METHODS OF CONVERTI NG FEEDSTOCKS FROM RENEWABLE SOQURCES TO GOOD- QUALI TY

DI ESEL FUEL BASES USI NG AZECLI TE CATALYST W THOUT | NTERMEDI ATE GAS- LI QUI D
SEPARATI ON FI ELD OF THE I NVENTION I n an international context characterized
by the fast growmh of fuel needs, in particular diesel fuel bases in the
Eur opean comunity, the search for new renewabl e energy sources that can
be integrated in the conventi onal refini ng, Q chenme
nas becore o g ek ene AR B Bt e
products of vegeta I'bI e origin, resultsepgratidom t he conversi on of -

| i gnocel | ul osi c bi omass or from the production of vegetable oils or animal
fats, has therefore known renewed interest in the |ast few years because of
the increase in the cost of fossi IFEureFeEIRMESTIONSI i | arly, conventi onal

bi ofuels (mainly 10 ethanol or vegetable oil nethyl esters) have acquired a
real status as a cormpheienetionshconisatchasicig £y e f"‘\"ﬂ%‘?"gh Prfugasdt ime pool s.
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are the cause of O2 %f c:afnl?‘| lrrl]:e r ted mot‘:le cor&%*tlonangﬂﬁhgn\é%el Jdtc%gr; s on the

envi ronment. A bete[’eéﬁys‘ﬂ'ge“ bi‘oresources suc or exanpl e,
their integr atls)nsqhemetriaebeg)aseinamehaﬂﬁvaﬁ woul d ther efore be an undoubt ed
advant age. 15 The great demand for dies ; ETPI tIh t he high
concern for the envi9egHPeRthe SIREHUFE L ef" t"e"ree eorfg'"uréesun f eedst ocks
comng fromr enevvab:hem cﬁmmroﬁe&ﬁgno&xmpb-wsmfreutbhprﬁoeedmfmktsb‘w'e veget abl e

oils, animal fats, raw.gr Eﬁ%#ﬁpetkﬁ réngwé:t'l |r95r§{ ih B @k yEJr@QEaUI’e‘B? as well as
m xtures of such TD (TS oc ese ee dstocks contain chem cal structures

of triglyceride othednstepse inothe fost af yosacpapriply Sl raveRieNPLRAYBIRTPY chai n
structure and henghthok vekdifieloBihdiRA esRR] HAQ: CpIArdal3tas wiatcbmildmentiy dr ocar bons

Al i resent in diesel oach i sts,.Jn.gconvertin
t he vgget abl e oi | PEplsum f"@"edést'55?@'"B§°°Bt8reeg%ggéte‘)rcfsfe?g%t& rgon&ell'lﬁlgg vering

triglycerides t hat:egaslﬁeetmxararhlmyfamkeehq;pussufcﬂ@ freissiohss e &or Hielenegiéh  convert ed,

in the presence ofg ﬁ&bi%kmé%pq bOtter BseGRthAL ¥isesourtdd slePis! Bl Ng esters.

The 25 foll ow ng gl hi s approach _can be ntioned: a) the
i ncrease i n NOx theurmtegratlon in the gasoline pool, would therefore be an undoubte advantage.

15 The great demand for diesel fuels, combined 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 fype 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




eni ssions, due to the presence of oxygen in the esters; b) the rather high
boi li ng-point tenperature, of the order of 360*C, which may pose probl ens
for neeting the end point specifications. BACKGROUND OF THE | NVENTION 1
Pat ent application No.EP-1, 681, 337 A describes the conversion of feedstocks
from renewabl e sources by decarboxYl ation in order to produce mddle

distillates. PlgntapyratisdRodp-1, b8§337PA'd@&r%@?ﬁieséoﬁvéﬂﬁlo'n'df‘fééd@.ﬂack:i’lﬁom
necessary hydrogen consunpti on. met hod conprises an opti onal

pr et r eat nenenswaige sburdeemdd@garlmylaslorremczrden o psocduge rBiddds digtidatesit Hiey st

containing a nol ecul ar sieve selected fromanong SAPQO 11, SAPO- 41, _ ZSM 22,
ferrierite asaptage obthiseptionfopgistsin fimitRgthe ”5%515%%1‘.’ BYIRoBBR LSRR SR ThEdi um

oo "um aflefilot ! Bluprisal fh ORI o AREANLALAL BIGEIPEY 81 HbRelRRTadet ween

200C and a pressur rangi ng between 15 MPa,

catal ystss ugafk Deithigst doRtading @ nedlballyrsicve sthetedifesekmonglisAbasid, ymwm
obtained with this nmethod are however 10 not neaxim zed; Pat ent

US- 4, 992, 605sMtagclerrirsie or gsVhatiand agrasutlingetdl sdested from poens pakadium,

produced frgm.the direct canver n_of .ve ble o I bean,
Bunt | ower ) PIEVRYT gt Bk IR ri e d aderie IEa P drra e SR iRe 20p Y
hydrotreat ngpt [sdrc, amcé&%rp%gsmmngmgtb@aﬁ@enoz aeles MAaNtH @y $Rs eEmeiig a
catal yst based on cobalt and 15 nol ybdenum at a tenperature ranging

bet ween 350feaiiid cAtDGtamte allesal fuebbaseryelds abtgined vijdt thiemetiinslare hogrenda and
15.2 MPa. These conditions allow to obtain products with a high cetane
number . 10Thengmeaxinaigethe addi tives thus obtained are mixed with the diesel
fuel in proportions ranging from5 to 30% by volune. However, this method
has the maj or Pdtambias:k, 962,605 vddsuibeg & rhéthhd del@genngoimehtﬁ'mlowpcdidﬁseso 20
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conprising Iﬁrdhﬂr@flﬂhé%ﬂtﬁ'@fﬂ products in the presence of a catalyst based on cobalt and

15  molybdenum, at a temperature ranging between 350°C and 450°C and at a pressure

ranging between about 4.8 MPa and 15.2 MPa. These conditions allow to obtain

products with a high cetane number. The pro-cetane additives thus obtained are

mixed with the diesel fuel in proportions ranging from 5 to 30% by volume. 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 decomposed 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 hydroisomerization 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 VIll 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




stage, followed by a hydroi sonerization stage in order to inprove the cold
properties 25 of the linear paraffins obtained, an internediate stripping
stage being preferably carried out. The catal ysts used in the

hydr oi soneri zati on stage are bifunctional catalysts consisting of a
metallic active phase conprising a group VIl netal selected from anong

pal | adi um pbalidtmeRBhavESEh andi1sRars athviived uiPkaRidltate 6f g IéatRaoaci di c
support selected fromanong SAPO 11, SAPO 41, ZSM 22, ferrierite or ZSM 23,

sai d 30 netmioldleafigillatd yield doss dort diegebfust prroduetiomgi ng bet ween 200C and 500C,
and at a 2 Pressure ranging between 2 and 15 MPa. However, using this type
of solid | ead®redrantdieldf thedingéritidnat €o provide d meshddoalloglires élonf fesldstocks
production. One advantage of the invention is to provide a nethod allow ng,
from f eedstaokes froonmengwablgrsoreassviemhsais dughcdissel feel bgsarvigidsiwlepllawing f uel
base yi el ds il |1 owi n 5 reduced hydrogen consunption. OBJECT OF THE

| NVENTI OGN fﬁéﬂﬁﬂ@gmger‘ﬁsgﬁw%f?”m ates to a continuous nethod of
converting feedstocks conmng fromrenewabl e sources to diesel fuel bases.
The initial feedstocks cone froRPIEERGRABIEANYENTENs such as oils and fats of
10 vegetable or animal origin, or mxtures of such feedstocks, containing
triglyceri des Tharmésnt firatentioaceldtesaiodd oentisiogs snetivod of lsprveydpgfegysiocksi | s,

whi ch can be raw or refined, total] artly, can conme fromthe

fol | owi ng VeGEraBPEIenewaRle sQyIR#S '&/déé/s,e%@&??é%, pal m pal mnut, olive,
coconut, jatropha, but this list is not limtative. Algae or fish oils are
al so pert i nentThe Eriiab fessdstrickp somiebfrem sanewable sgurceshsuchnasralls £ad fatsueh as

lard or the 15 fats consistjng of, food indystry residues.or_ from.i.
cat or | 1 esEEpleog AR oetrs Rt R of GGt Halisof SPiaIhe HAREEE
and/or fatt ' - Bk Wi g a8 Bl GAMERE4h Be RMTBRFefMbdcar bon
at ons rangiE}r@g?{gﬂe@&ztggmggzﬂﬁ@?fﬁw#ﬁgsﬂygro%ar bonss'produced upon conver si on
of the ini tiotdllyfresstigaka cdarofremngetiollowihg vegatebits:onpgrsantoaeactgreaned by:
20 a) a numnber of carbon atons equal to that of the initial fatt;}g acj d
chai ns, if pake, paim-nut, olive, coconut, jatropha, but this list is not limitative. Algae or Tish 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 present invention consequently aims

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




mechani smis a nmechani sm of hydrogenation of the carboxyl group to an al kyl
group, b) a hydrocarbon chain conprising one carbon atom | ess than the
initial fatty acid chains, if the mechanisminvolved is

decar boxyl ati on/ decar bonyl ati on, c¢) an adj usted hydrocarbon branchi ng
degree so as to obtain cold strength 25 properties and a cetane nunber

conpat i bl e gustdbddn® af $eleeiién 6t thedarallstsid dfities perbtitgd conditions Shusetehdsdapown,
fromthe state of the art that conversion options a) and b) generally

co- exi st. Tirentrehésdlediddyr inbadoimot hudrosensasion, While Atving te dmilebuéitt P3reai ns
to maxi m ze the, diesel fuel yield and to promte th dr oggenat i.o
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hydr ogenat fag)ﬁg V\h?'{]e tryi Rg to Icf]m'st to the bare essentials ththydr ogen
consunptsi onpvdntiopailsol atmk a6 subsearttially isoowkide trespdraffinsof the diegsb bl autorhitef
unwant ed reactions. Besides, the nmethod described in the present 5

i nvent i on dinitingthalr erackingotewnwansed ehteniraitions suqhesplor grempe, Hie 1aRathgi esel
fuel cut while Ilimting their cracking to unwanted |ighter fractions such
as, for exacr%‘l e, the naphtha cut. The diesel fuel bases produced are of
excellent quality; they have g | ow su%fur nitrog_en and aromatics content,

X h
10 an excel | JHF%E?é?lafH%' haseRRIPdueRd 48 Of celeb gpallYi al 1y paraffinic

structure of the hydrocarbons forned, good cold strength properties due
to the degr ee softhewhavera lpwtsutfur, oftrages angaramdticasodenthe cut, a |ow density
(generally less than 800 kg/nB), which is an advantage insofar as 15 the

speci figat i on«f o dxslicht @she huflbepdgeé td traf substaBdilykarafinesiuature oftheor e
easily obtained. One objective of the invention is to provide a nethod of

treating a Hydemtsthmok fémmed, a renewabl e source conprising a hydrotreat nent
stage, followed by a water separation stage and a stage of renoval of the

ni trogen conpQuRdsdf éddMstffgth properties due to the degree of isomerization of the

paraffins of the cut,

e a low density (generally less than 800 kg/m®), which is an advantage insofar as
15 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 hydroisomerization 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.




20 hydrocarbon base obtained, prior to hydroisonerization of said

hydr ocarbon base, i.e. a hydrotreatnent/hydroi sonerization seguence

wi thout an internediate gas-liquid separation stage. Another objective of
the invention is to allow, by carrying out, between a hydrotreatnent and
hydr oi someri zati on stage, successively, a water renpoval stage 25 and a

ni trogen conPNEHdifomY dbjextid@f thk iMRutiod s tdesrirfRdt ahe hgdisohrization
separation stage, treatnent of the hydrotreated effluent that has not been
freed of subdeuin thenprasencegfcotfuarompousdsstheh have HRE bean spmawkil aftemtie

objective of the invention is to carry out the droi sqQnerization stage in
t he presencf@/dé‘?t"eﬁﬁ!“ﬁmStE%)‘?r‘B&EﬁBEESFﬂ%ﬁ fﬁaR?ét'W&rt%éé‘?f'swﬁﬁ@%hs fter the
hydrotreat ment stage in the presence of a particular thiaresistant

catal yst. One Qupeasventgae of thenisventinanihipis toige ajcembination of adyHRtEtTeH of a

hydr ot r eat nent t ti ' rat it
oV ovi ne r cxitheeal RPEAEG8 HndBh Ras PRt BRAEORS aPAFR elRAbegths
using a parddnctthfioI %Y BF § AYBFdioRtdrRBtior &bad NShg a \Wakthr HyBtoRoRReizaion

gas-liquid separation, allowng both to treat a hydrotreated effl uent
conpri si ng sty -vaithduai initergnexibate apasdlapids saparation,oltlawimga bhilgho Heaka f uel
base yield, as well|l as reduced H2 consunption. 10 SUMNVARY G:&J%HE | NVENTI ON
The i nvent i Biireteeated sfflugnhcomprisieg 8ifurceataining contBiepisAndrip sRtan Pé‘r‘FE\Nam e

sour ce, COf@é%??EUQ??Q%S%‘J'&'SE‘E%"% rg‘{i&g?% C&QSU%%Rtreat ment in the presence

of a fixed U, catalyst éonprising a hydro-dehydrogeni zi ng
function and an anorphous support. at a te r 15 rangi ng between
200C an¥ 450C, at a pressure rWMﬁY&ﬁwﬁ%ﬁb&fand 10 MPa, at an hourly
space velocity ranging between 0.1 h"1 and 10 h-1 and in the presence of a
total anount Jhehipderdpenraliteedovd methed of deapting ok feadsipck Haem & genewable
hydr ogen/ f eedst ock rati ?1 rf nges between 150 and 750 NnB hydrogen/ n8
feedst ock, IHrSepAPRHTHHNCPWIPASEFT | uent from stage a), of at |east part
of the water and at ) .
a) hydrotreatment in the presence 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 VIl metal and/or at least one VIB group metal
and at least one monodimensional 10 MR zeolite molecular sieve, said stage ¢} 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

110 h? and in the presence of a total amount of hydrogen mixed with the feedstock




20 | east one hydrocarbon-contai ning base, c) renoval of the nitrogen
conpounds from sai d hydrocar bon-contai ni ng base from stage b), d)

hydr oi someri zati on of at |east part of said hydrocarbon-contai ning base
from stage c) in the presence of a fixed-bed hydroi sonerization selective
catal yst, said 25 catalyst conprising at |east one group VIII netal and/or

at | east ongichl Ba8r@ePhidbadn/fdtdisiick | RB6! rad@es MHROVERHTENS antal0000NMR/mEoOl i te
nol ecul ar sieve, said stage c) being carried out at a tenperature rangi ng

bet ween 150f€edstdcl500C, at a pressure ranging between 1 MPa and 10 MPa, at
an hourly space velocity ranging between 0.1 h-1 and 10 h"1 and in the
presence of a d)cdephratiohuitbmche effilieng o nmitageld)yiof the halrbgedshogdses Bndach
that the hydrogen/feedstock ratio ranges between 70 and 1000 Nn8/ nB

f eedst ock, lepstospaieseifgnl baseom the effl uent from stage d), of the hydrogen,
the gases and at |east one diesel fuel base. 5 DETAI LED DESCRI'PTI ON The
present d nvention is particul arl YEd&HER BEECRIPTONhe preparati on of diesel
fuel bases corresponding to the new environnental standards, from

f eedst ocks confhatprefdn@ ThietioWab partiQlfg eRdicitidse flresiehoaciion ofdidsek fuef al |
of the vegetable oils and animal fats, essentially 10 contai ning

trigl yceri desseandrrésongingciodtheonew singirenmentehstapdardealr @onfepditosks RN
having a nunber of carbon atons rangi ng between 6 and 25. These oils can
be palm pal"?¥ FAIVaRLDPIU®cast or and cotton oil, peanut, |inseed, cranbe
and jatropha oil, all the oils resulting for exanple from sunfl ower or

rapeseed t hr oudlesgEandsiosksreensist ol orf the vepstbleils andomimak fafk gssedially gae

oils. Waste kit.chen.qil,. vari animal oils sych as fi i al | ow,
Card calb sl soEnsugveerid pat Bn R e ot RGBTl e B as0
and 970 kgl ;RyaBer bi'@rbon kidMdTRinfe\edROST 61aRE 28! THOE dilgREE b PakkgialR0 and
400 mmR2/s, nore generally
nut, copra, castor and cotton oil, peanut, linseed, crambe and jatropha oil, all the oils
resulting for example from sunflower or rapeseed through genetic modification or

hybridization, as well as algae oils. Waste kitchen oil, various animal oils such as fish

15 oil, tallow, lard can also be used.

The densities at 15°C of these oils range between 850 and 970 kg/m’ and their
kinematic viscosities at 40°C range between 20 and 400 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, alkaline 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




bet ween 30 and 50 mmR/s. These feedstocks are free of or have | ow sul fur,
nitrogen and aromatics contents: 20 sulfur and nitrogen contents typically
bel ow 500 ppm and aromati cs contents bel ow 5% by wei ght. Advantageously,
the feedstock can be subjected, prior to stage a) of the nmethod according
to the invention, to a pretreatnent or prerefining stage so as to renove,
by nmeans oOfreRyditgdradtibn id s@ahtagBbushCoOdraidd haattsmpueuresan@bfbsweah Katd ne
conpounds for 25 exanpl e on ion-exchange resins, alkaline-earth netals and
phosphor us. angA4Q05G|as a hydeegenemessuteiangiog bekveaapl &1 ped L8 MRraandatigiestblpleni cal
treatments known to the ersqn skil.l.ed i e t . The .optional

or ot r oat nert {EFBarutl (reBRarapeSt o0 rend Sk e pLTSe R aR e, gl
feedst ock siastaEfodUPi GniRReNAAbYp MeMChhany ofs thstafiouhle herdbly,Mid 6
prehydrogenati on i s advantageously operated at a tenperature ranging

bet ween 50GQrehyrtogddGGon abtadyshisdr @ipyst bagsiaer paliadiug, piptinetvaehnickel, rigkel 10
MPa and preferably at a tenperature rangi ng between 150C and 200C.  The

pr ehydr oger?itd Bw'%g?aws?r adon soRluary mffqngah SgPB%ecwanaﬂ'ama VI B
net al s anq,arﬁr/gjsqa{cglgh ofthe 5 prehydrogenation catalyst is a catal yst based
on pal | adi um " platinum and ni ckel, nickel and nol ybdenum or based on

bal t d l.Lybd ted by, . | ] d/ il t, Th
cobalt and mLYodeum. SHPROLLS, by AT SLUTL IR S0 L bR, T
met hod aCC%EwdE%y{oot{'%hﬁveét"ﬁéF%é glﬂﬂﬁ—rc%n&\‘isﬂiﬁé’h'e‘i QB@H&HI& pRdsad proeramial lic

phases, preftera ases. Stage a): Hydrotreatnent of the
f eedst omk frnemilia phasedwabl e source In stage a) of the nmethod according to
the invention, the feedstock, possibly pretreated, is contacted with a

het er ogeneous S@rgaalz-%%r@ﬁreﬁrﬁe%ﬂgﬁh%tfé'écﬁtdcﬁ'?mm‘grer@ﬁa‘ﬂ%u?&oc and 450C,
preferably befween an . nore preferaply pet ween 220C and 320C
and nost pref T %Palg% gegy\@heen n?e%lgo% %Pc%rg’lgig Qb t-ll';gemvention, the feedstock, possibly -

~ pretreated, is contacted with a heterogeneous catalyst at a temperature ranging

between 200°C and 450°C, preferably between 220°C and 350°C, more preferably
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 veiocity 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.




pressure ranges between 1 MPa and 10 MPa, preferably between 1 MPa and 6
MPa, and nore preferably between 1 MPa and 4 MPa. The hourly space
velocity ranges between 0.1 h_1 and 10 h"1. The feedstock is contacted
with the catalyst in the presence of hydrogen. The total anount of
hydrogen m xed with the feedstock is such that the 20 hydrogen/feedstock

ratio ranges hetsegn a}S6f anel ni&Boblinfccbiditig g6 nthaB idvestiksd, oatk |easpromkefisdl y
between 150 and 700 NnB hydrogen/nB feedstock, nore preferably between 150
and 650 Nnshysyetrexeentatays hasc komptising st hpdrerdahygrogenangdBnctionoand iy 600

N8 hydr ogen/ n8 f.eedst ock ich thus corgesponds_to nt dr ogen
ndded’t ot hUPPRRAETEaR oF abEhcke stpBod Rpr SRREE pf S B EBR S idlbgntecsr %5
hydrogen i nyg gf alubidil, tsflich,NAichameR g€ kmagheSia 2O dncOMixiyds @8 an 1cast il by used
corresponds at least to the stoichionetric anount required for conplete
hydr ogerfat i theseomirtdnals isqedferaldk useal. Phis afifdont cantalicheontdfio other deppodsisandt he

nature of the feedstock. 7 In stage a) of the thod according tq the
i nvention, & 9x@mele, s seé@fteciﬁwre)tt?%aﬁrmm 4Pyt bejen Rt SPAg: a

hydr o- dehydy: [ zing f ' 1 SURPQL L. | . a t e
support i sdt;'t%rg%&(aérrﬁ e EE&@E?@%%ﬁggnﬂ?%eRg?‘éﬁfgénaégéggbnfgﬁ g?ﬁn&haa,ﬁegﬁsl i ca,
si |'i ca- al unprafsablFBERNESOEY alGndsSs pRderabiiusé®s of at |east two of 5 these
mnerals is preferably used. This support can also contain other conpounds

and, for exarﬁBlaeh%&’gi%?@ginégﬁHﬁ&ﬁcﬁﬂo? rtﬂé”c{?gagy@rl%‘éa megGe) Off B Rikted de,

zirconia, titaniu osphoric an I de. A support consisting of

‘al um naio Nodceordiigetoahaiventibn isladvantageonsigipudlideal bysatpeat enafxloyp Wikbshd/Gai d
hydr ogeni zi ng function of the catalyst used in stage a) of the nmethod 10
accordi ng t&ovm¥IEme@hti on i s advant ageously provided by at |east one group
VIIl and/or group VIB netal. Said catal yst can advantageously be a

cat al yst conprSagi ¢xfalgstonap adivhntageduslyshes aichtalyat corhiprisieg gropp eVl metidelsuend/ or
cobalt, nost often associated with at |east one grou VIB netal, for

exanpl e nol 3FbfRErRIGMEIRI/NdFket anfyet epbalt, imask oftgp AssaxiAted WHHS I83st ong &y

VIB metal, for example molybdenum and/or tungsten. It is for example possible to use

15  a catalyst 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 (MoO:;),
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. S

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




15 a catal yst conprising 0.5 to 10 % by wei ght of nickel oxide (N O,
preferably 1 to 5 %by weight of nickel oxide, and 1 to 30 % by wei ght of
nol ybdenum oxi de (MbQ3), preferably 5 to 25 % by wei ght of nol ybdenum

oxi de on an anorphous mneral support, the percentages being expressed in
% by weight in relation to the total mass of catalyst. -- 20 The total

proportion @fthinxihdedistifation abifgevbBdirbd fWkl] Thetatie raaséhevhgad adlytitelumad in
stage a) advantageously ranges between 5 and 40 % by wei ght and preferably
bet ween 6 t@mperarung isyreferaiit used. Maximiziog thehydreseniting fupgdaen also alews st |

The wei ght fati j ohlin 3 e i d
oroup Vi1 (R e SR Aol antr Fopifusaton Eegoie Bhefdein BufEdpf) "
between 10 cxke tRfGvald §é§ﬂd@ﬁ$@da¥:ﬂ¥;id§@ﬂ)riﬂﬁn§éﬁﬂﬁliﬁ)A‘Nfi of RIETBHB @gtalyst

according to the invention has to be advantageously characterized by a
hi gh hydr ogspraferaplypeedr so as to orient as nmuch as possible the reaction
selectivity towards a hydrogenation keepi ng the nunber of carbon atons of

the fatty chaidap catalyer dsdd frohyasireatatent Reagsi 8l 6F the Mythodcadcbainsg takhd ng 8
within the distillation range of diesel fuels. This is the reason why a
rel ativel y ingentianepqre plse tadwantagenuslyescaitdiy anselemepbgiehi 23 phoghierus and/or

hydr ogeni zi fupction al || to,. limt t I hzati dl/
condensat i oPTPRalYs BRTEN: SN ity PR e tha Y Prediabt fenoistiPh i gr ade
t he catal yt| r I hddAL | | ; i

prefer ablz %J@«ggﬁ Eg{ﬁgf’% y%fa {iﬁsgé nisﬁc%aﬁg?ér\%dﬁbgtﬂntﬁ '%Stggggj'%%c??&%dﬁgs

met hod g\rcod#rti/agbdrontahd/oriflowand.i on can al so advant ageously contain an
el enent such as phosphorus and/or boron. This el enment can be introduced

into the matripheQropbRibRIRAOMYigREPOSIAEH Y Eldfend WARVBAY advantdgedddpPless
possi ble to deposit silicon on the support, alone or with phosphorus 10

and/ or bor othaard/~g préfecabhi loss. thdin @0 pi opldt isiusmallyyadvaitgdeousty ableasted). 04 %ai d
el enent is usually advantageously less than 20 % preferably | ess than 10

%and it is usgal mstAd\vanthaoRespsty Bkd lifaRdrétrditel 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 least part of the water from the hydrotreated effluent

from stage a)




The netals of the catalysts used in hydrotreatnent stage a) of the nethod
according to the invention are sulfur-containing netals or netallic phases.
15 A preferred netallic catalyst used in hydrotreatnent stage a) of the
met hod according to the invention conprises a nickel content ranging
between 20 % and 80 % by weight, preferably between 55 % and 65 % by

wei ght. The syppREE bPbf B HetRbalcYStingSo tAEWRBhAGHE WS hydrefregetiediiddne t he
group made up of alum na, magnesi um oxide and silica, and the support

pref erabl y sibjestesite agfepatation ohat 1285t pagiandpeeferably allsif the wateycofalt ladist dner ent
catal ysts coul d be used sjmyltangously or successively in stage a) of the
met hod_accdMUFHgrRasGandaiNRE &3Es dRe Wat ST RneRIBaH oy R POt R VB SR8 ¢ e
present invgntion. This stage can be carried out industrially in one or
nore reactors with one or nore catal yst beds and preferably with a
descending liquid flow . The reaction_exother during. hydroetr nt is
i tod by any et BN 508 He BerbareiaidTE) Bt ooty PYakeRbE”
product -r e%ﬁ’l'teﬁminglé@m%'t.nﬂlhlay i Aerr&F Y& a8 WhHEEY RORdVal isCihe- eliphiai®orDdbf the
Separation of at Teast part of the water fromthe hydrotreated effl uent
from st age wadteP ptodustdde the hgfirodbexygendtah mactiordi (HHO).dMbteeor legemrhplate t he
hydrotreated effluent is subjected to a separation of at |east part and
pr ef er abl y ‘ater orempeal wadipntaggously | dapendpnen Hyar s@iebolR'edRtsi Af nf ase,

the water hein roduce urJ ydrot r n . nose of
this st ageq'fygr@i)&né%rbzgﬁgﬁgg&ahépgmslaepég sﬁ%%%ﬁféﬁgem%b%ggt}cggt}dgg gootn 31‘%"‘%‘89'

ef fluenfp Wiateriremb@iiedahast dhicded Wty heamVald teshiif@estrolmat thempedtort he
wat er produced by the hydrodeoxygenation reactions (HDO . Mre or |ess

conpl ete vektlled i temraforaampledrgingspassaepbradigh e wesipcaniidtash, degintingnce of
the hydroisomerization catalyst used in stage c) of the nethod according
to the inventisepe clPuitstion ety afflueAnfri@ seplaibdved by any neans and

t echni ques known to the person

In accordance with stage b) of the method according to the invention, said

hydrocarbon-containing base from stage b) undergoes a stage of elimination of the

.15  nitrogen compounds it contains.

The hydrocarbon-containing base from stage b) generally contains residual organic
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
nitrogen 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  jon-exchange resins. Stage ¢) of the method according to the invention is preferably

carried out over an ion-exchange resin.

The effluents 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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skilled in the art, for exanple drying, passage through a desiccant, flash,
decanting. Stage c): Purification of the effluent fromstage b) In
accordance with stage b) of the nethod according to the invention, said
hydr ocar bon- cont ai ni ng base from stage b) undergoes a stage of elimnation
of the 15 nitrogen conpounds it contains. The hydrocarbon-containi ng base
fromstage RkqGRRea!d)ybanta Bo kEfledrh aosruﬁant&npwdr@@%@raqamumﬁ] t hat
have not been renoved during hydrotreatnent stage a) of the nethod
accordi ng tstagehd of theemtthor.in btden as magreainabs eatwigst i trat suffatickd gstedual or gani ¢
ni trogen conpounds are hydroi sonerization catalyst inhibitors, they

t heref ore ‘haverhiig, ot dRaflak8ion e mhetidis $8iuse BYXEMBARALIBR BT GOidAdtrdat@eRaS e
prior to hydroi sonerization stage d) of the nethod according to the

i nventi on. $Regeoahloperfatinpeundesipdecse operating conditiony elowiogpedudst bedrogean

achi eved by any techréiague known to the Eerson, skille the art. such as,

h d i
for exampl COFHBPUIQR B¢ & MEArQrFaMeRzAhAn Stge Using 3 B?ré'FP'Ié'g hygrolsomesizetinne

masses are i N t i@t e ; | daG = m i o Z | ties tj vat ed
char coal an%ltégggt‘l %ﬁfhe@ghgxge rééglén . Iﬁungeéegé‘rang,t ﬁg%rrg]tghggmactgo;r ?ﬁgé to _
t he i nvent i lg@rotsegied feéfiurt Yontatitg ewlfueWonpoandsaand omobxaimanggh deseinfuellThe
effluents fromstage c) are nitrogen-free and they contain sul fur conpounds
such as |- 1mse vigsld aupelhascadueednid: eonsHimatisar theoprespiecer efosidfus cenoyngs

renewabl e sources .10 used | age.a), but it can also cone froma sulfur

conpound ddEMHER it iyt A% sRhierfion sosil, f doieFrBRbF PG e al n
the catgy ysdf stiffur ddenpdiinbis Witk8Gt ddg@iding tHalstodiRR8 faE VR, 388atl thehfesapfuBod i's

to use a conbination of a hydrotreatnment stage a) operating under precise

oper ati ng deneyieidyasd td qulitigs efatisbade.hydr ogen 5 consunption and a

hydr oi someri zati on stage using a particul ar hydroi sonmeri zation catal yst,

wi t hout i nt er BesHeat) eH\ERSETOMERH Aok &P BichydPdtreaabd OffluBst PO Rtde@ cfreat a
hydrotreated efflTuent containing sulfur conpounds and to obtain a high

di esel fuel [ : € : ' p ce of
sul fur corrpou%‘gglgas)r(@%tt? ?Egﬁu}é&ﬂ'\% hgaE C?%%@??Sﬁﬁ‘ﬁfgﬁéﬁg’?%r %Erzlg'tei %rﬁ]saﬂ
catal yst, istfze d)® Bydrbist@etitdl iRBS BRGEnce of a selective hydroisomerization catalyst.

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 VIl 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 VIl

noble metal, the total noble metal content of the hydroisomerization catalyst used in
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10 of sulfur conpounds w thout degrading the produced fuel yield, notably
the diesel fuel base yield, and the qualities of this base. Stage d):

Hydr oi someri zation of the hydrotreated effluent fromstage c) At |east part
of the |iquid hydrocarbon-containing base obtained at the end of stage c)
I's hydroisonerized in the presence of a selective hydroi sonerization

catal yst. I%agehd) drfylrhleohemmdrdczartdii@td:&teaﬂny@itﬁ)nu:&ﬁﬂnia@eéﬁsﬁg?fan%)es 8Etvide
nmet hod accor dj Lo the invention are advantageously of bifunctional type,
i.e. they haR'@'n %%%W/WG'S@HVG?'GB@%Ffzthﬁd"mﬁibﬁdEaf@fysfalﬂdefaralbhch&bwsem&mandng

' i f d accordi to th
| nvont Lon,  CHeBY RRE R Mol ol AR Bep oot d)? al ook SeBSREL | eact  one ot oup
VIl netal andf’;ﬁéh% | east, one %F’Ol roup VIB netal as the

hydr odehydr oge oMt TBIeNLI Prefasblysemntispetwe aroupsilbveblasnathls

hydr 0i SORET ig&KFk | ' . the ipvention, the

h§droi sogrrgr iaﬁgmiﬂég‘%fgr{/ﬁs‘%%@ﬁﬁ%&Egghgﬂﬂgrpagﬁﬁumeast OnFI ngbl e metal of
roup VIl preferably,select,ed forom anpn | ati num or al l adium active in
tg heiP reducgd Inora T %’Pera?tﬁ'leery forRpReNARItIgN ¢ 'va?%bp'_mes,agﬁ#aét emslroyplz\ss

sel ected fr 4Bt h e r t [ bi nation th at st
one non- nobl e @%Mﬂgfigﬁhﬁgm Ilf%ﬂﬁféﬂ%l\{l‘/” ggﬂg@@ﬁﬁdmﬂm%rﬁdpn\ﬁ kel
and cobal t, mptaf emabityof theetydroisbheritationl EdtslyQOmdedi i gtg%é Qf ¥ th® mARES
where the hydroisomerization catal yst conprises at |east one group VI
nobl e met al 3CGORENE i Hie invantienpgvantagenwskyrangss, infvaideyatupiameratwasn Band

Cavant asoud s BweEnthatRHRN S e M GidyshyPrater G D Y acBRREASTb oY he
i ni 0 L.ah n [
br of or bl . LolEng tnd Bofe EFAGSHRRTNEET 13 orkd 305 b B Lo BRI BEGY | .

preferably cwnpnt ofesid eualgstaudpantadosyriangddp indhide Bqident! bERVRn. S abl y
conprises platinumand palladium In cases where the hydroisonerization
cat al yst colpri Reweight jrecplationnte Hredinshell Batalyst, airefierabdy hisivwezhi loandi thbat

- VI B
| east one g\FvgféRt e}ﬂaj rlnorneopprepe?gélg bgFmtfe%ln’l.é Qned g !;Aobl{(pweight.
15 The metaliic hydro/dehydrogenizing function can advantageously be introduced

on said catalyst by any method known to the person skilled in 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




metal content of the hydroisonerization catalyst used in stage c) of the
nmet hod according to the invention advantageously ranges, in oxide

equi val ent, between 5 and 10 40 % by weight in relation to the finished
catal yst, preferably between 10 and 35 % by weight and nore preferably

bet ween 15 and 30 % by wei ght, and the group VIII netal content of said
catal yst adwanlitagdbasmpnbdingesionah 10xivike zeglite VibRRUlar REIVEEEH Qe ANaigl0 %
by weight in relation to the finished catalyst, preferably between 1 and 8

% by wei ght"YarRisomsargatiereeatalis advaetageaslyicompaisel siican tyd sieliegdtione Blentem

metal lic hy L zing function_can advantageouysly be introduced

on said catg{%?&%q’%ﬁg%ﬁ%t%%% Wé@nu'f 8ftaﬁ‘5"'5%’%dﬁ°%l§ah1|”@ﬁ phesphrua@nd such
as, for exaps, preRMBY Rmidlun. THY 9RRLHBD, i aldRa- o Ln
accordance with hp;dr oi s\J(()marr?lzation stgé‘eFagaggffqﬁg%prg@ﬁod(}gég%grg|°Sl’§ 6 the
i nventi o, tHeaniggRously shese alitbined upah alythesic onpftes postayntheds Heslomingabgcul ar

sieve, 20 Qre{erabl% at leﬁ??;[j one zeolite nol ecul ar sieve and, nore
preferably, "SEUPEYSNBHE WoHdPRRepiskiHed in dhevrrtzaushi ase withiowt thiariss being as

the hydroi S%m&ﬁ\i@%yﬁ%ﬁé#rp#;rpeggﬁ%’gstfgllgv?%cf g:gl{afa){)ﬁ iaa\ﬁﬁﬁsttq%kg &??Jil%s_gﬁgcii@)nsége

"Atlas of Zeolite St ucture ~ Cl'assi ! :

and Ch. Baenttactdly,mibthal bEVIERAE R di@bns2HRY are Eke?@aébfyt pra\&ﬂté}fg tB%ﬁ Rh esent
application also refers to. The zeolites are classifie 25 accor |Yig to
their pore @fidigHammdle. Ypenatomjc saticeof thismochiavelest ooraperisatidRcat {sbéiunpdioecul ar
Si eves ve pores, or channel s whose opening is defined by a ring with 10
oxygen gﬁorrg%(nlﬁe)l\% S%E}ﬁ"ﬁgj)'."Sqrﬁ%fﬁhﬁ'}?n‘érb@aglﬁtt'qeh‘g theodlidl ds gyassageapsiyi eve
havi ng a 10pMBwapeny - Nt erco ed .

nonodi nensi onal ch’gﬁnrggr?ﬂ?ﬁg& W\gptrog%ﬁ ﬁ;}ﬁ J())%edr}gférﬁ?bév E)ﬁlgwolﬂﬁiﬁd@s,otﬁeszgpfges 12

zeol i te. Thehatgoodb sEdSElRBE@e @Qrdﬁ’%rﬁ@@ﬂa'\:ib#cﬁﬁ'y@t%%le%ﬂvaﬁt@é’e%%sl?%ﬂ%iﬁ@& hy said
hydr oi soneri zati on catal yst advant ageously conprise silicon and at Feast :

one el enent excliarggddutasdedst one tieetrgerdwpthmaseutign of atdéashione ummdnimn salged | i um
rati os of the

phosphorus and orgn, preferahly alumnium The Si/A
zeol i tes de®tld ??gﬂfnéﬁ%ég‘"éﬁrlé”@?%'}é%&mh&g@@mﬁ yhathorye eolsingdnlead tp the ajdic hesi s
or aftefs PoghmBERLtilcssfedeal um nation
-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 Z5M-48, ZBM-30, IZM-1, COK-?, 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 monodinﬁensional 10
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 A1 or FR-2,882,744 Al.

30 Zeolite IZM-1 is described in patent application FR-A-2,911,866.
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treatnments known to the person skilled in the art such as, without this
list being exhaustive, hydrothernmal treatnents foll owed or not by acid
attacks, or direct acid attacks by mneral or organic acid solutions. They
are preferably, practically totally, in acidic form i.e. the atomc ratio
of the nonoval ent conpensation cation (sodiumfor 10 exanple) to elenent T

inserted in theONrsysicalral @pé iz661ited arehes&Mdddnithe BEYRPARIEHURoNte RRIANW0- 1.
preferably bel ow 0.05 and nore preferably below 0.01. Thus, the zeolites

that go i nt JYBEH dVdd| Meiervd HhQlipoisad fbrBaedbthen, B ateaisyd bdizine, Z0dd pFl§capeoUS| Y
cal cined and exchanged by at |east one treatnent with a solution of at

| east one ammohhaiTOdabtructoral asolite iohtediribedhia WRNFFBHMRILRINEY BodkataeYsi t es
that, once calcined, lead to the acidic 15 formof said zeolites. Said
nonodi mensi gﬁ%ﬂte PBURIR'S Best @ndiidredlrlQredditeinegatdnts BP-65/490modl EBT6R2at | ON
catal yst i s advantageously selected fromanong the zeolite nol ecul ar sieves
of TON &t ruct Threapropgpien of nednoaim didiah@) IMzes%mle@Iéﬂm&HWagﬂduﬂaand

ZSM 50, taken %ne or_in adm xture, or zeolite nolecular sieves ZSM 48,
ZBM 30, | ZMA8eTBRIWReNERjand 35 %4k verighty preferahly katween 48mandtQ6r %, bySaeight,
monodi mensi gpab ] L ieve s preferably selected from
anong the zeol | P ?ﬁﬁ!ﬁ”ﬁeﬁg?é@%@ﬁ%é@{m@g déﬁ?R plr%tf%/fa%?\é%ﬁw Sé andy| one

or in adm xBOeeby Whigie: iprelbesatd the fmthed BRGNS mensi onal 10 MR zeolite
nol ecul ar sieve is selected fromanong the zeolite nol ecul ar sieves ZSM 48

and ZBM 30, algg 1 ] ref er abl ai d nonpdi mensi onal
10 VR zeol | o oy metplsdmetEthitabasEpAbLIEIE Bufisks o By SYBRtng sl
nonodi memsi povabs HindfRl ARGk tRIdBIhEEUER adlafiReb S BMusd? dﬁﬁﬁ%lﬂ?egktégéjow th
the triethylene tetramne organic structurant. Zeolite ZBM 30 is described
in patent Efrmingsaiidwdreisemerizstipn eatalget-7 i s described in patent
applications EP-1,702,888 Al or FR-2,882,744 Al. 30 Zeolite I1ZMI is
described in [Fatehig appbiecaly parfimhedt vith hlbiRes: con%%tiﬁ%’tblf 3 Urh ek WoRlaidingPe

r

zeolites are described in the book "Atlas of Zeolite Structure Types™,
WM Mei er,alpmina, o ayfowninain taterdessonekilledirmtheavi, sed medé praderabRa6th, a

El sevi er. . . . .
matrix containing gamma alumina.

15 The hydroisomerization catalysts obtained are formed as grains of various shapes
and dimensions. They are generally used in form of cylindrical or poiylobed, bilobed,
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

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 to 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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The TON structural zeolite is described in the aforenentioned book "Atl as
of Zeolite Structure Types" and the NU-10 zeolite in patents EP-65,400 and
EP-77,624. 5 The proportion of nonodi nensi onal 10 MR zeolite nol ecul ar

si eve advant ageously ranges between 5 and 95 % by wei ght, preferably
between 10 and 90 % by weight, nore preferably between 15 and 85 % by

wei ght and nosin peerdarabl withetapeed) eO0tiNfheti JecBiiNE kdRhe lifvenBbAthRet O
the finished catal yst. Said hydroisonerization catalyst preferabl’y also
conpri ses a firRaMesBadonstanegthsifeedstady ipcomtarsedyiimtvegiresrmice bkhydBagen, Withder
can advant agglxaust{d,\érgg used duri n%Ithe stage of form nq% sai d

hydr oi someri-2ati on calafVEHON ESATAYSE i MPsratingn tomperaturese dndi tiiesutsisnder
consi sting Qlvant Lkl TRl i j ) 0 he, per son
kil od 1 therugiouly AeM RoRdondiriit Mrchdniaddt B SHE 2Pedsferodhiia

al um na. 515 nEaes byad hydedsoendrizationn s casrieal ol tviathobtdrveesorabthbaso®d fastighal NS
of various sha% ﬁo ?nd_di mensi ons. They are generally used in form of
cylindrical "Of S i IMGBen bejpwA9ed by weightdireterably beldwt 5% by veighaiagtiimave

tw sted shmgefeguh/a%ews%g%\gggﬁ bly be manufactured and used in form of

crushed powders, rin ‘I's, wheels. Qther techniques than

ext rusi on, sucﬂ_é@s\nﬁgl lLetizjng or drageification, can be advantageously 1J
20 used. |n caSBE WHEPRSOMRSIZRTRS SFagsndh Pk 4k srethad acgerdingotn Aherdnventibeast

bl h t r tained.] ' A ' izati
catalyst hac st S0ARr TR AhahP LR 1ol iLpdd Fe BrepRb S en

conduct Log @8d°Glandd80W ar@imbee pref@aIBatvdeABD W £FRA AL re
rangi ng between 150C and 650C and at VgS a total pressure ra‘ﬁgﬁfsﬁg g@b\%en 1

and 250 bar Betwesp b MRepiead 10cMPet ipoeferdhys beteen 2 MP2ahd W0 MPpaparat mbpoC,

then a tenper tugle rise ua t§ 450C at a rate of 1C/mn, then again a
2-hour st epP & 48y RetyRen dgMbarandn? MRaeati@ni avriyhpaee velesith pdvastageonslpw

rate is 10QQMR a8 oy Ht 1catal yst d the total pressure is
mai nt ai ned coﬁsgant ea_t 1 ﬂaggg%ogﬁéﬁé%{%ﬁ* Bgﬁ%%q”oﬁz%tﬂ%?&na"drmore
advant ageoupreferbigly ClodtaicdR’ €9. hl4and 5 h', at a hydrogen flow rate such that the
15 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,

20 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

25  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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In accordance with stage d) of the nethod according to the invention, in
the hydroisonerization zone, the feedstock is contacted, in the presence
of hydrogen, with said hydroisonerization catalyst, at operating
tenperatures and pressures advantageously allow ng non-converting
hydr oi someri zati on of the feedstock. This 5 neans that hydroi sonerization
is carried out Gaktleafn&viarsdeR of the 150C+ fraction to a 150C fraction
bel ow 20 % by wei ght, preferably bel ow 10 %by wei ght and nore preferabl y
bel ow 5 % by Y0 f the met .

| Tho e %ﬁn'ngoﬁ’erg\’;& r{% bk E%g?%?ggrﬁg MoteEet Il§-'r1"c150C

according to the invention a ternp

and 500C, anf:ESﬁﬂV]Mlbﬁ%ﬁﬂtré&@ed—ﬁ%@ﬂdrémgll\/gﬁjoﬁm‘EISHBfl%Q{@p{d/C het ween
200C and 450C, at a pressure rangi ng between and 10 a preferably

bet ween 2 MPa and pHasitRatA # erably. at
an hourly space veﬂjegm ty aggdaﬁég%cggésﬁfe éa?’aé\f Sitagé WZ% e?‘taNE%T%HHt 8f MD?LEO
h-1, preberabinpobed \eeh & BMDS, danethyl bisdifide)dtha eod weefrgEaizey sagtdesgs 0.5
h-1 and 5 h- % a]P g hydrogen fl ow rate such that the 15

hydr ogen/ hy dPQEER & ﬁrwlféﬁ%m&ﬂpenaawrﬁeageoﬂl@w toampénsaineifinaeaesspdy, athe¢ 1000

N8/ n8 f eed e 0. and.1000 nB f eedst ock
and nore p?‘(%&eralgﬁq/“?'-gE c{a?al?g% a?@ and \Tgaréormﬁ%za varcg%}ivﬁ%@é‘ieg%’ﬁgtzsﬁkta terhe
possi bl e hyc\ﬁoar&@g@ruwammnﬁiua%fls%lfmf %MP&W irRRSdRE S Gs Ut ikt Ctﬂsblli kent
flow. 20 Stage e): Separation, fromthe eftluent fromstage d) of

hydr ogen, thenfgagefstheaﬁwcwgaseasttlemelSd:pese:bl freédrablgse |dast tan:%val,acm@ew th

t he rreth d aci: %I:{]% ﬁ the invention, in stage d) of the nethod according
to the ithvedti€ &Ohydr oi soneri zed effluent is subjected at |east

partly, preferably totally, to one or nore separations. The purpose of this
stage is to 25Tfsﬂepaﬁvahehvdreggascas be cniveitegeduglyi thtenldcetveth ythé dnfiaciager

t he hydrogeF rich ﬂgses t can al so contain lights such as the C1 ¢4 cut
and at | easfesdiioclingage @Pd/entn stage d) anﬁdﬁhmﬁarr@lﬁf quepet hydragerobetieen

be” advant gL et eREhar Buarb iR R LA B GR & (etormng <

Products obtained

15 The product provided by this method exhibits excellent characteristics and it

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

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

content below 2 % by weight
20 ¢ the cetane number is excellent, above 55
e the density is below 840 kg/m® 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.

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

method according to the invention.
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plant. 15 Gas treatnent 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 (O to C4). It is possible to
add to the recycle gas of stage e) a certain anount of sulfur 5 conpound
(such as DVDS, dinethyl disulfide) that produces hydrogen sul fide H2S
through t her malAs de@wnroBikirean thelfle8stdeir6@ rahdvodiite 6urbR 9t Mrodgh line (1)
necessary, the hydrotreatnent catal yst and/ or the hydroisoneriZatio :
catalyst in "E’Weh@%‘l’ﬁ’fﬁﬁtmﬁ@@ zgnei(d. operatinaninalie qustance taf dydragan;t thef hyaivbgdenr

dint ' h that t 2 tent of th | ' t
enst 15 pprhcutt deyeri AHighafp oaE: o Ryogaimens; arofe) 102 deedsBedt s0. 2 %
vol . The refthiﬁia@telami'ﬂ?gWdﬁﬁ&a%e%ﬁ%ﬁ%?&ﬂeﬁ a'bgilé.gﬂgﬁggrowﬁ%&mer%ﬁgc?nt

inflowing feedstock in stage a) i n stage

quench hydr dgéherbdedvirto at tecahtadiont zomat (o asndbogepay:AEe ahs OBl Zedrh Ofhe

cat al yst be?@. Products obtained 15 The Eroduct provi ded by this nethod
exhi bi ts exd¥PIosAPORaPLAIRIAE campeyndsndhe hydroparben dragtivns isarediveser andiedntbase

of excellen P VA | fur ccoptent is.,below.10 ppmweight its total
aromati cs cg?\? (ﬁjtrlf%cgtl%nek% egk')oél WG TG Rmovente cE@”HE)IWE‘P&S’HEFPF%?““%rTPEnt
bel ow 2 % byfiehedthuPurifidtPare 8RR IWYIRSIEorh Sri%eR 518817 i
density is bel ow 840 kg/ nB and in nost caoses” bel ogvagZ% )kug%%ﬁe ?%%é Rr%e
ki nemati ¢ viselegsiethydegisondeization eatalystpthrauglolird (BcsordinigIo Gizuek Sithe ngiit
properties are c tible wth the current standards, with a cold
filter- Ejﬁuggleﬁﬂ ﬁ%?%as&ﬁ Fnon1scfednvith @ bydrogen ritrepe shyousic, lines(6hnénto
[ ti T= I t. b d .far .i npl ti t h
| nventi on ahholsBlrahERich? 16! 3 ohtiHing e RIHEE yArorldREFARDN ' BaRe
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.

15 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 m| hydrotreatment catalyst based on
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 P,O. 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 Ci6:0 4
Palmitoleic Cl6:1 <0.5
Stearic C18:0 ' 2
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16 As shown in Figure 1, the feedstock fromrenewabl e sources is fed
through line (1) into hydrotreatnent zone (3) operating in the presence of
hydr ogen, the hydrogen being delivered through pipe (2). In hydrotreatnent
zone (3), the feedstock is contacted with a hydrotreatnent catal yst

descri bed above. The hydrotreated effluent 5 is then fed into a decantation
zone (4) sc_mgicto separate the ter fromthe hydriocarbon-containi ng
conmpounds. € hydrocarbon fracftt is recovered andksent to a
purificatiaqn, sﬁage (5) alTow ng To renbve the orgarnic mitrogen——conpotngs.
The effluedt®@fus purified ar[Ckeht to a hydroi sdmarization stage (7)
usi ng t he zZeottte type—setecttyvehydrotsonrerizattgnr—ecatalyst—throughlline
(5). AccordiLinglenic Fi gure 1, theg ¢igepiid 10 diesel fueg base fraction is|fed,
W th a hydregen—streamthroughlline (6) intao hydrloi sonerizatjon zone|(7)
cont ai ni ng |tAlRgchikd ecti ve hydroiisogey i zation catal yst, 8fescri bed above. |The
ef fluent thus hydroisonerjzed_ils then sent via pip§g () to separationj|zone
(9) so as t%aaglgﬁrate t he gases szr_m at | east one diesel fuel cut
recovered through line (10) thdgt 8 be upgraded in Y he diesel fuel pool .
15 Exanpl e § St age a): hydrotreatment Tn a reactor (wWhosSe tenperature 3
control | ed| SBN&NC o provi de i sqtd€ital operation ar@.5%quipped with a fixed
bed | aden With I90 mhydrotregtment—catatyst—bases eke

mol ybdenum Engiti ng a ni ckel oxi|d22dontent equal tol%1% by wei ght, a 20
mol ybdenum-exi-de—cont-ent—equal-to-16 %by weight. and a P20h_cont ent egual
to 6 % the catal yst having been previously sulfurized, 170 g/ h prerefined
rape oil of density 920 kg/nB, having a sul fur content below 10 ppm

wei ght, of cet n e composition is given hereafter is
i nt ?oduced: Fa’tadtbi”ggm%ﬁogggp?dgesed%??f%h%lgn'nﬁ%t PelHCty MaLLaingsh|atigi c
C16:0 4 Patempepdtet€ofE00°¢ andata prab&RE bfs i3: 0 2

FaVal n-eclkal and
T LILAL] T T

Stage b): separation of the water from the effluent from stage a)

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

$0 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  Amberlyst Company under the following operating conditions:

- feedstock flow rate: 150 g/h
- mass of Amberlyst 35Dry: 100 g
- operating pressure: 50 bars

- temperature: 100°C,

15 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
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17 Aeic C18:1 61 Linoleic C18:2 20 Linolenic C18:3 9 Arachidic C20:0
<0.5 (Gadoleic C20:1 1 Behenic C22:0 <0.5 Erucic C2:1 <1 700 Nn8

hydr ogen/ nB feedstock are fed into the reactor maintained at a tenperature
of 300C and at a pressure of 5 MPa. Stage b): separation of the water from
the effluent fromstage a) 5 All of the hydrotreated effluent from stage a)

I s subj ect edbpecatmgaecthot deswibes hagaftes Tha BV L4BRYELIssPRhbaL RS adRb i@ d
during the hydrotreatnent stage. Stage c): purification of the effldent
from stage 5%6 &0ef pateph 5P1y-46,hek withithe dfiethilena yelranine atreahiastudecant e

- effluent fr t ) nt to.a fixed-bed reactor_ containing an
Anber | yst 3%@038/6! ﬁgﬁ_eg?ggg%ggz?oé%? i 5 Wﬁ?@gctf’lﬁa@ﬂ‘awn Phe50°tdn Afsepir paeam
Conpany undésr 1hRofi@! TIRVHDBMBE841itE Ja &P RS itRES obtzin LV AL €

150 g/ h - mass of Anberlyst 35Drzy: 18% g - )optér %?ﬁaﬁ‘gegg‘%gégﬁé?&‘@b°b§'s -

t enper at &r eTheogdlitel5 Sixegewith:a SP8rtyps cieminz adel Grodled g thedcsideaahes

ef fl uent fr%m stageﬂi:}%j Qver a catal yst accordil?egI to the invention 1)

Pr epar at i on “8f"P@R PiresoRaste Jathesnexaidedythrough et myardiineetmediez dhieon

catal yst isqg Ml .nopl e a ZBM 30

monodi nensi gnéﬁégfgé %@szg%}nt%ggraﬂﬁag'@eg?aﬁ 9@(?(:?119 ?Eﬁ%‘i’rﬁéﬂ_ai'c%rs&'ieﬁ@' tTBe_t he

18 oper at i ?grdm)ﬁ'thlﬂd bdesaghtosHreneabtieno dNF BMhSOReQlpbbR &drauikhes! zed

according to

thereafter subjected to a stage of dry impregnation by an aqueous solution of
10 platinum salt Pt(NH3)4Cly and Pd(NH3)4Cly, 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 palladium in the finished catalyst after calcination are 0.80 % and 0.29 %

respectively.
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t he BASF patent EP-A-46,504 with the triethylene tetram ne 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 fornm thus obtained has a Si/A ratio of 45. 5 The zeolite is m xed
with a SB3 type alum na gel provided by the Condea-Sasol Conpany. The

m xed paste i s2} igtroisoinendenht dfrthe gfdratrdatdd BmRhEfEhH_Fadif. The extrudates
t hus obtai ned are cal cined at 500C for 2 hours in an air stream The

proporti.0n by wes Gkl isHyRhcilz3a 205 Y MR Ol ., SpRRGE £} gt oS

are thereafter subjected to a stage o nation
sol uti on of hy@ropbaterinatinrs@httoPliiddriah & @IBwaipbpRedtMa2pAGtidns:| eft to mature in
a water maturator for 24 hours at anbient tenperature, then calcined for

two hours in a- dhgudy &pask LEBEYY RoRme JFaNETRaEARBRMN Qﬂej_ ure rise
step 5/ mn). The p%pporti ons \)bwov\gi ght ofS p{ at i nﬁéﬁcggﬁﬁéﬁoﬁ di u'?nhi n the

y
fini shedgcatal ys I i e 0.80 %and 0.29 % respectively. 19
5 - Eot@f ﬁ?ﬁﬁfgbﬁéfﬁ. %p bafs

2) Hydroisonerizatio otreated effluent fromstage c) The

effluent is hydrgisonerized ip a v e hydrogen stream over catalyst O in
a hydroi somer] zﬁY?rSﬁevgwwpﬁ@ﬁSé%@‘%@' |'T<59\ﬁr}|ﬁ ®operating conditions: -
hourly space velocity (volume of feedstock/volunme of catalyst/hour) = 1.5
h-1 5 - total Thepemperatyreps adisisiied:sose tohave a canpdrsomeoi/the 88681Ca dtactian toa 1000
normal i tre

DA o Sl i g
hydr oi sorreri:aﬁl%tqmldle%fe%‘?ed&%ﬁ Qﬁgehn&’e .tﬁé‘?&l’oﬁr&%éﬂy%ﬁ%agﬁioﬁ duct i on

stage under the follow ng operating conditions: ‘ow rate:

1600 noydral litr [..al er litre catalyst - anbient tenperature
rise 12{)%? 10¢/ mﬁﬁdrgg%qnﬁ;o?'ﬁﬁﬂ?'n%ogﬁogpaIl'ﬁ'@épgr ﬁ%'#ﬁ@pé’teﬁﬁge F‘i‘tééfs"f rom 120C to
450C at 5/ mn - Ewo hour step at 450C

ambient temperature rise 120°C: 10°C/min

- one-hour step at 120°C
- temperature rise from 120°C to 450°C at 5°C/min
- two-hour step at 450°C

15 - pressure: 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 =350°C, P =50 bar, Ha/HC = 1000NL/L)

150°C cut 8 % by weight
150 °C* cut {Diesel) 92 % by weight
Cetane number (ASTMD613) 62

Cold filter-plugging point (°C) -31
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15 - pressure: 1 bar. The hydroi sonerized 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- cut
8 % by weight 150 C cut (Diesel) 92 % by weight Cetane nunber (ASTVD613)
62 Cold filter-plugging point (C) -31 20 The nmethod according to the
invention thus allows to obtain diesel fuel bases with a good yield and of
excellent quality corresponding to the current specificati ons Conparative

exanpl e 5 A fegglstefod éi@&tdﬁrf;atlnn th@inlvBf éneﬁﬁils? Io@(t%rqbtgn dle ﬁﬁgeg\g{ﬁg

process conprising a dr ot tment st operating un
operating cergdbd n/mfdsaraimf enidllant df[lmht\,sam?esﬁaﬁcﬂhgﬁithé%u#r@ntsstpééiﬁce&)onﬁ’f Exanpl e
1. The sane water separation b) and nitrogen conpound renoval c) stages as

in Exanple 1 apsmpardele bhgngiame conditions are carried out so as to
recover a quuid hydrocar bon- cont ai ni ng base that is subsequently 10

bjected to rating.under the sane
oper ating | conditi stk JEHAEtd B8 BhAEREdnBRT Rty Fintoeess Foabine -
hydr oi soner h?(ﬁbtr@@tnﬁ?éiﬁ%tag%ta opa‘hﬁ Xlﬂﬂ@r' ﬁ@%ﬁe@el‘ﬁﬂlg%ﬁﬁﬁ%ﬁg aﬁfufﬂ:hctﬁ al yst
contai ning a nobl e netal and a ZS nonodi nensi onal zeolite hi s
cat al yst i ssaibe sitakyst aﬁooatanerﬁg ofﬁxatrmde loplee sammg:atmtsbpsfaders of ik ditrogen

hereafter. The ZSM 22 ze te i s synt hesi zed according to 15 the nethod
descri bed bff’fl“:*lf’‘Ftlﬁ"t‘v’L reéi?m’é éﬁﬁsﬁ 2gdn éé@'apkﬁswndlmr th® samg7gonditipng rasers

' h
ol ut Lon_cottrPaBul St g EOR b (L6 bl antiind ook ik 1 WRE34ERMY 16 7
granms di@nm ajexéeneoi N hj/a%ls!ﬂmer%il@{ sta%eaﬁlﬂ%gertaﬂné Nedkl tRE SRleUbhSRLAR

stirred. The gel obtained is then placed in
conditions as stage ¢} 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(504)3, 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  and the 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 Ny/minute/gram of solid) for 5 hours at 400°C, then for 16 hours at

550°C in an oxygen stream (10 ml O,/minute/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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stainl ess steel autoclaves at 50C. After two-day synthesis, the autocl aves
are opened 20 and the synthesized zeolite is washed with water and
filtered. The Si/Al atomc ratio of the crystallized structure is 30. The
solid is thereafter thernmally treated in a nitrogen stream (10 m

N2/ mi nute/gram of solid) for 5 hours at 400C, then for 16 hours at 550C in
an oxygen sriwar iobd & stRahTRe bAddireen B weght 8)H-z6Mm-2r den % ey fxghanfe the
al kaline cations with the anmoniumions, the solid is then brought to
reflux for AUBRIE §xtpedates are thaneafter sdjastédoip of stagemohdyninedregnatde K100
sol ution/gr of solid: | chl or i opgentration 0.5 M. The sanple
is finally allsbug ”t“ﬁ“o"lfg’ttaﬁqqaléwa\ﬂgt”é’l(”‘g@cﬁep?%%? PRRIre ik WaiEr BRtBRiofe
(silver nit et Hoepd atReE itan ' r ' ' drier
S 60C The SealrD iRt BhpeltEl, o Sicel ¥ houfh {4 Bl oo if
provi ded> by atteyeGed ded -a84901C (@mperayure The stap@d/miadt’hel o poHiivas UE Welght
extruded 30 gh[yo,ugh ad’zl.4nm diameter die. The extrudates thus obtained are
cal ci ned at °5B8FENHY, andspalladym in; the, figished catglyseaier qaleingiianpanet 0.68 %yndwei ght
of H ZSM 224ir5 %L,,Aésé/gém WEi ght. The support extrudates are thereafter

subj ected to a stage of dry inpregnation by-an aqueous sol ution of

Pt (NH3) 4CI 2 anﬂ_th NH3%4CI ,..left to mature in a water maturator for 24
hours at ambi ellt® (CBIADEF afqgiEtion Htaee: 45 ctheedamer as vibenstags carrigddeyt dor

t in5 : b S5PPC _(t t i se. st in). .Jh
or opor 1 on ! by e eleReny Seialet DEE " aha BBl Pl drs™ing FPn Ry Hattf Vet

after ca ci halroiledmarifatidn I8stYTRé tempPerdfurdiiy SHRAEA sy 8k Yo hAE pridiudd YSiities
reduction stage is the same as the stage carried out for

hydr oi soner §oreparable tathaise obtaitied with vablystal. t he operating conditions of the
10 hydroi sonerization test. The tenperature is adjusted so as to have
product qual i tTheshydesisgrasddeideeftierthio Sabsdyuahiie ehvhéBrisddt ah¥Sfiel@l and Bk

hydr oi someri zed effluent is subsequently characterized. The yields and the
fuel properfuebrropediegpregiveminTable@. 2. Table 2 Product characteristics

Table 2
Product characteristics
150°C” cut (% by weight) o 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

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 qualities.
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150G cut (% by weight) 12 150 C cut (D esel, %by weight) 88 Product
quality of the 150 C' cut Cetane number (ASTMD613) 63 Cold filter-plugging
point (C) -28 Sulfur content (ppmby weight) < 10 15 In relation to
hydroi someri zation catalyst Cl, it can be seen that using the ZSM 22 based
hydroi soneri zation catalyst leads to a nore significant |ight products |oss
for conparable product qualities. 22 3 CLAIMS 1) A nethod of treating a
feedstock from a renewabl e source, conprAigsng the follow ng stages: a)
hydrotreatnment in the presence of a fixed-bed catalyst, said catalyst
conprising a 5 hydro-dehydrogeni zing function and an anorphous support, at

a tenperature 1jaAgGhaod ket veRMme29 fleBititk 4R a %tneﬁvagfees?ﬁl't‘éee bAp g'srﬂg tP&t vveen

1 MPa and 10 MPa, at an hourly space velocity rangi ng between
10 h-1 and following segesence of a total amount of hydrogen m xed with the
feedst ock such that the hydrogen/feedstock ratio ranges between 150 and

750 Nn8 hydepigeinbnativemtist dekpreiéhde) ofsefrasdlddosutalfstomid RetaRist atphisidg om
stage a) of at | east part of the water and at |east one
hydr ocarbonh Wrdghidriegenidag funsiion endaalamsirphavs Snpwcrrb@m teopprinsrafigiogn sai d-

hydr ocar bon, t ro S eb ro orrer zation of at
Igast part o%%gﬁc?b P%?%@gs%gh tg]%r‘?tr ﬁrer@?‘%@%ée'f"\‘%& anch 50 pjPa; gt the
resence of hgurfy spae PaGRYEAnShE S o588 GE

Eat al yst corrprrwlgsﬂgng at Eﬂgasgh%ngﬁg‘%%ﬁ%i@ aﬁ&%@?alaﬁgﬁ'@ﬁr a?échzgt% %tr?]e VI B
group et al amouhtaif 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,

¢} 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 Jeast_one group VIl metal and/or at least one VIB group metal and at
least one monodimensional 10 MR zeolite molecular sieve, said stage ¢} 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
20 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

one diesel fuel base.

25 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.
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| east one nonodi nensional 10 MR zeolite nol ecul ar sieve, said stage c)
being carried out at a tenperature rangi ng between 150C and 500C, at a
pressure ranging between 1 MPa and 10 MPa, at an hourly space velocity
rangi ng between 0.1 h-' and 20 10 h-1 and in the presence of a total anount
of hydrogen m xed with the feedstock such that the hydrogen/feedstock

rati o ranges ba}Awethaasclaini@0n cNWB/m&hefeaedﬁg@ﬁkopéﬁt@ﬂpﬂfeq:irleﬂéihce bf@m the
ef fl uent from tage d), of the hydrog the gases and at | east one diesel
fuel base. 3“‘%”%“%6"%5“@?%%8 ithe feedstas Suchﬁﬁbﬁtéhﬁ hydregen/fedsioek at es

in the pres ed Wi th the feedstock
such t hat tﬁge}ﬁﬁrygé%s}eeﬁ‘}"gém SPAR B0 e Ve g [ReASReK 150 and 650 NnB
hydr ogen/ nB fe tock., 23.3) A nmethod as clained in claim2, wherein stage
a) operates i nE)t’ig' m@s@r@%%ﬂ i, any gpe,pf claimg dtoch Wheeria gage § issarrigfiont t he

f eedst ock sugdr dnhah-ckdhe gé/pgsﬁ,gen/feedstock rati o ranges between 150 and
600 NnB hydrogen/ n8 feeg toc 4) A nmethod as clainmed in any one of clains

1 to 3, wh { d t h 5 A
et hod as. ol ai BAMEROR S mETIN aniAS fas kT GMIP e oML ohal
10 MR zeoliyg I\Wﬁ"z@&lﬂb%o@tlﬂgﬁs@f/e SRIsSidAr &Eo?ﬁé@ailagtc%l%%/s?% ?él%(&gd leom

selected from anong the zeolite nolecular sieves 0 structural type,

such as NU- a@pngltk: zesltkeabldulbr arevesmon goRUsttucinel 4904, Sdch takieu-18] @ge, or in
adm xture, -or zeolite 10 nol ecul ar si eves ZSM 48, ZBM 30, |ZM 1, OOK- 7,
EU-2 and ELselacted fesme asrongn EUzldanstt45M50,61aken rﬁi@r‘rﬂ)or ds adnaxtmaej pmzadlisé m 5,

from antthg TRECIEEIFES AMEas ApVEREVEM Sy, "B a0 £/ Foicoronc 7

al one or ing@dmurbure. 15 7) A nmethod as clained in cI ai m 6, wherein sai d
nonodi mensi onal 10 MR zeol ite nolecular sieve is selected fromanong the

_zeol ite nol ecubl m%{heo c%alme In acl%?m%',?’wherein said monodimensional 10 MR zeolite

molecular sieve is selected from among the zeolite molecular sieves ZSM-48, ZBM-30,

1ZM-1 and COK-7, alone or in admixture.

15 7) A method as claimed in claim 6, wherein said monodimensional 10 MR zeolite
molecular sieve is selected from among the zeolite molecular sieves ZSM-48 and ZBM-

30, alone or in admixture.

8) A method as claimed in claim 7, wherein said monodimensional 10 MR zeolite

molecular sieve is ZBM-30.

20 9) A method as claimed in claim 8, wherein said monodimensional 10 MR zeolite
molecular sieve is ZBM-30 synthesized with the triethylene tetramine organic

structurant.

10) A method as claimed in any one of claims 1 to 9, wherein said
hydroisomerization catalyst comprises either at least one noble metal of group VIli or
25 at least one metal of group VIB, in combination with at least one non-noble metal of

group VIl

11} A method as claimed in any one of claims 1 to 10, wherein said

hydroisomerization catalyst comprises platinum and palladium.
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30, alone or in adm xture. 8) A nethod as clainmed in claim7, wherein said
nonodi nensional 10 MR zeolite nolecular sieve is ZBM30. 20 9) A nethod as
clainmed in claim8, wherein said nonodi nensional 10 MR zeolite nolecul ar
sieve is ZBM 30 synthesized with the triethylene tetram ne organic
structurant. 10) A nethod as clainmed in any one of clains 1 to 9, wherein
sai d hydroi SONHrA #@dthd a€ &lah¥$lin GRYRNE P TIMhE el &, LIRAsH BRGORR&s et al
of group VIl or 25 at least one netal of group VIB, in conbination with
at | east oneownsish-ofebhloé theevedetalfle oy anpaniivial fatg Epsentiniy bodaiamgatigiyeeidies n any
one of clains wher ein i&aﬁ&r hydr ol sonmeri zati on cat al gst conpri ses

o1 C
pl ati num anan$i?tﬁya5ﬁ' r gsterspw PP fativashaig hayingrd) nembenef garkpms 1
to 11, wher gighd BReiheddal Si | veget abl |l s.and
animal fats, essenFIi gl 'y %%ﬁ?gpﬂ?jr%g%tﬁé fgpf?%ﬁ'ﬁégmgﬁ atty’ %(??%iscg%tlpr
esters, %t hndyditoc ailppearfaf linseedacrambbandngtrapialineill te 6@ RADIINAFRING
rangi ng between 6 and 25, and said oils can be palm pal mnut, copra,
castor 5 anéiilomesRr AneseesbEwawsh genetie aendificetion r Abridizatioophawell bs alghe t he
oil's resulting nf.l ower. or, r.apeseed through genetic nodification or
hybri di zat i gfrﬂlg Jgét%\r/@éfﬁ%aé'lsﬁrﬁgyal8?'?'5, waste kitchen oils or animal oils.
25
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