Most preferably, said monodimensional 10 MR zeolite molecular sieve is ZBM-30
and more preferably yet, said monodimensional 10 MR zeolite molecular sieve is ZBM-

30 synthesized with the triethylene tetramine organic structurant.

Zeolite ZBM-30 is described in patent EP-A-46,504, and zeolite COK-7 is described
in patent applications EP-1,702,888 Al or FR-2,882,744 Al.

30 Zeolite IZM-1 is described in patent application FR-A-2,911,866.
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the kinematic viscosity at 40C ranges from 2 to 8 mmis its cold strength properties are compatible
with the current standards, with a cold filter-plugging point below -15C and a cloud point below -5C.
25The invention also relates to .a plant that can be used for implementing the method according to the .
invention.  As shown in Figure 1, the feedstock from renewable sources is fed through line (1) into

hydrotreatment zonEQ) nemiSDE e oRRESIRRELHEYE Indl B HAAR PO AYYGIRG LN Touh

pipe (2). In hydr?treat; nt zone (3), the feedstock is contacted V\t/}i‘th a hydrotreatment catalyst
described above YPRE n{lciPisieh LA RlIsen aaddn Baerineher G crevisaid adition, PEoEiet@separate

the water from the hydr @{Fon-containin%_compounds. The h%/grocarbon fraction is recovered and
sent to a purification s?;g sSUMGHIARL 189 &y deseribrdainctharatosercentioned deodkn SAkiuehts thus

purified are senziladyeHURRETRFAN A StRAN(LLOSEMRIDE 2ol IN§ £p/gLoisgmerization
catalyst, through line (5). According to Figure 1, the liquid 10{)dies“eIs:‘EL,}I;(:I%['SS'a%?éJf rﬁ%%??&%%, with a

Ve
e

hydrogen sBeam thTheghdig6h dRtadhElmeARISIAA RN hMaRtaining %&&éﬁ?&% 5

hydroisomerization catalyst described above. The effluent thus hydroisomerized is then enlis{yia pipe

(8) to separatiorﬁa?@ﬁﬁ § "%%easst@%%@ér%t@h@_’?j%é’fﬁﬁ?ﬁ@ﬁéﬁmne A setifa8| %y ecogiered
through line (10hHratgrefeRBYIERARS, |§15tgﬁod$gs¢glnget?éml aﬁéfﬁ(g%?ﬁfef%r%ﬁ\’%% tavzﬁ gr\é%%)%%‘ztment

In a reactor whose temperature is controlled so as to provide 1S0O aloperation a d with a

fixed bed laden&Rith Byoweiaht jaretatiamtesbe Amishadrasalysbn nickel and molybdenum, having a nickel
oxide content equal to 3 % by weight, a 20 molybdenum oxide content equal to 16 % by weight and a

P205 content equab3d1ydratsemariagtionsataly iqereferahlivalsty coniforizach Bifide bopsasgiinetiarape oil

of density 20 kymds RaNg r tent below 10, ppm weight, of cetane number 35, and whose -

composition is lEﬁ\//en hereafteﬁgli rllf#bgﬁge%':n S A %aegr‘leaé%’\'zgﬁféﬁai uring ihestgselss
forming said hydroisomerization catalyst.

Forming is preferably performed with a binder consisting of a matrix containing
‘alumina, in any form known to the person skitled in the art, and more preferably with a

matrix containing gamma alumina.

.15 The hydroisomgrization catalysts obtained are formed as grains of various shapes
and dimensions. They are generally used in form of cylindrical or polylobed, bilobed,
trilobed extrudates of straight or twistéd shape, but they can possibly be
manufactured and used in form of crushed powders, bars, rings, balls, wheels. Other
techniques than extrusion, such as pelletizing or drageification, can be advantageously

20  used.

In cases where the hydroisomerization catalyst contains at least one noble metal,

| the noble metal contained in said hydroisomerization catalyst has to be
advantageously reduced. One preferred method for conducting metal reduction is
treatment under hydrogen at a temperature ranging between 150°C and 650°C and at

25 . atotal pressure ranging between 1 and 250 bars. For example, reduction consists in a
2-hour step at 150°C, then a temperature rise up 1o 450°C at a rate of 1°C/min, then
again a 2-hour step at 450°C; throughout this reduction phase, the hydrogen flow rate

is 1000 normal m* hydrogen/m? catalyst and the total pressure is maintained constant

at 1 bar. Any ex-situ reduction method can advantageously be considered.
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In accordance with stage d) of the method according to the invention, in the
hydroisomerization zone, the feedstock is contacted, in the presence of hydrogen, with
said hydroisomerization catalyst, at operating temperatures and pressures
advantageously allowing non-converting hydroisomerization of the feedstock. This
means that hydroisomerization is carried out with a conversion of the 150°C+ fraction
to a 150°C- fraction below 20 % by weight, preferably below 10 % by weight and more
preferably below 5 % by weight.

Thus, hydroisomerization stage d) of the method according to the invention
operates at a temperature ranging between 150°C and 500°C, preferably between
150°C and 450°C and more preferably between 200°C and 450°C, at a pressure ranging
between 1 MPa and 10 MPa, preferably between 2 MPa and 10 MPa and more
preferably between 1 MPa and 9 MPa, at an hourly space velocity advantageously
ranging between 0.1 h™-and 10 h*, preferably between 0.2 h* and 7 h™ and more
preferably between 0.5 h™ and 5 h™, at a hydrogen flow rate such that the
hydrogen/hydrocarbon volume ratio advantageously ranges between 70 and 1000
Nm?/m? feedstock, preferably between 100 and 1000 Nm? hydrogen/m’ feedstock and
more preferably between 150 and 1000 Nm?® hydrogen/m® feedstock.

The possible hydroisomerization stage is preferably operated with a cocurrent

flow.

Stage e): Separation, from the effluent from stage d), of the hydrogen, the gases

and at least one diesel fuel base

In accordance with the method according to the invention, in stage d) of the
method according to the invention, the hydroisomerized effluent is subjected at least
partly, preferably totally, to one or more separations. The purpose of this stage is to
separate the gases from the liquid and notably to recover the hydrogen-rich gases that
can also contain lights such as the C,—C, cut and at least one diesel fuel cut and a
naphtha cut. Upgrading of the naphtha cut is not the object of the present invention,

but this cut can be advantageously sent to a steam cracking or catalytic reforming

plant.
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Gas treatment and recycle

The gas containing the hydrogen that has been separated in stage e) is, if

necessary, at least partly treated in order to reduce its proportion of lights (C, to Ca).

It is possib!e‘t‘o~add to thé recycle gas of stage e) a certain amount of sulfur
compound (such as DMDS, dimethyl disulfide) that produces hydrogen sulfide H,S
through thermal decomposition. This device allows to maintain, if necessary, the
hydrotreatment catalyst and/or the hydroisomerization catalystlin the sulfurized state.
Advantageously, the amount of sulfur compound introduced is such that the H,S
content of the recycle gas is at least 15 ppm vol, preferably at least 0.1 % vol,‘or even

at least 0.2 % vol.

The recycle hydrogen can be advantageously introduced with the inflowing
feedstock in stage a) énd/or in stage d) and/or in form of quench hydrogen between

the hydrotreatment and/or hydroisomerization-catalyst beds.

Products obtained

The product provided by this method exhibits excellent characteristics and it

therefore is a diesel fuel base of excellent quality:
¢ its sulfur content is below 10 ppm weight

e its total aromatics content is below 5 % by weight, and its polyaromatics

content below 2 % by weight
¢ the cetane number is excellent, above 55
e the density is below 840 kg/rﬁ"' and in most cases below 820 kg/m®
¢ the kinematic viscosity at 40°C ranges from 2 to 8 mm?%/s

e its cold strength properties are compatible with the current standards, with a

cold filter-plugging point below -15°C and a cloud point below -5°C.

The invention also relates to a plant that can be used for implementing the

method according to the invention.
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capture mass
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and a ZBM30 monaodimensional 10 MR zeolite. This catalyst is obtained according to the

10

15

20

is then fed into a decantation zone (4} so as to separate the water from the
hydrocarbon-containing compounds. The hydrocarbon fraction is recovered and sent
to a purification stage (5) al!owi'ng to remove the organic nitrogen compounds. The
effluents thus purified are sent to a hydroisomerization stage (7) using the zeolite type
selective hydroisomerization éata!yst, through line (5). According to Figure 1, the liquid
diesel fuel base fraction is fed, with a- hydrogen stream through line {6), into
hydroisomerization zone (7) containing the selective hydroisomerization catalyst
described above. The effluent thus hydroisomerized is then sent via pipe (8) to
separation zone (9) so as to separate the gases from at least one diesel fuel cut

recovered through line (10) that can be upgraded in the diesel fuel pool.

Example 1

Stage a): hydrotreatment

In a reactor whose temperature is controlled so as to provide isothermal operation
and equipped with a fixed bed laden with 190 ml hydrotreatment catalyst based on
nickel and molybdenum, having a nickel oxide content equal to 3 % by weight, a
molybdenum oxide content equal to 16 % by weight and a P,0; content equal to 6 %,

the catalyst having been previously sulfurized, 170 g/h prerefined rape oil of density

-920 kg/m?, having a sulfur content below 10 ppm weight, of cetane number 35, and

whose composition is given hereafter is introduced:

Fatty acid glycerides Fatty chain nature % by mass
Palmitic C16:0 4
Palmitoleic Ci16:1 <0.5
Stearic C18:0 2

17



operating method described hereafter. The ZBM-30 zeolite is synthesized according to the BASF
patent EP-A-46,504 with the Methylene tetramine organic structurant. The crude synthesis ZBM-30
zeolite is subjected to calcination at 550C in a dry air stream for 12 hours. The H-ZBM-30 zeolite (acid
form) thus obtained has a Si/Al ratio of 45. 5 The zeolite Is mixed with a S83 type alumlna gel provided

by the Concleq
The extrudate

é sol Company. The mix¢g
¥ obtained are calcined

d

aste IS tThén extruded
C for 2 hours in an

flie.
Py

roug
#Ltream. The proportion

weight of H-Z
dry impregnatip

i)

%{ﬁ aqueous solution ¢

is 20 % by weight. THe sup ort extrudates are thereafter subjected toa s

‘platinum salt Pt(NH3)
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t amblent temperature, th
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waste hydroge
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operating con
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ambient temperature Tise 120C: I0C/min one-nour Step at 120C temperature Tise fronT126¢-t

at 5C/min two-hour step at 450C

700 Nm® hydrogen/m® feedstock are fed into the reactor maintained at a

temperature of 300°C and at a pressure of 5 MPa.

All of the hydrotreated effluent from stage a) is subjected to a decantation stage

so as to remove the water produced during the hydrotreatment stage.

Stage c): purification of the effluent from stage b) over a capture mass

All of the hydrotreated and decanted effluent from stage b) is sent to a fixed-bed

reactor containing an Amberlyst 35Dry ion-exchange resin manufactured by the

10

15

feedstock flow rate: 15

mass of Amberlyst 35D

operating pressure: 50

temperature: 100°C.

Og/h
ry:100 g

bars

Amberlyst Company under the following operating conditions:

Stage d): Hydroisomerization of the hydrotreated effluent from stage c¢) over a

" catalyst according to the invention

1) Preparation of the hydroisomerization catalyst C1

The hydroisomerization catalyst is a catalyst containing a noble metal and a ZBM-

. 30 monodimensional 10 MR zeolite. This catalyst is obtained according to the

18



15pressure: 1 bar.  The hydroisomerized effluent is then characterized. The yields and the fuel
properties are given in Table 1 hereafter. Table 1 Product characteristics (T = 350C, P = 50 bar,
H2/HC = 1000NL/L) 150C cut8.% by weight 150 C. cut (Diesel)92 % by weight Cetane number
(ASTMD613)62 Cold filter-plugging point (t)-31 20 The method according to the invention thus allows

e L S i B A T S
process compristhg BASF patent EP-A-46,504 with the triethylene tetramine organic structurant. The
crude synthesis ZBM-30 zeolite is subjected to calcination at 550°C in a dry air stream
for 12 hours. The H-ZBM-30 zeolite (acid form) thus obtained has a Si/Al ratio of 45.
5 The zeolite is mixed with a SB3 type alumina gel provided by the Condéa-Sasol
Company. The mixed paste is then extruded through a 1.4 mm-diameter die. The
extrudates thus obtained are calcined at 500°C for 2 hours in an air stream. The
proportion by weight of H-ZBM-30 is 20 % by weight. The support extrudates are
thereafter subjected to a stage of dry imp-regnation by an aqueous solution of
10 platinum salt Pt(NHs)4Cl, and Pd(NH;)4Cl,, left to mature in a water maturator for 24
hours at ambient temperature, then calcined for two hours in a dry air stream in a
traversed bed at 500°C (temperature rise step 5°C/min). The proportions by weight of
platinum and palladiuﬁ in the finished catalyst after calcination are 0.80 % and 0.29 %

respectively.

19



hydrotreatment stage a) operating under the same operating conditions and with the same catalyst as
in stage a) of Example 1. The same water separation b) and nitrogen compound removal c) stages as
in Example 1 and under the same conditions are carried out so as to recover a liquid
hydrocarbon-containing base that is subsequently 10 subjected to a hydroisomerization stage d)

operating under theﬁwwmmmyﬂ@ﬁ@n@;iwrgwgﬁéye?ﬁ@ﬁmg}g rapityvith a different
Yy

hyclroisomerization catalyst. The hydroisomerization catalyst is a catalyst containing a noble metal
and a ZSM22 monctigefikioneis Ky MEisealiRed fHsaGaiabistyarabEn Rad A ding:in the pReLating
method described hereafter. The ZSM-22 zeolite is synthesized according to 15 the method described
by Ernst. Et at (ﬁﬁﬁ&&'@%‘iﬁﬁ}é‘?&, reagler yadenthe follopingoppraingrendiipnss40, DuPont) are
diluted in 124 nil water; another solution containing 3.54 %rams Al2(504)3, 18 H20, 7.75 grams KOH
and 16.7 grams dia‘mirﬁ'gﬂé&éﬁé% oy (eltepeh fredgtrs ke lnme of crishy sidbostl ed S e gel
obtained is then placed in stainless steel autoclaves at 50C. After two-day synthesis, the autoclaves
are opened 20 and th °£§hﬁﬂ%‘§\98€|&f§8ﬁ‘féﬁ§5\%§%d with water and filtered. The Si/Al atomic ratio of
the crystallized stru_ctLge d’s 30. 'Fhe solii is thereafter thermally treated in a nitrogen stream (10 ml
N2/minute/gram of sol i FSPEMERGAStack Gt HRAP g ek iibey/ re&50C in an oxygen stream (10 ml
02/minute/gram of %ﬁg Lpl‘n or%er to e ch%g‘?e the alkaline cations with the ammonium ions, the solid
is then brought to reflux 10F 2 ABtFs™ S8R SR b A seml e Werifraiemtame '

solution/gram of S3i{H; fesctioanbenwhlordenganseht aben AyeidbohheisaiBRIsisdialciashnd with
distilled water to remove the alkaline chloride (silver nitrate test negative), then it is dried Tor one night
in a drier at GO@t?Wétz‘&ﬂﬁEg%eﬁ?eﬁ%%Ht%PﬁﬂéSﬁHﬂﬁeé e follgning apenetigsiconsiitined:by the
Conclea-Sasol Company. The mixed paste is subsequently extruded 30 through a 1.4mm-diameter
die. The érudates tHiEpgaiRrsrie16RRposmablicesdterhry LA dpan ke satadyst The proportion by
weight of H-ZSM-22 is 14% by weight. The support extrudates are thereafter subjected to a stage of
dry impregnation by aH™ Sfatinee sse &-@)&@@‘a’hd Pd(NH3)4C12, left to mature in a water
maturator for 24 hours at ambient temperature, then calcined for two hours in a dry air stream in 5 a
traversed bed at 500ENEENMELERIL"Gep 5C/min). The proportions by weight of platinum and
palladium in the finished catalyst after calcination are 0.58 % and 0.21 % respectively: The catalyst
reduction stage is the'@IRE L in He iAo dBRF at St/mbisornerization catalyst Cl, as well as
the operating conditions of the 10hydroisomerization test. The temperature is adjusted so as to have
product qualities comPR=MEnEteRE SV Gined with catalyst Cl.  The hydroisomerized effluent is

subsequently characterized. The yields and the fuel properties are given in Table 2.
15 - pressure: 1 bar.

The hydroisomerized effluent is then characterized. The vields and the fuel

properties are given in Table 1 hereafter,

Table 1

Product characteristics

(T=350°C, P =50 bar, Ho/HC = 1000NL/L)

150°C cut 8 % by weight
150 °C’ cut (Diesel) 92 % by weight
Cetane number (ASTM0613) 62
Cold filter-plugging point (°C) -31
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Table 2 Product characteristics 150C cut (% by weight) 12 150 C+ cut (Diesel, % by weight) 88
Product quality of the 150 C. cut Cetane number (ASTMD613) 63 Cold filter-plugging point (C) -28

Sulfur content (ppm by weight) <10

The method according to the invention thus allows to obtain diesel fuel bases with

a good yield and of excellent quality corresponding to the current specifications.

Comparative example

5 A feedstock identical to the feed of Example 1 is used in a process comprising a
hydrotreatment stage a) operating under the same operating conditions and with the
same catalyst as in stage a) of Example 1. The same water separation b) and nitrogen
compound removal ¢) stages as in Example 1 and under the same conditions are
carried out so as to recover a liquid hydrocarbon-containing base that is subsequently

10  subjected to a hydroisomerization stage d) operating under the same operating

conditions as stage c) of Example 1, but with a different hydroisomerization catalyst.

The hydroisomerization catalyst is a catalyst containing a noble metal and a ZSM-

22 monodiménsional 10 MR zeolite. This catalyst is obtained according to the
operating method described hereafter. The ZSM-22 zeolite is synthesized according to~ -

15  the method described by Ernst. Et al. {Applied Catalysis, 1989, 48, 137): 72 grams silica

sol (Ludox AS40, DuPont) are diluted in 124 ml water; another solution containing 3.54

grams Aly(SO4)s, 18 H,0, 7.75 grams KOH and 16.7 grams diaminohexane in 177 ml

water is added to the first solution and stirred. The gel obtained is then placed in

stainless steel autoclaves at 50°C. After two-day synthesis, the autoclaves are opened

20 andthe Synthesized zeolite is washed with water and filtered. The Si/Al atomic ratio of

the crystallized structure is 30. The solid is thereafter thermally treated in a nitrogen

stream (10 ml N,/minute/gram of solid) for 5 hours at 400°C, then for 16 hours at

550°C in an oxygen stream (10 ml OJminute/gram of solid). In order to exchange the

alkaline cations with the ammonium ions, the solid is then brought to reflux for 4 hours

25 “in an aqueous solution of ammonium chloride (100 ml solution/gram of solid;

ammonium chloride concentration 0.5 M). The sample is finally washed with distilled

water to remove the alkaline chloride (silver nitrate test negative), then it is dried for

one night in a drier at 60°C. The zeolite is thereafter mixed with a SB3 type alumina gel

provided by the Condéa-Sasol Company. The mixed paste is subsequently extruded

30 through a 1.4mm-diameter die. The extrudates thus obtained are calcined at 500°C for
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In relation to hydroisomerization catalyst Cl, it can be seen that using the ZSM-22 based
hydroisomerization catalyst leads to a more significant light products loss for comparable product
gualities. CLAIMS 1) A method of treating a feedstock from a renewable source, comprising the
following stages: a) hydrotreatment in the presence of a fixed-bed catalyst, said catalyst comprising a
5 hydro-dehydragesiririg danitiet<uml FneREEBRASLTRERH: & A- 7SR YL AdIRGREtYReN 200C
and 450C, at a pressure ranging between 1 MPa and 10 MPa, at an hourly space velocity ranging
between 0.1 h4REAH W%ﬂ%ﬂtﬁf RS etentterosubiertadhtton tagengfidnycimprisenptiom byeateedstock

such that the h%ﬂ@@zﬁiyfﬁﬂdﬁ&cbfrﬁﬂﬂF@HG@%P@W%;}R&%Q{ o mhmR qug%%\é BRdGSHsIock,

10b) separation, from the effluent from stage a), of at least part of the water an ast one

hyd rocarbon-col&#f AGWa st apienhirmperatieithegenlcorthionias fromsdaia dry air stream in
hydrocarbog)-coptaineddersedRdeY Shiydraisomerizaty fat least part of said .
hydrocarbon-containing base from stagg% C) %e presg&gj;me )cﬁng%ﬁg-gé?fﬁsté?gfs%ﬁvé’% 2 ion
selective cataly8f, Biaiinemaspst paliaghismin dhle fitished graalysy lfteretalcaradion aiéc0S80%eaMtB group

metal and at Ieﬁp%eréggéaﬂ}ggnsional 10 MR zeolite molecular sieve selected from among the
zeolite molecular sieves ZSM-48"and ZBM-30, alone or in admixture, said stage d) being carried out at

a temperature rangigd behurep Siﬁ'aﬂg 0C, at a pressure ranging 20 between 1 MPa and 10
MPa, at an hourly space veI‘;@iterrga?ngmg b%tg\?\ééerfso. Kubi 16%&%% %ﬁe‘ﬁ’rré'fénéﬁ’f)f fotal
amount of hydrbydreissisedizeliorthedtalyittoCh, sush thelt the hydrogpevicag steskdiabins apgegbetween

70 and 1000 Nm3/m.3 feedstock, e),separation, from the effluent from stage d), of the hydrogen,
the gasesﬁénd E]Y erg!sfto 6’%8?8851}8?}“&nggw_perature is alajusted so as to have product qualities

comparable to those obtained with catalyst C1.

The hydroisomerized effluent is subsequently characterized. The yields and the

fuel properties-are given in Table 2.

Table 2
Product characteristics
150°C" cut (% by weight) 1
150 °¢+ cut (Diesel, % by weight) 88
Product quality of the 150 °C* cut
Cetane number (ASTMD613) 63
Cold filter-plugging point (°C) -28
Sulfur content {ppm by weight) <10

15

In relation to hydroisomerization catalyst C1, it can be seen that using the ZSM-22
based hydroisomerization catalyst leads to a more significant light products loss for

comparable product q'ualities.
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23  2) A method as claimed in claim 1, wherein stage a) operates in the presence of a total amount
of hydrogen mixed with the feedstock such that the hydrogen/feedstock ratio ranges between 150 and
650 Nm3 hydrogen/m3 feedstock. 3) A method as claimed in claim 2, wherein stage a) operates in
the presence of a 5total amount of hydrogen mixed with the feedstock such that the
hydrogen/feedstock ratio ranges between 150 and 600 Ntri3 hydrogen/m3 feedstock.  4) A method
as claimed in any one of claims 1 to 3, wherein stage Eu%arried out over an ion-exchange resin.

5) A method as claimed in any one of claims 1 to 4, wherein said monodimensional 1010 MR zeolite
molecular sieve is ZBM-30 synthesized with the triethylene tetramine organic structurant.  6) A

method as claimed in any gne ofGlRimE 108, MoesaiSAiskhy dinisaple saationsasalyss eemprises
either at least one noble metal of group VIl or at least one metal of group VIB, in combination with at

least one non-noble méeAPYPAHE#Bup VIIl.  7) A method as claimed in any one of claims 1 to 6,
wherein said hydfoisomgariﬁqﬁr‘%?” catalyst comnrisesoplatiumeand RatadivbalysBomsnaraad as
Ims

. . t ] .
claimed in any one of d fo L??Whereln the feedstocks consist of all of the veg‘etable,ons and

animal fats, essentfally tveitariwvsigeasizee fiaelon A R APARISBP YR8 s RYUFSE BN fatty
chains having a numbes.afGarbsacaiams san gingphsiuweesmgngndt2eean dgaighdild ba. 3¢ walm,

palm-nut. copra, castor,and cotton. il peanil inseedl GTarhe 8d ilraphe alsalldbelresuiting
from sunflower or rapeseed’ﬂ%rougﬁ‘n geneﬂ% odification or hybridization, as well as algae,ons, waste
kitchen oils or animal o#gount of hydrogen mixed with the feedstock such that the hydrogen/feedstocK ratio

ranges between 150 and 750 Nm® hydrogen/m’ feedstock,

10  b) separation, from the effluent from stage a), of at least part of the water and at least

one hydrocarbon-containing base,

c) removal of the nitrogen compounds from said hydrocarbon-containing base from
stage b),
d) hydroisomerization of at least part of said hydrocarbon-containing base from stage
15 ) in the presence of a fixed-bed hydroisomerization selective catalyst, said catalyst
comprising at least one group Vili metal and/or at least one VIB group metal and at
least one monodimensional 10 MR zeolite molecular sieve selected from among the
zeolite molecular sieves ZSM-48 and ZBM-30, alone or in admixture, said stage d) being
carried out at a temperature ranging between 150°C and 500°C, at a pressure ranging
20 between 1 MPa and 10 MPa, at an hourly space velocity ranging between 0.1 h* and
10 h'* and in the presence of a total amount of hydrogen mixed with the feedstock

such that the hydrogen/feedstock ratio ranges between 70 and 1000 Nm®/m?

feedstock,

e) separation, from the effluent from stage d), of the hydrogen, the gases and at least

25  onediesel fuel base.
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2) A method as claimed in claim 1, wherein stage a) operates in the presence of a
total amount of hydrogen mixed with the feedstock such that the hydrogen/feedstock

ratio ranges between 150 and 650 Nm? hydrogen/m?’ feedstock.

3) A method as claimed in claim 2, wherein stage a) operates in the presence of a
total amount of hydrogen mixed with the feedstock such that the hydrogen/feedstock

ratio ranges between 150 and 600 Nm? hydrogen/m® feedstock.

4) A method as claimed in any one of claims 1 to 3, wherein stage ¢) is carried out

over an ion-exchange resin.

5) A method as claimed in any one of claims 1 to 4, wherein said monodimensional

10 MR zeolite molecular sieve is ZBM-30 synthesized with the triethylene tetramine

organic structurant.

6) A method as claimed in any one of claims 1 to 5 wherein said
hydroisomerization catalyst comprises either at least one noble metal of group Vill or

at least one metal of group VIB, in combination with at least one non-noble metal of

group VI

7) A method as claimed in any one of claims 1 to 6, wherein said

hydroisomerization catalyst comprises platinum and palladium.

8) A method as claimed in any one of claims 1 to 7, wherein the feedstocks consist
of all of the vegetable oils and animal fats, essentially containing triglycerides and fatty
acids or esters, with hydrocarbon fatty chains having a number of carbon atoms
ranging between 6 and 25, and said oils can be palm, palm-nut, copra, castor and
cotton oil, peanut, linseed, crambe and jatropha oil, all the oils resulting from
sunflower or rapeseed through genetic modification or hybridization, as well as algae

oils, waste kitchen oils or animal oils.
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