PROCESS FOR HYDROTREATMENT AND HYDRO SOVERI ZATI ON OF FEEDSTOCKS OBTAI NED
FROM A RENEWABLE SOURCE | MPLEMENTI NG A MODI FI ED ZEOLI TE Fi el d of the

| nventi on In an international context nmarked by the rapid growth of
fuel requirenments, in particular gas oil and kerosene bases in the European
Communi ty, the search for new sources;of renewabl e energy that can be
integrated into the traditional arrangenent of the refining and production
of fuels constitutes a nmajor venture. In this regard, there has been
a very shargRoEBYS FEIE Y HROTRERTMYESAr SNDOlY DRESEN ERPZANIOYr@ri on into

the process for refini n@ newgroducts of Iant Qrigin obta| ned fromthe
conversion of t KERRYHIEKSI QP HAIRER; kAl &L%%Wél%e@ SOYH-Ehe production

of vegetable oils or apeMRNGINEUS iEDIRED PE0R3SE I N the cost of fossil
fuels. Likew se, the trag@E onal o?u? (et hanol or nethyl esters of
vegetable oils, primarily) have acqui red an actual status of a suppl enent
to petroleumtype fuels in the fuel pools. In addition, the processes that
are now @Mﬂ%&%@%egetable oils or animal fats are at the origin of
Cx2 emi ssi ons,inkAnowembthal JeasRt me@aﬁ by eneebfi@ etcsvibof fuhbre@mxﬂnmﬂm[rﬁﬂt . A

better use of these bi 0 resources, h as, for exa i ntegration
into the HajéIg&st ol HSUeP PR S rob & o areah CoRvR S B ffﬁafe e The

hi gh demang;. c%Qéflgaava%!é enNg tﬂfa%ﬁ:@&ﬁ‘é‘ﬁténkb@éﬁmoqﬁélﬁbcﬁﬁoﬁé& Mhﬁo@x%cﬁt@ﬂ{et ance of
concerns |inked he environnment, reinforces the advantage of using
feedstockl@ﬁmbganﬁyadtﬁqf@moiﬁwéﬁwabﬂém%@m@évmﬁg t hese feedstocks, it is
possible to ci e | re raw or
t hat have beenﬁjgl}lsé[ %élgt 1)eﬁg{m a?bee‘ﬁl%%%j B ltghtlrrgsncgp hg%g 3% %d(gsfp fglrg'l?gl These

f eedst ockia istegra@minehieapoatss Sérraiting esy swdbctasf plentghigoenbtdiesd Gomebd er s or

fatty acids, wher t he truc ure and .t he | ength of.the hydrocarbon chain
P e T it iar o B sntaelaSe bl A PR bR b A adE PO, ohal
gas oils gndy %ﬁiﬁlﬁqSﬁﬁ'@due to the m%@seﬂﬁﬁ&l d@kt%fﬂ@ish‘ﬁ@fd 9 ik&@s& aealadttiogal

transformation of the feedstock that is obtained fromthe renewabl e source

of par af fbipfuglsferbinof poRei; K oXy§atatie ole rpvady) haveredpredsenealof hydr ogen
(hydrotr ﬁﬁtﬂﬁ&ta)su E{EHE}T}'{QHEe{%EIﬂ'ﬁ e R4l I#p]e 621 AoySts Jadifokgwn for being
or this t& ese ?

active f action rocesses hydr ot r eat ment
of the fegdsisoskhaybteaiomechofvmdhat ase ervenblslodls sourpel fatselfadtrﬁm}glmeﬂ | known

and are dgscribed ipn nunerqus patent t ossible tq r exanpl e,
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production
therefore offer a certain advantage.

The high demand for gas oil and kerosene fuels, coupled with the importance of
concerns linked to the enviromment, reinforces the advantage of using feedstocks
obtained from renewable sources. Among these feedstocks, it is possible to cite, for
example, vegetable oils, animal fats that are raw or that have been pretreated, as well as
mixtures of such feedstocks. These feedstocks contain chemical structures such as
triglycerides or esters or fatty acids, whereby the structure and the length of the
hydrocarbon chain of the latter are compatible with the hydrocarbons that are present in
the gas oils and kerosene.

One possible method is the catalytic transformation of the feedstock that is
obtained from the renewable source of paraffinic fuel from which oxygen is removed in
the presence of hydrogen (hydrotreatment). Numerous metal or sulfur catalysts are

known for being active for this type of reaction.



of paraffins fromthe ester-type nol ecule according to two reaction

nmet hods: The hydrodeoxygenation | eading to the formati on of water by
consunption of hydrogen and to the formati on of hydrocarbons of the carbon
nunber (Cn) that is equal to that of the starting fatty acid chains, The
decar boxyl ati oni decar bonyl ati on | eading to the formation of carbon oxides
(carbon nonoxi de and carbon dioxide: CO and CO2) and to the formation of
hydr ocar bons, having one carbon less (Cn-1) relative to the starting fatty
acid chains  These pth@sdcs @ EaRhMRAM oftth@fecdSoRRbAIRAd o Pranthese
hydrotreat nent processes essentially consists of n-paraffins that can be

i ncor por aeBge pre Agedygug! Biownaid akedcsgErd ppgneroSoraity dt ispprdve i he

proper t1 es under, 69l o SONALL 1905 00f oI 1E % ek obr et o) Li Ayl ef 1 vent, a

hydr oi soneri zati o € IS necessary transforning the n-paraffins into
branched p&lafli ns exhi biting better properties under cold conditions.

The patent application.EP | 741 768. descr.i faor exanple, a process that
Conprses. hyanOEEER I 1o5rd SRy R dr S EuHENT DA b e REeSE as o

i nprove tdieaRIfaRErdn 88 cupdehe anlidulkobeh: e nsvef reddiien kiateas: par af fins that
are obtained. The catalysts that are used in the hydroi sonerization stage
are bifuncti onal Tetsdlrsfsey aandicndrigingtlo dre farmaticalo! deter by cpmamationelt
conprises a netalyPfo AR M bdrmbha! of 1 dRRhS6EEY i UM ATRAGPA ] adi um

pl ati num and ni ckel ,” di spersed on a nol'ecul ar sieve-type acid substrate
that is sel ect edthfirionquzitoribatSARG slatingSARPDadd ch#@8M 22, ferrierite or ZSM 23,
wher eby said process operates at a tenperature of between 200 and 500C, and
at a pr essure‘ofﬂgee eﬁ%@ﬁx alg)ﬁ/d% i@nga%ﬁé%ag}nﬁﬁ%ﬁgs@mﬁgOlfj{éaer OF this type
of solid brings abiott(cabdrossndxideyinglcaiboh divkdid €distEdl)aihe so the The

research work cagried o t he applicant on the ifjcation of numerous
zeolites and cry PW“Z‘%%‘Y%E"FE%F Eﬁggngs%ewa' o Sﬁch‘rgﬁw'"éiawﬁw&g%nati ng
active phases hagahigdd@ tthendinscovery that, surprisingly enough, a

catal yst for hydroisonerization of 3 paraffinic hydrocarbon feedstocks and
in particul ar atiardedlyanbivat ineblaigd Somchesrdntrogeatingedyeeeses obt ai ned from
a renewab : RISl : | 1 hat,.cont ai ns, | east one
hydr o-deh%%rnﬁg]ﬁlg%%ﬁlﬁ{gé%gp ?ﬁ%ﬁ@%ﬁ atcg}lﬂéé §sﬁg @Qlt%geg u% p]%rﬁag?r%%fgd ]?‘%%S%é? enents of
group VI BaahdSgasaupmMbl¢ theanabedies ubdd caleotdiadnscd ips hgkstrated lemst one
zeolite that ”?XHi Iai ts at. | east one serigeﬁ of C.anneI_Is V\:hOﬂS@ ogeni ng i s

defi ned by Sty R B ARPFER 4t eSS e BBy 08 Rit 6P ¥ %odi fi ed by
a parti cubradcheDgirhifigatiiontpE BERS SropbRideuider PO8 S0 obtain a hi gher
activity, La, _.a higher I_ev~eT of conversion, while making it possible to
obtai n an i npridyéacyi @plcasion BPddTE Wosesaribat &y cppaples yapscsatit gas oil s),
the hydral i i [ Lp. : i r forstreatnment
of feedstdoog S éoét)%gl}dr?ggt“%%g%%ggf%eﬁg&/gg?ggggﬁﬁ%got%a r%asa??l‘gﬁlgnh%ﬁ%t r eat ment
st age upstregatesfunden ®ai ebnbydnopistberBnday paraihms dtaigre obtained. Thheataipds f i cat i on

of zeolite by deposition of conpounds containi ng at,|east one. npl ecul ar

compound LM A5 RerE ROt e S CuraHoRa el e ik 851y st adi ed

idn t h_ebpazﬁétai d‘dﬁﬂ@%&bf@é thai donipgispossiktal c};ﬁ“ gr@.lpc‘i/f}'_ﬁthhhg s@&%ﬁhﬁrodﬂ?x&a@néoﬁ, 867 t hat
escri bes met hod .for preparation a zeol jte-based catal yst that

conpri sedadiiagBini et ?lglaihi%)a{éﬁfgewpw CulahSigtueBte ﬁab_éé?w ftIeast 0. 3%

by wei ghtq.0faMREPHRME SAPD.GR SAshde 2hHe. POrLsSerff of AEMZBOLLEELHBgd Pat ent US

4,996, 034 describes a process for substitufion of aluminumatons that are
present iproeesy earites @ afieraprestorelo! bytwseh 2@bmdt00s andher mbssusaifd process i s

carried out in on t.age Ji.n eous nmediuym using fluyorosilicate salts. The
patent USar 87 89254808 B ER Br BSarlh B0 sp RHRF e Sl st i ha
conpr i sesyiddst ag&llé @&tideposi tion of organosilicic materials in vapor phase
or in liquid phase, whereby the tar?het ed zeolites are zeolites with w de
pores, in parti'€drsrrch perkCaded oyt &y the appliggnbon b sradi Nrdtion O RS oHfent i on i s
ther ef or e, 01eP LV 0818, IR &S rdu® bollds 8Ad %%,h?ﬁro&&ﬁ:@ﬁ% QgKs pRRkahfied from a
renewabl e source i1 nplenenting - 1 n one hydroi Sonerization gt age downstream
from a hyldd ot thedispety Setagepasisg hyorghsormialyse ribpdrosamatisaionohat  conpri ses
a nodified zeolite-based substrate that nmakes it possible to obtain high

yi el ds of gas oil and kerosene bases



Anot her objective of the invention is to provide a process for treatnent of
f eedst ocks obtained froma renewabl e source inplenenting - in one

hydr oi soneri zati on stage downstream from a hydrotreatnent stage - a

catal yst that conprises as substrate a nodified zeolite that nmakes it
possible to reduce the 150G light fraction production 4 Object of the

I nvention More specifically, the invention relates to a process for
treatment of feedstocks obtained froma renewabl e source and conprising the
f ol | oW ngasifRgesydrocarbon feddstddi el ih @atioriat okinsdir 6 filgadsit Qekimidnt bhe
presence of a fixed-bed catal yst that conprises a hydro-dehydraogenating
funct i on lewigeFsbiginast e g sgnehinlle sRSE COPPHHBLP RAUNE Phisa sk CYLBlpivI B,
taken by L1581 o didhy BroBbathiHE SlenRRAna iSWRRI1aE S LiBhg IS cRElRCLEd from the
group that 1s forned gy alumhna, silica, silica-alummnas, nagnesia, clays
and mi xt wres VB atd dregsY 1 wod efultshiels ehaticerepiades at lpdsepresreokigitiant hyldbigt r eat nent
stage Opeatz %}ggso g‘t a tc;‘ a?l'i’l{i L \L:!f ce)seogje;%eg \;Asec% 11162(100 z?‘pquw 4%9%,0}(&'_[0“& ,(grlsessur e of
bet ween 1 And™to a, at an héurpy VO URetr T ¢8 FOw At e Bt ween 0. 1
h-1 and Xkbheldby saiddedlite tshaofifiesene parafula hatifitatigu @nickdsymade inyeksidiem m xed
with the feeds ka sych that %ge h%gr?gen/feeds ock ratio is between 70 and
1,000 NnEPb5Hn ﬁf}@}ﬁgﬁéﬁy% 16f 2 PigBEF L RE Conversion, w%u EpdpatiPeiivistoar ting from
the ef fl ughtn LDRLprbRdc @bﬁﬁﬂadiercﬁmmaﬁe@gst fikis afd ghydl0gen, gases, and at

| east one hydrocarbon ‘base, c) Rydroisonerization of at |east a
portion diydmaiomehigaiicoctaghbringaselempried ing: wbtess e dettmsm tfegyetopys i n t he
presence @f .a ifd - I ﬁggr' t.1.0n. o . Sai.dcatal yst
conpriseég%H%ﬁégéﬁggﬁggﬁgggéggi y F%élﬁé&?ﬁ%éﬁgkﬁfa%ﬁﬁgﬁéggg%’2898d from

t he groupitihadoniesizétanmegeby the metals of group VIB and group VIII of the
peri odi c tabl taken hy itself or, in.a mxture, .and a substrate that

onpr i sos. at HBESOateRH FEdeERSeP bR PEaSioS e SaPE aih bEhannel s
whose 0pansBgilirsodehiiadnbynhify 4168t WetshicBn alyIeR batoveEy wildy fridel y a') at

| east one_ stage for introducing at | east one al kaline cation that bel ongs
to group hepast Mpgows: ¥ pepqsapicouriee phaprent U §.462.8¢7a desrribes aEeHoAt of sai d
zeolite im,.the . p : ~ | s (=T : -contains at
| east onéBE#Pﬁﬁgﬁﬁgﬁgﬁ?“ggf%%fC?%QETﬂgﬁgggbgggS%%egggﬁﬁggqéégﬁ%ﬁg% of said
al kal i ne icaticonsphnge, NHEast dat’h bnsveigaho atidrplats bidias tnsoln éhehymats of tleat ment

emper ar deeier epdels SERETH A8 Rt A el Sl efltief 1B ana 10
MPa, at aRatheurlesenviol agelitid Barhdvewk baticod atbet waenct, skidgneteddis Bartied and i n

the presence of a total quantjty of hydrogen m xed with the feedstock such
that t he WY HY YGSHEF HetBERSNGAET §sing BRPHEene %ﬂétSardEae RAE ﬁ\ﬂ‘r‘éﬁngﬁof

f eedst oCkjescribes the preparation of a zeolitic catalyst that comprises a stage for deposition of
organosilicic materials in vapor phase or in liquid phase, whereby the targeted zeolites
are zeolites with wide pores, in particular the Y zeolite.

One objective of the invention is therefore to provide a process for treatment of
feedstocks obtained from a renewable source implementing — in one hydroisomerization
stage downstream from a hydrotreatment stage — a hydroisomerization catalyst that
comprises a modified zeolite-based substrate that makes it possible to obtain high yields
of gas o1l and kerosene bases.

Another objective of the invention is to provide a process for treatment of
feedstocks obtained from a renewable source implementing — in one hydroisomerization
stage downstream from a hydrotreatment stage — a catalyst that comprises as substrate a

modified zeolite that makes it possible to reduce the 150°C- light fraction production.



d) Separation, starting fromthe effluent that is obtained from stage c),

of hydrogen, gases, and at |east one gas oil base and one kerosene base.
Det ai | ed Description of the Invention This invention is particularly
devoted to the preparation of gas oil and kerosene fuel bases correspondi ng
to new environnmental standards, starting from feedstocks obtained from
renewabl e sources The feedstocks that are obtained fromrenewabl e
sources used in this invention are advantageously sel ected from anong the
oils and fats of plant or animal origin, or mxtures of such feedstocks,
cont ai nin tr| cerides and/or free fatty acids and/or esters. The

veget abl oBjiefiso é @GV ageousl y be raw or refined, totally or partially,

and obt ai ned fm&@sfaé&ﬁ*a‘dgyhge/vgno&tﬁh@agés iocaalﬂe&e,%s fo'%wa&lrfa Hedn feQYPEAN, pal m
pal m kernel, olive, coconut, d jatropha, whereby th ist I's not

exhaust i vatdfivg fmnn si@fewamlga@nmmﬁhogmpameﬂ ﬁl@ollw\emlevfams Aninmal fats are

advantageously te L om anpn lard.or _fats Q te fromthe
food i ndustry 5 ggﬁnne Pg%hlgg g%?ﬁnawﬁﬁxeymCE ?R,é%mi%Hagﬁﬁ gedstocks
essenti al dowpelmtaauﬂ: wchayioabnasihp lﬁﬁictidhﬁ&)xﬁ]fu sidg@t uerastginy el déoﬂ'oyp &Ihat one

skilled in _ the ar ls ows. under the na Cld ries as wel |
as free f4&f "w%Pf}’ég ?iglfweg@f awt?*i%@ffeqlqe US %fi d fone {Fee chains

of fatty AgiAsakhessel s EMnﬁ&d c1ie1 311108 aluthikdsi ﬁi§&1%§1af@§)magﬂ nhﬂufe@%ﬁ fatty
acid form have a nunber” of unsaturations per chain, al'so called a nunmber of

car bon- cat b tdewbleshangslpaherchapad hgbﬁwampry sieae oPEsASSEE bet ween 0 and 3
but that gcan be héff%*%%heeh@o(ﬁ’%&!%;@%a{t Ssurlfg'glf,g%twgen 1. «ﬁ]é’%ﬁ' fled from

al gae thaFnﬁenera ave a nu PUisa I'Ons per Chain 6f*5 to 6
The nol ecisligsriy kaam;marr& fpvesendf befivdeh e Ificedstioak's aﬁmatzheam eseab dlaned! f rom

renewabl e sourc sed in i nvention herefore hav nunber . of

unsat ur at§UeHey ngzxff ﬁ‘&e?‘”tf Fhengv@ ﬁbﬁrfél&}ryémaaa’%afta@@@ue iy bet ween
0 and 18.pehiieche%8d fi @80 $tdWts n%@&ﬂﬁh§ﬁkak&kk0n l'evel , expressed by number
of unsaturations per hydrocarbon fatty chain, is advantageously bet ween 0O

and 6. PheSepeeden sk stiam harcdiubt e dbiinefipariagals).of sour ces
generallw hﬁ%ﬂﬁﬁgﬁr&ﬁﬁ¥%ﬁ&‘8gﬁghgp % t&gg and in particul ar heteroatons
S

such as ni'troge en c In’"the vegetable oils are generally
bet ween appr oxu) rimdednyoxﬁexppmmwt 106 appmidnyofweid glytrcanbar Bisagiet 3 t hei r

nature. oq)eay nedafnonra gtggehb)l’ig ihe pr esénc?eyof\,\%x% tbeé py(P %rscgﬁlglgjzlaggn @ﬁﬁ?&f ocks. 6
whereby said catalyst comprises at least one hydro-dehydrogenating metal that is selected
from the group that is formed by the metals of group VIB and group VII of the periodic
table, taken by itself or in a mixiure, and a substrate that comprises at least one zeolite
that has at least one series of channels whose opening is defined by a ring with 8 oxygen
atoms, modified by a’) at least one stage for introducing at least one alkaline cation that
belongs to group 1A or I1A of the periodic table, b’) a stage for treatment of said zeolite
in the presence of at least one molecular compound that contains at least one silicon
atom, c’) at least one stage of partial exchange of said alkaline cations by NH," cations,
and d’) at least one heat treatment stage, whereby said hydroisomerization stage is carried
out at a temperature of between 150 and 500°C, at a pressure of between 1 MPa and 10
MPa, at an hourly volumetric flow rate of between 0.1 and 10 h, and in the presence of a
total quantity of hydrogen mixed with the feedstock such that the hydrogen/feedstock
ratio is between 70 and 1,000 Nm’/m’ of feedstock,



Prior to stage a) of the process according to the invention, the feedstock
can advant ageously undergo a stage for pretreatnent or pre-refining so as
to elimnate, by a suitable treatnent, contam nants such as netals, |ike

t he al kal i ne conpounds, for exanple, on ion-exchange resins,

al kal i ne-earths, and phosphorus Suitable treatnments can be, for exanple,
heat treatnments and/or chemcal treatnents that are well known to one
skilled in the art According to stage a) of the process according to
t he inventi ong) tRgah@edsitork froaPht efRkhithanettigatEtomistightpught into
contact with a fixed-bed catal yst conprising a hydro-dehydrogenating
functionfﬂﬁﬁﬁmb@ﬁﬁ¥ﬁ@éahkmﬁ@&%FﬂdﬁHmH%W§FH@%eﬁ¥%ﬁﬁav+II and/ or group VIB
taken by itself or in a mxture and a substrate that is selected fromthe
group that is formed by alumna, silica, silica-alumnas, nagnesia, clays
and m xt JresldfDatriptasef thadnahtibphese m neral s, whereby said hydrotreat nent

st age operates.at. a tenperature of be n 200 and 450 r.ef erably between
220 and 3500,%Pﬁ”5f%#8? ﬁ?gﬁukgﬁﬁgwg%e$§§%%e%%aﬂgﬁ’D?ﬁgtfegﬁlE?%aan even

nor e pr effesimecs AaRAR6nded wWeelw 2dlomaidhid 10aiardd) eapihesau Relsodret ween | MPa
and 10 MPa, in a preferred manner between 1 MPa and 6 MPa, and in an even
mor e pr efoBtnsd (FRERIFEEY HEE &S 1 MPa and 4 MPa, The hourly vol unetric flow

rate i s betweqmeQuchstBeid (AR drelddedinel fﬁ%ﬁr&&@\ﬁgﬁ& Q&h’*%és ssdrigudbinvkMige cont act
0

with the catalyst in the presence of hydrogen. The total quantity of
hydr ogen ang advdntagackisly hdedleklen gokng Sieguls and g oftrieat pyaidglenigieetst ock ratio

manner bl UELR 1t HAd ob - R YT o T bP Sk isBRBol Al PIECE e”

a) of thelhpregessde adcandingtdzootshebd mwentifond, tvhby sulpstialht endodbtdilkel cat al yst

that is inplenmented c al so advant ageous| y copnt ai t her conpounds and,
for exanlE TP UGLE AEPnF Giole PR AT PP OIFLa T BB SEHaR Of G 1 of med by
boron oxi@esnutiah Pikiopha, WHeAB! HR BX Ot candstBRospheni 6f Aaphydrkidee The
preferred substrate is an alumna substrate and in a very preferred manner
8-, or y-@fouperant Animal fatparg agwmiieyesly ssleggd Anpatyetiading oa featamsesed t hat
conpri ses,¢ I N ] . F .sel ected from anong

ni ckel ﬁgmﬁggg P?&F%&§#Rg¥h#kggﬁéhgfﬁﬁﬁQéEh?é?@P%?éﬁreferably conbi ned
with at | east Toee fetsakckofssgrielipcdiidy clpmefd sabdtyres ef e tradyderidaivasong

nmol ybdenum and t.ungsten, taken by itself or.in a,mxture ) The

cont ent | GF3at S HGLR dRirLH S FOND O e A 8RR bt S keSS de i s
advant ageetshydoes wegnci.tBestdnés thQY%dmybosei @htred thamsodehthyoxidie ThdieO) and
preferably between |I. and 5% by meighé‘of,nickel oxi de, and the content of
metal  oxi ‘AW5a% ClgiRsp INASIST SR BriRtTes BB I8 fOTbRYBASHIRFT liiaRATat oS

advant ageausiafn ReLWeRn J mand: 300w welahbuntb bamsw@ﬁmpg%ﬂﬁ (M003),
preferabl’y 5 to 25% by wei ght, the percentages being expressed in terns of
% by wei catompdssid heewdep Otang 3thot ikt smads highet headistlal yagthe oils that Tige t ot al
content of  oxi.des of al r |.B lodin | yst used in
stage a) Olbéamaeél\%gon glé’%%éﬁa%f%grg{%g%v%%g%gﬁgl ﬂ%&gﬁ){y}a\tﬁgs‘dﬁf Elgaﬁ%gﬁ tg)f%r ably

bet ween 6 and B3R%dyculueitigintrernedsattiiv éhetfeedstoekd tbtale smsisedfrom henesablal yst

The ratio by meight that is ﬁéfres ed in ternF of netal oxide, between netal
(or met al §Y°6T UGF JUVTEHE et PBYC HRTRIE T e grdiaps WaTFsspSper

advant agepustdiRehnean:, 20 AndechsBNndin® BA ek el BekeTBdRREkDBIWeen 10 and 2.
Said catalyst that is used in stage a) of the process according to the

i nvent i ontisagHoR i elgeoustsd Rvoruber lairaeiteipeserr Bydracasbaroidy BRAdk6yenat i ng

power so . fughs as possible the selectivity of the reaction
to a hydr%%gﬁgFgggﬁg%ggé}V|ng“the nunber of carbon atons of the fatty

chains, i e , Thdehydrlodborxygenatidiometieodhie souras generniixils @entirise yi el d of
hydr ocarbons enter.i.ng the fi.el.d . of distillation of rosenes and/or gas

of I's.  Thi @S TR HRES PEPREPUR T BuPPMRAS FIOE T Bl el SANREY at a

rel ativeliy heowgt@apReNakidend/aK BBrtédagphlaeiniyel 0geRainidngo bpneliwvaigal so makes
it possible tolimt the reactions of polynerization and/ or condensation

| eadi ng tF<eHES D HREIRBRS ofhey GRBreHRYP M 8y degnbdattralas {5895k y of the
catal ytic performances. Preferably, a catalyst of NN or Ni M type is used.
Said catalyst that is used in stage a) for hydrotreatnent of the process
according to the invention can al so advantageously contain a dopi ng el enent
that is selected from anong phosphorus and boron, taken by thenselves or in
a mxture. Said doping elenent can be introduced into the matrix or
preferably be deposited on the substrate. It is also possible to deposit
silicon on the substrate by itself or with phosphons and/or boron and/or
fluorine.



The content by wei ght of oxide of said doping elenment is advantageously

| ess than 20% and preferably less than 10% and it is advantageously at

| east 0.001% 8 The netals of the catalysts that are used in stage
a) for rydrotreatnent of the process according to the invention are

sul furized nmetals or netal phases andgpreferably sulfurized netals

The scope of this invention would not be exceeded by using a single

catal yst or several different catal ysts simultaneously or successively in
stage a) of thgopHAGERSS) AULOHGLAY adDdrdiletol thy BREdRRA, (RBf&dsbdagancan be
carried out industrially in one or nore reactors with one or re catalytic
beds and agrafageasi yungersh 4 Sagailer FgvmImEher pre-rehnipgasde A H8iestage b) of

the pr Oc%ﬁﬁab%:& il 059111%1};5%%5! Vet Lo fikenbyOnekeAbesthal Hf uent that is
I's su ted at |

obtained Trom stage a | ecte east partially, and preferably
conpl et eleyample, @nienerchangecsepalkatinoersths, Hnd pbijpbets ofuitahledrostagiés i s to

separate th ases fromthe |liqguid and in rticular 1o r t he

hydr ogen-FF Efﬁ &‘a‘g“@’é?p[ehg‘]taE E%aﬁmg? §Sﬂdél%ln(?igllnhcag%asatélgens%@lﬂt aég“&%?{g%gﬁ e, and at

| east onepkkgubdinhyelsocar bon base with a sulfur- content that is |less than

10 ppm by weight. The separation is carried out accarding.to all separation

met hods t hat &Céml@ﬁ’@\ms?%e B aarpestaseprdingdo P 8%&@%&8&‘@% stage can

advant ag%g%éﬁa\ﬂggﬁez#e%hﬁ%%gﬁ i BRI Bihogkddhall chlkn@wrisRgane skilled in
uc , e,

the art, or exanpl t he conbi nati on of one or more high- and/or
| ow pr essurde-édpdiogtrating fmadgrothaidiostoripgsat jeo ove Ty ohgramd Y hiagho and/ or

I LRRINg., [ 1 ' tor il ‘ f d
dur’ ho. ¢ riog 2% 5k PRISA0E e rixpren G R QR B0, Che

rofrea process accor t he
i nvent i onhganfoahsdbaduantaagbaysiliya-bemsepanatneda,afayvk eabniypaet oadtllsasf r om t he

l'iquid hydrocgarbon, base. The separation stage b) can .therefore
ad\?ant agéwéﬁ@106%1*#%"%?%%18&@S ‘Egﬁ‘%f”ir%ﬁ?ﬁ?“%%ﬁ%Bgef%“?s %Ia??ﬁ]%%?l}né’n()fof at | east

a portion,of.4,he0wad efpcansteRiplerallsh Bhlan@bsd90einvag8ferred mannerThe opti onal
stage for water renoval has as its object to elimnate at |east partially

t he wat erbetrhaen 228 apd d\i€eshdduri agenhyde ptafesdrenmer e tdnodd aB Bkat i on of

water is defined as the elinm nati of. the water that is ced by
hydr odeoxy et g Pauses %@?ﬁf‘?‘%h@%ﬁe‘nwg}éﬁ?f S %%hﬁﬁ?rg{ gﬂ)teélaflgﬁ%ati on of
the wat eryeannle, hased nffe phgted henantrien Walles aref4 Mire. Myekailsoneri zation

catal yst used in the subsequent stage c) of_the p_rocez)s:%aggcordi ng to the
i nvent i onvolagtie flpwirpiads kaivesn O hie 1\t &P hdanthsecwdaior BTt BiP NPt t he

met hods apg, ﬁl%%%j)ﬂﬂﬁ%héﬁg@ﬁggcé& hgﬂx%gt?rlgfi Tttt &aﬁh@_@%&dlp&@i mg?éémhe by

drying, running it over siccant,” fl ash, decantlng,
Accor di ngtht ¢eesétagieis e)chabattivehydrapcesdstodonrts figretwreen HB andh VSR Now, ofat | east a

portion and pre hl all of.the liquid hydr tarned at the
end of st éyglé‘g)gg?}’%gﬁﬁéés%’?%cag%? Y ng)eﬁ}g?rlfﬁn 1%%,{@ ee%lFl E\Q/Q%L on 1?123 o
hydr oi songydraRemiNoftibeispeesence of a fixed-bed hydroi sonerization catalyst,

wher eby said catal yst conprises at .|east one hydro dehydrogenatjng netal
that is sel ect'8d1ef ahRithePigrsh peerriipe fodhg ‘8?’%‘8%8&6 f‘ﬂ’ét]%@Pgﬁlg Ci’)tf‘fyé‘?oup VI B

and of grgup; }ﬂ1ﬁlkxn95teé£h%a@s%raid9g{tégeﬁy@@§/ EontdiRk@Br QynpotiS®! dnd Ofor b:hndbldll Xt Ur e,
and a substrate that conprises at | east one zeolite that has at |east one

seri es of oxifkarihelas: slvolse fiopetht atpub sha istipmesd thybozon ¢xidg. @remigtisRigen at ons,
wher eby salid. 280bhdsgndik MMM ER0Gdteds RANbA G BEs0RARE P2 -
very preferred manner 1j-, 8-, or y-alumina.
Said catalyst is advantageously a catalyst that comprises metals of group VIII that
are preferably selected from among nickel and cobalt, taken by itself or in a mixture,
preferably combined with at Jeast one metal of group VIB, preferably selected from

among molybdenum and tungsten, taken by itself or in a mixture.



The Hydrogenati ng Phase According to the invention, the catal yst that
is inplenmented in stage c) for hydroisonerization of the process according
to the invention conprises at | east one hydro-dehydrogenating netal that is

selected fromthe group that is formed by the nmetals of group VIII and the
metal s of group VIB, taken by thenselves or in a mxture. Preferably,
the elenments of group VIIl are selected fromanong iron, cobalt, nickel,

rut henium rhodium palladium osmum iridium or platinum taken by

thensel ves or TiHa cantBih el Ufel oxides ofvli(ﬁhpt\lﬂﬂl ﬁﬂ%ﬁe%ﬂ@!y%fﬁﬂ@ei&ix@dﬁ@ts of group
VIIl are selected fromanpng the noble al s of CBVIII the el enents
|El

of group adwqﬂ1w%§%93>aa<v‘afﬁ%%avf§lfy §él“@tﬁhéaf g W&%ﬁ&l A4 Pre(iT AR d
paI | adi Ufﬂe%&&ls%lw% W\%@iﬂvﬁx&@} &ﬂ%éamm %E H&ﬁent Of metal &:H%%%amer e the

el ements of group V ar€ selected fromanong the non-no |'s of
group VI IYIB Etdtien@hl@hbntf snahfbdgmon priovfdelis ai\@nfamdwé)g@mqsl ymééﬁ%cbtyed from

anong i r Onéwﬁ%@m yb nutm oub gM%(t)gk}{e}P%P% ﬁ)r%g%%/gfg 2 gnt, e 2, né GS

Preferably, accor |n©toth|s
i nventi orbeafoeexgﬁ:lg@dtuedmﬁg oML dyeIggHt uﬂgatee@ﬂaandamhsybﬁemumalym t he case where

the catal yst nprises at Jeast on tal of ou B in conbination with
at | east one rﬂ “?1616108"3%‘?1]&1’“ Fc’g‘%‘ﬂ OygjoEps Y%é IPFEYﬁ “Ebﬁf%ﬂfgté‘?‘%gr oup VIB
i s advant;agegLig)y amgfagaﬁﬁ@aﬂméen 5%3 d@%&ﬂwé@h%ﬂ& preRSIBM 8B wee AR Eh#0% by
weight relative to the total mass of said catalyst, in a preferred manner

bet ween 18 ahdwaBEdb islativieioghe tosed endsholdhe extslypir ef erred manner between 15 and
30% by wei ght Tl 1%“&1 lﬂﬁwg’ gﬂttﬁﬂgs GBJPIGSSGCI in terms of metal oxide between metal (or

metals) of group VIB to metal {or metals) of group VIII is advantageously between 20
and 1 and in a preferred manner between 10 and 2.

Said catalyst that is used in stage a) of the process according to the invention is
advantageously to be characterized by a strong hydrogenating power so as to orient as
much as possible the selectivity of the reaction to a hydrogenation preserving the number
of carbon atoms of the fatty chains, i.e, the hydrodeoxygenation method, so as to
maximize the yield of hydrocarbons entering the field of distillation of kerosenes and/or
gas oils. This is why the operation is performed in a preferred manner at a relatively low
temperature. Maximizing the hydrogenating function also makes it possible to limit the
reactions of polymerization and/or condensation leading to the formation of coke that
would degrade the stability of the catalytic performances. Preferably, a catalyst of Ni or
NiMo type is used.

Said catalyst that is used in stage a) for hydrotreatment of the process according to
the invention can also advantageously contain a doping element that is selected from
among phosphorus and boron, taken by themselves or in a mixture. Said doping element
can be introduced into the matrix or preferably be deposited on the substrate. It is also
possible to deposit silicon on the substrate by itself or with phosphorus and/or boron
and/or fluerine.

The content by weight of oxide of said doping element is advantageously less

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



10 non-noble netal of group VIII is advantageously enconpassed, in oxide
equi val ent, between 0.5 and 10% by weight relative to the total nass of
said catalyst, in a preferred manner between 1 and 8% by weight, and in a

very preferred manner between | 5 and 6% by wei ght. In the case where
sai d catal yst conprises at |east one getal of group VIB in conbination with
at | east one non-noble netal of group VIII, said catalyst can al so

advant ageously conprise at | east one doping elenent that is selected from
the group thatrheansdissShotat8idd Gome bobonstagnd fphogphientsnt dlaken by itself
or in a mxture, whereby the content of do |ng el ement is preferably

bet ween (efseh ZOUs By IQEICREREPn wgsdeTHEd KBTS PRHY POrSHER ?refeff"béy preferred
manner b%@ﬁ%d% jand 15% by weight, in a very preferred manner between 0
| and 10% wei ght, and in a very preferred manner between 0.5 and 6% by
wei ght rel ati \IéetsmwIwétinmladrnhwaswubfﬁm heem@@wtﬂmn” a singleqataf yseoicase wher e
the hydro eng f nc ses _an f.or Vi1l and an

el ement of "Gt c#ufgg?} tgata yﬁté Si‘“&)‘fq{rg WSy OnélfCCFSSWWF Tk ﬁ%f’? onoglﬁger%o%ers ef erred:

ni ckel - molkyddap wnihe Gokalidr mlyh@ﬂ:ﬂﬁbe Barﬁktebalhmﬂngsiaﬁyl in @elaktor¢ ungst en, and
in a very preferred manner: cke(} ITB % um CObﬂ‘%ﬁ’f@' bdenum and

ni ckel - t URFSTERITMONE &7 BPEFAS, I§|b[:’) SO GT éfd‘f’r{])’ilﬁﬁ‘ﬂ ‘three netals,
such as, for %Hfﬁlizﬁ 10@!&&59’ omﬁ@jﬁbéﬁph&eﬁm&%@g e mventiomﬁ@hﬁlr&%mmat' on of
metal's of group VI Foup VI1l is used, the catalyst is then preferably
used in afBudnf (e Ize)b‘aafl‘@ fiom stage a) rsebicethdatoast pardehy ardyelsstbiing el ement i s
a noble neta | ontent of
nobl e et afnpkeftéi{'j t?ﬁﬁ%ﬁi Igi)%fe a?fg%’f%(g %y%j\é:lz 8{1@ {S%lfa%paynmg(\g}ﬁ?lﬂén@? gspegef erred
manner 0.f8in the edundwepghitulneab atcove th@})tdh'@ehmichlgamﬁsit cn‘n Bai cneat al yst .

The nobl e net al r.abl ed|n|t ed .and furi edform
15 8 acvEaaeteg 6 Ch5 et al Bro ot F R R Yie it pilved

reduced apg inREs S foiphE 89 WeighkelThe dePashitinSis 6a56d obthec@@ng endll of net aI in
its oxide formis advant ageously between 0.5 and 25% by wei ght relative to

the fi ni stpyatetmefads thméfeelﬁaﬁmyo ophekiliegtin gt Jihg SERAHHICASIHES ¢4 addi ti on
to the reguced. b@ﬁfﬁég}l r[{%fé ny%éema hB ﬁmvn{t%fo%@@l%dmp@ﬁ{,, or a

nmet al of grouﬁ y tinin proportions such that the ratio by
mass of tdueh aﬂafca'lexﬂlﬁplgﬁbclp01111811§1r011|0\9511‘amd1'1me¢1|®|' anctjmtlhe!-m%mwst is

advant ageously between 0.03 and 1 on oodl r ol sorrerl za n cat al yst
Chat i o oeutebi by aheyaa TEs hvdie 2805 g e Lo MR

conpri ses a substwaadehd: hadptiofdIpr foses! cﬁxﬁmlgﬁ&%taeeraﬁformgdxbn&dmzzﬁ@lf tliee and
advant ageously an oxi de-type por ous m ner al trix, whereby said substrate

conpr i sesPrasrss pceridrdplte Ieb%lpgf@ §0 adyARRREEURY Y° BEPETAY 2 aﬁ%aﬁv i%ei ght ,

pr ef er abl ﬂoxﬂ He ﬁq%mﬁl@éf&}ﬁ%ﬁ'bgﬁt TheBhatdtioR BaY ﬁbaﬂ@ﬂ&ef@fe@ﬁ@ﬁ;ﬁﬁ@owner QA to
70% by wei ght a very preferred manner 0.1 to 50% by wei ght of

modi f i ed Ezee‘“oliow@ %aca:mmrpn@ stage fhelimmagine poai 1eest apdripen @fdhq watet vtdal mass of

t he cat al % by weight, preferably 20 to 99,9% in a
pr ef erreo‘}/ie embe\’rﬁgﬁq}e‘%@‘g ‘9% by weight, and in a very preferred manner 50

to 993% by weiQhtoptiehdtiayefol ovateh eentcvtblitas mmEsolgéct catlahiyst at lphst atrtibast one
oxi de-t yp the Ei,%{e? Hasat {Q p]Oe ugelzd (?%tnéIh)}(/(’iron”eatment reactions. Elimination of water is

defined as the elimination of the water that is produced by hydrodeoxygenation (HDO)

reactions. The more or less complete elimination of the water can be based on the

tolerance to water of the hydroisomerization catalyst used in the subsequent stage c) of

the process according to the invention. The elimination of the water can be carried out by

any of the methods and techniques known to one skilled in the art, for example by drying,

running it over a desiccant, flash, decanting, ...



The Zeolite According, to the Invention According to the invention,
the zeolite that is contained in the substrate of the catalyst that is used
in stage c) of the process according to the invention conprises at |east
one series of channels whose opening is defined by a ring with 8 oxygen
atoms (8 MR) before being nodified Saiyd zeolite is selected fromanong the
zeolites that are defined in the classification "Atlas of Zeolite Structure
Types," Ch. Baerlocher, L B McCusker, D. Hdson, 6' Edition, Elsevier,
2007, El sevi erdcchiidlc Baggat) dieasto@nea&erdigsodke @hanoel S lshaserepeni ng of
pores is defined by a ring that contains 8 oxygen atons. According to
one par t i ddPareiapiyadiordistiquidi draspbpabrsg oised 2ebricpeo! saredy 8f B8i ng
nmodi fi ed, ... nt.8 contialih: snnl ief d : Sl.gone series
o channdl g R g B ol B B S S on st ome (8 VR -
at | east lpdeiserdrigstiafcaghan ndiesbyhod ealplosieoopapisnglens Odegifdfed by a ring

that contains 10 oxygen. at ons 0 and/ or .at. lL.east,one series of
channel s %S‘ilgg?&ﬁlég%ﬁté"h&ﬁlds f%écércedfi?/%%gmb%}o% tPl%nlak 1?1]3(5 b%olr?tnécf%hl% 0@2 oxygen
atoms (12Mp) VIB and of Haeupz'en] bftike patvdrdysiatiaig dysisyif cointaahintat, shéast one
other elenent T, different fromsilijcon and al um num bei ng ilnt egrated in
t et r ahedr®PSTaST BR| GPTPRECSA MrBIBE KeUKe PR BOIRY 8n° T5Fet & FBIYF!S BT el enent

T is sel eglgtlofid QBBIDNY bk Qi 89K gamt&m RSB s@hdedlitd AMhdmmand represents
a pr oporte(isbtgn By weinght o%ﬂ'ﬁet}v\een& and 30% of 5):flll of the 12 constituent

atoms of acherdimgdd i prdichlpaprecrst k ot her than the oxygen atons. The zeolite
then has an atomc ratio (Si+T)/Al of between 2 and 200, preferably between
3 and 100, and in a very preferred manner between 4 and 80, whereby T is
defi ned aphab@iresenating Phak¥ ef erably, the zeolite that is contained in the

substrate of the catalyst. that is used in stage c) qf the process according
to the inventi"gﬁ?ol nga)t ec‘f’é‘amPP’otﬁr? &Eﬁﬁﬁﬂ U'E%é“?g)gqn? ! gm{,sla frs  zBM 30,

| ZM 1 andn@fdsofnerizak@ofNe $108ITB Blc¥RSn O thdlinderlioX bohSrscPaEkak ald y, the
zeolite is selected fromanong the zeolites Y, ZSM 48, zBM 30, |IZM 1 and

COK- 7, t alkeio-Behyirersasing sretad tha if sgleped figpghe ogmp jhapisdparcdiyyhe g8l zeolite
I's sel eCt@fq’r‘I)Lﬁ)O‘ﬂhﬁmqge ﬁ@ﬁhﬁ%du@%ﬁ?{takw #8mangd.ZBM %thu\f‘ﬁa?f eby ZBM 30 is
thesized wth the

preferably Sy rgani ¢ structurant triethyl enetetram ne,
t aken by thensitkfeediothe aengentd oftaumg. VIII are sclecTiiei ZBMNBAE Z@olcptadt, i s descri bed

in the pat. n‘% E@-A—46"5g4 anlﬁidthe CO(—?.z(ioliteIits desgribed in the patent
appl i cat i SR EPI{CHYD: BREUR}: PRYIRRLHSGEI. YRRy O Platinui RN B 1 7 0g i te i s
descri bediemsdihe opat entxtappl i cati on FR-A-2 911866, and the ZSM 48 zeolite
is described in Schlenker, J. L.; Rohrbaugh, WJ.; Chu, P.; Valoyocsik, E.
W.: and Kokot&ithocasewhare the gli¢racntsipie piaY R bhiiF REISSpbIIgyone PSMPAS: A Hi gh
Silica Zeghif&fBRISNANCGe A8Rhisl®Sroup VIBIPe §§f§m§ée%§§%» sBHET fr&h ardRt 48. "

hi a nmore preferred nmanner, the initially used zeolite is an FAU zeolite

t hat has datifhmeerddialedisinonbtn methwosdvasfor chammdits: whose opening is defined

by @ ring With 12 OXy 980 HOEn(teoMRyn #lfluk ife YR HBRE aRSBHe" T ed

noble metals of group VIII, the elements of group VIII are advantageously selected from
among iron, cobalt and nickel, taken by themselves or in a mixture.

Preferably, the elements of group VIB of the catalyst according to this invention
are selected from among tungsten and molybdenum.

In the case where the catalyst comprises at least one metal of group VIB in
combination with at least one non-noble metal of group VIII, the metal content of group
VIB is advantageously encompassed, in oxide equivalent, between 5 and 40% by weight

relative to the total mass of said catalyst, in a preferred manner between 10 and 35% by

weight and in a very preferred manner between 15 and 30% by weight, and the content of



Preferably, said zeolite can advantageously be dealumnified in all of the
known manners by one skilled in the art such that the atomc ratio of
silicon to alum numof the zeolite is between 2,5 and 200, preferably
between 3 and 100, and even nore preferably between 4 and 80 The atomc
ratio of the silicon to alumnum Si/A, framework of the zeolite is nmeasured
by NWR of silicon and al um num according to a nethod that is known to one
skilled in the art The FAU structural -type zeolite that has under gone

one or Mepe-ndBRlnHIIRI Hoeahiinns shvagesecand ehfiaipalas, ia okficeguidiismnsi onal
net wor k of channel s ose opening is defined by a ri ngﬁwth 12 oxygen atons

(12 MR) ibstvagn Patnd 1pc§rb}t‘ﬁ‘éal|“ﬁﬁllﬂ‘é\‘f?etﬁtﬂéﬁ‘P@hmé?s‘tfﬁ@d(?é‘f’ yHta pREe s used in
ool |1 T o B v oA e e raner , & he
initial _zﬁé/ob:y tveighs t he deal um nified Y zeolite Process for Mdification of
;[ Eet ﬁ:O:DIr E)g etsgu h\g 8?65?1}%& %abae (Eanalyﬁt cone'l lt%!és ?nt 14k 811601];1612\“% Urc()]upa\/])f?f]tn that is Used

nve 0 the

i nvent i onombhatigeeith belcidahe ha-adid @bnes gldmpt‘hHI sutbsmalahteamﬁlsb he cat al yst
that is used in stage c) of the (groces acc nvent| on,

oIr di ng %
initially éwaﬁwslh@omnjeffak gashgp gney thags spiggl @ fBWé g @orRdapt

channel s CMQ§§OP§%H“&)IE)§ aggfnh&ﬁgolgy t&keh bPGsdM §Nn @ nOXNEE Bl Be(8 MR), is
nodified by a') a stage for introducing at |east one al kaline cation that

bel ongs teonignotgopiaze 1116!'!%15@fef@h‘éY@eir“iee@Ip@ﬂd abr by weight of atidgyed thor treat nent
of said 288l frldly %Jnggﬂge%seﬁ%%%efbe%@%wqdqw pLegt ara gogpound t hat

contains a dne icon a east one-partia exchange of
al kal i ne atirahsiaimer bfdcead i and | (%and wt) glm,tanﬂ @asterg lpeefdnealtmannezat ment stage

Sai d initial ite therefore nodifi acc to a nodification
process thl’fﬁieeegrgp dsﬁeé RPeIBaLE{atgH I 8¢ 1 “%f‘sﬁ 1%? C&P%ﬁ/?todum ng at |east one
al kal i ne cati qf qfchate PRLONMGSYEDoEHENG FOMASH donaides ddilaherd BEgpep Vodi ¢ tabl e,
whereby said cation(s) is/are preferably selected from anong the cations

Na+, Li+,anf@p eRpent dgrompanlBa gy ichpwingmetql gombipalisps gicarelered Heliffer, said
cation '%n&]gngd&}% %taha&wbﬁghel% ?uﬁl@r&cxp%oﬁﬁ{&%ﬁs@e&%d v RRy of the

nmet hods kno to one s e art, and preférably this stage is
carried qutfebyd mlamesonmhd:lhwecejyb@nulex@hah&gwiyt@bmem and nickel-tpngstene Ieind of st age
a') of th nodi. ation _process thez ont nthe

subst r at € %lfpatgﬂ{%leg%f%lcﬁ ! g%’?f qfﬁug(fl %Cﬁu qﬁl e"amBFe nmﬁ%éggarldl ng to the
i nvent i onmbisbde@umd in cationic form The process for nodification of
said zeolite next conprises ge. b') for treat he presence of at
| east one nol ¥t CEFHHD @H&?F ‘é‘? Q?@H?%?leangtg“i’”é?a IBHE‘;‘} H‘ Ilr')(Stdfom Thi s

stage is @@1 }!n%ﬂn%;féggg%ﬁgﬂﬁﬁg&@ﬁhhng said zeolite. In ter m; of this
i nvention, "selecting" 1s defined as the neutralization of the acidity of

each of the cr\yh@aﬂhs hpdrotdelydeagenaimisceleailt istaanoplremeielalieatuip/GiEL 8% of t he
scl O LY, A BE PR BN TEDIAP! e oo g e kg iyt he
at ons t haiy aﬁamen mbmrpaﬂbnw mlsmiehe 03itd &% b@fwdxgie:mty&ttaﬁﬁ tahl ihims of eid i t €

catalyst. The noble metal is preferably used in its reduced and non-sulfurized form.

It is advantageously also possible to use a catalyst that is based on reduced and

non-sulfurized nickel. In this case, the content of metal in its oxide form is

advantageously between 0.5 and 25% by weight relative to the finished catalyst.

Preferably, the catalyst also contains, in addition to the reduced nickel, a metal of group

IB and preferably copper, or a metal of group IVB and preferably tin in proportions such

that the ratio by mass of the metal of group IB or IVB and nickel to the catalyst is

advantageously between 0.03 and 1.



14 The nol ecul ar conmpounds that are used within the scope of the invention
are organi c or inorganic nol ecul ar conpounds that contain one or nore
silicon atom(s). Al so, according to treatnent stage b'), the cationic
zeolite that is prepared according to stage a') is subjected to a treatnent
stage in the presence of at |east one;,nol ecul ar conpound that contains at

| east one silicon atom Said stage b'g all ows the deposition of a |ayer of
sai d nol ecul ar conpound that contains at |east one silicon atomat the
surface of theueryatddom@hatdieazegl ihhes hbatin Wabd o) i apskoisrediqaf ter stage
c') into a |ayer of anorphous silica on the surface of each of the crystals
of the zéolleiavention comypises apuisirgte thaheompiises ol aast ewsrpesifie’ $Rhte ®8nt ai ns at

| east on il y fr g . -fQr mul as

i R and B e “an ATyl ary!
or acyl gmdppferanyabkostyofgpeiga(® R ), a hydroxyl group (-OH), or a

hal ogen, and preferaply, an alkoxy gr o Wthin the same noplecul e
SR o o 2- Ro o Heer sy Reh RN ST i e Pnd MR R o
different. Prefepallid niahgermol ®cobaly eeppoundinias caghrettrednfanemodnong t he
conmpounds of forpula Si21-16 or Siﬂ§§H5)3(§*B) Ihus, Lhe§$pjecuéar conpound
that contains at>(“elgtveihboppiifshzeliFctHane'a thdodnion Eatiye ‘B € of t he
process accordi ngf o.the thoventdion can advantageously be a conpound such as

silane, disilane, alkylsilane, alkoxysilane or siloxane, Sai d
mol ecul ar conpoutd te HaP%iby wisgd, Hreferabipl LRt ndn & predrared nyanagicrtdi ng to t he

i nvention prefer&?b%ﬁﬁgﬁgéhﬁggfﬁgﬁg&zﬁﬁ%ﬁgi35& Fﬂ?gﬁkﬂﬂ%b?%&ﬁﬂpleCU|e

le :
In a very preferred nner, ar conpound ‘has a’ corfpound of
general fornul a SBiativOR hd torkienas B catdyanfal kydt pnaosilice-ope acyls giireup,
preferably an al kyl,K group, and very preferably an ethyl group Very

preferably, the W8i®cul ar conpound that contains at |east one silicon atom
is the nol ecul ar conpound tetraethylorthosilicate (TEQS) of formula

Si (CCH2CH3) 4 Said stage b') of the process for nodification that
consi st s i 48 AGEgIaRlOdag MOz e0l ite that is exchanged according to
stage a) I L0RoRAGSENGEN0LRE heashi A TRl RAMAL ROBAMACL AL contal ns
at | east one silicorf atomis advantageously i nplenented by deposition of
sai d conpoaigkt ont tsheed insiage clarfdhoprpsise ecceunfigiodle ioferttive camplisesel 1t i s

possible to initiate. as- phase deposi.tion.called D (" Chem gal Vapor
Beposi t 1 ol OBbHET 0F TG S qerm R eEsadsaerts wih TRk &R oy 2 &b
(" Chem caMrhhe@tdbeiddmodified. Said zeolite is selected from among the zeolites that are

defined in the classification “Atlas of Zeolite Structure Types,” Ch. Baerlocher, L. B.

McCusker, D. H. Olson, 6" Edition, Flsevier, 2007, Elsevier” that has at least one series
of channels whose opening of pores is defined by a ring that contains 8 oxygen atoms.

According 1o one particular embodiment, the initially used zeolite, before being
modified, can advantageously contain ~ in addition to at least one series of channels
whose opening is defined by a ring with 8 oxygen atoms (8 MR) — at least one series of
channels whose pore opening is defined by a ring that contains 10 oxygen atoms (10 MR)
and/or at least one series of channels whose pore opening is defined by a ring that
contains 12 oxygen atoms (12 MR).

The zeolite can advantageously contain at least one other element T, different
from silicon and aluminum, being integrated in tetrahedral form in the framework of the
zeolite. Preferably, said element T is selected from among iron, germanium, boron and

titanium and represents a proportion by weight of between 2 and 30% of all of the



Deposition") deposition by any of the nethods that are known to one skilled
inthe art. In a very preferred manner, said stage b') is inplenented by
initiating the deposition of said nolecular conmpound that contains at |east
one |iquid-phase silicon atom If stage b') of the nodification
process is inplenented by gas-phase dgposition (CVD), it is advantageously
inplemented in a fixed-bed reactor, Prior to the gas-phase deposition
reaction (CVD) in said fixed-bed reactor, the zeolite is preferably

acti vat edodfiRucA€hioMabl R zedlitcRinZR@hlt b@ed Rart Bie ok ioeadidhed meaesdine is
i npl enent ed under oxygen, in air, or under a cover gas, under a m xture

gen, . or
of air arben fepr AGaEC BHiobRyG¥Al ahbrtversrd g0, R ab R W16,
activati : At e d Y, I \ : and very
advant agggﬁgﬁ“ﬁg? \l/éeféelgedé%%&gin%@%S %.pé@h@eo’ ﬁg%l\éé%}ﬁ égrl&%g@n%%u%ggghat cont ai ns
at | east one Sirtierebly, Gt emltihtit ishouhidebw thepbsirtted! bn cathlgsiodtsi ved sur f ace
of each of tth crfgistaﬂl s of t"egz{e lite is senf {??io t he v}qgor-grase
react or, WAGFEB S5 RICHST &EHIHE 88’%&)’8&??80{‘53 GITUE ed™ A AECar 9% gas t hat
can be eit Mg dregesn, (F2) 1 aer C@QKr7, taken 8 gRmséMNEY or ik nhiediteum (He), or el se
nitrogen (N2); preferably, the carrier gas is an_inert gas that i s selected

f r om amorgeiarbiHEeaefiiRgs sslerigd Foreramsrie gl e Nd ZONEES an¥Mt' | east one

silicon al,amds 7dapgsiy @emQlvdReiPphside. SURfRcRBfy, $al deof@PRkzPhase
zeolite. To obtain a l'ayer of anorphous silica of dptimal quality on the

out si de S amenpthe zi@itgse| 4IN-48tand KBMAY WierdagaViaO)s preferdbdy necessary to
sel ect t ( ti: Ndj L. o] or. t.he. i ] t.
o) ot o SR PP 05 RLERRE L B0 SRS ULRINRLLS .
t he tenpenatuee of the zeolite bed during the deposition is preferably

bet ween 10 and.,3 . .and very preferably bet n 50 and 200C. the partial
pressure, in ?fﬁé%%ﬁéﬂﬁﬁa%‘a? ‘Scfifegcprﬁé %‘B%gﬂF%ﬁ%%ﬁﬁoﬁﬁdaig‘dﬁ%gg& osited on
the outsidelisW da68eafin @iﬁ%a@ﬁ@gfﬁ&xti‘oﬁ mprieferallan hatineese OQL and 0.5 bar;
and very pref erablg{rbetween 0. and 0.2 bar; the duration of the

deposi tion is ThedEkh hpgojitdedaisahedio thy pilgné sPRsaiaor frduf 811 B andkety

r ef er abl : 1, . hqur . n re. -y bet ween
D' ah 3 1B vEsRe HcRibh B Aie, T Ron BRI AN AR B R SRR T e
out by | i§uiadd BlasteildépdsititlonTiCuBbpewotk Tapohdy ahtaedush yligasiticed out

whi | e bei stirred. D- phase, i.tion.ca one either in aqueous
medi um oriﬁ%}'}fe ef@?@%n?@%%f’geﬁfﬁjﬁjej@?g% Mﬂﬁ?%g%&%éﬁ in an aqueous nedi um
of the nol eculiak n&RepREREd hirahecORLAINS, @kd kedisd isQPEFAS) tdotienhathem it may
or may not be possible to add one or nore surfactant(s) into the

i npr egnat A EoPEPBICTHE CELIPaEp SEPET BT IE TNk RORAE BB skil led in
the art (£hon, ﬁ&még-z,mﬁ Ul §5an den Wb roWefReE manh&NGE 1and Latkalugl ¢, Vol
105, 2059- 565, 1997) In a preferred manner, said nol ecul ar conpound t hat
cont ai ns @Dlrile_east one silicon atomis deposited on the outside surface of
said zeolite Il’@ef%gb}anp%&i L yiee QLIGMUE %gdsY%etdeTg? i2RgeN acf]tc?fct)ﬂ Vi ntwn S

advant ageousl y ge1°8ct ed fTom anong ttre Sat Urated or -unsatUrated ol ecul es
cont ai ni ngarhetsdykde cRilbdOm 1At arsychahd thaut@nijorefesirsditoransenistnt & tBe car bon
atons. To optain a | r of anmorphous silica of optimal quality. on the

out si de s%?P?‘ﬁé%b%\_"eﬁnﬁa-ye? %lggm Belfh Eerder %?ﬂdskoé?ggud'cwf{} m el?fgf%é@yessary to
sel ect thenoRematiing TaRdictiOnsoBY ReHcYn IPNuh R8PS dnlQR 06 thhe.

mol ecul ar conmpound that contains at |east one silicon atomIn particular,

t he t enpeicatigiemeisutcldydgBmilcilisor grlugignmaceriding tpp afcdrodbhay ivet ween 10
and 100C, f. bet ween 30 and 90C The quantity of silica
added to l%nﬁgﬂstéé%%l@#ﬁéglﬁgeﬂ%dr ous solvent is advantageously between 0.0001
and 5% by wei dgiite, FAdf-efremabl-ypbedoiecathatthad Ofiergimd o2&etyomei ght, and in an

even nore ef.er.red manner between 0.0005 and.1% Db ight relative to the
quant ity SRNSUGHFTien TG HURGH ht BreT RS BUTUATE PO SIS APEECTAB y bet neen 5
M nut es agnih@ i Wsd bk Bhehall 1y oReineeinsdQ 2 MRk esitAndobmBour s, and even
nor e preferabry between | and 3 hours The process for nodification of
t he zeol i F@igHetatiopppiicsalalyat hatdyesed i) the praceEger@dpg v eieycation east one
partial exchange of al kaline cations that belong to the groups IA and Il A
of the periodic table introduced during stage a') and preferably Na+
cations by NH4+ cations, Partial exchange of al kaline cations, and
preferably Na+ cations by NH4+ cations, is defined as the exchange of SO to
99% in a preferred manner 85 to 98% and in a nore preferred manner 90 to
98% of the al kaline cations and preferably Na+ cations by NH4+ cations, The
gquantity of al kaline cations remaining and preferably the quantity of Na+
cations remaining in the nodified zeolite, relative to the quantity of NH4+
cations initially present in the zeolite, is advantageously between 1 and

NN 7 - o NN 7 Y



The desired Na/Al ratio is obtained by adjusting the NH4+ concentration of
the cationic exchange solution, the tenperature of the cationic exchange,
and the cationic exchange nunber The concentration of the NH4+ solution in
t he sol ution advant ageously varies between O 01 and 12 non, and preferably
between 1 and 10 nmol/L. The tenperatuf,e of the exchange stage is

advant ageousl y between 20 and 100C, preferably between 60 and 95C, in a
preferred manner between 60 and 90C, and in a nore preferred manner between
60 and 8%Gsfe@BH, ihR iBRalEVERd PRNie: Rhetaumed i fEPRechet waem H0rand 80C. The
cationic exchange nunber advant ageously varies between | and 10 and

pr ef er ablpyelbatdmeanner, tagvaitie] zeolite s tholepltminfielyY @8t rol | ed content of

al kal i ne cations and preferably Na+ cations instead of protons nakes it
possible to neutral i ze the m)st aC| dic Bronsted and Lewl s sites of the
zeol i te, Daweshior & estithel 5 gt 6 K3 ; pt] o stagbt gasol i ne
m ddl e d| Th| s result makes it
p055|ble 00 g4 i 'mddle dlstlllates If the
quantity of alpk:abﬂdn@ tﬁaiel1@%1:1azﬁldhep,ie@ﬁ&rtﬁiihycdmianm#nﬁﬁtshbﬁﬁﬁtdcﬁﬁ@d ning in the
structure of the nodified zeollte is too | arge, the numher ?f Bronsted acid
sites decrihsbidaiipnsegrinaersC) AMicdHOEORGRIIN O [I5SBVBHORdRENY y of t he

catal yst cxpibiting 8ol HRHE SHodi R, Hqusf bl&%h%ﬁﬁa&ﬁ% WARRL bi&idiext conprises
at | east one héat treatment stage d') This heat treatnent makes possible
bot h t he déoohposiing wﬁbéfoxm@ atrohe(BUVIRY. ltmn’éﬂcﬁgﬁmuyﬁhatsiae@fﬂrﬁtnﬁuapgl east onc
S|I|cona mde0| | and t he

t r ansf or e |asotr?ng f Lﬂe Q hq eﬁ%%slt %gg]% IAPFHﬁg}gé E%B%g%bl&f %e) ‘end of st age
c'), intatfpedsranatmehnef &meazteohfeeﬁthmésemamadiemg oh@mbheulmmoemoumduhlas carried

out at a tenperature that is preferably between 200 ang 700C,.

pref er ablcynﬁé’tg\f\‘ééﬁm §B?)Slgﬁ‘a‘ ‘%‘@8 |I%ashé5t?aftv£5’t%‘?ﬁe ng‘gﬁlémi g nt ageousl y
i mpl enentyed,*icBr@s! andW) AEfeaR %N OB rbtRgiekt shigdr ogen, under nitrogen or under
argon, or under a mixture of nitrogen and argon The duration of this
treatment is adiddnitabestisliythsedoe arpdificdmgcading it smodgicati prpresetid! of sai d
heat tre t on the
sur f ace GPTELSH Sy ne epply AR Ay RbpBTBHR YR AL Talch HARRREESS Tl

zeol i te ahegpapt iﬁaﬁddﬂlmegém@mad)cbdtabrﬁhwhm’wy pivbersion(s) i@@wwlyfe@b%st allized

Oxi de- Type, Porqus M neral MatriX. ..« ..+ . kh bstr e)+of
hydr oi sorf’EPF'fﬁ?’iOBrha"&%ﬂéFl‘f/%zitm%lgf 5 odth iﬁ s#ggé“? ofaqdﬁléab’?%/cess

accor di ngyrtrrbd@ahityeald @hoR@\MAGRAUS | Yhic afadan De @apied ouSoydnperal matri X,
pref er abli)/ anor phous, whi ch advant ageously cansi sts of at .| east one

r ef r act ortye Beihads kiogingo e pliilled ig therrh AP GBEGRTY el e TG PHE gr oup
that is foramdy Ry .al g%@gmh%l ica, clays, titanium oxide, boron oxide, and
zirconia The matrix can consist of a mxture of at |east two of the oxides
cited above, a4:tdhqa¢rgiroérsalgby)gfhe@apda‘ﬁqynvmalocm, the zepllisohgossintdiecdio sel ect
E)Pet ﬁleg;n p %Sﬁ%tﬁgf hgrcgta fet{scr: {ns ?g{ﬂ? 8gs%%c hd?l}w Fo 1P(L,fvent oln%n na in all
ganmma- al LEﬂuﬂfl:am cationic fdl'ml S aI so advant ageousl y possi bI e to use ni xt ur es of
alum na and silica, tures na and silica-al uyyi.na Preparation

of the Cat al yskheprocess M Retigtimdadabnle BR BAMESS AFEROLD [Thi s bel ng
I'im ting, rda@heR%AMR hRseilcB of mezts%ﬂg RbleRIMdBmpotiHRERANE 8] leagt URPENSI ON,
and a suspension that has undergone a deaggl oneration treatnent. Thus, for
exanpl e, dlfirenrbdif Tldd stzeoisictléedratncg dyasteageniagl spobe puterpneidhis suspensi on
that may .9r | » t dj ust ed
to the §iRuroboryee T dedthe ¥ Peh el fRhich S ANRERE BE LB of BBkl By
suspensi osf,theompbinlzyolaal Tedheatrslhiapon bistht Iamadn)achndntdagebjusdmﬂﬂméd}aw th the

recursors.of the ma
P is known to one sltciled in the art. The conventional methods generally use molecular

compounds that contain atoms that can interact with the sites of the crystals of the zeolite.



According to a preferred preparation nethod, the nodified zeolite can
advant ageousl y be introduced during the shaping of the substrate with the
el enents that constitute the matri x For exanple, according to this
preferred method of this invention, the nodified zeolite according to the
invention is added to a noist alum na gel during the stage for shaping the
substrate. One of the preferred nethods of the shaping of the
substrate in this invention consists in kneading at |east one nodified
zeol i te Wifehn@edi®ir %&mﬁéﬂﬁ'&‘s fa: gehisdonilgeWRIsBbpe othd ighgtioh afd ddr@ser and then
in passing the thus obtained paste through a die for form ng extrudates
with a ditagretee metecyar W@W%dw%lr?@“wmrﬁﬂe or more sigeBdFANRY t o anot her
preferred pre f I roduced during
t he synthe3|39g%§%% H?%ﬂgguE%Eg@%%ﬁ%f%§ggéggﬁbﬁﬁgﬁggm?ﬁxén%referred

met hod ofactchd}agnmsﬂma Din sultj breechtodii tfdameknz gagd inehd [wedded adiseiinget he

synt hesi s nlnatr can_be add dto a

o ture thdreig sererif S AT R iRt ST SER0 CTHER B v o
conpl et eldeps@fiddie 18ek bﬁﬁl&ﬁm&@lﬂﬁ\ﬁbom})t}und ihihensihst laitene aficheatsihaped by
any technlque that is known to one skilled in the art. The shaPlng can be
carried ctfhe spg ?Ccé%féﬁ?m%‘ﬂlwf té%wgq G, wilyPe Sansierpes; aligr stese ¢ Wl op

(oil-dr Oﬂlye%@%&?hé&@ﬂ{li%ﬁ%& sumceté'ffc%lﬁaltﬁe&aﬁﬁ'lk"o@fﬂeggolﬁé by any ot her

nmet hod that is we known to one skil in the art At | east one
cal ci nati on cyuetierablanthhencdeaniar eeinpwind gfat epntainyatdfast ¢ne sgicagewnok t he

prepar at ! Lo fA Gl 0ahd QR RIS YSUALL X GETEEE o takaeRI T at @

tmmmauueo y “at M a nore
pr ef er r edrdsranmetiz bﬁha@ﬁmlﬁm@)ﬂl ar@l&ﬁ aayidr du,pOﬁkDﬁkoxy groupl{ie Re), epdrbsylof gr oup
VII1 and/or t nts of tional t |.east, one doping
el ement tHAP J@H&:ﬂ‘é @am? f”ﬁ) fﬂ’gy Y SPYR @;ﬁ% \Jﬁﬂhiﬁ HFsBASr us, and
opt i onal Iyoikhge §i- RU&@lSRthhechr@Mpﬁ cbﬁf&@ﬂﬂg&aﬂwefehﬁel Gas@cAlr aifeakal yst with
a reduced nickel base, optionally can be Introduced, conpletely or
partial | yPIC%fabhrh91€S¥@gé‘§%ﬁ0@1h@il}§rléﬁﬁé‘?%dl frn agang the C@IHEOWWE@WBMM t he
matri x, a very
preferr e(Fi)§ lﬁr&an%?r?dd)flg%wﬁ H‘Ea%?ﬂ)%éa ap e ljszﬁ :Z??g%cg;@aﬁr% at‘ri-l)craStlrrdl}tehod that is
known t o stlivenskint thedisupedtihetage b). of‘ﬂmomma@erdlﬁgmmwﬁmﬁtm t he shapi ng
of the su strate ng after or ﬁforq hg.ﬂﬂ% ﬂ%ﬂa d the calcination of the
substrate?""':‘mageOUS OF BTRRPIPE SUCh SP e, dig et SttSYTEVeRt i on, all or
part of tduexgelecenments of group VIII and/or the el enents of group VIB,
optionally at |east one doping elenment that is selected fron1annn9 bor on,
1%

silicon and phospRefear ot hararis ferHeplanttng 8281 ypeapina wiband T8 in
the case gl ﬁgh@élm cé%fn*{'se@a{;ﬁ&lﬂ?@93&&&#&%?3&%&@6&1@9 i ntroduced during
t he shaping OP e substrate, for exanple during the stage for kneadi ng the
nmodi fi ed zeol ilte vmtmefanncbmsmnealsamzndecglédr chwpordi g a tompmoded gepraf erred

et hod Offotn%la S]fb’]@ﬂ B Rals an aikﬁ aarntzi o?faq;i %1 oup, preferably an alkyl group, and

very preferably an ethyl group.

Very preferably, the molecular compound that contains at least one silicon atom is
the molecular compound tetraethylorthosilicate (TEOS) of formula Si(OCH,CH;)4.

Said stage b’) of the process for modification that consists in treating the cationic
zeolite that is exchanged according to stage a’) in the presence of at least one molecular
compound that contains at least one silicon atom is advantageously implemented by
deposition of said compound on the inside and outside surfaces of the zeolite. Itis
possible to initiate a gas-phase deposition called a CVD (“Chemical Vapor Deposition™)

deposition or a liquid-phase deposition that is called a CLD (“Chemical Liquid



el ements of the group VIII, optionally at |east one doping elenent that is
sel ected from 20 anong boron, silicon, and phosphorus, and optionally the
el enents of groups VB and IB in the case of a catalyst with a reduced

ni ckel base can be introduced by one or nore operations for inpregnation of
the substrate that is shaped and cal cis:ned by a solution that contains the
precursors of these elenents. In a préfer, ed way, the substrate is

i npregnated by an aqueous solution. The inpregnation of the substrate is

pr ef er ablpepeatisi gde@Miioh By teosEe fRlHoBihadty kndwibloegB akilledingt hedit hat s
wel | known to one skilled in the art The foll ow ng dopin elerrents

bor on and/\ery Beferedmaaral/ Bid yresdphis rarlcparchly inHtaliBa theeBrovtd ¢iiaidcat al yst
at any | e¥Sloudl bio RRALAHER0.AB: ARARLALAGSE duamadachni que that is

known to one ski he art e case ere the catal yst of
thi s i nventi off cortbdl sfshatofiéastongnecmet ahplefiegrdbpedtibase ddpesingt al s of

group Vil re pr ferabl |ntrodu n tions for

i mpr egnat(h% & aﬁéa”é%g P TRIE eng B@ﬁgﬁeﬁﬁtocalrgpﬁ%ge SRSt er those
of group ¥p&it@n r8dctibReCEBIE: daldBxedSHell h@cioattheexe,omens phergagectwbede sai d
catal yst contains at |east one netal of g)r 1l conbined with at | east
one net al Théreigragap ol zeolite in thegyedahedyppedor | ke W ©e&ebi #bl ybdenum

and tungsf %ﬁdex atcobé gﬁ?%?hme‘?atxﬂxlﬁ%eof%ﬁ'aqg%eﬁ%s By 6% B&Bined B&s. Mokybdi ¢ and
tUﬂgSth acl ds and eir salts, iIn partlcu ar  anmonium salts SUCh as

amroni um terbyrlydet fer acsinmiony therzdodpt iapblaphdatvely wwmenil Gimededs €amé yery
phosphonnlybdlc a |d ph and salts. there

ho acid,
si | i comol &b %:geale:w berg gy @@taﬂhég&%c iTppleC CaRpedy ‘hf&ﬁ&*e}fims $He2hxi des and

sal ts of &@a@l@byﬁbﬁ%ﬁ sBSuld B@d@%ﬁ%@'dﬁ%mmﬁgﬁhﬁa{;e BMTRA bEM: BaRLAM ybdat e,
and ammoni umtungstate are preferably used. The sources of non-noble

el enent s thé ?@htmpswll nto tiﬁa@pwmﬂﬁeemdwh@ébmq mRlseuA worened kil led in

the art. GRicoRKRTRLE: o oo bHE- TGRSO SicIPHS)! Sraiflbt LbER SHbERbES,

hydr oxi des, phos at e% i des suc T’ exanp brom des
and fl uor(Hdgm el&i\dltrﬁ@f&b@%}ﬂp&ifemblystﬂlebalasl afsmazananpdsamtaa:mmeésﬁcmnd
carbonates, w || The sour ts of group VIl

f
that can %’&n‘%‘aﬁ% Y %aéd gk ar %Or’@%’lupgﬁs i taf”bg %ﬁe St Cl?l ! 188” ™t he art.

For the noblfsiRta He olalik d8%ce bPEaiEXpIRbEase IR i TeshiaiRiatidyat 85, acids such
as hexachl oropl atinic acid, hydroxides, and oxychlorides such as amoni acal

r ut heni uranexyshiE silicelef opmeal gaidigy o the |0§1351P§6‘f%§§ fhs1zeolgoiifie siedfusly 71

stage ¢’), it is necessary to select the operating conditions properly for the depositton of
the molecular compound that contains at least one silicon atom. In particular, the
temperature of the zeolite bed during the deposition is preferably between 10 and 300°C,
and very preferably between 50 and 200°C; the partial pressure, in the gas phase, of the
molecular compound to be deposited on the outside surface of the zeolite is preferably
between 0.001 and 0.5 bar, and very preferably between 0.01 and 0.2 bar; the duration of
the deposition is preferably between 10 minutes and 10 hours, and very preferably
between 30 minutes and 5 hours, and even more preferably between 1 and 3 hours.

If stage b’) of the modification process is carried out by liguid-phase deposition
(CLD), it is advantageously carried out while being stirred. A CLD-phase deposition can
be done either in aqueous medium or in an organic solvent. During impregnation in an
aqueous medium of the molecular compound that contains at least one silicon atom, it
may or may not be possible to add one or more surfactant(s) into the impregnation

solution. The CLD deposition is well known to one skilled in the art (Chon et al., Studies



to use the cationic conplexes such as the anmmonium salts when it is desired
to deposit the netal on the Y-type zeolite by cationic exchange. The noble
nmetals of group VIII of the catalyst of this invention can advantageously
be present conpletely or partially in netallic and/or oxide form The
pronoter elenment(s) selected fromthegroup that is forned by silicon,
boron and phosphorus can advant ageousll y be introduced by one or nore

i npregnation operations with excess solution on the cal cined precursor.

The bor on, SEYiCS Ak adv@niiageauws! isbmsbonks, 1@oid,1n phefiarabhsner,t hobori c
acid H3B03, ammoni um bi borate or pentaborate, boron oxide, and boric
esters. Baworeleatnr sempernddtinl cedaing arlewsy apfpiileconiatpnt Welepoind 8% " ni xt ne of
bori c aci gl JArOAen ;RALOXH R a0 BofARE fiOLAAA CTEATPALIGIIARL_cont ai ns
ni trogen, such as anmoni a, prinmary and sécondary am nes, cyclic am nes,
conpoundsiiedntigeeudarldcjeddfonpymnini the satamtbd guinelurresmokndet trataponpodunds  of
the pyrraole.famly Boron.can be i,ntroduced by, for e l e borjic acid
o ut ) on P 50 520 He PRI BOAST TS P SRe e rtir el mocisrae mEice s the
or t hophospheslions aGtsloftipaA] qllity dif Se sSakids safude @sihersolite uahe asl dthe ammoni um
phosphates, are also suitable Phosphorus can be introduced, for exanple, in
the for mSGEeE Init TBFESHY I HHHSpIE PR ales PraihgnarBaE b g aP s i8mbound t hat
contai ns 4 £,6RE8%: cﬁ%ﬂn@&a@é&ﬁﬁ%a&t lagﬁt'oﬂﬁéiﬁcﬁ{‘&io&?%?ﬁ'ﬁ%ﬁar?ﬁ%nes’ cyclic
am nes, conpounds of the pyridine famly, and quinolines and conpounds of

t he pyrr abmepdramidof the organic Miveat sulstiei ik petmaldpbetwesn thmdddVdhtaageoysl y be
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initially present in the zeolite, is advantageously between 1 and 20%, preferably between
1.5 and 20%, in a preferred manner between 2 and 15%, and in a more preferred manner
between 2 and 10%.

Preferably, for this stage, several ion exchange(s) are initiated with a solution that
contains at least one ammonium salt that s selected from among the salts of chiorate,
sulfate, nitrate, phosphate or acetate of ammonium, in such a way as to eliminate, at least
partially, the alkaline cations and preferably the Na' cations that are present in the zeolite.

Preferably, the anumonium salt is ammonium nitrate NHyNO;.




According to the invention, the netals of group VIB and/or of group VIII of
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of the catalyst.

The process for modification of the zeolite next comprises at Jeast one heat
treatment stage d’). This heat treatment makes possible both the decomposition of the
molecular compound that containg at least one silicon atom deposited on the zeolite at the
end of stage b?), and the transformation of the NH;" cations, partially exchanged at the
end of stage ¢’), into protons. The heat treatment according to the invention is carried out
at a temperature that is preferably between 200 and 700°C, more preferably between 300
and 500°C. Said heat treatment stage is advantageously implemented in air, under
oxygen, under hydrogen, under nitrogen or under argon, or under a mixture of nitrogen

and argon. The duration of this treatment is advantageously between 1 and 5 hours. At



The Lewis and Bronsted acidity of zeolites is neasured by adsorption of
pyridine followed by infra-red spectroscopy (FTIR). The integration of the
characteristic bands of the pyridine coordinated at 1,455 cnil and
protonated pyridine at 1,545 cm | makes it possible to conpare the relative
acidity of the catalysts of the Lewi s,@and Bronsted types, respectively.
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Said matrix is advantageously selected from the group that is formed by alumina, silica,

clays, titanium oxide, boron oxide, and zirconia. The matrix can consist of a mixture of
at least two of the oxides cited above, and preferably silica-alumina. It is also possible to
select the aluminates. It is preferred to use matrices that contain alumina in all of these
forms that are known to one skilled in the art, for example gamma-alumina.

It is also advantageously possible to use mixtures of alumina and silica, and

mixtures of alumina and silica-alumina.

Preparation of the Catalyst

The modified zeolite can be, without this being limiting, for example, in the form
of powder, ground powder, suspension, and a suspension that has undergone a
deagglomeration treatment. Thus, for example, the modified zeolite can advantageously
be put into a suspension that may or may not be slightly acidic at a concentration that is
adjusted to the final zeolite content that is targeted in the substrate. This suspension,
commo‘nly called a slip, is then advantageously mixed with the precursors of the matrix.

According to a preferred preparation method, the modified zeolite can
advantageously be introduced during the shaping of the substrate with the elements that
constitute the matrix. For example, according to this preferred method of this invention,
the modified zeolite according to the invention is added to a moist alumina gel during the
stage for shaping the substrate.

One of the preferred methods of the shaping of the substrate in this invention

consists in kneading at least one modified zeolite with a moist alumina gel for several



The kerosene that is obtained has the follow ng characteristics: A density
of between 775 and 840 kg/rn3 A viscosity at -20C less than 8 mR/s A
crystal disappearance point of below -47C a A flash point of nore than 38C
A snmoke point of nore than 25 nm Exanpl es Stage a): Hydrotreat nent

170 g/h of pre-refined canola oil with a density of 920 kg/n8 that has a
sul fur content of less than 10 ppm by weight, with a cetane nunber of 35,
and whose conposition is presented in detail below, is introduced into a

reactor tlatorhSnt@TRES Ak Brkeghetied obRird Ghstaiveihaslid Rr ERElHEe an
i sothermal operation and that has a fixed bed charged with 190 nl of
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method of this invention, the modified zeolite is added during the synthesis of the silico-

aluminum matrix; the zeolite can be added to a mixture that consists of an alumina

compound in an acidic medium with a completely soluble silica compound.

The substrate can be shaped by any technique that is known to one skilled in the
art. The shaping can be carried out, for example, by extrusion, by pelletizing, by the drop
(0il-drop) coagulation method, by turntable granulation or by any other method that is
well known to one skilled in the art.

At least one calcination cycle can be carried out after any of the stages of the
preparation. The calcination treatment is usually carried out in air at a temperature of at
least 150°C, preferably at least 300°C, and in a more preferred manner between about
350 and 1,000°C.

The elements of group VIII and/or the elements of group VIB, optionally at Jeast
one doping element that is selected from among boron, silicon, and phosphorus, and
optionally the elements of groups IVB and IB in the case of a catalyst with a reduced
nickel base, optionally can be introduced, completely or partially, at any stage of the
preparation, during the synthesis of the matrix, preferably during the shaping of the
substrate, or in a very preferred manner after the shaping of the substrate by any method
that is known to one skilled in the art. They can be introduced after the shaping of the
substrate and after or before the drying and the calcination of the substrate.

According to a preferred method of this invention, all or part of the elements of
group VIII and/or the elements of group VIB, optionally at least one doping element that
is selected from among boron, silicon and phosphorus, and optionally the elements of
groups IVB and IB in the case of a catalyst with a reduced nickel base can be introduced
during the shaping of the substrate, for example during the stage for kneading the
modified zeolite with a moist alumina gel.

According to another preferred method of this invention, all or part of the

elements of the group VIII, optionally at least one doping element that is selected from
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among boron, silicon, and phosphorus, and optionally the elements of groups IVB and 1B
in the case of a catalyst with a reduced nickel base can be introduced by one or more
operations for impregnation of the substrate that is shaped and calcined by a solution that
contains the precursors of these elements. In a preferred way, the substrate is
impregnated by an aqueous solution. The impregnation of the substrate is preferably
carried out by the so-called “dry” impregnation method that is well known to one skilled
in the art.

The following doping elements: boron and/or silicon and/or phosphorus can be
introduced into the catalyst at any level of the preparation and according to any technique
that is known to one skilled in the art.

In the case where the catalyst of this invention contains at least one metal of
group VIII, the metals of group VIII are preferably introduced by one or more operations
for impregnation of the substrate that is shaped and calcined, and after those of group
VIB or at the same time as the latter, in the case where said catalyst contains at least one
metal of group VII combined with at least one metal of group VIB.

For example, among the sources of molybdenum and tungsten, it is possible to
use oxides and hydroxides, the molybdic and tungstic acids and their salts, 1n particular
ammonium salts such as ammonium molybdate, ammonium heptamolybdate, ammonium
tungstate, phosphomolybdic acid, phosphotungstic acid, and salts thereof, silicomolybdic
acid, silicotungstic acid, and salts thereof. The oxides and salts of ammonium such as the
ammonium molybdate, ammonium heptamolybdate, and ammonium tungstate are
preferably used.

The sources of non-noble elements of group VIII that can be used are well known
to one skiiled in the art. For example, for the non-noble metals, nitrates, sulfates,
hydroxides, phosphates, halides such as, for example, chlorides, bromides and fluorides,
and carboxylates, such as, for example, acetates and carbonates, will be used.

The sources of noble ¢lements of group VIII that can advantageously be used are
well known to one skilled in the art. For the noble metals, halides, for example,
chlorides, nitrates, acids such as hexachloroplatinic acid, hydroxides, and oxychlorides

such as ammoniacal ruthenium oxychloride, are used. It is also possible advantageously
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to use the cationic complexes such as the ammonium salts when it is desired to deposit
the metal on the Y-type zeolite by cationic exchange.

The noble metals of group VIII of the catalyst of this invention can
advantageously be present completely or partially in metallic and/or oxide form.

The promoter element(s) selected from the group that is formed by silicon, boron
and phosphorus can advantageously be introduced by one or more impregnation
operations with excess solution on the calcined precursor.

The boron source can advantageously be boric acid, preferably orthoboric acid
H3BO3, ammonium biborate or pentaborate, boron oxide, and boric esters. Boron can be
introduced, for example, in the form of a mixture of boric acid, hydrogen peroxide, and a
basic organic compound that contains nitrogen, such as ammonia, primary and secondary
amines, cyclic amines, compounds of the family of pyridine, and quinolines, and the
compounds of the pyrrole family. Boron can be introduced by, for example, a boric acid
solution in a water/alcohol mixture. The preferred phosphorus source is the
orthophosphoric acid H3PO4, but its salts and esters, such as the ammonium phosphates,
are also suitable. Phosphorus can be introduced, for example, in the form of a mixture of
phosphoric acid and a basic organic compound that contains nitrogen, such as ammonia,
primary and secondary amines, cyclic amines, compounds of the pyridine family, and
quinolines and compounds of the pyrrole family.

Nurmerous silicon sources can advantageously be used. Thus, it is possible to use
ethyl orthosilicate Si(OEt)4, siloxanes, polysiloxanes, silicones, silcone emulsions, halide
silicates such as the ammonium fluorosilicate (NH4)2SiF6 or sodium fluorosilicate
Na2SiF6. The silicomolybdic acid and its salts, and the silicotungstic acid and its salts
can also advantageously be used. Silicon can advantageously be added by, for example,
impregnation of ethyl silicate in solution in a water/alcohol mixture. The silicon can be
added by, for example, impregnation of a silicone-type silicon compound or the silicic
acid suspended in water.

The element sources of group IB that can be used are well known to one skilled in
the art. For example, among the copper sources, it is possible to use copper nitrate

CU(N03)2 .
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The element sources of group IVB that can be used are well known to one skilled
in the art. For example, among tin sources, it is possible to use tin chloride SnCla.

The catalysts that are used in the process according to the invention
advantageously have the shapes of spheres or extrudates. It is advantageous, however,
that the catalyst comes in the form of extrudates with a diameter of between 0.5 and 5
mm and more particularly between 0.7 and 2.5 mm. The shapes are cylindrical (which
can be hollow or not), braided cylindrical, multilobe (2, 3, 4 or 5 lobes, for example),
rings. The cylindrical shape is used in a preferred manner, but any other shape can be
used. The catalysts according to the invention optionally can be manufactured and used
in the form of crushed powder, tablets, rings, balls, and wheels.

According to the invention, the metals of group VIB and/or of group VIII of said
catalyst are present in sulfur form, the sulfurization treatment being described below.

In the case where the hydroisomerization catalyst contains at least one noble
metal, the noble metal that is contained in said hydroisomerization catalyst is
advantageously to be reduced. One of the preferred methods for conducting the reduction
of metal is the treatment under hydrogen at a temperature of between 150°C and 650°C
and a total pressure of between 1 and 250 bar. For example, a reduction consists of a
stage at 150°C of two hours and then an increase in temperature up to 450°C at the rate of
1°C/minute, and then a stage of two hours at 450°C; during this entire reduction stage,
the flow rate of hydrogen is 1,000 normal m’ of hydogen/m® of catalyst, and the total
pressure is kept constant at 1 bar. The entire ex-situ reduction method can
advantageously be taken into consideration.

According to stage ¢) for hydroisomerization of the process according to the
invention, at least one portion of the hydrocarbon base that is obtained from stage b) 15
brought into contact, in the presence of hydrogen, with said hydroisomerization catalyst,
at temperatures and operating pressures that advantageously make it possible to carry out
hydroisomerization of the non-converting feedstock. This means that the
hydroisomerization is performed with a conversion of the 150°C+ fraction into the
150°C- fraction that is less than 20% by weight, in a preferred manner less than 10% by

weight, and in a very preferred manner less than 5% by weight.
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kept at a tenperature of 300C and at a pressure of 5 MPa. Stage b):
Separation of the Effluent that is Qbtained from Stage a). The
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Technigues of Characterization

The quantity of alkaline cation that belongs to group IA or HA of the periodic
table, and preferably the quantity of alkaline cation Na* remaining in the modified zeolite
after the modification treatment described above, is measured by atomic adsorption
according to a method that is known to one skilled in the art.

The Lewis and Broensted acidity of zeolites is measured by adsorption of pyridine
followed by infra-red spectroscopy (FTIR). The integration of the characteristic bands of
the pyridine coordinated at 1,455 cm”’ and protonated pyridine at 1,545 cm™ makes it
possible to compare the relative acidity of the catalysts of the Lewis and Brensted types,
respectively. Before adsorption of the pyridine, the zeolite is pretreated under secondary
vacuum at 450°C for 10 hours with an intermediate stage at 150°C for | hour. The
pyridine is next adsorbed at 150°C and then desorbed under secondary vacuum at this
same temperature before the spectra are taken.

The products, gas oil- and kerosene-based, obtained according to the process of
the invention, are endowed with excellent characteristics.

The gas oil base that is obtained is of excellent quality:

m  |ts sulfur content is less than 10 ppm by weight.



Unnodi fi ed HYExchanged 3 Tinmes (According to the Invention) Na/ A 0 0010. 05
Quantity of Na+ remaining relative0.15.0 to the quantity of NH4t that was
initially present (%9 Bronsted acid sites (La., 1545 cnil band) after
desomtion of pyridine at 150C Lewis acid sites (i a , 1455 cm | band) after
desorption of pyridine at 150C 5 55.0,,3. 7LS

= Tis total aromatic compound content is less than 5% by weight, and the
polyaromatic compound content is less than 2% by weight.

w  The cetane number is excellent, higher than 55.

& The density is less than 840 kg/m®, and most often less than 820 keg/m’.

= Its kinematic viscosity at 40°C is 2 to 8 mm™/s.

» Its cold strength properties are compatible with the standards in force, with a
filterability boundary temperature at -15°C and a cloud point that is less than

-5°C.

The kerosene that is obtained has the following characteristics:
A density of between 775 and 840 kg/m’
= A viscosity at -20°C less than 8 mm®/s
= A crystal disappearance point of below -47°C
A flash point of more than 38°C

= A smoke point of more than 25 mm

Examples

Stage a); Hydrotreatment

170 g/h of pre-refined canola oil with a density of 920 kg/m’ that has a sulfur
content of less than 10 ppm by weight, with a cetane number of 35, and whose
composition is presented in detail below, is introduced into a reactor that is temperature-
regulated in such a way as to ensure an isothermal operation and that has a fixed bed
charged with 190 ml of hydrotreatment catalyst based on nickel and molybdenum, having
a nickel oxide content that is equal to 3% by weight, and a molybdenum oxide content
that is equal to 16% by weight and a P,Os content that is equal to 6%, whereby the

catalyst is sulfurized in advance:



77 An unnodi fied HY zeolite that is not in accordance wth the
invention is called a dealumnified HY zeolite that is exchanged by an
NHANOG3 sol ution to obtain the cationic formof the Y zeolite but that has
not been nodified according to the nodification process that is described
according to the invention. Theysanal ytical results show that the
quantity of Bronsted acid sites sllghtly decreases and that the quantity of
Lewis acid sites greatly decreases on the nodified zeolites. This acidity

variation varies in inverse proportion to the quantity of sodium present in
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700 No1® of hydrogen/m” of feedstock is introduced into the reactor that is kept at

a temperature of 300°C and a

t a pressure of 5 MPa.

Stage b): Separation of the Effluent that is Obtained from Stage a).

The entire hydrotreated effluent that is obtained from stage a) is separated so as to

recover the hydrogen-rich gases and a hydrocarbon base.

Stape ¢): Hydroisomerization of the Hydrotreated Efftuent that is Obtained from Stage b)

on a Catalyst According to th

e lnvention

Preparation of the Modified Zeolite Used in the Catalvst According to the Invention.

100 g of dealuminified HY zeolites, with an Si/Al framework ratio that is equal to

11.5 and measured by NMR of silicon and aluminum, is exchanged by an NaNQO;

solution to obtain the Na¥Y cationic form of the Y zeolite. The exchange is carried out in

a flask that contains 1 L of NaNOs solution at 80°C for 2 hours, and then the suspension

is filtered, and the zeolite is dried at 120°C for one night. The Na¥ zeolite that is

obtained is poured into a three-neck flask that contains 1 L of anhydrous toluene and is

equipped with a coolant. After an increase in temperature to 60°C, the quantity of
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(% by weight) 12.1 114 N O (% by weight) 3 3)
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molecular compound tetracthylorthosilicate TEOS corresponding to 1% by weight of

silica is slowly introduced into the zeolite suspension by using a syringe pump. Afier

stirring for 1 hour, the suspension is filtered, and the zeolite is dried at 120°C for one

night. The modified zeolite is then exchanged 3 times by a IN solution of NH,NO; to

obtain the partially exchanged NHy" form, whereby the exchange is carried out at a

temperature of 80°C. The decomposition of the TEOS and the transformation of NH,

cations into protons is done under H;O-saturated N> at 350°C for 2 hours, and then a heat

treatment under pure Na is done at 450°C for 2 hours. The characterizations of the

zeolites that are measured by atomic adsorption spectroscopy and adsorption of pyridine

followed by infrared are provided in Tabie 1.

Table 1: Characterization of the Samples.
Anomalous Modified Y
Unmodified HY Exchanged 3
Times
{According to
the Invention)
Na/ Al 0.001 0.05
Quantity of Na™ remaining relative 0.1 5.0
to the quantity of NH4" that was
initially present (%)
Bronsted acid sites (1.a., 1545 cm’™ 5.5 5.0
band) after desorption of pyridine
at 150°C
Lewis acid sites (i.a., 1455 cm’™ band) 3.7 1.5

after desorption of pyridine at 150°C

Mb03



Overall Si02 (%by weight) 14.7 14.1 Make-up to 100% (for the nost part
conposed of Al 203 (% by wei ght) 70M 70A The hydrotreated hydrocarbon
effluent that is obtained at the end of stage b) is hydroisonerized with
hydrogen that is lost in a hydroisonerization reactor under the operating
conditions bel ow. VVH (vol une of feedstock/volunme of catalyst/hour) = 111-1
Total working nessure: 5 MPa Tenperatiure: 300C

An unmodified HY zeolite that is not in accordance with the invention is called a
dealuminified HY zeolite that is exchanged by an NH4NO3 solution to obtain the
cationic form of the Y zeolite but that has not been modified according to the
modification process that is described according to the invention.

The analytical results show that the quantity of Brensted acid sites slightly
decreases and that the quantity of Lewis acid sites greatly decreases on the modified
zeolites. This acidity variation varies in inverse proportion to the quantity of sodium
present in the samples.

Preparation of the Catalysts

The catalyst substrates according to the invention containing zeolites that may or
may not be modified are produced by using 19.5 g of zeolite mixed with 80.5 gofa
matrix that consists of ultrafine tabular boehmite or alumina gel marketed under the name
SB3 by the Condéa Chemie GmbH Company. This powder mixture is then mixed with
an aqueous solution that contains nitric acid at 66% by weight (7% by weight of acid per
gram of dry gel), and then kneaded for 15 minutes. The kneaded paste is then extruded
through a die with a 1.2 mm diameter. The extrudates are next calcined at 500°C for 2
hours in air.

The thus prepared substrate extrudates are impregnated in the dry state by a
solution of a mixture of ammonium heptamolybdate and nickel nitrate and calcined in air
at 550°C in situ in the reactor. The contents by weight of oxides of the catalysts that are

obtained are indicated in Table 2.



Hydr ogen/ Feedstock ratio: 700 normal liters/liter The reaction
tenperature is set so as to achieve a gross conversion (denoted CB) that is
equal to 70% by wei ght. 50 ppm by wei ght of dimethyl disulfide is
added to the feedstock so as to sinulate the partial pressures of H2S and
to keep the catalyst in sulfide forn1%pe t hus prepared feedstock is
injected into the hydroisonerization test unit that conprises a fixed-bed
reactor with upward circul ati on of the feedstock ("up-flow') into which 100

m of catglyst: i s idHkRuGEd oFlie catidyst is sulfinized by a direct
distillation gas oiI[/DVDS and aniline mxture up to 320C Note that any
in-situ or ex-situCslEhpuBpredicoicmet hod i s Unpoddisiditabl e AHedilichd
sul furization is carried out, the feedstock can be transfgrhaed.the
operating conditions of the test unit are indicated above. = "The j et
fuel yield (kerosene, 150-250C fraction, Kero yield hereihafeser) is equal
to the percentage by wei ght of conpounds that have a boiIégg, oi pt of

bet ween 150 and 250C in the effluents The gas oil yield ( +'% Paction) is
equal to the percentage by wei ght of conpounds that have t@eb@ichiidig poi nt
that is greater than 250C in the effluents. The tenperature of 300C
is adjusted so as to-have a conversion-of-the-150C+ fraction-into-the 150C
fraction that is |essotdas, =¥y weight during the hydroi sogeyi zation in

t he case where the hydrol sonerization catalyst that is used in stage c) of
t he process accor diMg (fadbtwaghthventi on contai ns #8e nodified3Zeolite
according to the i i 0 3, We recor the tenper,ature of the
yields in keroseneQéﬁghéggz%?Pgsgkﬁphe catalystgggescribed ?%ﬁ%he exanpl es
above. Tabl e 3: Catadiytupao A% Viot itesn®f pdrhe Hydroi soneri zati on Catal ysts.

150C- Yield Kerosene Yi eh?ﬁioﬂ% Yi ellgﬂﬂ)(% by V‘%%ht ) (% by Vﬁﬁ)ihlght)

compose by wei

The hydrotreated hydrocarbon effluent that is obtained at the end of stage b) is
hydroisomerized with hydrogen that is lost in a hydroisomerization reactor under the
operating conditions below:

- VVH (volume of feedstock/volume of catalyst/hour) = 1 h”

- Total working pressure: 5 MPa

- Temperature: 300°C

- Hydrogen/Feedstock ratio; 700 normal liters/liter

The reaction temperature is set so as to achieve a gross conversion (denoted CB)
that is equal to 70% by weight.

50 ppm by weight of dimethyl disulfide is added to the feedstock so as to simulate
the partial pressures of H»S and to keep the catalyst in sulfide form. The thus prepared
feedstock is injected into the hydroisomerization test unit that comprises a fixed-bed
reactor with upward circulation of the feedstock (“up-flow™) into which 100 ml of
catalyst is introduced. The catalyst is sulfurized by a direct distiliation gas oil/DMDS

and aniline mixture up to 320°C. Note that any in-situ or ex-situ sulfurization method is
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suitable. Once the suifurization is carried out, the feedstock can be transformed. The
operating conditions of the test unit are indicated above.

The jet fuel yield (kerosene, 150-250°C fraction, Kero yield hereinafter) is equal
to the percentage by weight of compounds that have a boiling point of between 150 and
250°C in the effluents The gas oil yield (250°C+ fraction) is equal to the percentage by
weight of compounds that have a boiling point that is greater than 250°C in the effluents.

The temperature of 300°C is adjusted so as to have a conversion of the 150°C+
fraction into the 150°C- fraction that is Iess than 5% by weight during the
hydroisomerization in the case where the hydroisomerization catalyst that is used in stage
c) of the process according to the invention contains the modified zeolite according to the
invention. In Table 3, we recorded the temperature of the yields in kerosene and gas oil

for the catalysts described in the examples above.

Table 3: Catalytic Activities of the Hydroisomerization Catalysts.
150°C- Yield Kerosene Yield Gas Oil Yield
(% by Weight) (% by Weight)

Unmodified HY i3 30 57
Modified Y, Exchanged
3 Times (According to the

Invention) 5 33 62

At a temperature of 300°C, the process that implements a catalyst containing an
unmodified zeolite entrains the production of a 150°C- light fraction with a yield of 13%
and therefore the production of middle distillates with a yield that is lower relative to the
implementation of a catalyst that contains a modified zeolite according to the invention.
The process according to the invention therefore demonstrates that the catalyst that
contains a modified zeolite according to the invention and that is used in said process
according to the invention is more active than the anomalous catalysts for cbtaining a

level of conversion of the 150°C+ fraction that is less than 5% by weight, while making it



I nvention) 5 33 62 At a tenperature of 300C, the process that

i npl ements a catal yst containing an unnodi fied zeolite entrains the
production of a 150C light fraction with a yield of 13% and therefore the
production of mddle distillates with a yield that is lower relative to the
i npl enentation of a catalyst that confpins a nodified zeolite according to
the invention. The process according to the invention therefore
denonstrates that the catalyst that contains a nodified zeolite according

to the inyemtit @oRd hidhat micdidtsadialdyidad, dnPiheeess a dceakedbayitoft he
invention is nore active than the anonmal ous catal ysts for obtaining a |evel

of converyildl distillptee ralgNeto plyeoIseReH FAON PEOCES IR TRBIS IS Y BY IWRTGME, whil e
making it.,,30 RASSHALE ahAnfBhRA 0 oAl i Bbdibib Pl HhiflkOda and

t her ef or em%%%tetter serFeact fll\?ll tyemZ m&gﬁ{ae dﬁgti Il ait esl,i rell a{[tilvé5 tg a

hydr oi sonensdtzabiconiapeoerls Setimantidpmpl enent s an anomal ous cat al yst t hat
contains an unnodified zeolite or a zeolite that is nodified in a manner
that is not in accordance with the invention.



31 CLAI M5 1 Process for treatnent of feedstocks obtained froma
renewabl e source and conprising the follow ng stages: a)
Hydrotreat ment of said feedstock in the presence of a fixed-bed catal yst
that conprises a hydro-dehydrogenating function conprising at |east one
metal of group VIII and/or group V1B,;taken by itself or in a mxture, and
a substrate that is selected fromthe group that is formed by al um na,
silica, silica-alumnas, nmagnesia, clays and m xtures of at |east two of
these m nerals, whereby said hydroigiggivent stage operates at a tenperature
of between 200 and 450C, at a pressure of between 1 MPa and 10 MPa, at an
hourly volunetric flow rate of between 0,1 IIl and 10111, and in the

presence of ajt edst,@ck such that
t he hydr ogen/ e% tesogﬁp?%julmén%fé{égggaﬁgﬁﬂmmﬁ gn-}"é Itl?he\;ﬁf\lbiprcﬁgogf h)}dr ogen/ n8 of

f eedst ockpmprising thelfpliSeparstagison, starti ng fromthe effluent that is

obtai ned from as and lLe ocar bon
base, §mfoc§’i%%% ?Q%fd’ {O%FQ%R%% ies?nceo aﬁ |Cg§1§d C?’paz}és?gl%ydr ocar bon
base t hamo@rxaiabaiyaﬁddéwmsgataag@ ﬁiﬁ):tl(bﬂhd’lﬂ]ﬁlsplrg% Eaﬁem@fnead b1 pred> WEd

hydr oi soner | zati on_cat al yst. wnereby sai d a,¢ ﬁ rkﬁsé% at | east one
hydr o- deliydiebg@railFgtakest by ilse é}fﬂﬁasmg‘&ff&cﬁt“ g st rzﬁett 8&”@? [0 Mes f or med
by the metalshafis @ouPLYhBrARdsaEo Ul Mhhulni@s, hAgeperdadiagd hablesand a
substrat€ that conprises a zeolite that conprises at | east one series of

channel s ahveséwo péthiesrgmingradie bprebly Eﬂ}d bydrptgtivgn Kage endyyenitat ons, modified

| h
beI onz]sa:t‘c‘)mg%s)%ﬁor}i ﬁ’\c E&Oé ?“dttﬁgg%er F%hﬁg&lg {)Ife%%tn 101Uﬁa%tl‘age ot Qﬁ Ieg'?n;[en?t

of said zgobifigvblamthr MReSeNd®etfceAl. 1Ihe’mﬂ Iom}é all ie il jasses@nfauad! t hat
contains at |east one silicon atom CR?F 5} ne s%eage for parti al
exchange &R CHhylrRemiHgeE atth Sidewlton-1u ﬂaaaﬂ?f-‘dw roggp{ee b*?dela“ Bast one

heat ‘T ealpnh 78LA9e.00WRE ey SLayhydrolaguer i zation stage is carried out
at a tenperature of between 150 and 500C, at a pressure of between | MPa

and 10 MPa, ath)dieplotet, yiarﬁmgdm rhe@fﬂueawma@ ebiemehEometngc0). Pfand 10 h. "'
and int resence of hydr ogen m xed with the

f eedst oc Wgﬁ@ﬁn’t"ﬁsas qﬁiaﬂ_leas rogag ? %Ds ratio is between 70 and 1, 000
Nn8/ n8 of fee(ii",t}{)ﬁkoisoxﬁéhzauon of eﬁi)ea&@@@h&tﬂdmaldm&mmb@] baserhat e ef f | uent

(hat |5 Optalaeg {om alese Cl o MAogeD, gRsse. Al o, oast one ges

whi ch t heyel-aeals @fa@F m%é At 1481 éﬁ'l@@&ﬁ&h@fﬁ@%ﬁﬂﬁ@ﬂze@l i 1§ Wenaat

pal I adi ungmr;[; ?l}léecr:ou%yth;tggggaec\il g}? th%rmf;tarl}s gf gr? oé;g l\J’EBe and group VIII of the periodic
table and a substrate that comprises a zeolite that comprises at least one series of channels
whose opening is defined by a ring with 8 oxygen atoms, modified by a’) at least one
stage for introducing at least one alkaline cation that belongs to group A or I1A of the
periodic table, b’) a stage for treatment of said zeolite in the presence of at least one
molecular compound that contains at least one silicon atom, ¢) at least one stage for
partial exchange of said alkaline cations by NH," cations, and d") at least one heat
treatment stage, whereby said hydroisomerization stage is carried out at a temperature of
between 150 and 500°C, at a pressure of between | MPa and 10 MPa, at an hourly
volumetric flow rate of between 0.1 and 10 !, and in the presence of a total quantity of

hydrogen mixed with the feedstock such that the hydrogen/feedstock ratio is between 70
and 1,000 Nm*/m’ of feedstock,



3 Process according to Caim2, in which said catal yst conprises, in % by
wei ght relative to the total mass of the catal yst, a content of noble netal

of between 001 and 10% by wei ght, 4. Process according to daiml, in
whi ch the catal yst conprises at | east one netal of group VIB in conbination
with at |east one non-noble nmetal of group VIII, whereby the netal content

of group VIB enconpasses, in oxide equival ent, between 5 and 40% by wei ght
relative to the total nmass of said catalyst, and the content of non-noble

metal of group) Wehdra@NE HERAS TR mbraffwehdaateguwakceﬂbm sbgtween 0.5 and 10%
by weight relative to the total mass of said cataly 5 Process
accor di ngvwser apes4ndishlepiionn 2astal l??é?lﬂl‘rijdb]eé(eéls‘@}’?é’i%e of group VII1 is

sel ected fromya Msggrc@&mng@@@i nqnﬁl\%e#ﬁie,e @@Mw vﬁm%l\éaédor in a

m xture, . Process accor |ngto oneo al ns or 5, in which the
el enent dfongroope MiBring aislgladedied, tlk@nbsamngalvﬂamgst%mlﬁwd mol ybdenum

7 Process acc zeplitethat is
contained in t%th %'%f)s ath%{ngg? Cﬁ%} 2(*,g’tvﬂlk11 fal? ﬁat‘{‘]ym Comgnﬁfs’ n /e[; ge' h§ of the
process aclagvdionie foal e dimventd an d(S)11&:ﬁi eaiobld iatdmf demrgn 0 0e azdeol ites Y,
ZSM 48, ZBM 30, |1 ZM1 and COK-7, taken by thenselves or in a mxture 8
Process a}@c/b?ﬁ}”ﬁ‘@“to Claim7, in which the initially used zeolite is the Y

zeolite, 4, Q:Tofﬁ%@&an@q&@wﬁgﬂ\Qmemetéfm@s@doﬁqﬁmlesta@le%st dr2 which said
al kaline cation that belongs to th roups I A and i ntroduced in stage

a) is selredtlad gfmmﬁﬂ&rmﬁgm méhcwaw!b# eqghee 1Lq11=f41033k¥miﬂt§’ngG§NmBa2+ and
Ca2+, an% DLy fiﬁc!x% on?e%'l 9{ § B Ez?co gss 8)%& ent bethbeF50CESS
{0 one o al ns 1 , I'n

accordi ng ar compound t hat
cont ai ns aatl 4DEast waple rsliafivecomheatb@inrbdsadf sa1§ cutsbdl nml uhheomer&af ment stage b)

! S Sel eCt]?)g%&?g)%rﬁrPOQl% \}I?I enconqga%gerédf% og)gfldefe%{u%legt §8m5§1 (?g' n(ﬁ (%/-059 V\Iher e R I S

sel ected
weight relative to the total mass of said catalyst.

5. Process according to Claim 4, in which the non-noble element of group VIII is
selected from among iron, cobalt and nickel, taken by themselves or in a mixture.

6. Process according to one of Claims 4 or 5, in which the element of group VIB
is selected from among tungsten and molybdenum.

7. Process according to one of Claims 1 to 6, in which the zeolite that is
contained in the substrate of the catalyst that is used in stage ¢) of the process according
to the invention is selected from among the zeolites Y, ZSM-48, ZBM-30, IZM-1 and
COK.-7, taken by themselves or in a mixture.

8. Process according to Claim 7, in which the initially used zeolite is the Y
zeolite.

9. Process according to one of Claims 1 to 8, in which said alkaline cation that
belongs to the groups IA and IIA introduced in stage a) is selected from among the
cations Na+, Li+, K+, Rb+, Cs+, Ba2+ and Ca2+, and, preferably, said cation is the Na+
cation.

10. Process according to one of Claims 1 to 9, in which the molecular compound
that contains at least one silicon atom that is used in the treatment stage b) is selected

from among the compounds of formula Si-R4 and Si2-R6 where R is selected from



anong hydrogen, an al kyl, aryl or acyl group, an al koxy group (R ), a
hydr oxyl group (-OH), or a hal ogen 11. Process according to one of
Clainms 1 to 10, in which the content of alkaline cations remaining in the
nodi fied zeolite at the end of stage c) is such that the al kaline
cation/alum numnolar ratio is betweep 02:1 and 001: 1. 12. Process
according to Caimll, in which the content of al kaline cations remaining
in the nodified zeolite at the end of stage c) is such that the al kaline
cat i on/ alavingbmidetRen BRYI, ervi 8¢ 261 weeR 202lkbxantup (0X15), k. hydroxyl gidd Process
accordi Prg tﬁ Caim11l, in which the content of al kaline cations remaining
in the nodPfi-802 28885t e at the end of stage c) is such that the alkaline
cat i on/ al uni nym PRk £akiRs kSoREIMEEMRQ 1450 5nanth0n0%rten: SARLAGRSS
according to one of Claims 1 to 13, in which the feedstocks that are

obt ai ned ctigmreapoinalil tiegmiitalszeglite asdike eud elbidgesmsanondat the albpline and fat s
of plant gqr i.mal _origin, . or.mxt 0 Gh feedstocks, containing
trigl ycercgé%rgﬁglﬁawg}m?%legahf)éstlfe;ﬂv%c&%d%?g%%?'grﬁest ers and said vegetable oils
that can be rdw Broceefaaeding toChihy 1 aon vhaditthatdnyent afidkdbieaknied from t he

ol ovl ng.p ant <, ganch 2 SUpLloter, oybeat, Al pelmkernel. ol ve.
fats conpas&dalohi@shelaf ramid hewtaam:i ndustrsyor obtained from catering
' ndustries. 13. Process according to Claim 11, in which the content of alkaline cations

remaining in the modified zeolite at the end of stage c) is such that the alkaline

cation/aluminum molar ratio is between 0.15:1 and 0.02:1.

14 Process according to one of Claims 1 to 13, in which the feedstocks that

are obtained from renewable sources are selected from among the oils and fats of plant or

animal origin, or mixtures of such feedstocks, containing triglycerides and/or free fatty

acids and/or esters and said vegetable oils that can be raw or refined, totally or partially,

and obtained from the following plants: canola, sunflower, soybean, palm, palm-kernel,

olive, coconut, jatropha, and the animal fats being selected from among lard or fats

composed of waste from the food industry or obtained from catering industries.





