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

DI ESEL FUEL BASES USI NG AZEQOLI TE CATALYST FIELD OF THE I NVENTION I n an

i nternational context characterized by the fast growh of fuel needs, in
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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 feedstacks
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 faedstocks by
transesterification. The triglycerides that essentially make up such feedstocks are then
converted, in the presence of an alcohol and of a catalyst, to correspending 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 specHications.

BACKGROUND OF THE INVENTION
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hydrorefining of these 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. The catalysts used in the hydroisomerization stage are
bifunctional catalysts consisting of a metallic active phase comprising a group VI
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 Z5M-23, said method operating at a temperature ranging between 200°C and 500°C,




Patent application EP-1, 741, 768 descri bes a nethod conprising a
hydrotreatment stage, followed by a hydroi sonerization stage in order to
i nprove the cold properties 25 of the linear paraffins obtained. The
catal ysts used in the hydroisonerization stage are bifunctional catalysts
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sel ect ed fr mdaTONGreBRY It i j.C i r on .

nol ecul ar si eve t%?&%?ﬁ%@ﬂ%&?rﬁ%%e % If@k‘*é%’ﬁﬁ’gﬁéﬁ t![FfLe, gfs??ﬁ& 41,
ZSM 22, fer féasisite e losein th8vhia8le distllidtansélt 6t digzel faki o dadtion. t enper at ur e
rangi ng between 200C and 500C, 2 and at a pressure ranging between 2 and

15 MPa. HoweveODneusiitdagdbSthelineertonSOtd shovidadsetrddaibass, #rpnﬂésd&w@' e
distillate yield for diesel fuel production. One advantage of the i1 nvéntion

is to provi demingnkemaenewatdeisagrces, tombtae tighatidse! fusd bibstgyitide mhile AByRidEe
sources, ;to o%i 3 hi gh di esel fuel base yields while allowing 5 reduced
hydr ogen’ conSTHFSE MEFOBRBIPERMBEOH IE | NVENTI ON' The present invention relates
to a continuous method of converting feedstocks comng fromrenewabl e
sources to diesel fuel bases. THBIEQI OF AHE iNEATIQN ks cone from renewabl e
sources such as oils and fats of 10 vegetable or animal origin, or

m xtures of suthe pesest nelstionc midtas B6 _Gcdnkin GbysCREtHIRISOf @ilbRingf REdYodsi dS
and/ or esters._ Possible vegetable oils, which can be raw or refined,
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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

115 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 equa! 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,

¢} 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




20 a) a nunber of carbon atons equal to that of the initial fatty acid
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as, for exanple, the naphtha cut. The diesel fuel bases produced are of
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e good cold strength properties due to the degree of isomerization of the

paraffins of the cut,

* alow 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.
SUMMARY OF THE INVENTION

The invention relates to a method of treating a feedstock from a renewable

source, comprising the following stages:

20 a) hydrotreatment in the presence of a fixed-bed catalyst, said catalyst comprising
a hydro-dehydrogenizing function and an amorphous support, at a temperature
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

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

b) separation, from the effluent from stage a), of the hydrogen, the gases and at

least one hydrocarbon-containing base,




The invention relates to a method of treating a feedstock froma renewabl e
source, conprising the follow ng stages: 20 a) hydrotreatnment in the
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hydr o- dehydr ogeni zi ng function and an anorphous support, at a tenperature
rangi ng between 200C and 450C, at a pressure rangi ng between 1 MPa and 10

h Iy d Shamse Felod i . h-1 and 10 h-: and in
I\/Eg, prggeﬁge gf'ér eilwdtot al r%ﬁ%ﬂﬁ%ﬁ g& reﬁ%%gte)ﬁg%lxﬁggm\%a%ﬁnfcﬁg%f%%g?s&fﬁo'guch

that the hydtaggeh) hetbsprmsince2sf & dixed-bedrtg@soinhdeanod 30lcaift Ay Baid
hydrogen/ nB feedstock, b) separation, fromthe effluent fromstage a), of
t he hydr ogerfatalysk comprEEng alleast onegraup ¥Hemeial pod/er Isb leasooneaViBi grgubaseyl 4 c)

hydr oi soner i zat.i I rt ai d _hydr ocar baon-contai ni ng base
from o age B o rechonEmenMerBBobt f VG BUP RORFrCSres sodrs QePes: i ve
catal ysts sahdiedaﬂ&aty&émﬁaﬁmﬁeﬁbﬁ?ngﬂbeﬂmﬁt15ger¢ea,_g{§%@g\gtIalprg%hﬁ%{aqgﬂlﬁpr at
| east one VIB group netal and at [|east one nonodi nensional zeolite
mol ecul ar sibeteensh MPasangl0 MPabati arghdurtyespatedelotity rahgiag hetenad. uhé anangi ng

bet ween 150 nd_ 500 at a pregsure ranging_  between 1 MPa and 10 MPa, at
an hourly sggz}'b WEIDWEI“PWFP%? ﬁ’z etheepunt of hydrpgen migechwithibe ifeedstask

f I ] i t he edst ugh ;t hat
Phe: hydr ogeneaiat ol aroeBh/ UERGAC R E5fesd' bt 06T Kte) AB0O PTEAEY ock.

10 d) separ &dadetockfromthe effluent fromstage c), of the hydrogen, the
gases and at |east one diesel fuel base. DETAILED DESCRI PTI ON The present
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vegetable oils and animal fats, essentially
DETAILED DESCRIPTION
The present invention is particularly dedicated to the preparation of diesel fuel
bases corresponding to the new environmental standards, from feedstocks coming

15  from renewable sources.

These 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. These oils can be palm, palm-

nut, copra, castor and cotton oil, peanut, linseed, crambe and jatropha oil, all the oils

20 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

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

25  between 30 and 50 mm?/s.

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

5% by weight.
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15 . and/or silica support.

The metals of the catalysts used in the optional pretreatment of the method
according to the invention are sulfur-containing metals or metallic phases, preferably

metallic phases.

Prerefined feedstocks are preferably used in the method according to the

20 invention.

Stage a): Hydrotreatment of the feedstock from a renewable source

In stage a} of the method according to the invention, 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

25 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 feedstoc'k is such that the




15 and/or silica support. The nmetals of the catalysts used in the optional
pretreatnment of the nmethod according to the invention are

sul fur-containing netals or netallic phases, preferably netallic phases.
Prerefined feedstocks are preferably used in the nmethod according to the
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mnerals is _preferably used. This support can also contain other conpounds
and, titanium oxidé, phosphoric anhydride. A support consisting of alumina, more

preferably of n, & or y alumina is preferably used.

Said hydrogenizing function of the catalyst used in stage a) of the method
15  according to the invention is advantageously provided by at least one group VIl and/or

group VIB metal.

Said catalyst can advantageously be a catalyst comprising group VIl metals such

as, for example, nickel and/or cobalt, most often associated with at least one group

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

20 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 (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.

25 The total proportion of oxides of group VIB and VIl 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.




for exanple, oxides selected fromthe group made up of boron oxide,
zirconia, titanium oxide, phosphoric anhydride. A support consisting of
alumna, nore preferably of rl, Sor y alumna is preferably used. Said
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catal yst conprising group VII'l metals suc , nic
cobal t, nosteredn ¥H metadis] advedtageolshatangeabétwers 20ramdpL, préRrab BéuwebRr10
exanpl e nol ybseznum and/or tungsten. It is for exanple possible to use 20 a
cat al yst cor?B i"sing 0.5 to 10 % by wei ght of nickel oxide (NNOQ, preferably
1to 5 %by weight of nickel oxide, and 1 to 30 % by weight of nolybdenum
oxi de (Mp03), SﬁgéﬁWﬁbluyecsint&ta&esa)%fbgze weithdd acbrdimg yhtteniuveriondeas @s ban

h ' t .. the, percent S being expressed in % by weight
T ol at on o ipee P A e R B el felroserienpeotr @ Ao Fomch
id f gr v ] 8 ] . US X st age a
cvant ageotal v angone pedition SRR (il s e Rl R R e e
6 and 30 % logrbaeiatdrns bfthedhtay tlams b driier foohalimrashe Qifaldqsilhg:ﬂ%%&rboﬁs fhliRg

wei ght ratio expressed in nmetallic oxide between group nmet al'(s) and

gr ogp VI $ERY) the distilalinnagese of yiesgh fiels. Tbiswe dhe fZ@EiSﬁndel\g Epstatleeiatb%\y t
bet ween 10 A tal yst d.in st of t nmet hod according to
the inventi B%Hﬁ%gtﬁg 'Sg%’%?%g%\?a%ﬁg%’nw t@ﬁi‘?/@@@?*?{f& “W';g Fogiiows to
hydrogend zi ngitP@eesoliedstivh MUY ondendHBh redsi ki

sgl ec?i vity I'?’(')vvar so gﬁﬁydr’ogenazi on0 kggﬁﬂng r’? e'oﬁgq edrﬂ*ggﬁ ceafqgo(r%hg'tggﬁs of
the fatty chelertbat wouldrdeerade shereatalptiz perfdvenayicebdbility. Ay e saB O daddlyst Ng

wi thin the di Stijeigl tion range of diesel fuels. This is the reason why a

relatively P& ¥t ure is preferably used. Maxinizing the

hydr ogeni zi ng function also allows to
Said catalyst used in hydrotreatment stage a) of the method according to the

invention can also advantageously contain an element such as phosphorus and/or
15  boron. This element can be introduced into the matrix or preferably deposited on the
support. It is also possible to deposit silicon on the support, alone or with phosphorus

and/or boron and/or fluorine.

The proportion by weight of oxide in said element is usually advantageously less

than 20 %, preferably less than 10 % and it is usually advantageously at least 0.001 %.

20 The metals of the catalysts used in hydrotreatment stage a) of the method

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

A preferred metallic catalyst used in hydrotreatment stage a) of the 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

25  advantageously selected from the group made up of alumina, magnesium oxide and

silica, and the support preferably consists of alumina.

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




10 imt the polynerization and/or condensation reactions |eading to the
formation of coke that woul d degrade the catalytic performance stability.
A N or NiM type catalyst is preferably used. Said catal yst used in
hydrotreat nent stage a) of the nethod according to the invention can also
advant ageously contain an el ement such as phosphorus and/or 15 boron. This
el ement can dve drmidre dedtests wWithorle 6 Midve/datal\3f b&sSinRBleYa P RAR iR ABinke
support. It is also possible to deposit silicon on 'the support, alone®or
wi t h phosphdiays fload/ or boron and/or fluorine. The proportion by weight of
oxide in said elenent is usually advantageously less than 20 % preferably
| ess than 10 Y&heckaction exatserahy Juraguadiaaeonshdis Bnitb@85tn n@%a%nom%goThe
metal s of the catal ysts used in hydrotreatnent stage a? of the netho
accordi ng t §"¢ Rerspmydind ipshap: linuiid produdrresycls, agenthinglby the revgtlahldrogehases.
A preferged petallic catalyst used in hydrotreatnent stage a) of the nethod
according to the invention conprises a nickel content rangi ng between 20 %
and 80 % by wejght, .preferab bet ween 55 % and 65 % by wei ght. The
support of sai 82¢ ~ otthg dydenat lyend drosp stage 8y om t he group nade
up of alum na, magnesium oxide and silica, and the support preferably
consi sts of al lmstege b)rofdhe methedaedoyding to theduerraiongitief lefdestreatad affiyshsiscoul d
be used simult.aneou l% or .successively in stage a) of the nethod according
to the inveﬁ't"?%ﬁ[*}e&/ia? E:*tpﬂébal?rtef%‘i@b'yF‘Ptal‘rYrttﬁé’“g@6ﬁ@rGfSEPW@tlglﬁfeJéﬁmurpose

i nvention. ISy i I trially i 8 ,one or re
reactors Wi Egﬂlt@?]?%rgq?rgrge% eggriag?&g% %gseeggllr %A'n&ﬂgﬁ'gf"é(ﬁlfﬂﬁyn%?lﬁ | r(f]’é%"(?éﬁg? ng

|1 qui d 10 owhydibeerdefeisen tieatdah SAsoR A REseb YitPAS COLIETO,! shd dtTkdednby any
met hod known to the person skilled in the art: |iquid product recycPe,
quenchi ng bljadiddyiwesyboa-ceptainiag hase GithtacsuliBt ageteb) belSeptd ppinoneight. The

f t
hydrotreat egla?efrf Iogs?smly fBPn%é (?lﬁ'%ga)stage a) is separated at least partly from the

EA

hydrocarbon-containing product. Separation stage b) can thus be followed by a water

removal stage.

15 The purpose of the optional water removal stage is to eliminate at least partly the
water produced during the hydrotreatment reactions. What is referred to as water
removal is the elimination of the water produced by the hydrodeoxygenation reactions
(HDO). More or less complete water removal can depend on the water tolerance of
the hydroisomerization catalyst used in the subsequent stage of the method according

20 to the invention. Water removal can be achieved by any means and techniques known
to the person skilled in the art, for example drying, passage through a desiccant, flash,

decanting, etc.

Stage ¢): Hydroisomerization of the hydrotreated effluent from stage b)

At least part and preferably all of the liquid hydrocarbon-containing base obtained

25 at the end of stage b) is hydroisomerized in the presence of a selective
hydroisomerization catalyst. The hydroisomerization catalysts used in stage ¢) 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 stage b) of the nethod according to the invention, the hydrotreated
effluent is subjected at |east partly, preferably totally, to one or nore
separations. The purpose of this stage is to separate the gases fromthe
liquid, and notably to recover the 10 hydrogen-rich gases that can al so
contai n gases such as CO and CO2, and at |east one liquid

hydr ocar bon- com atéurighdeagmhVbtage &) Sf! fhdl metHHd® BcoPGhg ol theP MTLNRI A The
wat er possibly formed during stage a) Is separated at |east partly’fromthe
hydr ocar bon-y8iisemeriagtior cadalyst. coBepiaesitilenst stageup VIIcmetdl hug/obat kadtlopeed by
a water renpval tagg. 15 Thﬁ uqqu.oge of the optional water renoval stage
is to elim @ XP ek @t Mﬂ?‘? ydrpgenizing fupsiioadarslipt fegst pee molecular

hydr ot r eat mgte bE€AMHVARS r}{% j erred to as water renoval is the
el imnation of the vvavtgersopro uncée n ts;nt' he hydr odeoxygenati on reactions

(HDO) . re or et.e ter_renoval can depend on the water

tol er anclvg of f Cg)?%?éggﬁb%ﬁ%\ﬁ\p‘%g?‘i e EW%'F%?”@E’@E Atplysh copsesgRither ast age
of the nmet hadhspere b i DVE Rt r Y chi eved
by any neans ;nd t echni aﬁée%g[t Efnrgv\&ﬁjp ?Pél P'Iﬁgé}g%[y\s{égtne(é{sﬁg %d%b‘r?%? elg)[a(@'alnru ' or
exanpl e dryipalpdipasadige it tretughueeddeshcoaditieast bas metaldg grolig Mg, %r‘)%¥é?rabl L age

c): Hydroi sor}eri%?ti on of the r:jydrot reated effluent from stage At. | east
part and pr &F8F8RIMPMupmoRg mohbdenemial thgstee i easpbigatinrawvith ag ldestseenianai ned

25 at the e f g hydroisonerized in the presenc f a_selective
hydr oi sornerlﬂgl%tlt8 imoezslgbg%@fs\”.ﬁ’ pfégeérg\tijw T"Cgﬁ‘irﬁf’f"zaé'?‘?r&'l“ é'l“i/]%‘leb@ﬂu%"éf?r?mystage
c) of the &idirehacatueichsalfhd@em! nvention are advantageously of

bi functional type, i.e. they have a hydro/dehydrogenizing function and a

R Cording ot naerastahi® e hyhed b BERANAA RSN comatlsEa s fdrsfone ApmP SUL g
| east one gnehlp méthl theetodd] B Metaltoht@AsST B hydAiVRerithBofeltdl staiel i

hydr odehydr ogeni zi n% function and at |east one nol ecul ar
stage c) 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
15 4% by weight and more preferably between 0.2 and 2 % by weight.

In cases where the hydroisomerization catalyst comprises at least one group VIB
metal in combination with at least one group VI non-noble metal, the group VIB
metal content of the hydroisomerization catalyst used in stage c) of the method
according to the invention advantageously ranges, in oxide equivalent, between 5 and

20 40 % by weight in relation to the finished catalyst, preferably between 10 and 35 % by
weight and more preferably between 15 and 30 % by weight, and the group VIll metal
content of said catalyst advantageously 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.

25 The metallic 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.
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sieve as the hydroisonerizing function. 5 According to the invention, the
hydroi someri zation catalyst conprises either at |east one noble nmetal of
group VIII preferably selected fromanong plati numor palladium active in
their reduced form or at |east one netal of group VIB, preferably

sel ected from anong nol ybdenum or tungsten, in conbination with at |east

- d..f kel
and cobal 1 pr o er ot g ce o Rudfolsem R RIGH e o B i kiney Tormioe 1o tescs

where the hynhrecmtlso,ntdae|h&dto:mmerahﬁd>ryedtawﬁr€§ﬁ1p$@§s a’:ttleéseaﬁé nRRBdigHeRkiBn 1!
nobl e net al the tot al noble netal content of the hydroisonerization

catal yst usd¥Rpeplitamalpeulay sisve phiherhydipispmarzimgdingiono t he i nvention
advant ageously ranges between 0.01 and 5 % by weight in relation to the
fini shed cat al yealite pnefbemlatbls:yv@eaméeﬁr&dlmamb “Atfasdol/ 7 &itdSi@idtur@ NYpaPr e
pref erably bE‘ nd 2 %b % I n cases V\/nere t he

hydr oi so a%%‘ﬁ"’eav‘é é\{'e'%rpp 195@" éﬂdl%&aed@@‘ﬂgrﬁ)upﬁ\ftﬂes editidtna 2001

conbi nati on r obI e taI up. Vi B
net al conterllz'tmeg ta‘hhilcﬁ dro %gmrrg[rig a'tclg/‘J 8§f’a'l'ey%rts Qs °§‘Eeég%r%c§a§fﬁefjhe
met hod accetchrmggt@tﬁd}epdrebemdrﬂal yidptspgeousl y ranges I n oxide

equi val ent, between 5 and 20 40 %b@kﬁweﬁr{%ght in relation to the finished

catal yst, pref moagam@growﬁﬁﬁb Mﬁ ?I%J(Hteﬁﬁ\o?@cg%r s@@%ﬁgp %‘]resngoeliag'ﬁ'F S aoglsly

bet ween 15 and 30 % by wel ght e group

cat al yst adwaemagsomnsedrbamgﬂﬁg with 10X Eere atomst1O MR oB@rﬁM@e'ﬂh@cﬁarﬁl@Q of10 %
by wei ght |n relation to the finished catal yst, preferably between 1 and 8

% by wéf ghth eaﬁaolr’ﬁsr@c’!ﬁcehérawey hb‘eﬂa\easrioll\ﬁ apenthgyatey aflmr%dageouﬂﬁ rgche ;
metallic hyg{ g l{; [ enl | on.c dva ageous e introduce
on said catatg'/c fi %@%&; e S'QF\ a?r&?"i fhat gﬁ?g PRIRI 9@ 819 pHtsiHE ofpaid such
as, for exmt@ TR 'thSh S meREiYndl TRE %R%écﬁ?’f‘e rﬁ?l%pl.ﬂglg%ﬁlngaﬁgﬁ?ig ﬁ 53 01n
accordance wi t h hydroi sonerization stage c ccor g t he
i nventi on, mohymeozammmatafm ladvarncadeadliyg ico@pAps sib@m ald dte@a@st oR®8lement
rmnodl nensi ? |
ected from the group made up of aluminium, iron, gallium, phosphorus and
15  boron, preferably aluminium. The Si/Al ratios of the zeolites described above are
advantageously those obtained upon synthesis or after post-synthesis dealumination
treatments known to the person 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 solutions. They are preferably, practically totally, in
20 acidic form, i.e. the atomic ratio of the monovalent compensation cation (sodium for
example) to element T inserted in the crystal lattice of the solid is advantageously
below 0.1, preferably befow 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

25  as to obtain the ammonium form of the zeolites that, once calcined, lead to the acidic

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

11




MR zeolite nol ecul ar sieve as the hydroisonerizing function. Zeolite

nol ecul ar sieves are defined in the "Atlas of Zeolite Structure Types" 5
classification, WM Meier, D.H dson and Ch. Baerlocher, 5th revised
edition, 2001, Elsevier, which the present application also refers to. The
zeolites are classified according to their pore or channel opening size.

Monodi mensi ciléde didn WEmbRGel b o ERHleRliasl; : L85 AnChaRBeLg whose
opening is defined by a rieng W t 109%[952%3?%@?%%&@6%&? Eg?r}' kr‘i&
channel s of antiEU-hk ajmeldrireadmixkesl ar si eve having a 10 MR opening are

advant ageously non interconnected nonodi nensi onal channels that directly

open onto the auksdodgaret veigh Hydroisdfftizdtfon kg BPSOHRBGAALorkha M3 fgo! i te
y

nol ecul ar si eves present in said hydroisonerization catalyst
advant ageoudM¥engienppiid angnodimensiamd ¥ MR astlitenmolet@arsieve Ts seleeretieflofr om

t he group made uphof al.um njum iron,_gallium 2ﬁ)gosphorus and 15 boron,
preferabgy AMAReAING RO emg‘e,:%[pr FISY§0&N 0148t RRM 0 14 dsantk §EKihatbrebwvie ar e
advant ageou ; S €4 | ke f.t er. past-synthesis

Geal U nat i GaRAIRS Sal PhGidaRReRAR 1 RIS ARl bl bt b b SElstindas,
wi t hout t hi drdm atmobgitig zetith Blosdoulse sic¥E7 NI A8 BIZBM 801 1BRY 81 0l dnA¥GFs. OF
not by acid attacks, or direct acid attacks by mneral or organic acid
sol utions. THr¢ pielerahhemaidanenodipeadena 4DIMR texdlisé mplecutar 2Rvats 26M-30 @nh

i.e. the atom ¢ rati g ,of the nonoval ent npensation cation (sodium for
exanpl e) to%grér%'ﬁter%w 8 F’é’ﬂo{}'ﬁ’%ﬁ@“@r é@t“ﬂﬁ Zeglite; meleslar rieve ol | ZBM-30
advant aG@OU§¢Mhe§?z%|d%fpth%1tri9trh$feglé@?Jré{mmﬁlo?%éngceﬁ(?@cﬁngn{mre preferably bel ow

0.01. Thus, the zeolites that go Into sal ct1ve hydroi sonerization
catal yst are agy oS al ci,ned_an X ged, by at | east one
treatment wit hflezfq’i g%?%ﬁ%f\'sﬁfe&é'tbefiérég?tEBﬂgp 'gfﬁmguﬁ?gé‘%/‘f"t%goﬁg igdescsibgt ai n

t he anmoni !Jm;ﬁaﬂérﬁ!@bliéﬁ%n}ﬁﬁhi?‘&?&%@@tqrFﬁ%@&fﬁﬂﬁ%{ﬂed lead to the acidic
formof said zeolites. Said nonodi nensional 10 zeolite nol ecul ar sieve

of sai d hydr ol AGEL 754 |3hscitlah iafent SpALYAN ASRY eeie! ect ed from among

the zeolite nolecular sieves o

TON structural type zeolites are described in the book “Atlas of Zeolite Structure

15 Types”, W.M. Meier, D.H. Olson and Ch. Baerlocher, 5" revised edition, 2001, Eisevier.

The TON structural zeolite is described in the aforementioned book “Atlas of

Zeolite Structure Types” and the NU-10 zeolite in patents EP-65,400 and EP-77,624.

The proportion of monodimensional 10 MR zeolite molecular sieve advantageously

ranges between 5 and 95 % by weight, preferably between 10 and 90 % by weight,

20 more preferably between 15 and 85 % by weight and most preferably between 20 and
80 % by weight in relation Ito the finished catalyst.

Said hydroisomerization catalyst preferably also comprises a binder consisting of a
porous mineral matrix. Said binder can advantageously be used during the stage of
forming said hydroisomerization catalyst. Forming is preferably performed with a

25  binder consisting of a matrix containing alumina, in any form known to the person

skilled in the art, and more preferably with a matrix containing gamma alumina.

The hydroisomerization 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 twisted shape, but they can also be manufactured
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structural type, such as NU-10, EUO selected fromanong EU-1 and ZSM 50,
taken 11 alone or in adm xture, or zeolite nol ecul ar sieves ZSM 48,

ZBM 30, IZM1, COK-7, EU-2 and EU-11, alone or in adm xture. In accordance
wi th hydroi sonerization stage c) of the nmethod according to the invention,
sai d nonodi nensional 10 MR zeolite nolecular sieve is selected from 5

anong the zeplidsed MoRA Wi dFushE@HER 38 i | ube il one
or i g adm xt ur e.s Sai d m)noduismangi oﬂéﬁl\%,o 'ﬁﬁégﬁ%’ﬁél??’vgeégr Jé)’&hﬁel g?cgg(qé'\?setnag
preferably swtregomducti aopelbiving ot HegzificdtichecameenivbatagsbewasedSM 48 and
ZBM 30, alone or in adm xture. Mre preferably, said nonodi nensional 10 MR

zeol i e mol eculmeasei aherd thedBicibradHtansERaRLELALAR 3t BAGEBABH AEAE! ONal

10 MR zeolite nol ecular sieve is ZBM30 10 synthesized wth the _
tri et hyl ene thet pebe nenasalgageinteised uiot waiEinthydresimdérezadi 38talyst d&%clrtpbed_ in
atent EP-A-46.504 and zeolite COK.7 is described in patent applications
Ep. 1, 702?88@5%3”%%%‘*0#%1’ Fedacedy Openpretoress Megnqdzkaricangueléng: pesdl orefvctioat ient
appl i cati on tfeBiferd hbdr B sy I S .ArLe ribed in
the book "Atlas of Zeol | eoggr?atcatgtére %ﬂg/%é@%b%@&%n@@yd%ﬁ@% aﬁgsagn and
Ch. Baer | ocheptal pressurevisghlg Betwidenn, andOBD, bard, $8Y bdmple, TRBudfdN ®hikts s al
zeolite is described in the aforenentioned book "Atlas of Zeolite Structure

Types" and EHOURELePEtASEIG, ithen ﬁtﬁlapé'ﬁtlyefﬂsew,wwoi%ﬁ]dt Eﬁt@hfﬁﬁ@/min,ﬁlen I
ti . ' i anal . MR zealite nolecul ar sieve advant ageously
anges. bet vati 8 T SER A 0 i eRatahls? edieyof Shatee e ke P ss
i ght, 120 b 0 i.qh . _
breferably beteomorag R nr BB YRE Conn Rt e (ot UratBl e mBo PR boytogt

cat al yst. Sal Hbdrydnpessitrerddpatioromettadably atvaptafeotsP by cahssdereé@npri ses a
bi nder consisting of a porous mneral matrix. Said binder can

advant ageous! yinbstctriRdcdl Wiitn k@) of 38€ ltnod ABrfeSd theMHIEMAOTFhE L | On
catalyst. Formng is preferably perfornmed wth a 25"bi nder consi sting of a
matri x cont Aydipisgmarizationaene thefedsockisknotantedpintthe ppsesaof hydrogen, with
said hydroisomerization catalyst, at operating temperatures and pressures
15  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 c) of the method according to the invention

20 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

25  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

30 flow.
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skilled in the art, and nore preferably with a matrix containing ganma

al um na. The hydroi sonerization catal ysts obtained are forned as grains of
vari ous shapes and dinmensions. They are generally used in form of
cylindrical or polylobed, biiobed, trilobed extrudates of straight or

tw sted shape, but they can al so be manufactured 12 and used in form of

crushed pomé%dlpﬁf@mﬁdnﬂ%mt@i@lﬁ%en‘f‘ﬂa Saged) Fthl f 1 ¥Re 5dl8lan
extrusion, such as pelTetizing or :

used. |In cadeastwhed®seélfeeltbaek oi soneri zati on catal yst contains at |east one
noble metal, the noble netal contained in said hydroi sonerization catal yst
has to be 5 advabicrgsieShith taEUR&Hod Qetorairg! & iRdintBAhRY if QL Omg%ﬁﬁeng
nmetal reduction is treatnent under hydrogen at a tenperature rangi ng

bet ween 150@nethad @sGdiagdo dhe ingentitralthe hpdsisomerizapeffigediat vagectdd anidads0

bars. For, exan@I e, eangICti on consists in a 2-hour step at 150C, then a
t enper at dr e Pl O pﬁ‘ifref uEE#A L0 gne of @ase serarations. R AUTPRsRPHtHS stagpisrtost ep
at 450C; thr, toQ] i flowrate 10 is 1000
normal 18 Ny Gaen aca T are o PRERFaphte Ve AE LIl Bk hs

constant atcad alsarconfaiy ligktsSiuch ssatiial iQreuiahbiad 1628 RAVBARARIYE ¥nds
considered. In accordance with stage c) of the nethod according to the

i nvention, indPhe cuhlnasadipgref theandpbthazenids nattbe fobists bbttie presanbitvactiend, in
t he presenc f,.nydrogen, with_ said hydroisonerization catalyst, at,
operating t Z)Hgél?'atcﬁf 88" &5 F%@gﬁ?‘?g’ td8\Aarieayesading af F?}ﬁlvﬁﬁ reforming

non- convgr t igRght hydr oi someri zation of the feedstock. This neans that
hydr oi sonmeri zation is carried out with a conversion of the 150C+ fraction

to a 150C fragti D¢ eelngw %Iby wei ght, preferably bel ow 10 % by wei ght
and nore pref y wei ght. Thus, hydroi sonerization stage c)
of the nmethod according to the invention 20 operates at a tenperature

rangi ng bet wee "B RHINBHES hstrage Rt apranewnaragbn armesdsead dhis, ifor e
geTerSoly Fekaeen 4986 5 LR - OB, PR o0

It is possible to add to the recycle gas of stage b) and/or of stage d) a certain

15 amount of sulfur compound (such as DMDS, dimethyl disulfide) that produces
hydrogen sulfide H,S through thermal decomposition. This device aflows to maintain, if
necessary, the hydrot-reatment catalyst and/or the hydroisomerization catalyst in 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 %

20  vol, or even at least 0.2 % vol.

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

the hydrotreatment and/or hydroisomerization catalyst beds.

Products obtained

25 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
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preferably between 1 MPa and 9 MPa, at an hourly space velocity

advant ageously ranging between 0.1 h"1 and 10 h-1, preferably between 0.2
h"1 and 7 h"1 and nore 25 preferably between 0.5 h"1 and 5 h-1, at a
hydrogen flow rate such that the hydrogen/hydrocarbon volunme ratio

advant ageously ranges between 70 and 1000 Nn8/nB feedstock, preferably

between 100 and }Q0Q:+NBohupro f K Jsore pref erabl yv_between
150 and 1000 Nn8 hS%r ogeﬁ/nﬁ fg%ﬁﬁéﬂ(.ﬁ%ﬁég%s@{]&egﬁﬁy&' rdgftgol‘}%\fair%'ﬁ?ﬁ'cén
stage i s prebetenbbyloaix%dlyeekightt h a cocurrent 30 flow 13 Stage d):

Separation, fromthe effluent fromstage c), of the hydrogen, the gases and

at least one {i epetethtiChulBsss hﬁemoit;}%@%g with the nmethod according to
the invention, in stage d) of the nethod according to the invention, the

hydr oi someri ze ffluent.is,subjected at.least 5 rtl preferably
totally, to ong grr‘e ?r%r}sgyéséﬁé?v&?#@% ?HQ'%WP&@&ES&%?%%O Eﬁ/ﬁge isto
separate _the gases fromthe liquid and notably to recover the hydrogen-rich
gases that cah Hisgnematiayisropitgitdd s argeafiomatod@mats cut and at | east one
di esel fuel cut and a naphtha cut. Upgradi ng of the naphtha cut is not the

obj ect of the préseold strengtit p@perticbare thinpatiblé venthbeuaduaaAgAasSkivh gent
to a steamcracking or catalytic reformn 10 plant. Gas treatnent and

recycl e The cgadIterRIugEINE RGNt Relomydb S a dlaud prist hrdew -$6par at ed i n st ages
b) and d) is, if necessary, at least partly treated in order to reduce its
proportion of Theinven(iah also @lgtes td a plapotkatbtan be wdd fbe ihbRN@ENE ! the 9as
of stage b) and/or of st ag[e d) a certain 15 anount of sul fur conpound
(such as DMVESINQS| 3rspreling @ithaifveldIn.t hat produces hydrogen sul fide HZS
t hrough thermal deconposition. This device allows to maintain, if
necessaiy, theAhshomstindigune htthe deelsyek fomdforewabie soyctesisSfadetiiongh lig(1)
cat al yst in.n&hgI sul furized staSe. Advant ageously, the anmount of sul fur
conpound i ninte Mgré)arelagng%:fpne (3) operating in the presence of hydrogen, the hydrogen
being delivered through pipe (2). In hydrotreatment zone (3), the feedstock is
contacted with a hydrotreatment catalyst described above. The hydrotreated effluent
is then fed into a separation zone (4) so as to separate the gases from the liquids. The
15  hydrogen-rich gases are recovered and discharged through line (5), and the liquid
hydrocarbon fraction is recovered and sent to a subsequent hydroisomerization stage
(7} using the zeolite type selective hydroisomerization catalyst, 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
20  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

25 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

15




that the HZS content of the recycle gas is at |east 15 ppmvol, preferably
at least 0.1 % 20 vol, or even at least 0.2 %vol. The recycle hydrogen
can be advantageously introduced with the inflowing feedstock in stage a)
and/or in stage c) and/or in formof quench hydrogen between the
hydr ot r eat mrent and/ or hydroi soneri zati on catal yst beds. Products obtained

25 The prod I i XA bl | ent _characteri.stics
and 1t "tner of yRAHAGAAPYolBht ol B ds BN WLkl FUEE Pl AP REaia 30 3t i
content is kbkeatahBt ppringvbeghprevicbislyi suffuliRUal 7@ ENBler & eadabEBI of YeR§hoW 5

% by weight, and ifs polyaromatics content below 2 % by weight the cetane
nunber is exX@8IKeEnt corigising mHarampasics and haying & suiir con@A0belgivii® rmal wielghtiost

cases bel ow / th i\ pemati c .vi SCOSi at 40C ranges from2 to 8
me/s its cogl%gtaié?rng'&gbte 387%p°e°5‘? AEE albeite REAT phizd Gt vtsae Samperivon i

st andar ds, Widel heresf@k & ifirbd®edpP! uggi ng poi nt bel ow -15C and a cl oud point
bel ow -5C. The invention also relates to a plant that can be used for

i npl enenting the nethod according to the invention. 10 As shown in Figure
1, the feedstock fromrenewabl e sources is fed through line (1) into
hydrotreatment zone (3) operating in the presence of hydrogen, the hydrogen
bei ng delivered through pipe (2). In hydrotreatnent zone (3), the feedstock
is contacted with a hydrotreatnent catal yst descri bed above. The
hydrotreated effluent is then fed into a separation zone (4) so as to
‘separate the gases fromthe liquids. The 15 hydrogen-rich gases are
recovered and di scharged through line (5), and the liquid hydrocarbon
fraction is recovered and sent to a subsequent hydroi sonmerization stage

(7) using the zeolite type selective hydroisonerization catal yst, through
l'ine (5).
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According to Figure 1, the liquid diesel fuel base fraction is fed, with a
hydr ogen stream through line (6), into hydroi sonerization zone (7)
containing the selective 20 hydroi soneri zation catal yst descri bed above.
The effluent thus hydroisonerized is then sent via pipe (8) to separation
zone (9) so as to separate the gases fromat |east one diesel fuel cut
recovered through line (10) that can be upgraded in the diesel fuel pool.
Exanple 1 25 Stage a): hydrotreatnent In a reactor whose tenperature is

controlled ; Loyl de isof Bl _operation and equi pped wth a fji xed
bed | aden %t%ﬁ@%&g%#{%eﬁ%% otreatﬁag{?'t%%égt’%??@t based| 8RY MAsekel and
nol ybdenum ine

havi ng a nickel oxil{de content equal to 3 % by werght,—a 1
nmol ybdenum cfﬁjirﬂl'é'ccontent equal ©l61® % by wei ght andda P205 content equal
to 6 % the catatyst traving been previ-ousty—stt-furized—370—g--h—prerefli ned
rape oi |l of] Pabmitdlely 920 kg/ nB,| €&t ai ni ng no arondtiws and having a sul fur
cont ent belfow10—ppm-wetght f cetane nunber 35 lof cold filter-plugding
poi nt of +2Q€anid whose conposift¢@pis 5 given herleafter is introduced: 16
Fatty acid|glycerides Fatty chajin nature % by nass | Palmtic C16:0 4
Pal m t ol eicdé‘g,-gzl <0.5 Stearig 81'0 2 (Oeic C18:]2.61 Linoleic C18:2 20
Linolenic C18:3 9 Arachidic C2070U'<0.5 Gadoleic CG20:1 1

Linoleic C18:2 20
Linolenic C18:3 9
Arachidic C20:0 <0.5
Gadoleic C20:1 1
Behenic €22:0 | <0.5
Erucic C22:1 <1

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

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

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

All of the hydrotreated effluent from stage a) is separated so as to recover the

hydrogen-rich gases and a liquid diesel fuel base.

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

catalyst according to the invention

10 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
operating method described hereafter. The ZBM-30 zeolite is synthesized according to
the BASF patent EP-A-46,504 with the triethylene tetramine organic structurant. The

- 15 crude synthesis ZBM-30 zeolite is subjected to calcination at 550°C in a dry air stream
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Behenic C22:0 <0.5 Erucic C22:1 <1 700 N8 hydrogen/ nB feedstock are fed
into the reactor maintained at a tenperature of 300C and at a pressure of
5 MPa. 5 Stage b): separation of the effluent fromstage a) Al of the
hydrotreated effluent fromstage a) is separated so as to recover the
hydr ogen-rich gases and a liquid diesel fuel base. Stage c):

Hydr oi somer i faatp Mg Thé’l@l-mf%tz‘é@%i{gci%f&lnﬂ%hs bhQAet ﬁ]g)m%% ofias.

catal yst according to the invention Prieparation o

hydr oi somer i Thet tepihite it aliyest w@b FTHB3htyge calsiomar g&l apriooided adyaties CohdéadSasol
catal yst conf ai ni ng @ nobl e netal and a ZBM 30 nonodi nensional 10 MR
zeol ite. Thi®TRAN V¢ MixedBasie e dhert evredasythreugme 1.4 pematiametenslier oihe

descri bed h . Qte | hesi zed ding to_th
Bact ot ent PERREE thft SoRN e BSE of 30X BRE B GBI erh ! ant
The 15 csudeprsyortibesiyswZight 30 HzEENtiZoeisi ) KU} Reldd T %&Wé&}ﬁﬁ;&%éwc

inadry air stream 17 for 12 hours. The HZBM 30 zeolite (aci orm thus
obt ai ned haghereaftemsubigeted tof a48age Phealry dolpregnatisn riyxed agjuehus s@BSob yafe

al um na gel i.d heo. ea: Sasol . Cgnpany. The m xed paste is then
extr ydedgt hrpget[}g't\qha?% %}/(##P)d? ‘gﬁﬁ'ﬂe@ﬂdﬁ"emaﬁ‘ﬁﬁ in é‘x‘("%?ﬂaﬂ‘@é‘@tﬂﬁi‘?rﬁ BpwscPtar e
cal ci ned at ap{ifntftempdrA@W! shdrcaidiné for b SYs ;Egi{:l aF r?l‘?gér{\ 'Hrgg tp%(/e}l&'dght

of HZBM 30 is 20 % by wei ght. The support extru s are reatter
subj ect ed t bed atbAYE (EmmEhryturepseegom b iG mikly T praguRRnLySAitht I Blathum in

pl ati num sal t g_tH_gNHBMZ ,20H, left to mature in a water nmaturator for 24
hours atl afis WhshadseialystetirecaldinationdaPdBied for. two hours in a dry air
streamin a traversed bed at 500C (tenperature rise step 5Cmn). The
proportion by AeHyioisomepkaidnmafithe hydrafedtbé effivehshed cat al yst after
calcination is 0.48 % 2) Hydroisonerization of the hydrotreated effl uent

The effluent is hydroisomerized in a waste hydrogen stream over catalyst Cl in a

hydroisomerization reactor under the following operating conditions:
- hourly space velocity (volume of feedstock/volume of catalyst/hour) =1 h'
.15 - total operating pressure: 50 bars
- hydrogen/feedstock ratio: 700 normal litres/litre.

The temperature is adjusted so as to have a conversion of the 150°C+ fraction to a
150°C- fraction below 5 % by weight upon hydroisomerization. Before testing, the

catalyst undergoes a reduction stage under the following operating conditions:
20 - hydrogen flow rate: 1600 normal litres per hour and per litre catalyst
- 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
25 - pressure: 1 bar.

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

properties are given in Table 1 hereafter.
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The effluent is hydroisonmerized in a waste hydrogen stream over catalyst C
In a hydroisonerization reactor under the follow ng opéerating conditions:

- hourly space velocity (volune of feedstock/volune of catalyst/hour) =1
h-1 15 - total operating pressure: 50 bars - hydrogen/feedstock ratio: 700
normal litres/litre. The tenperature is adjusted so as to have a conversion
of the 150C+ fraction to a | 150G fraghien bel ow 5 % by wei ght upon
hydroi someri zation. Before testing, the catalyst undergoes a reductlon
stage under tThé folTow ng operating conditions:—20—=hydrogen—Ftowrate:
1600 normal litres per hour and peltroflyct eharasteristiogst - anbi ent tenperature
rise 120C —10C¢m = one-hour—step at—1206€——+tenmperature—+i+sef+roem1206C to
450C at 5C/ WO cut (whfel hour step at 450C 23 - pressure: 1 bar. The
hydr oi someri

properties BP&C gut(BiesdlwtPabl e 1 hereafter 9718 Table 1 Product
characteri | —wt-.29 97 Product

stt+es—150Ccut~—{w—949—3—150 Cout (Diese
quality of the 150C cut Cet areodutiientycAGENESE3t64 Col d filter-plugging
poi nt (C) 27 SwH-fur—content / ppm-wel nhf\ 0 _The et hod accordi ng to the

i nvention tdeusealmbavsAsToioHb A n di esel fugj, bases of excellent qual ity
correspondihg-to the current specifications

Cold filter-plugging point (°C) -27

Sulfur content (ppm weight) 0

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

excellent quality corresponding to the current specifications.
5 Comparative example

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, a stage of separation b) of the hydrotreated
effluent from stage a) so as to recover the hydrogen-rich gases and a liquid diesel fuel

10  base, then a hydroisomerization stage 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 monodimensional 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 Al;(SO4)s, 18 H20, 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
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5 Conparative exanple A feedstock identical to the feed of Exanple 1 is
used in a process conprising a hydrotreatnent stage a) operating under the
sanme operating conditions and with the sanme catalyst as in stage a) of
Exanple 1, a stage of separation b) of the hydrotreated effluent from
stage a) so as to recover the hydrogen-rich gases and a |iquid diesel fuel
10 base, theatreamhiadrmi agrrmﬁutéagrh@.nofsma?f&@ha&ﬂsnﬁ Wfthkﬁ%.si’ﬁ%o&eea&a“ ng
conditions as stage c) of Exanple 1, but with a differe

hydr oi soner i°28iG Brancenyaery strear 0 tny Or/miisatergramadfi sotid)c it a:idyésto xhangathal yst

containing a fbl e netal Ed a ZSM 22 npnodi rren5| onal 10 MR zeolite. This
catal yst i s SBIT FEPNS LEG TP APMRIYRnsthesalid issherbreyahtdesefiyxfer4 hours

h ft dj th d
dascri bod by® Ernartecs” Bftor diraRiBRIRS FEHeE GBRohT ol g e ol ol

silica 5ol afrinucioamASididedoRofityatiheD, QM)UTIQ@'sdrﬂ)Ié%ﬂﬁféll WedsRbd mﬁm%é}m d
solution containing 3.54 granms Al2(SO4)3, 18 grans KOH and 16.7

grans di am NERERITEMONe they aliplina ghfaride (silved didtte test megdtives tthemlt it dioe fond

tirred. Th t ed ced. in tainle t eel autocl aves at
EOIC Af t er ?\Rgﬁl 2%&%’? es:sgéqﬁﬁzgﬂ?%gltgéfégﬂ%@l%ﬁé‘ﬁ s%tétﬁ%lg'ﬂlﬁé"'a gds

synt hesi zed pz@dddt By te BBSANRCs b EorkBe R Tﬁél%ll[géd ES{tsgs sUbg E?‘ér{tQ:c oAl ©

ratio of the crystallized structure is 30 s TAere
thermal | y t thyaughia Ldmamuiiametgedie. 19 sttrugatos (A0 sHtaiN3d ardeiehar amoofc &pl i d)

for 5 h?@ i‘ 400C then for_16 hours at 550C in an oxygen stream (10 m
02/ ni nu /g? HPE?f'"éB@ffcﬁfethTB?a@PWrbbatwala@@ftfhéSMazaaallﬁﬁreb\,c\aengbmghwth

Lhe anmon! UEaSe HIBEOL e iIET, BLAUON Loel L ! or, 4 houts, Lo an

aqueous sol utlon of ammoni um c FOrT o Nolmpiegetiop hygan s
amoni um chhqrdode s61anse b piRtih R s@lt5t(M—lg)4zH1@)I-§%'ﬂ?lt@ nia'%urfe'lﬁlﬁlvba\femﬁpu‘?ﬂow th

distilled water to rempve the al kaline chlioride (silver nitrate test
negative), fai@h hoursias ambierd temperature, thieglesicinad éordmod'rouaft NGOy aifRBezAMI i t e

is thereafter m xe ith a 5B3 type al um na provi ded by the
Condea- Sasof E"@S%%Fﬂg’/g\‘g ed E@H‘Pﬁéaait”@ 5§ SEQPO%«%B@MTW rsRportide 8y welghdafh a
L. 4mm oA}t i enbihisheb cHERSESd AR RbRINESS 4 © cal ci ned at 500C for
The catalyst reduction stage is the same as the stage carried out for
hydroisomerization catalyst C1, as well as the operating conditions of the

hydroisomerization test. The temperature is adjusted so as to have product qualities

comparable to those obtained with catalyst C1.

20 The hydroisomerized effluent is subsequently characterized. The yields and the

fuel properties are given in Table 2.

Table 2

Product characteristics

150°C cut {wt. %} ' 9

150 °C* cut {Diesel, wt.%) 91

Product quality of the 150°C + cut

Cetane number (ASTMD613) 62

Cold filter-plugging point (°C) -25

20




10 2 hours in an air stream The proportion by weight of HZSM22 is 14 %
by weight. The support extrudates are thereafter subjected to a stage of
dry inpregnation by an aqueous solution of platinumsalt Pt(NH3)4z+120H ,
left to mature in a water maturator for 24 hours at anbient tenperature,
then calcined for two hours in a dry air streamin a traversed bed at 500C
(tenmperature rise step 5 mn). The proportion by weight—of—i5ptatinumin
the fini she%"fﬁractoaTe%@pﬁ‘thér calcination i § 0.35 % The catal yst reduction
stage is the Sane as the stage carried out for—hydrorsonerization—catat yst
Cl, as well as the operating conditions of the hydroisonerization test.
The tenperature is adjusted so as to have product qualities conparable to
t hose obt ai ned Inweidtionatodyyledisdferizaflor btalpor Vi@ Bl sael e fusing Bhe ¥9v1-22
subsequent | )g?g%ar acterized. The yields and the fuel properties are given
in Table 2. Bydroispmggizationcirialyugtleadssto @ snore 5@aificent Yght /productsBsClorcut
(Diesel, w.J9 Lity of the 150C + cut Cetane nunber
(ASTMD613) égpnegfagf%?ﬁ%?gét@%ﬁ%ﬁf ng point (C) -25 20 Sulfur content (ppm
wt) O In relation to hydroisonerization catalyst ClL, it can be seen that
using the ZSM 22 based hydroi soneri zation catal yst |leads to a nore
significant light products |oss for conparable product qualities. 21
CLAIMS 1) A nmethod of treating a feedstock from a renewabl e source,
conprising the
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foll owi ng stages: a) hydrotreatnent in the presence of a fixed-bed

catal yst, said catalyst conprising a 5 hydro-dehydrogeni zing function and
an anor phous support, at a tenperature ranging between 200C and 450C, at a
pressure rangi ng between 1 MPa and 10 MPa, at an hourly space velocity
rangi ng between 0.1 h-' and 10 h'1l and in the presence of a total anount
of hydrogen m xed with the feedstock such that the hydrogen/feedstock ratio
ranges between 150 and 750 NnB hydr ogemiAfgsd eedst ock, 10 b) separation,
fromthe effluent fromstage a), of the hydrogen, the gases and at | east
one hydrocar bon-cont ai ni ng base, c¢) hydroi sonerization of at |east part of
sai d hydrocar bappac idhi Q@%e f i e of

fi xed- bed hydro?soﬂgyﬁjgaﬂqgﬁ se gcf%?(?/%é%gﬁgﬁny%%r?ﬁé&%b%e (S:gqrg?’y&%pr&sbnﬁp%fasi ng
at | east ondodpvdopstekes: nmetal and/or at | east one VIB group netal and at 15
| east one nonodi nensional 10 MR zeolite nol ecul ar sieve, said stage c)

bei ng carri e) hy@atreatmenttif TRE had ! il o2
pressure raﬁ‘gi %g bet ween 1 aégﬁ%b ?ggﬁg%bgfkiﬁﬁyﬁ%é?ﬁ%a%ée%r%cétay
rangi ng bet Widip-dehydrpgeniaing fun@ion’ dndamcarhorphons quppseNsea tinferiat@tangimpunt
of hydrogen aned %}%Lg tae feedstock such that the hydrogen/feedstoc
ratio ranged*B¥ie G"9420Te 66 2NeTarsHEe ragingdedyest k MRy arg A8 MNRY, @b anf r om
the effluen t an, t.he gases.and at | east ne
i'esel fuel "unEB} IHOCY foring e B 34 e 0 PR BR Br e

oper at es i natribenpoliseinagenahixad withtiak fesmetiek sedh tMEHRARArdBRededdtbék RS
f eedst ock such that the hydrogen/feedstock 25 ratio ranges between 150 and

700 N8 hydfigenbeigversdgapnad K50 B’ Aydesghotin’fsedstadkned in claim 2, wherein
stage a) operates in the presence of a total anount of hydrogen m xed with

the feeddt obksepacdtionhromt the dfifiimodond fragels), €ihe Myakdgen! GRS PAIIRGBast 50

and 650 NnB8 hydrogen/ nB feedst ock.
oné hydrocarbon-containing base,

c) hydroisomerization of at least part of said hydrocarbon-containing base from stage
b) in the presence of a fixed-bed hydroisomerization selective catalyst, said catalyst
comprising at least one group ViIl metal and/or at least one VIB group metal and at
15  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
such that the hydrogen/feedstock ratic ranges between 70 and 1000 Nm3/m?
20 feedstock, |

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

one diesel fuel base,

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

25  ratio ranges between 150 and 700 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 650 Nm? hydrogen/m?® feedstock.
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22 4) A nethod as clainmed in claim2, wherein stage a) operates in the
presence of a total anount of hydrogen m xed with the feedstock such that
the hydrogen/feedstock ratio ranges between 150 and 600 Nn8 hydrogen/n8
feedstock. 5) A nmethod as clainmed in any one of claims 1 to 4, wherein the
total proportion of 5 oxides of group VIB and VIII netals in the catal yst

used in stage &) Amutges abekieeinlaidnt wHerdh BYaghR) Ghdratd? ik ﬂ#@ﬁﬁe@&c‘e%{%he
total mass of catalyst. 6) A nethod as clainmed in any one of clains to 5,
wher ei n sai dotbABaNAEe{dIVErREen miged/Rithdbe feedstook ahlthat thiedweragn Fabditock

hydr oi soner i pon catal yst is ted from anong the zeolite nolecul ar
siyeves of T(ﬁiﬁl‘gsﬁngﬁlfﬁtﬁllegf’ngfmig@ﬁﬁﬁ‘sﬂmoﬁﬁl/%%dgwksel ected from anong
EU-1 and ZSM 5Q, taken alone or in adm xture, or zeolite nolecular sieves
ZSM 48, ZBM 302 A mathod escyaimedinjany eprjofmlaims 1 taowkerein the tottipiopbetion.of7) A

hod | aj I lqi , i id odi prensi onal 10 MR zeolite
ol coul ay <iRdEEBe buBAb Tl RRESL I AR oD Ried ol rnecs Rpeem B 48,

ZBM 30, 15ahdMb% w\deigmn?elaab@&eﬂ@rto{amn%gmf&%fm\%t 8) A nethod as cl ai med

in claim7, wherein sai d nonodi nensi onal MR zeolite nolecular sieve is

i S| M 48 and ZBM 30, 30,
2l one or i ado i e ine I SRR AT R rieh s tndrdersand
monodi mensi A0aViR o8 melekcilal siedd JTORRCH RbisshENAtibR c%%s%% sél_g%tg@‘ frgwh hod

as clainmed in claim9, wherein said nonodi nensional 10 zeolite
nol ecul ar sPB@Egitge Zeplittomelastlie sieves! ofi TON tstrectural eype;| @k dseNUaNG;, IEQO,

i . 11) A h | ai ned i of clains 1 to 10,
wheroi n1Qai EHEA Mo Arabni L AR 704G Jen MR (e Sl et realie one
nobl e et al nflectiiaP Uievés! IsMlag, %M-%sznﬁ’fie dﬁ-%} EBIZ 9h8 UBJ-YE,B’anInre] or in

conbination with at | east one” non-noble et
admixture,

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, ZBM-30, |

15 1ZM-1 and COK-7, alone or in admixture.

8} A method as claimed in claim 7, 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.

9} A method as claimed in claim 8, wherein said monodimensional 10 MR zeolite

20  molecular sieve is ZBM-30.

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

structurant.

11) A method as claimed in any one of “claims 1 to 10, wherein said
25  hydroisomerization catalyst comprises 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 metal of

group VHI.

12) A method as claimed in any one of claims 1 to 11, wherein the noble metal

content of the hydroisomerization catalyst used in stage c) of the method according to
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group VII1. 12) A method as clained in any one of clains 1 to 11, wherein
the noble nmetal content of the hydroi sonerization catal yst used in stage

c) of the nethod according to 23 the invention ranges between 0.01 and 5 %
by weight in relation to the finished catalyst. 13) A nmethod as clained in
any one of clainms 1 to 12, wherein the group VIB netal content of the
hydr oi soner ithatin@RtieAlrahyest bdtaREn g LAIS %) b lveidhe 1%@%% 4 %df'irﬁﬂ]eﬁo S
t he invention ranges, in oxide equivalent, between 5 an 8 Yo by wel ght in
rel ation tocakdyst.i ni shed catalyst, and the group VIII netal content of said
catal yst ranges, in oxide equivalent, between 0.5 and 10 % by weight in

relation to the3fA meshebascorimey i anyldne &f dBhD 06 23, WhALIBHE P LAY ATREaIOf
claims 1 to 13, wherein the feedstocks consist of all of tﬁe veget abl e

oi | s and anicaglent gt the hydepisamerizptjon catalystnisad it stage g)of theleethatiOacanrdirfgabt y

acids or _esters Lt h _hydrocarbon fatty chains_havin nunber of carbon
at ons rangi riige wg?mo&ragg%w %g)eaﬁ%"ﬂ?'ﬁ' B‘?ﬂ"’#i‘:éﬁ"l?léog/agmwegﬂﬁm rlationdapr a,

castor and ikOkkieOiatalyREM W e drbils Qﬁ’fsjrgg%f t@cfﬁfgnutgﬁQS%iﬁggﬁ?gﬁ?%%e%ﬁn %Hdgfqhgr

oils resulting from sunflower of rape ica
hybri di zat i enyivalsnyvbbtwees e gee10 i Bysveighsh feliidrcld@Re Bhishedéatalpitmal  oi | s.
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14) A method as claimed in any one of claims 1 to 13, wherein the feedstocks

consist of all of the vegetable oils and animal fats, essentially containing triglycerides

10 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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