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WD 2008/ 058664 PCT/ EP2007/ 009668 5 PROCESS FOR
PRODUCI NG HYDROCARBON FRACTI ONS FROM M XTURES OF A
wBLBOSBECAL ORI G N The present invention rel at BST/ER2087/009668
process for producing 10 hydrocarbon fracti ons which
can be used as diesel fuel or as a conmponent of
di esel fuel, starting froma m xture of biologica
origin containing esters of fatty acids possibly wth
anmounts of free fatty acids. The process conprises at
| east one deoxygenation step and a hydroi sonmeri zati on
step. 15 The use of vegetable oils in diesel engines
goes back to Rudolf Diesel who, in 1900, denonstrated
the capacity of diesel engines of functioning with
peanut oil. During the Second Wirld War, use was nade
in Africa of both palmoil and peanut oil as fuel for
mlitary vehicles. 20 After the war, technol ogica
devel opment | ed to an al nost exclusive use of fuels
deriving frompetroleum further- nore, diesel engines
were enornously inproved, especially wth respect to
PROGESS OFGR aPRODUMING KYBREMARBON FRACTIONSeXERON MAATURES
there was little flexibility for the use of fu 25 els
ordinf feaacifaaamarascIN | . Cont enpor aneousl y, veget abl e
WO 2008/ 058664 PCT/ EP2007/ 009668 fuels were
THY OgF €58hY eliyivakaidenege Uaes 0 tihea hpghcpsedutor t papducing
cost and qualitative inconstancy of the product.
hydHd RGP Prdc€ibssSwafichheaseveat 188d, adt t@id&ON PA81 or
ref ocused on the use of vegetable oils as diese
ad Ul SomPbhenp b wiasedi fhdtul brhekivar it r£agoRsure of
formation of crust ing in the internal conbustion

biNBNa P ACkAde Antdenify esters of fatty acids possibly
with amounts of free fatty acids. The process comprises at
least one deoxygenation step and a hydroisomerization step.
The use of vegetable oils in diesel engines goes back to
Rudolf Diesel who, in 1900, demonstrated the capacity of
diesel engines of functioning with peanut oil.

During the Second World War, use was made in Africa of
both palm oil and peanut oil as fuel for military vehicles.
After the war, technological development led to an almost
exclusive use of fuels deriving from petroleum; further-
more, diesel engines were enormously improved, especially
with respect to injectors and control systems, to such an
extent that there was little flexibility for the use of fu-

els different from gas oil. Contemporaneously, vegetable
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jectors, dilution of the lubricant). Research was then
di- rected towards the preparation, starting from

woegestsbe o0ils, of methyl or ethyl esters aneCT/BRi007/009668
use in diesel en 10 gines. Methyl and ethyl esters of
fatty acids are obtained fromvegetable oils by
transesterification with nmethanol aor ethano

fuglleMedts \RF AR DHEYE +6r 2PRBALBATe AAfort DfthY elaﬂe@abpéoduc-
oils was proposed in the eighties' and consists_ in

t ipRe cPsitc @i ch Pdddidtith BICaEsngy ¢f oblye eProduct.
hydrocarbon 15 fractions with a boiling point
conpatilbbe thiet Ipidi exaiisify 0t thmhieYRREC DM orbterhéon was
forced hydrogenati on of vegetable oils causes the

reformesld o dhggarsaniah vegetumtenpblanesudiesol mhupda, but
of a mxture of H2O, CO2 and CO, in reciprocal ratios

thiar yiasg dddddradility fiax theer opes atéasorndnliformationhef20rust-
starting ester is thus prevalently transforned into

inky dro-tlearirotsrme hcombpettioho elngtimet, héb fatkageacofisthe in-
and glycerin. Small free al cohols can be forned

jekcageisherdivtidreofiydhe- labdtrlheast ) Th®kdswaoeth was then di-
hydr ogenati on reaction of fatty oils to 25 produce

rekited dtbuakaswashéet ysheashfori@xanEmarising | firont heegetable
2 WD 2008/ 058664 PCT/ EP2007/ 009668 eighties', by

01N@ne%fehe@hyl\Mﬂleﬁﬁylfﬁbéﬁfs(ﬁﬁdeﬂﬁéifedse in diesel en-

"Hydr ocr aquage sous pression d' une huile de soja:

giPl@ceqR i etdle ethpll UEeeg8NRralRtds I ids are obtained
transformation” (Rev. Inst. Fr. Pet. 1986, vol. 41,

fr%g%e@%%a@fl\&ﬂr&%)s A5 o es Ss tdei HYEL OLsACKi B AELHANB] or
th a bifunctional catalyst. At a tenperature

et%h%%ﬁr tRan 878cnadecar bopyletinn Ad d8re conversion of

carboxyl ation of the fatty acids are observed,
veb%@ggﬁy oils was proposed in the eighties’ and consists

in the forced hydrogenation of these to produce hydrocarbon
fractions with a boiling point compatible with diesel fuels
obtained from oil. The forced hydrogenation of vegetable
oils causes the removal of oxygen with the contemporaneous
formation of a mixture of H,0, CO, and CO, in reciprocal
ratios varying according to the operative conditions. The
starting ester is thus prevalently transformed into hydro-
carbons with respect to both the fatty acids and glycerin.
Small free alcohols can be formed together with the hydro-
carbons.

The forced hydrogenation reaction of fatty oils to

produce liquid fuels was studied for example, still in the
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with a distinct hydrogenolysis due to the presence of
the netallic catalyst. The main products are
wo povsasseehai n hy- 10 drocarbons. J. Gusmao et PBET/EP2007/009668
(Utilization of vegetable oils as an alternative
source for diesel-type fuel: hydrocracking on reduced
N/ Si 02 and sul phi ded N - Mo/ Al 2083, | Catgl ysis Today 5 .
eighti689 pdye ¥93e8n&dr 0?3 - dedBivst rit ek ﬁoﬁrtijﬁ:olteheentltled
hydro 15 genation of soya oil, the hydrocarbon , L
“HYPROCT ATl I RAPAPYOBorY WS BRIIPnES SRulat f PRECede
(9606 nmolar of C15 - Cl6 ~Cl17 - C18) US patent
d'gtgde 665 RLEWTPeINGFILR LS odapr BEARSAgrmation” (Rev.
hydrocarbon fractions in the C15-Cl18 range by the .
Inksydr diyenaPeR0 9% of vobgettdhl evade s43kc PR Edfmi | 6REFribe
oil, rape oil, ca nola oil, palmoil, or fatty oils
theo hiydineed aick inge qfulgeys ol el th eesbifanctopnyl Farglyst.
hydrocarbon fraction preva- lently consists of |inear
Atpar #iefipesatQis @if)heand-han ity &, decarkdnpyanihnghnd de-
cetane nunber, which is such that it can 25 be used
cazboxylettds | opr ovez . fatdy Wc2088/05866bhserved, together
PCT/ EP2007/ 009668 I n "Hydroprocessed vegetable oils
wittr i @betificel hiydrpgevnedsst's, Bieoresouheepreesmms ogf the
56 (1996), pages 13 to 18, the application described
melta1US 4, 7 BPS: | s Themiii efrodic s | aer daf ntegascathain hy-
to produce a hydrogenated product 5 starting from
dreed@adn@ .| . The hydrocarbon fraction al nost
exclusively consists of linear paraffins and the
fracty oguswalccletdiagt i | (e M {2d i dheodliBégétablenciasgas an
of diesel fuel, has a cetane nunber ranging from 55
alt@r¥Atidhefolee for diesel-type fuel: hydrocracking on

reduced Ni/SiO, and sulphided Ni-Mo/Al,0;, Catalysis Today 5
of 1989 page 533 onwards) demonstrates how, in the hydro-
genation of soya oil, the hydrocarbon fraction obtained
mainly consists of linear paraffins (96% molar of Cis — Cie
- Ci7 - Cis) .

US patent 4,992,605 describes a process for producing
hydrocarbon fractions in the C;s-C;s range by the hydrogena-
tion of vegetable oils such as sunflower oil, rape oil, ca-
nola oil, palm oil, or fatty oils contained in the pulp of
pine trees (tall oil). This hydrocarbon fraction preva-
lently consists of linear paraffins (Ci5-Cig) and is charac-
terized by a high cetane number, which is such that it can

be used an a cetane improver.
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drogenati on products include |light Cl1-C5 hydrocarbons,
wa 10 ter and CO2. The diesel fraction is defined

w0 sapesseeet ane”.  The density (0.790 g/ m ) i s PCI/EP2007/009668
conpati ble with diesel fuel, whereas the viscosity is
slightly higher. The real limt of this fraction
however is linked to the poor cold tenpera-_ture )
pr op8r t TEEHRATRRESHRA prede P he sPLasssOratHif st nfepd im-
15 linearity of paraffins, which exceed 20C. For this

PrO¥EEGRL" /1t Fol OXGRAHT ERS aheChRPieTY 0Rbcdd NP8 lus RRFFF al3 to
mxture with conventional diesel but not during the

18w fher apidtiieat igm papsiberksit | Best a9 P2 02@8sifopupparized
producti on of hydrocarbon conponents from m xtures of

ong yegdedbsiadaxty adraleo tml pyedycs. Thaydsoasnadiedf pgoduct
m xture with a content of iso-paraffins of 730, is

stdesdmnigbetirormheappdaessl lconPae s bydxocpiromy df waeiien oalmost
step, a hydrodeoxygenation step (HDO) and an

exicdaseviedat | oonsieps woifcH iopsat esraffngst kmd the fraction
countercur- rent flow principle. The pre-hydrogenati on

whitcdp, dibikéllss @bthanr i elde outiatidiera thi @and reorgd t iodnsdiesel
is necessary for satu- - 4 WD 2008/ 058664

fulCT/ HRZOQY/ &99468 nuabéengrhhgidgulfrerb@tdstpresenothad hy-
avoi ding undesired side-reactions in the subsequent

drgeeess o epsodhdt$ henclladeerlzfit oo, sieasydtoddrbons, wa-
absol utely i ndi spensable to oper- ate in

teGOBHE DN I &hle A ¥t etaddint at sl Jot ihe@M epeti cbtane” .
vation caused by the water contained in the feeding

Thdelddnsi g fbomoloheg RREY| 9ds ddaP st BPle WIERHOREId N fuel ,
in counter- current, part of the water contained in

wheR@aly HHeC arikn s fi8edi s 1 Sy elPvetyhdef OfRe SaEH1 1imit of
feeding conmes into contact “w th the whol e catal yst of
thﬁgef¥§éﬂﬁgﬂchgﬁgver is linked to the poor cold tempera-
ture properties (cloud and pour points) associated with the
linearity of paraffins, which exceed 20°C. For this reason,
the “super cetane” fraction can be used in a mixture with
conventional diesel but not during the winter months.

EP 1396531 describes a process for the production of
hydrocarbon components from mixtures of a vegetable or ani-
mal origin. The formation of a mixture with a content of
iso-paraffins of 73%, is described. The process comprises a
pre-hydrogenation step, a hydrodeoxygenation step (HDO) and
an isomerization step which operates using the countercur-

rent flow principle. The pre-hydrogenation step, which is

carried out under bland conditions, is necessary for satu-
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10 A process has now been found for the production of
a hydrocarbon m xture which can be used as diese

wo p@is/oss66es a conponent for gas oil by the  PCI/EP2007/009668
hydr odeoxygenati on of a m x- ture of biological origin
containing esters of fatty acids possibly wth
amounts of free_ fatty acids, such as vegeta 15 ble .

ragiing f sheexdapbie shendss REFF¢Rmernd ap¥oiding qundesired
palm oils, or fatty oils contained in the pulp of

s igienaeaaddsny t 4N é%?—) , spbsegyedtbyprocess steps. In the
hydr oi sonmeri zati on, which allows hydrocarbon m xtures

isometd zetidimetensh whi th abeoteketyit indispspgabakf tas oper-
can exceed 80% the remaining part being n- 20

atgariaf f¢msnt dheupnent c tbaprodgeaty tile compoby$t ohsomhidelacti-
are used in the hydroi sonerization step not only

vaalilcow causeghery ghal wayepr atunttaitedeiobtlaé nédedsng deriv-
di esel fuel with respect to those of the cuts

irmeptftdiedc vé t bréheokBOHDOPrsaEess atherbubpebat iy ahseounter-
have characteristics which allowthemto be used - 5

cud@e2¥08/ PR8664% PCEhEP20ATE D0WhR aiined henprigsenagdebearbon
wat er Wi t hout undergoi ng deactivation or 1in any case

fe@ibRy cBS| FembeE8NEbateted Wity fdwiitkilr @Best into contact
erization itself by neans of a noderate tenperature

witdrS &hel R esdt HfydheoPresentataygoitopedher ef ore
relates 5 to a process for producing a hydrocarbon

fraglion,miehnganndie psad asusbesel frirl PFodsc@ion of a
conponent of diesel fuel, starting froma m xture of

' ' { PFh Sk N aigiyn f tty agkds
h@ﬁ%@rﬁﬁ?%ﬁﬂé Wwh9BhacAnNpe SR adfaia or as

so containing free fatty acids, which

a’%&ﬁ&%;eoxyggﬁégﬁ%%oo ft 2tﬁ?éiﬁ%@r%?egxg?nggﬁgglogrﬁ;mix-
ture of biological origin containing esters of fatty acids
possibly with amounts of free fatty acids, such as vegeta-
ble oils for example, such as sunflower, rape, canola, palm
oils, or fatty oils contained in the pulp of pine trees
(tall oil), followed by hydroisomerization, which allows
hydrocarbon mixtures to be obtained, in which the content
of isoparaffins can exceed 80%, the remaining part being n-
paraffins.

The particular catalytic compositions which are used
in the hydroisomerization step not only allow a higher-
quality product to be obtained as diesel fuel with respect

to those of the cuts obtained with the known processes, but

they also have characteristics which allow them to be used
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gin;, 2) hydroisonerization of the m xture resulting
fromstep (1), after possible purification treatnent,
W@ 200d/058664 0i som erization being carried out iPCTI/ER2007/009668
presence of a catalytic 15 system which conprises: a)
a carrier of acid nature conprising a conpletely anor-
~ phous m cro-nmesoporous silico-alumna having a | )
ingthg/ R¥EGSNCR0IOH WaiSo Wity YK 211D %%,Cté"atlon or
~surface area greater _than 500 n2/g, a pore volune )
iny amyi W Se ore 008 €851y Feegnergtzyl LNBRG affee phydroisom-
di anmeter lower than 40 A, b) a netallic conponent
erdeatdon Agsedd &y muangrafala wFdexplriptemMPerapessi i§e -
m xed with one or nore netals of group VIB. The
m xTheeobgfedsi odpbgtbal puesghtt ugwgnbtiarhetpevekere pglates
of the present invention contain esters of fatty
toaai gxocesst fOMDRNBINGTRE6H BETY &R0 008868ion which can
possibly with amounts of free fatty acids, and they
becarsdit agi dtiesed dfuekgetrablse aor campoménor icdi Midsel fuel,
anount of fatty acids can vary for exanple from2 to
st3Q¥iby wWeightawntiktigee spca bdollbegitatalorginr eontaaning
bi ol ogical origin. The es 5 ters of fatty acids
esteRcaidedrhftyaigb Tdxf uaad Pesdly 6akby containing free
triglycerides of fatty acids, wherein the hydrocarbon

fathy Bcalist heHiatd Yook wh S0 Nt 86 11 dw Dy 12t &ps 24
carbon atonms and can be nono- or pol y-unsaturat ed.

1) ThE d¥oded8fgat DRl 8@ GHe ahigiBréaBrbe seieTdé@lcal ori-
fromvegetable oils, 10 vegetable fats, aninmal fats,
gifi;sh oils or mxtures thereof.

2) hydroisomerization of the mixture resulting from step
(1), after possible purification treatment, said hydroisom-
erization being carried out in the presence of a catalytic
system which comprises:
a) a carrier of acid nature comprising a completely amor-
phous micro-mesoporous silico-alumina having a Si0,/Al1,0;
molar ratio ranging from 30 to 500, a surface area greater
than 500 m?/g, a pore volume ranging from 0.3 to 1.3 ml/g,
an average pore diameter lower than 40 A,
b) a metallic component containing one or more metals of
group VIII, possibly mixed with one or more metals of group
VIB.

The mixtures of biological origin used in the process

of the present invention contain esters of fatty acids,
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Vegetable oils or fats can be sunflower, rape, canol a,
pal m soybean, henp, olive, |inseed, peanut, castor,
wonEs/ossss4, coconut oils or fatty oils contai nec/EP2001e09668
pulp of pine trees (tall oil), or mxtures thereof.
Animal oils or 15 fats can be sel ected from bacon-fat,
lard, tallow, mlk fats, and _m xtures f hereof.
POREAPEVe M iftdt SRAURGT sObf TERE TRGSY Atddkty AnQftReyhepn be
.animal or vegetable origin, can also be used. The
migsyaesiod gigastabkanter AWM PHTIve TRE oANBIRAt ©F fatty
sel ected by genetic mani pul ation. 20 The m xtures of a
achidsl egircaiaror iffith examPia fren p? o0 2Q% BY VRéIPEewéRP Te-
i nvention can al so be m xed with other conponents
spieetorte Bdiengroral t vikhvrpr ofeds bifgroghcadp| @rigiRedThe es-
Wi th one or nore hydrocarbons. In the first step (HDO _
testsemf t fathyxtagisdof canbadhedi -irP5sadfl oviixgiureiss are typil-
hydr odeoxygenated with hydrogen in the pres- - 7 WO
ca2098/A58A6%4 RGHEP2D 7§ NP 68cidwcewlnérain the hydrocarbon
hydr odeoxygenation catalyst. In this step, there is
chiaiey hyfir egendbitay aicidecdauklomtaiondfrpmesdentta n24 hearbon
ester chains of the triglycerides, the cracking of
atioie tarndlasee d encid Uchtirso bpduneatypgetnadi omhbymbxtures of
means of both decarboxyl ati on and hydrogenation with
bild1egifnmbiragief waherbe Thee Tadtdg sttromi esRgeamtle oils,
useg are all hydrogenation catalysts known in the art
vé@@yéﬁﬂ@'ﬁh6§V3éﬂidﬁKEEéE%?J§is§ebEE§edrmeﬁtﬂEéa|Sh@&eof.
group VII1 and group VIB, suitably 10 supported.
Ve%lé'tta%tllee syprords fiftd heapurpeseswofsdwér Of @R, Okanola,
nmore netallic oxides, preferably alumna, silica,

patlirrI,a'soybean, hemp, olive, linseed, peanut, castor, mus-
tard, coconut oils or fatty oils contained in the pulp of
pine trees (tall oil), or mixtures thereof. Animal oils or
fats can be selected from bacon-fat, lard, tallow, milk
fats, and mixtures thereof. Recycled fats or oils of the
food industry, of either animal or vegetable origin, can
also be used. The vegetable oils or fats can also derive
from plants selected by genetic manipulation.

The mixtures of a biological origin used in the proc-
ess of the present invention can also be mixed with other
components before being fed to the process, for example
mixed with one or more hydrocarbons.

In the first step (HDO step) the mixture of a biologi-

cal origin is hydrodeoxygenated with hydrogen in the pres-
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nia, zirconia or mxtures thereof. The netal or netals
are preferably selected fromPd, Pt, N, or from
w@2a008®58s64 net - als Ni-Mo, Ni-W Co-M and Co- V¥CNMEPMD7/009668
and Co-M> being pre 15 ferred. These catal ysts are
typically prepared by inpregna- tion of the oxide
carrler wth a solution of a suitable salt of the
enggt QF 6 l’nﬁé’tré%dseo’eﬁ%er?alﬁ)’r%rgrﬁqwsf% t hen fol - I ovved

by thermal treatnent in an atnosphere suitable

decdRpbSitfg SUEP pridtalSs ofS et Rrir 9%t ad hi g ?ﬁethe double

supported 20 netal. It is possible to proceed with
bondec @Fsisgati ript ddi-ehnChdineeh Flh% BEsgl¥acERdPge the
| evel of the nmetal and, in the case of various

crmekding, ol ¢da Euligkveentidat et rpetyre sapPofeprygenation by
Processes are al so known for the production of said
meeatsal g5t Pothnsdeaarboxpyat ipne@rat | b]ﬂdrbgepﬁééppl twitdy the
tion of the metallic precursor froma saline solution
foatnatich AMOWE 058664 PCT/ EP2007/ 009668 the net al
itself on the carrier, or by co-precipitation of the
vari ahe eaitallysit < otpctentan e eusédeanet allahgdregenation
rier. Catalytic conpositions can al so be used, such as
caNalyatd-Ethennzaol itlee BRitZewlritenikid MoAe whermdore MBAtals
is a silico-alum na having particular

seQkRtae erdsit I BStaleseEi hedup WVIAR IAB6HrolpP6Bo878suitably
EP812804, and al so used as carrier for the catalytic

sUEBAEd .| s o eslippotte sobserdeplirpose consist of one
hydr oi sonmeri zati on step. Catal ysts which can be well

orUsRSkel Ond f1a i Dec H@Ql&bgp Preea-dyieseitunivent 50Didae tita-
descrl bed for exanple in J.T. Richardson, "Principal

éﬁ%acﬁ¥eh9ﬁtugggtthe%e%&u”Wﬁk?ﬁﬁet&?mbﬁom&tals are
989 arter 6.
preferably selected from Pd, Pt, Ni, or from pairs of met-
als Ni-Mo, Ni-W, Co-Mo and Co-W, Ni-Mo and Co-Mo being pre-
ferred. These catalysts are typically prepared by impregna-
tion of the oxide carrier with a solution of a suitable
salt of the metal or metals. The impregnation is then fol-
lowed by thermal treatment in an atmosphere suitable for
decomposing the precursor salt and obtaining the supported
metal. It is possible to proceed with successive impregna-
tions to reach the desired charge level of the metal and,
in the case of various metals, also to differentiate their
supporting. Processes are also known for the production of
said catalysts, instead of by impregnation, by precipita-

tion of the metallic precursor from a saline solution of
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Catal ysts of the NN-Mp, N -W Co-M and Co-Wtype are
previously sulfided. The presul fidation procedures are
webeoshssebect ed according to the known techni quBST/EP2007/009668
order to keep the catalyst in sulfided form the
sul fidizing agent, for exanple dinmethyldisulfide, is
fed contenporaneously wth the charge of biol ogical
thgy mgital ditseldy @npbl&i BRETREK f CtatiYorF IR OIPERY1Ion of
charge, in amount 20 ranging fromO0.02 to 0.501 by
theei WHIQUSI0C84588 VM SMPIReREhat Lv8l-y, the MEtpdssil ecar-
to proceed with the co- feeding of a "straight run"
riggs oil with a high S content (S > 1%, in such a
concentration that it alnost corre- sponds to the sane
ovefakhlgtdontampdsitienghaage 212® e wWeedr essrdloras Ni-
is carried out in a reaction zone - 9 WD 2008/ 058664
MoP@T/ ER20046DDOE68 PabHTpolstag oPle/NSA nmomierh yIMSR 1is a
beds, in one or nore reac- tors. According to a
sipiebeanethiaspecivind partcirulad chAaraatenisypesal described
fi xed bed hydrotreating reactor. The flow of hy-
indEFgern el f eeplst 9cks pf EPBOROgihcakhndr iadiso amedeaseatrrier
in 5 equicurrent or countercurrent. The reactor can
foRavien@dicatal#itiiec Cadbmpyéicidrds ddvpreinbrr diegghgubsequent
than or equal to 2. As it is an exotherm c reaction,

hyWrbl s -eaudr osteb. baghlykler aliscl E@AP@AtwEEL used
rise in each catalytic bed. By neans of the feeding,

inPeheeehPNe &t 8EYEhe Pedsand tihkereH idheire Ofledcribed for
stream of hydrogen and/or liquid feed at a de- fined

exbRE a1 .1 tRichDRERLD] e b0l AL S D 3f COABARPEL OBevelop-
I nCreasing tenperature profile. This operating
meRtOCe @RS prAdTRING Vel RS RS Cieptdtegl Teed”.

Catalysts of the Ni-Mo, Ni-W, Co-Mo and Co-W type are
previously sulfided. The presulfidation procedures are ef-
fected according to the known techniques.

In order to keep the catalyst in sulfided form, the
sulfidizing agent, for example dimethyldisulfide, is fed
contemporaneously with the charge of biological origin, af-
ter a possible purification step of said charge, in amount
ranging from 0.02 to 0.5% by weight (140-3400 ppm S).

Alternatively, it is possible to proceed with the co-
feeding of a “straight run” gas oil with a high S content
(S > 1%), in such a concentration that it almost corre-

sponds to the same overall S content in the charge.

The HDO reaction is carried out in a reaction zone
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Alternatively to an adiabatic |ayered reactor, resort
15 can be made to a tube-bundle reactor. The catal yst
WO 200888866601 y charged i nside the tubes, wher eaBCHEP2007/009668
diathermic liquid (dowmthermoil) is sent to the
mantl e side to renove the reaction heat. For a better

regul ation of the thermal profile in the 20 reactor
COfRatFenT; AN 1RF RQFE aﬂzﬂ%&yﬁx%‘: 1262%s b PRBeCTplRYPereaC

the reactor itself can be run with the recircula- tion |

togs -a AsEor PG HE oF fRIRIREreGRIWAThg b tReCRypofdgput 11
known as recycling reactor. The function of the

a ﬁe«@@lalngfixesdthegi hyflsotheatiagh re@sF i tThe rgbevopt hy-
thus limting 25 the thermal peaks due to the .

dregerhand cfegdstocke ofeadvi@hrgicall gory@ipo@ernassegent in
PCT/ EP2007/ 009668 The recycling ratio, i.e. the

eqariguniregit reci couhsesdufrrant .t iTre wreAckespean thardeadia-
fresh charge can vary fromO0.5 to 5 wt/wt. A further

bartdac toart adgyrdfiicgeats aim veni mimloemn Ihieglisedthan of efusl to 2.
application is a slurry reactor in which the hydrode-

Asoxjygenat i am excalheximiics saataboby, f ovitdd the production of
m crospheres and dispersed in the reaction

he@ltyi oRNtis Ehe gfseta i ¢l- 8odé dinnexchgcahalpkscched. By
can be favoured by nechanical stirring or by forced

mea@@ 65 AHeONF@EALNAG, I G f bredsca il yittiee HDOdstapd the
is preferably carried out at a pressure varying from

ot#red,0 O dasrroakf sEaBMrboem 3d/@:50 kprid seddastaa de-
tenperature ranging from 240 to 450C, preferably from

£ieEd _ttf)etﬁlg%lfatﬁfej Sipr afersd £ B e 0P8I a3t airt ha aBoh&¥nt or

ranging fromO0.5 to 2 hours-', even nore preferably
iﬂafggsing temperature profile. This operating procedure 1is
normally indicated as “splitted feed”.

Alternatively to an adiabatic layered reactor, resort
can be made to a tube-bundle reactor. The catalyst is
suitably charged inside the tubes, whereas a diathermic
liquid (dowtherm o0il) is sent to the mantle side to remove
the reaction heat.

For a better regulation of the thermal profile in the
reactor whether this be with adiabatic layers or tube-
bundle, the reactor itself can be run with the recircula-
tion of a part of the effluents, according to the typology
known as recycling reactor. The function of the recycling

is to dilute the fresh feed in the reactor thus limiting

the thermal peaks due to the exothermicity of the reaction.
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15 0.5 to 1 hours-'. The H2/m xture of biologica
originratio preferably ranges from400 to 2,000

wo\kdos/osd8ef ore the HDO step, the feedstock of brpol/aB0aN0966S
ori- gin can be suitably treated in order to renove
the content of alkaline netals (for exanple Na, K)
and al kaline earth 20 netals (for exanple Ca%,

Theo ZEWSLINht B2 e i - Bhe tERagRURETIRG FretFeulakpt frac-
can be carried out by adsorption on a suitable

Cigm &titd :respeekabfl ghﬁhérﬁﬁwhﬁgﬁ@ol%r} off¥echrom 0.5 to
ni ques can be used on a colum filled with acid earth

5 @it /wH.ays such as for exanple nontnorillonites,
bentonites, 25 snectites, acid sepiolites. For this
pur posairther preacees configuwat2oosmiESgb6san be used for
PCT/ EP2007/ 009668 avail abl e on the market such as

thEid tapyl] ickdrisin |, iBeat sllurey rdagtodr  irgAdhich chhebbydrode-
used. Alternatively, ion exchange resins can be used,

oxyrgersitiigint |oa tecliyos twaksh i swgst aibl i Hednédr iexaapkespheres and
contact with 5 sulfuric acid, nitric acid or

dikpdresdd dr clecirtbaqr Bbreretv yromtenvonThenpasaligeidndolid
at nospheric pressure. The effluents of the HDO step

mibingarith priefer ehby suh- YeedEpburePpwsy fmeahanincal stirring
treatnment before being sent to the subsequent

o G et iiusd ©ion T e i Feégetion fleadsl0
ment can conprise a separation step and a washi ng
st egneAMDE 08 €EPJ ils0 Jr e iiSler g8r asgecut tdte a pressure
effluents of step (1) are sent to a high pressure

va33Stld dthSh SeBard Ofo Padasese ess@NBivaldy 50 bar,
a%%ﬁéf%ting of hydrogen, water, CO an?ﬁcrﬁ and |ight

ad&”&ﬁfirﬁééﬁéfitﬁ§er§ﬁﬁ ghed £ 4B 2 4 &ngls 6128, CaRetarably

al so be present in sm guantities. After separation,
frEm§27O to 430°C. It is preferable to operate with an LHSV

ranging from 0.5 to 2 hours™, even more preferably from
0.5 to 1 hours™®. The H,/mixture of biological origin ratio
preferably ranges from 400 to 2,000 N1/1.

Before the HDO step, the feedstock of biological ori-
gin can be suitably treated in order to remove the content
of alkaline metals (for example Na, K) and alkaline earth
metals (for example Ca), possibly contained in the charge.
This pretreatment can be carried out by adsorption on a
suitable material: for example the known percolation tech-
nigques can be used on a column filled with acid earth or

clays such as for example montmorillonites, bentonites,

smectites, acid sepiolites. For this purpose, the products

- 11 -
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gaseous phase is cool ed and the water (possibly
containing traces of alcohols and carboxylic acids)
wapasosssdensabl e  hydrocarbons are separated bRCT/EP2007/009668
condensati on. The renmai ning gaseous phase is purified
to allow the recycling of the hy 20 drogen to reaction
step.(1). Methods of the known art are adopted for )
avBHABBIE o A M Te e S CALLET CLualfRbL: BPOFolites
exanpl e with aqueous solutions of NaCOH or Ca(COH)2, or
H gpdndan$AFt iheateRe K- purification techni que with
am nes (for exanple MEA, nopnoet hanol am ne, or DEA,
di ePl&ernatdvativhe) 1oat exehande offaHaHuFRR chgi gifed, or
the C02, H2S, PH3 - 12 WD 2008/058664 .
s1PQIER2 GO/ OSB3 ngm B Re@ Ferpssamphe bPrecgasasswith
fraction thus obtained essentially consists of H2

suliftulr igossiild e rtirtacies afidr |hydoedetorbel aaiid, t pyeferably
accunul ation of COin the recycled gases, it can be

atr exove d empextanosmam avesdpingr e hyeSswuee hanat i on
according to technol ogi es known to experts in the
fielmthe HEf luantigl phaskesHpar atteg i (1)t herdi ghe peesbliye sub-
sepa- rator consists of a hydrocarbon fraction,

jeeseNti@l pMreoicaslishi nyeaftdaneabe paraf beingniddnta to the
nunber of carbon atons 10 varying from14 to 21

suws%\é;ajeeitt In S inB Selte Dz odepeadi Nghe opuirh€éiopedahi ngeat -
conditions of the separator, the liquid fraction can

meT@NRIN i Shant ddpLsa ©f o2t @pdandygenabhtiing step. Ac-
conpounds, such as for exanple al cohols and carbonyl

AP UNdS i Therd esi-eekdl aspeap, bent over1t8abs18tpRep (1)
The M quid 15 fraction can then be washed with a

ar%a?:é‘i%s Y U oAb Ohre  Qlire €AEPL 8qgGhH, s€paPbtb@JER @aseous
ydrogen, in a stripper, in or-

phase essentially consisting of hydrogen, water, CO and CO
and light paraffins (C47) is recovered. NH;, PH; and HxS can
also be present in small quantities. After separation, the
gaseous phase is cooled and the water (possibly containing
traces of alcohols and carboxylic acids) and condensable
hydrocarbons are separated by condensation. The remaining
gaseous phase is purified to allow the recycling of the hy-
drogen to reaction step (1). Methods of the known art are
adopted for the purification, by means of caustic washings,
for example with aqueous solutions of NaOH or Ca(OH)., or
by means of the well-known purification technique with

amines (for example MEA, monoethanolamine, or DEA, dietha-

nolamine). At the end of the purification the CO;, H,S, PHj;

- 12 -



10

15

20

25

der to further reduce the water content. The resulting
hydr ocarbon m xture is fed to the subse- quent
whyasossesaeri zati on step (2). The hydroi soner i 2Et/EP2007/009668
20 step is carried out in the presence of hydrogen and
a cata- lytic conposition which conprises: a) a
carrier of an acid nature conprising a conpl etel ,
angdmdfhh &8 MBIVLGRRsIPOr bIE FASEONSa IHRATHE HavFiRgS aobtained
Si 02/ A1203 nolar ratio ranging from 30 to 500, a
essgntied 1ys ol gFeabér %haﬁtgbcpwb?l% p&REeFoIUneCO- In
ranging from0.3 13 WD 2008/ 058664 PCT/ EP2007/ 009668
orderl. Bonl Iyritan theer ageupmrlatdicmeoér FOweln t F&e 4peaycled
b) a netallic conponent containing one or nore netals
gasfesgr oup \Man , bpossemdyedi sl AHPKosAmopd anpvashengl £r by
of group VIB. 5 The carrier of acid nature (a) of the
methaakytion ,c enpoerding ohoutedhnelogé esr dgwvn | twedxpents in
conprises a silico- alum na preferably having a
th8 2eAB203 nolar ratio ranging from 50 to 300.
According to a preferred aspect, the carrier of acid
10 makund fua)d getiasé sesparatkdcdnaltie Maigh tprassure sepa-
porosity rang- ing from0.3 to 0.6 nm/g. Conpletely
radidRT [isi 6 £ 1 Of NBS bpdiroda rddn dradtimmasessdntchatap con-
be used as carrier (a) of the catal ytic conposi- tions
sifithe dw di ohsapepazalfifdmsstweitlof at hempeesest ¢awbon 1atoms
tion are described in US 5,049, 536, EP 659478, EP
vaSlA8A fraind £ald et MyfreddBétit DPVWEESm XRD pat Lol npdpesding

not have a crystalline structure and does not show
orfhdedkerd®ing conditions of the separator, the liquid

fraction can contain small quantities of H,O and oxygenated
compounds, such as for example alcohols and carbonyl com-
pounds. The residual S can be lower than 10 ppm. The liquid
fraction can then be washed with a gaseous hydrocarbon, for
example CH,, or nitrogen or hydrogen, in a stripper, in or-
der to further reduce the water content.

The resulting hydrocarbon mixture is fed to the subse-
quent hydroisomerization step (2). The hydroisomerization
step is carried out in the presence of hydrogen and a cata-
lytic composition which comprises:

a) a carrier of an acid nature comprising a completely
amorphous micro-mesoporous silico-alumina having a
Sio,/Al,0; molar ratio ranging from 30 to 500, a surface

area greater than 500 m?’/g, a pore volume ranging from 0.3
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5, 049, 536, EP 659478, EP 812804 al so descri be vari ous
met h- ods for preparing silico-alum nas suitable as
W@ 2008i088664 a) . 20 Si |l i co-al um nas whi ch can be PSEEP1007/009668
exanple for the proc- ess of the present invention can
be prepared, in accordance wth EP 659478, starting
fromtetra-al kyl anmmoni um hydr ox- ide,_an alum num
toe drrdoliid 9nhiddh BT ARE RRIFD| SLTE Eor AIOWST thag 40 A.
silicon conmpound which can be hydrolyzed to Si 2, 25
whePdi @ Jegter ki@ aCaNRYNERED FPHFRHPGIGK iU | QY gmore metals
tetra(C2- - 14 WO 2008/ 058664 PCT/ EP2007/ 009668
ofCyyud Wy | HARBNi ASBAdrIaxi Béxedawd thy (PRg y2EbIMOYE URe Rk ©f
com pound is an alumnumtri (C2-C4) al koxi de and
groapd yRdr ol yz- able silicon conmpound is a
tetra(Cl-C5)al kylorthosilicate: these reagents are
subjThet edrtrd ey driblasid matugel (d) cafi bhe5capalating compo-
at a tenperature equal to or higher than the boiling
sipdiont ,usd¢d atimbspiher prepeass uirtvent iamy canpotisles whi shlico-
i s devel oped as by-product of said hydrol ysis reac-
altiniha Widbetabhe @liviingatd 08i05/&sLost antlisat ratio ranging
elimnation of said alcohols fromthe reaction
frejnvigoorye oo .The gel thus 10 produced is dried and
cal cined, preferably in an oxidizing atnosphere at a
t enpRIAAH i g @i B PriedaHl tosgoOEC, the @meidwdodf acid
6-10 hours. It is preferable to operate by pre- paring
nadhRIUGOU S M d & HfsihecbehlamahKywagADAI pBrBgity rang-
droxi de and al um num tri al koxi de and the tetra 15

irRy Kl thosidd cate mp/qdded to said aqueous sol ution,
oper- ating at a tenperature |ower than the hydrolysis

tenmpey 'lettlérl? WhbbpRcaYanti db Qe ddoFS@geBtE S iWBI-aNuminas
is such as t respect the S102/ Al2 nmol ar ratio of
wh?i(y}fl' dh 5xg)é)/l:,lrse&hs.s carrier (a) of the catalytic composi-
tions of the hydroisomerization step of the present inven-
tion are described in US 5,049,536, EP 659478, EP 812804,
and called MSA. Their powder XRD pattern does not have a
crystalline structure and does not show any peak. US
5,049,536, EP 659478, EP 812804 also describe various meth-
ods for preparing silico-aluminas suitable as carrier (a).
Silico-aluminas which can be used for example for the proc-
ess of the present invention can be prepared, in accordance
with EP 659478, starting from tetra-alkylammonium hydrox-
ide, an aluminum compound which can be hydrolyzed to Al;O;,

and a silicon compound which can be hydrolyzed to SiO,

wherein said tetra-alkylammonium hydroxide is a tetra(Cs-

- 14 -
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tetra-al kyl ammoni um hydr oxi de/ Si 02 nol ar rati o of
0.05/1 to 20 0.2/1 and H2O'Si2 nolar ratio of 5/1 to
wd0dok/osdche hydroly- sis and gelification i s capcEEPg7/009668
heating to a tenperature higher than approxi mtely
65C up to about 110C, operating in an autoclave at
t he aut ogengus pressure of the systemy aqr_ at )
Cs h@h’éﬁbﬁ'@ff‘PElBWegé’GFéxilﬁea S Y BRAYFARL G }huRinyg com-
condenser. - _15 WD 2008/ 058664 PCT/ EP2007/ 009668
pPongoridi i t 81EPiBUPSCA L G- Ceba bkani Ags 3 Frtdnhpdrolyz-
used as conponent (a) of the catalytic conposition for
abilige sihidren sepmpPead df steFeca® (fa - bplrelopyhagakicate:
of a proc- ess which conprises: 5 - preparing a
theiset meagsrdrst iang feuhmected ree hydyobys %sangcaﬁé,ifécation
C3-C6 al kyl al cohol or dialcohol, a
opegttdng kgt ammobenpempduoe deqhali iy t ber flokgieén than the
R1(R2) 3NOH wherein R1L is a C3-C7 alkyl and R2 is a C1
boarl iGy- CBodahkyl ,atn athesphesktacpdssutydr gfyzablye alcohol
al um num conpound, wherein 10 the nolar ratios fal
whiicthhi 1k t BevéDbpedi Bg rangesodaticobbl /St ky@BoRis{R2)eac-
3NOH Si02 = 0.05-0.4 H2O S 2 = 1-40 Al 203/Si X2

t idheakart Hotan theand dmistat hom &r ORudStansid] eelimgnaaidn of
m xture to hydrol ysis and subsequent gelification at

sadd RIS LE efebAS@HeO tdectnbh i 8gvpebameat . e gel thus
al cohol or m xture of alcohols present; subjecting the

profiucli aided-1& dsingaded ned, Cigidfedablyl en Canr bRidizing
of an acid nature (a) of the catalyst
atmosphere at a temperature ranging from 500 to 700°C, for
a period of 6-10 hours. It is preferable to operate by pre-
paring an aqueous solution of the tetra-alkylammonium hy-
droxide and aluminum trialkoxide and the tetra-
alkylorthosilicate is added to said aqueous solution, oper-
ating at a temperature lower than the hydrolysis tempera-
ture, with a quantity of the reagents which is such as to
respect the Si0,/Al,0; molar ratio of 30/1 to 500/1, the
tetra-alkylammonium hydroxide/SiO, molar ratio of 0.05/1 to
0.2/1 and H,0/Si0, molar ratio of 5/1 to 40/1, the hydroly-
sis and gelification is caused by heating to a temperature
higher than approximately 65°C up to about 110°C, operating
in an autoclave at the autogenous pressure of the system,

or at atmospheric pressure in a reactor equipped with a

condenser.

- 15 -
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20 which is used in the process of the present

invention can be in the formof an extruded product
w@omsassssang tradi - tional binders, such as forperREPPOB009668

al um num oxi de, bo- hemte or pseudobohemte. The

extruded product can be pre- pared according to

techni ques wel | -known to experts,in the 25 fiel

> IS, d. .The

si | PEESFPARGN L AnHPt 183 28 Mder SERHCHA HHBIPREg Which q3n be
WD 2008/ 058664 PCT/ EP2007/ 009668 _ wei ght rati os

usegn@isn FIRIRSIE 7621 0080 Lthe, CHterlartds CITRRS LGB0ty the
70:30. At the end of the m xing, the product ob-

hYﬁJbﬁ@@M&;h&ﬂﬁiﬂn(ﬁﬁQﬂj¢aﬂcb¢r&¢%&%¥¢£db%n@e¥6?n?ffBrPrOC‘
exam ple extruded pellets or tablets. According to a

espr ehgohedompanitasd -nent t he net hods and bi nders
descri bed in EP 550922 and EP 665055 can be used, the

- | atgrepaudingy praf er mégturehossteamiayg s dfeom  a tetra-
i ncorporated herein as reference. A typica

alpiyapattaidsan iretteod af t3h€¢ cadpyilerslabhah ozcidiakterel, a
(a) in the formof an extruded product (EP 10 665055)

t eGP E1$6A dnteorfialn oy dgosi@pshhatrAngpredmarfogmaba Ri (Rz) 3NOH
aqueous sol ution of a tetra-al kyl anmoni um hydr oxi de

whieIAATOH),, ig 20labbe @l kyd nandcrypeing Capabl®-af;, alkyl, in
hydrol yzing to A1203 and a silicon conpound capabl e of

tHYY pre b yEé Ngft @ ShP@rolyzabeef alluaminug nedmpournd | owherein
15 'Si02/Al2C3 from30/1 to 500/1 TAA-OH/ S 2 from

tHe QR A G4t sl £4208 €Rifh rome SEd11ewHRg lréByebeat i ng

the solution thus obtained to cause its hy- drolysis
aﬁ¥gﬁé¥2%ngC§Ebpn and obtain a mxture Awith a 20

i'SCO Jy ranging fromO0.01 to 100 Pa sec;
R; (R;)3NOH/ SiO, = 0.05-0.4
H,0/Si0; = 1-40
Al,0,/8i0, greater than 0 and less than 0.02
- subjecting said mixture to hydrolysis and subsequent
gelification at a temperature close to the boiling point of
the alcohol or mixture of alcohols present;
- subjecting the gel obtained to drying and calcination.

The carrier of an acid nature (a) of the catalyst

which is used in the process of the present invention can
be in the form of an extruded product containing tradi-
tional binders, such as for example aluminum oxide, bo-
hemite or pseudobohemite. The extruded product can be pre-

pared according to techniques well-known to experts in the

field. The silico-alumina and the binder can be premixed in

- 16 -
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(C) adding to the mxture A, first a binder bel ongi ng
to the group of bohemtes or pseudobohemtes, in a
wowdghsseba- tio with the m xture A rangi ng froreDEB®OT/E09668
0.5, and subse- quently a mneral or organic acid in a
quantity ranging 25 fromO0.5 to 8.0 g per 100 g of
bi nder; - 17 WD 2008/058664 PCT/ EP2007/ 009668 %D{D
weRght A HIRS nTaRIARI obFaTned :URddC ptfl mt0 ( GTEbeHaPLy from
perature ranging from40 to 900C, until a hgonbgeneogus
50588 &0 80 b%gai géd,tfwhieé‘rﬁ i f stBpefigd NG &8 RY9RUCt ob-
and granula- tion; 5 (E) drying_and calcining the
tadpedudad qrsRicida trdnivhQ drbe deRiredoepfeferm, for exam-
Pl asticizing agents, such as nethylcellul ose, are
Pler efxruded apedlatigde®r ntabletg C) Acgoradipgr thea preferred
formation of a honbgeneous and easily processabl e
empastigent0 the t heshadg ang dpimdersicidscaibedr i EP 550922
obt ai ned, pref- erably containing a quantity ranging
anfr oRP3G a0 5M6chby bei giegedf thertlatoeyadieing ndeeferred,
the remaining quantity consisting of anorphous
whaisel coralantisnares sentorpdyathadi mgreiheasaneference.
characteristics with respect to porosity, surface 15
ext enst yhi el prepairatd cdesaethed alfoviehé ocompensate of an
silico-alumna without a binder. Wth respect to the
adiket ahstGeet ajiaedihn the mewal |6f atonproeatiedb)prddudte (EP
catal ytic conpositions used in the hy-
66305159 0 BRInAAld < e PE ST 1ddiEngr 9€€5s: of the present
inven 20 tion, this is selected fromnetals of group
(KW|ﬂreg§¥iﬂ§*aﬁ|éﬁugbﬁgdé@ﬂdtﬁaﬁfdﬁ aotet et all ky0hmmonium
group VI B. Conposi -
hydroxide (TAA-OH), a soluble aluminum compound capable of

hydrolyzing to Al,0; and a silicon compound capable of hy-
drolyzing to SiO,, in the following molar ratios:

$i0,/Al1,0; from 30/1 to 500/1

TAA-OH/Si0, from 0.05/1 to 0.2/1

H,0/8i0, from 5/1 to 40/1

(B) heating the solution thus obtained to cause its hy-
drolysis and gelification and obtain a mixture A with a
viscosity ranging from 0.01 to 100 Pa sec;

(C) adding to the mixture A, first a binder belonging to
the group of bohemites or pseudobohemites, in a weight ra-
tio with the mixture A ranging from 0.05 to 0.5, and subse-
quently a mineral or organic acid in a quantity ranging

from 0.5 to 8.0 g per 100 g of binder;

- 17 -
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tions containing only netals of group VIII are
preferred. The netal or netals of group VIII are
w@e@Bessmhl vy sel ected from Pt, Pd, Ni and Co. PEI/EP2007/009668
particul ar, when the netallic 25 conponent contains
only nmetals of group VIIl, the netal or - 18 WO
2008/ 058664 PCT/ EP2007/ 009668 netal are preferab
(DdeMtdd’S oM PPIXPRTEnAPRRAINAAe AR RUH | 1) to @ tem-
conponent contains both one or nore netals of roug
PV GBS TR 4ot 9 81C gropl vi &, hpRRIRBEGES paste
of group VIII is preferably selected fromN and_Co.
isTmbmingdl whighods \AWP] &ChpRef EPalssF 3 it &3nd r gxpnula-
Mo and W The nmetal of group VIII is preferably in a
tigmantity ranging fromO0.1 to 5% by weight with
respect to the total weight of the catalytic
(Edompoysing emd el eisting ofherexprude®, pwhdncpr é5enn, oxkgdiz-
in a quantity ranging from1 to 50, 10 even nore
ingr eftercedgheren a quantity ranging fromb5 to 35% by
wei ght with respect to the total weight of the
cat @lylstd cicanppsiddent s, Thesweh ghds pemeehyageldfilohe, are
metal, or metals, refers to the netal content
proeiressisd #bs@ aatabl iin edteep MeO] ; tion fisheor nehe formation
catal yst, after calcination, said netal 15 is in the
off @r m&foﬁ'hébdsﬁ%.nd”@éfﬂlw Prefegsaibpe Vbasteand
optionally group VI, contained in the catalytic
CONMEQSitHiN wseth idrdheldydieid Scoreiézal b0Bbsheped?) pref-
can be deposited onto the carrier (a) wth all the
erl=80RNI dURBaKROWE 19 epReldity Nrhhgihyel £romO 3Gat 8bytias by
conpositions which can be well used in the hy-
wquﬁ'lts OFE' ii2@lt0N; 8b8Paffi ct HE MY ASENtheNWRIMAd iling quantity
containing one or nbre netals of group VIII, and

c&ﬂyﬁétfwfpéfaEﬁQﬁ%mous silico-alumina essentially having
the same characteristics with respect to porosity, surface
extension and structure described above for the same
silico-alumina without a binder.

With respect to the metals contained in the metallic
component (b) of the catalytic compositions used in the hy-
droisomerization step of the process of the present inven-
tion, this is selected from metals of group VIII, option-
ally mixed with one or more metals of group VIB. Composi-
tions containing only metals of group VIII are preferred.
The metal or metals of group VIII are preferably selected
from Pt, Pd, Ni and Co. In particular, when the metallic

component contains only metals of group VIII, the metal or

- 18 -
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are described in EP 582347, EP 1101813 and WD
2005/ 103207. In particular, EP 582347 descri bes
W@ ad08loydeb£ composi - 25 tions, which can be usePCT/EP100B009668
hydr oi soneri zation of n- - 19 WD 2008/ 058664
PCT/ EP2007/ 009668 paraffins, containing one or nore
nmetals of group VIII and a carrier_of s lic
mepdniaRe RS SRR HBLSCLEoSERAgEom Rtuh B e I pcinen the
nol ar ratio ranging from30 to 500, a sur- face area
megialiile tﬁ@mpaﬁgétofcgneaf-681m)tfhepgle aCPporBeLR| Meiaks of
ranging from0.3 to 0.6 nl/g and a pore di aneter
greuey A TIenang @REhiaF thRr'e aAgeabs o ©9Fo3p A/IBp the metal
1101813 describes catalytic conpositions, which can
ofbegusenl VELIt He pprphenablyosedeateddl fremsiil landksCo. The
containing one or nore netals of group VIII and a
metalr icfr gufoup cAIRI e doxeferibly | $ebeabed 10ranuMpnand W.
anor phous to X-rays, with a S102/ Al 203 nolar ratio
r angiheg rfetonl 30ft gidfy HISUr fizcepmefarablyi it he quantity
range of 500 to 1000 n2/g, a pore volune rangi ng from
rahg@d g fxdn o 1 gtandsabyaweriadge parth diesmpéet ot bhe total
the range of 10 to 0 40 A 15 WD 2005/103207
wed@gy | bes trd akythd yearposonponst wbhch TIzanmbealsesf group
for the upgrading of distillates, containing one or

VIEOr eyHEH aﬂ>§e§§h€(}t a¢ firporn Pquai?dltyr raRgingh farsh Re to 50,
and a silico-alumna carrier, anor phous to X-rays,

et fhare P HNADB, NDh a8 Q@ihﬁlt?\nﬁaﬁ ihgoardf 50t2085% by
a surface 20 area greater than 500 n2/g, a pore vol une

welidHH NGi £k O0MeRp3ct0 tdOothed vHY0 andigRt awE agite PeBRalytic
difaneter |ess than 40 A

composition. The weight percentage of the metal, or metals,

refers to the metal content expressed as a metallic ele-

ment; in the final catalyst, after calcination, said metal

is in the form of an oxide.

The metals of group VIII, and optionally group VI,
contained in the catalytic composition used in the hydroi-
somerization step (2) can be deposited onto the carrier (a)
with all the techniques known to experts in the field.
Catalytic compositions which can be well used in the hy-
droisomerization step of the present invention containing
one or more metals of group VIII, and their preparations,
are described in EP 582347, EP 1101813 and WO 2005/103207.

In particular, EP 582347 describes catalytic composi-

tions, which can be used in the hydroisomerization of n-
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In general, in the conpositions used in the hydroi som
erization step (2), containing only the netal of group

wbkdoB/0sg6he et al , according to the preparati ONBCT/EP2007/009668
described in 25 the patents indicated above, can be
i ntroduced by neans of - 20 WD 2008/ 058664
PCT/ EP2007/ 009668, i npregnati on or ion exchange.

pPaxadsigisng IR ¥1F sT¢ eBh- "REGUEE Qup YfIL and
an acjd nature (a), also in ex- truded form and

a maerenl 9L ®ilicextnddéd WHma pPepaPBRTPRCNS: dfPgXr§ays:
the process described in EP 665055, is wet 5 with an

wikdueo$d ObPbtPoMBfa T WD UFRRSINY hEreaBt 4P 6P S§Poup SUr-
VI, operating for exanple at roomtenperature, and

fage ansd mdrfdiiny theomrange af A HquabQ8 ol Gt i dnpore vol-
prefera- bly has a concentration of netal expressed as

ung/ ramgrigiond rdr gD, t®. @. 1L/ Theand eauperagdpapater pyeva-
dried, preferably 10 in air, at roomtenperature, and

leint 1galwditreich ithearamgaliecf 1hgtat 3shheER 2103813 describes
tenperature ranging from 200 to 600C. In the case of

catladgftdlc icgnimsat ians, t Weiahi dacoieo vsad fay, theéspriepara-
extruded form and preferably in the ex- truded form

tiprepsf ediaater diirg itld dthes ,processinesgr blned am mdbe ERetals
665055, is suspended in an al cohol sol ution containing

oft Rgow) alr1 ATdRT 4 Mpegiet i o & h€asoinddi gellr bédsdaddca and
cal - cined. According to the ion exchange techni que,

allhf raCi hrk¥phienend karayal swiith extgiogalf,05 Mhodad ratio
preferably in the 20 extruded form prepared according

ran@itdle fFRcess dessbobed isulER L6005 witsUsPERdedange of
an adqueous solution of a conplex or salt of the

s0RtEb, 19RQN ahi/Rg ahk KR8 1 eIPERat Wakiging from 0.2 to 0.8
ml/g and an average pore diameter within the range of 10 to
40 A.

WO 2005/103207 describes catalytic compositions which
can be used for the upgrading of distillates, containing
one or more metals selected from Pt, Pd, Ir, Ru, Rh and Re
and a silico-alumina carrier, amorphous to X-rays, with a
Si0,/Al,0; molar ratio ranging from 30 to 500, a surface
area dreater than 500 m?/g, a pore volume ranging from 0.3
to 1.3 ml/g and an average pore diameter less than 40 A.

In general, in the compositions used in the hydroisom-
erization step (2), containing only the metal of group

VIII, the metal, according to the preparations described in

the patents indicated above, can be introduced by means of
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and a pHranging from6 to 10. After the ion exchange,
the solid is separated, washed with water, dried and

wo povalosseL5 thermal ly treated in an inert and PXI/EPBOTIYIG6S
at nosphere. - 21 WD 2008/ 058664 PCT/ EP2007/ 009668
Tenper atures which can be used for the purpose are

_those ranging from 200 to 6000C. Caonpounds of tals

1mpRiegRatd P h et PR uSEENRRIE M ACTPENINS i%stla%sg‘frsadtech'
.above are: H2Pt C16, g%éNHB)4( H) 2, 5 Pt (NH3) 4Cl12,

nipyge; NHahe 4 copRpnentpyed 2 ary @dgidonasNre (@3B0 sScoin ex-
Wien the catal ytic conposition conprises nore than one

trwgiesl BIrmyr oapdvpre fisr@blypr BynhhroseXtyrusad | Bermuprapared
fol- lows: the acid conponent (a), also in extruded

acicomd@jingndto prtdfeer pbbgesa tdusaxihagdiednf dikn pPEPAPed 1is wet
according to the 10 process described in EP665055, is

windt ant cuespiaut sodusfioa ebnpourempdundfiaist thet aretal of
the resulting product is dried, it is optionally

groalpCiVIELL, asperstinygr égnaesdmpilieh s sobom teéppevétare, and
conpound of a second netal. The product is dried and

ati & tgrlenrawgthqedrom antexiddi Zitey aquespheselatiant pmefera-
15 perature ranging from 200 to 600C. Alternatively a

blyi M€ aaguvaewntialtiicrorofonéabi Bgpressed ey eg/1l ranging
conpounds of dif- ferent netals can be used for

freanteMAANE QS | thd NtEHALEI Mg pBoddcteial ariBeaf opeeferably
bei ng used, the catalyst is activated by the known 20

it @GN keSyobRr tENBBRREURYE , NBAES if caYelhd i OA an oxidiz-
treatnent, and preferably by neans of drying and

i M RRGHe e QUCTd Hempe e @iF Y| Pénd sngf Ee6hedobntansooec.
I'nert atnosphere at tenpera- tures ranging from?25 to

100@, whet eagsthe s e O Efpregnation, the acid compo-
nent (a), also in extruded form, and preferably in the ex-
truded form prepared according to the process described in
EP 665055, is suspended in an alcohol solution containing
the metal. After impregnation the solid is dried and cal-
cined.

According to the ion exchange technique, the acid com-
ponent (a), also in extruded form, and preferably in the
extruded form prepared according to the process described
in EP 665055, is suspended in an aqueous solution of a
complex or salt of the metal, operating at room temperature
and a pH ranging from 6 to 10. After the ion exchange, the
solid is separated, washed with water, dried and finally

thermally treated in an inert and oxidizing atmosphere.
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obt ai ned by thermal treatnent of the catalyst in a
reduci ng 25 atnosphere (H2) at a tenperature ranging
wo cansioe64 t 0 450C, - 22 WD 2008/ 058664 PCT/EP2007/009668
PCT/ EP2007/ 009668 and a pressure preferably ranging
from1l to 50 bar. Cata- |lytic conpositions which can
be well used in the hydroisom_ erizatjon step of the
TeRPEIAHULSS R IOR CGFt i H§COnEFr thor PUTBCSSs ¥fe those
group VIl and additionally one or nore met 5 als of
ragddmy VM 3P t4Ri¢0dieparations, are described in
EP 908231 and EP 1050571. In particular, EP_908231 de-
scr Ooapopads yofc erbsi Whdied copnailf nyed Lni weede gt the
nmet- als belonging to groups VIB and VIII and a
prepariagriaafs sidescira®eshdakpygi nargel BEafiPlhvousPESNH3) 4 (OH) 2,
X-rays, with a Si02/A1203 10 nolar ratio ranging from
Pt3I0H; 0. G0, RBAINHEhcOHroa RACAEN (T COMgl¥iof HOBARP) 2Co.
1000 n2/g, a pore volune ranging from 0.3 to 0.6 m/g
Wwhand aheaveatgtypbdce dompesttient Momphbses amypref tlgn one
to 40 A. Wen the hydroi sonerization catalyst also
met@t aifmgrouetdlI bftlys olmpiédhaniohei setakriedpbaseassfol-
(b), the catalyst can be prepared by neans of aqueous
lowis: atie®hakidnuragpeien. (M e tpeci inceaktyudeccofdimg and
toa first technique, the silico-alumna, also in
prefieradad, f i mchearsk il abbymi preparext raweskdinign to the
prepared according to the process described in EP
preRezd ad o MBledM 1h BPR68EUSOYS 140 wa® Wit Hfsélution of a
conpound of the desired netal of group VIB, operating

cARlpIRRINS ENPEf l-HE emBad , t (RENAIHIIE P SErdé@uct 098] dried,
ténperature. After aqueous inpregnation, the solid is

i tdri L @ngdoh a-ReW; har! egnal 16N inforidapted with ansolu-
aque- ous solution of a conpound of the desired netal

tfghggfnﬁ)compound of a second metal. The product is dried
and is then calcined in an oxidizing atmosphere at a tem-
perature ranging from 200 to 600°C. Alternatively a single
aqueous solution containing two or more compounds of dif-
ferent metals can be used for contemporaneously introducing
said metals.

Before being used, the catalyst is activated by the known
techniques, for example by means of a reduction treatment,
and preferably by means of drying and subsequent reduction.
The drying is effected in an inert atmosphere at tempera-
tures ranging from 25 to 100°C, whereas the reduction is

obtained by thermal treatment of the catalyst in a reducing

atmosphere (H,) at a temperature ranging from 300 to 450°C,
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25 VII1. After aqueous inpregnation, the solid is
dried again - 23 WD 2008/058664 PCT/ EP2007/ 009668
wapahshhsss4ral |y treated in an oxidi zi ng at nospheeEEP2007/009668
Suitable tenperatures for this thermal treatnent
range from 200 to 6000C. The aqueous inpregnation of
the netallic phase can_ also be effected in a single
ang ¢p PYREFere PRELsrRPLY Fanlifhalbeled &S os%aw?er Cata-
iIs wet with a single aqueous so- |ution_containing
1ydtch cOMPasd i Wokpo TS ke ‘g%l;p‘ésezqislnahaevhvﬂmlsom-
subsequently proceeding with the same operating
erpgrzetdlr esteresefi hde apesgent nipKensiephglontaining one or
i mpregnation technique, the silico-alumna, also in
mognet meded sf erimaronp TOL ¥ ednd aaﬁﬂ@itipmhblxéx@nadeu florm met-
prepared according to the process described in EP
aleo s graowp suEpendad ichedr gireglrotatisplaut iare ofleacribed in
compound of a netal of group VIB and a com pound of a
EPnepad2dl @guolpEY 11050pelat ilng partdomlaenpeER- 208231 de-
or a value close to roomtenperature. After inpregna
scii vesorradad yanld dcdnspakiteiongprebetabhyng naant xtareaof met-
tenpera- ture of about 100C and thermally treated in
alan pNidHFAMY tat gpspper vIBpaatievallly drd & rcadheeti a8l sil-
hydr oi soneri zati on catal yst can be fornu- | ated and
ickorddl Anuexhauded piasitHSudavbng-dihlker enitth 20 5908FEAL,0;
(for exanple cylindrical, trilobated, etc.) as de-
deHfk¥¥tfé"r&ﬁ@ﬂﬁbefk6m5%6t¥58§60 TBEéﬁﬂﬁﬁd@'@rea within
conpositions used in the hydr0|soner|za tion step of

thteheraq{gféeGE ER¥ed oo d@veztde shabaet &/disine r&higing from
being Tesistant to water: a water-inhibiting effect

0. %ant35 008 QRBAS VEAO kA Navedhaky thErAChi ¥inkY NI L IEAN the
be recuper -
range of 10 to 40 A. When the hydroisomerization catalyst
also contains a metal of group VIB in the metallic phase
(b), the catalyst can be prepared by means of aqueous or
alcohol impregnation. More specifically, according to a
first technique, the silico-alumina, also in extruded form,
and preferably in the extruded form prepared according to
the process described in EP 665055, is wet with an aqueous
solution of a compound of the desired metal of group VIB,
operating at room temperature or a temperature close to
room temperature. After aqueous impregnation, the solid is
dried and then a new impregnation is effected with an aque-

ous solution of a compound of the desired metal of group

VIII. After aqueous impregnation, the solid is dried again
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- 24 WD 2008/ 058664 PCT/ EP2007/ 009668 ated however
by increasing the tenperature, whereas no ir-

WO eossschd e deactivati on was detected. An i ncrEEEEPDN7/609668
few C, from3 to 5 is typically sufficient for
recovering the fall in activity caused by 1000- 2000
ppm of H2Q in the hy 5 drocarbon charge. It is )

angy R el Y ot BpREeE e 10 AR SXAHAEINE FhtRATPRFBEIngSuLtable
1000 ppm even nore preferably at a level |ower than

tegperAtMrerhef 9B abhdf AWMUy JETORERORt t k@nge from 200 to
hydr oi soneri zation step is a fixed bed reactor. The

6 00176} meThe oAguePURn iMre gnEd- inis eof sthet matalilde mkase can
the reaction is slightly exother mc. For this reason

alze adealsfifected edad reatinglea sstept - wipgreinn tdyy silico-
case, a tube bundle reactor can also be used. The

allimgniad Heeedl deTiid/i gryef ¥eim 1 hewdly dwbdeoxygengl eoaqueeps so-
can be sent into the reactor in equicurrent or in 15

lutdidnt erctitaieninaviddt it espetcite troetdk byupogeds Ffiegroups VIB
counter- current procedure is preferred when the

and qui Tk f eedbeefguehtilps pradegrdingant thevele ofamat eperating
and/ or oxygenated com pounds not converted in the

priddesturslsepdekctlided oapsse(>300 @M aflcotygen)imp@eFhation
wat er present, or forned by the oxygenated com pounds

t e@hriiREhel, hec iy ds@il SR RI1Z@NAN, dBsd hehefextau®Vesrm, and
i n gaseous phase in the first part of the catalytic

pr@&radiRusi f edHel RE RPNt eEh birBpatetih ddir@isig ofo the
the cata- lyst. A particularly preferred arrangenent

prideddide &t Ardd 1Nt ES 866Rs5sS a4 eAR¥nddd iR AHNMEGEohol
of |ayers greater - 25

solution of a compound of a metal of group VIB and a com-
pound of a metal of group VIII, operating at room tempera-
ture or a value close to room temperature. After impregna-
tion the solid is dried, preferably in air, at a tempera-
ture of about 100°C and thermally treated in an oxidizing
atmosphere, preferably in air.

The final hydroisomerization catalyst can be formu-
lated and formed in extruded products having different
forms (for example cylindrical, trilobated, etc.) as de-
scribed for example in EP 1101813.

The catalytic compositions used in the hydroisomeriza-
tion step of the present invention have the characteristic

of being resistant to water: a water-inhibiting effect can

be observed on the catalytic activity which can be recuper-

- 24 -



10

15

20

25

WD 2008/ 058664 PCT/ EP2007/ 009668 than or equal to 2,
in which the first |ayer covered by the Iliquid
whyasossssbon stream deriving fromthe hydr odeoRgOEPBN7/009668
tion step, therefore corresponding to the |last |ayer
cov- ered by the gaseous hydrogen stream consists not
of the 5 catalyst, but of a filler of structured inert
ategy dlQwgven Y tRERPRE1IREr &Rfc tEMPSTAtH s WeRFas oo 1r-
pellets or spherules of inert material, such as
reygmsd®leadarctai Al iRn Yrasdeterhedr oPe dmanpase |Pera few
is to favour the gas-liquid contact, as the .
°Chy drovanhd® harige tyPibeal bonerfFieiont | fercvanapEeripg the
t he gaseous hydrogen stream before flowi ng onto the
fadat dn |aatiivied, cahasdbbiyng O0O-2060 gpvydef f Hedl. iThehe hy-
hydr oi sonmeri zati on can be effected at a tenpera- ture
droaagbogp falemd@s0 Io #50pCsfprebéraliioy dpepmtZ80wvitth a water
3800C, and at a pressure ranging from25 to 70 bar,
coprteht] Saeswatd y 1000m @i t oenbarord tpresferabiyallte 4 olevel
operate at an LHSV ranging fromO0.5 to 2 hours-1. The
loW2hrHEWaaE 3@ prfer a- bly ranges from 200 to 1000 N /1.
The m xture resulting fromthe hydroi sonerization step
IS Thbj ecdfccdp diosifiilduatatdror of obt aihe ahpdroisetlerization
hydr ocar- 20 bon m xture which can be used as diese
stlepelis Fhguitel ibédsteatedra piaNt tEehaae Wimdradanihethis
used in the process of the present invention for

caRe0dUsi A8t hyridhesar kon thacteansivhi Gy cami et Upedxasher-

diesel fuel, starting froma mxture of a biologica
mi@ 1 Fdt (dh0d 08 £8bn 2anMadliBibak iGONtB}dHdl) LSEEFSrols suit-
fatty acids and optionally - 26 2008/ 058664

abRgT/EEQQQE/QQgQQSa.tube bundle reactor can also be used.

The liquid feed deriving from the hydrodeoxygenation
step can be sent into the reactor in equicurrent or in
countercurrent with respect to the hydrogen. The counter-
current procedure is preferred when the liquid feed con-
tains a significant level of water and/or oxygenated com-
pounds not converted in the first step of the process (>300
ppm of oxygen)

The water present, or formed by the oxygenated com-
pounds during the hydroisomerization, is therefore removed
in gaseous phase in the first part of the catalytic bed,
thus reducing the contact time with the rest of the cata-
lyst. A particularly preferred arrangement for this cata-

lytic step 1is a reactor with a number of layers greater
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amounts of free fatty acids. The schene of Figure 1 is
in accordance with what is described above in

wo edoasssd t 0 t he hydrodeoxygenati on (DEOX r eaBtDEP2007/009668
purification by neans of a high pressure separator
and washi ng (SEP) and hydroi som5 erization (1 SOV
reactor) steps. In the schene, aftfer

thayd O3 Sl £& ion Iedfliirh 'i*h%r%l’a% %.%%rt fgvered by the
subsequent separation steps, by neans of a separator

ligmg ddirydnacarbary Sq%%ﬂf&t%elfh\é”@%sf’é‘i’m Bb?aw@aod?ﬁéygena-
dashed |line represents a possible recycling of the

tiefhf |3kaR. deheVRAGTEr SAMURSHANGING 10 stBg. 186k layer cov-
practical enbodi ment exanples of the process ob- ject

ered the phesaasdauenhydnogea mtowatbd tonsashBr qde-of the
tailed description for purely illustrative purposes of

caalystt,cuiur aspectslbdér tdf stvertived wheth matevémpl, for
can in no 15 way be considered as limting the overal

example aferdneid ror verdimbess setéel EXAPhEllets or spherules
Preparation of the catalyst Pt/MSA Reagents and

ofmi geial mathe ifadl,| ool eEmMpuriaé, r edgert-salweninaisedlass.
in the prepara- 20 tion described hereunder:

THee AR ¥y |tareroni 1re hytks oxd deatdRA- €he SAEHERLuid contact,
aIuninun1tri-isopropoxide FLUKA tetra-ethylsilicate

asDYIYAM Hy8EBEL rBbumidra igdERSAL bd5Q s dnetidedBoehIl t ehcounter
LAROCHEY 25 net hyl cel |l ul ose (METHOCEL) FLUKA - 27 WO

th@%&é&ﬁ@%&@%gem%ﬂﬁéﬂ@%ﬁaﬁ@ FRagemnyS @it Othe cata-

solvents used and not i ndi cated
lytic bed, thus being further anhydrified.

The hydroisomerization can be effected at a tempera-
ture ranging from 250 to 450°C, preferably from 280 to
380°C, and at a pressure ranging from 25 to 70 bar, pref-
erably from 30 to 50 bar. It is preferable to operate at an

"1, The H,/HC ratio prefera-

LHSV ranging from 0.5 to 2 hours
bly ranges from 200 to 1000 N1/1.

The mixture resulting from the hydroisomerization step
is subjected to distillation to obtain a purified hydrocar-
bon mixture which can be used as diesel fuel.

Figure 1 illustrates a plant scheme which can be used
in the process of the present invention for producing hy-
drocarbon fractions which can be used as diesel fuel,

starting from a mixture of a biological origin (biological

mixture) containing esters of fatty acids and optionally
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above are those nost wi dely used and can be easily
found at normal commercial operators specialized in
wo beshsssba. PREPARATI VE EXAMPLE 5 (i) Prepar abCDEPDNT/009668
the silico-alumna gel A 100 litre reactor was
prelimnarily washed with 75 Ilitres of a solution at
1% by wei ght of tetrapraopyl ammoni um hydr gxi_de , )
amoppi st i hreRnfREFY] | Svat BIC REPAPEI Afng 4FEre 1 1s in
l'iquid under stirring for 6 hours at 120C. The washing
acgend@nas iWwrth svRREchir gegcxigesds abqvs gy pelation to the
dem neralized wa- ter, 19.6 kg of an agueous sol ution
hysirofeasmraanatdiqiht (REOX TReackPY 13. Burbf tsat 4pn Byomgans of
of alum numtri-isopropoxide (2.94 noles) are _
a ihitghpuesssuhesaparaceri andeadahing 60REP hnan@epydroisom-
under stirring at this tenperature for 1 hour, so 15
erdgattd agbt &T$0M Iriemgitd ol stépa. Tme thepechemes oiftér the
so- lution is then brought to 90C and 31.1 kg of
hydataizonetrhydagiilarcatea¢td®, noihes)e aareer agisdl ytlaeldedbsequent
The reactor is closed and the stirring rate is
sepagultdiced dtepholly In@amé sof avseparatog &hd distodéer, to
under stirring for three hours at a 20 tenperature
iscar@entHea aaB80oid 9B8€aineth tIiher readladd I+gel atpdesents a
control to renove the heat produced by the hy-
poFAINE SdBACtid. offhenpr e¥FufiRnth ddiei vRaEt Oromi 8he first
to about 0.2 MPag. At the end, the reaction m xture
stlep .di s- charged and cool ed to room tenperature,
obt ai ni ng a honbge 25 neous and relatively fluid ge

(Vi%@%@E?&ébéﬂéafhéﬁﬁobﬂMent 2&amPPe20Y 058668rocess ob-
PCT/ EP2007/ 009668 ing the foll ow ng conposition nolar

Gl 105 ok RLALRER Frkhtion are provided for a more de-
tailed description for purely illustrative purposes of par-
ticular aspects of the invention, which however can in no
way be considered as limiting the overall scope of the in-
vention itself.

EXAMPLE 1 - Preparation of the catalyst Pt/MSA

Reagents and materials

The following commercial reagents were used in the prepara-
tion described hereunder:

tetrapropylammonium hydroxide (TPA-OH) SACHEM

aluminum tri-isopropoxide FLUKA

tetra-ethylsilicate DYNAMIT NOBEL

alumina (VERSAL 250, Pseudo-Boehmite) LAROCHE

methylcellulose (METHOCEL) FLUKA
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TPA-OH' SIO2 = 0.093 H2OS 2 =21 51ii) Preparation
of the extruded product 1150 g of al um na (VERSAL
wa 2@p/0sg6evi ously dried for 3 hours in air atpdB8£2007/009668
and 190 g of methylcellul ose, are charged into a 10
litre plough m xer, maintained at a stir- ring rate of
70-80 revs per mnute. 5 kg.of the silico 10 alum na,
gel Theepeeadraks 088/ BedsabboRtandaesd t 2pg ML ipgicated
about 20 hours are then added over a perjod of tinme of
abgyeuBTEs thoss awstartidky iisedrand scapfpe ypgetly found at
stirring for about 1 hour. 6 g of glacial acetic acid
nogme laggamensd al ipparatyaratspecitilizrd ixethe st bebdght
to about 60C, sub 15 sequently continuing the stirring
PREPARATL VIO F¥@MRIGUS paste is obtained, having the

desired consistency for the subse- quent extrusion.

(iTherepmodencaus gadthe obi ket honescgeébed above is
charged into a HUTT type extruder, extruded and cut
inta 120 cyitndrrealctps |lvws paslhginbeidgsiwesthes] zeith 75
(about 2 x 4 mm. The product is left to rest for

lidhew oF & hinst it att heh loy | eelight nbAi nehgapropyglammonium
streamof air at 100C for 5 hours. It is finally

hy@aoxied (Tea-orf fig dem35@Calldzed vmes, imaintadming the
nitrogen and for a further 8 hours in 25 air. - 29

11 VWRi20QB{d58 64 RAHFREHO 74 0096FS ath PROOUS Fhki davhtihg so-
acid characteristics is thus ob tained, essentially

1uEARs Std Ngigbhakhbga/atldmNas (Yiekds92% Jéhineé£speeéd wa-
to the respective initial reagents), having a

ter, 19.6 kg of an aqueous solution at 14.4% by weight of

TPA-OH (13.8 moles) and 600 g of aluminum tri-isopropoxide
(2.94 moles) are introduced. The mixture is heated to 60°C
and kept under stirring at this temperature for 1 hour, so
as to obtain a limpid solution. The temperature of the so-
lution is then brought to 90°C and 31.1 kg of tetra-
ethylsilicate (149 moles) are rapidly added. The reactor is
closed and the stirring rate is regulated to about 1.2 m/s,
maintaining the mixture under stirring for three hours at a
temperature ranging from 80 to 90°C, with thermostat-
regulated control to remove the heat produced by the hy-
drolysis reaction. The pressure in the reactor rises to
about 0.2 MPag. At the end, the reaction mixture is dis-

charged and cooled to room temperature, obtaining a homoge-

neous and relatively fluid gel (viscosity 0.011 Paes) hav-
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BET of 608 nR/g. 5 iii) Inpregnation of the carrier
with platinum12.1 m of an aqueous sol ution of
whyasosdsboric acid 0.6 Mcontaining 4.5 g/l OPCT/EP2007/009668
hexachl oroplatinic acid (H2PtCl6, 0.133 mmol es) are
dri pped under slow stirring into a glass recipient
~containing 10 g of the porous solid 10 prepared as
inge$tie fed | CARPAA MR MMAT REINRY is  |eft
under stirring for 16 hours at roomtenperature. The
Siat B2 <t H evaporated at 60C in a streamof air,
over a period of about 1 hour. The solid obtained is
TPRHOH /@diC2d= AaPABaining it at 150C for two hours, and
calcined by 15 heating in a nuffle, in a stream of
H,@/8i0f ro@¥oom tenpera- ture to 500C over a period of
three hours. At the end, a supported catalyst is
iigbtPxiepediabattrclofi £hesexktiudd pwoedwke®i soneri zati on
step described in exanple 3 below, having the
f ol Lawiong cfarsdatreimizst (WERSAD B30 BY% byeweoghlyofiried for 3
anor phous silico-alumna (SiQ2/ A28 no- lar ratio =
hol@?) 139. 9% by twel gheC pf aalkdurtiata §pedudetinhbrelk)lose, are
0.3% by wei ght of platinumPore volune: 0.6 m/g 25
chBEGe QA 082/z0 10 30 t MD RDHSE 0 SB60dr PGla ER2ADREA09668 stir-
Crushing strength: 10 kg/cm (radial); 90 kg/cn®
ritRXi sdde EXAVPLE &0 - rBydr qiaoxyganatki. ok skep ofHXDe Thelico-

experinmentation is carried out in a continuous re-
alumina gel prepared as described above and left to rest

for about 20 hours are then added over a period of time of
about 15 minutes, and the mixture is left under stirring
for about 1 hour. 6 g of glacial acetic acid are added and
the temperature of the mixer is brought to about 60°C, sub-
sequently continuing the stirring until a homogeneous paste
is obtained, having the desired consistency for the subse-
quent extrusion.

The homogenous paste obtained as described above is
charged into a HUTT type extruder, extruded and cut into
cylindrical pellets having the desired size (about 2 x 4
mm) . The product is left to rest for about 6-8 hours and
then dried maintaining it in a stream of air at 100°C for 5
hours. It is finally calcined in a muffle at 550°C for 3
hours in a flow of nitrogen and for a further 8 hours in

air.
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5 actor fed wth soybean oil having the
characteristics indi- cated in Table 1 (refined
w@eoysessseoi | Sipral). The vegetable oil is fedp¢DEPII87/009668
first step wwth hydro- gen in equicurrent in the
presence of the commercial hydro- genation catal yst
UOP UF 210 based on N Mo/ A1203 in sul 10 fided form
TheRAsHOTo¥R i 9Pl b WRAEhc &G s¢hr%acheriebiggt 15 fhus ob-
situ using gas oil containing dinethyldisulfide gDI_\/DS)
taipned, c escentialilan oI i rafs s ikl sa @k wesna r pyigld 95%
to 9s by weight, at a tenperature progressively
wighr yiespeadtt Hin théeregpgetove2dnitdad7oeagants), having a
pressure of 70 bar, with a 15 H2/gas oil ratio of 1300
BEN1HE #08 mA%y.of 0.8 hours-'. The vegetable oil is
fed to the reactor in the presence of a snmall
iiduadnptre gofa tRES of0. t10R5 Bartwi ke epi thep Lt hyst i n
sulfided form The feed and hydrogen go through the
reagbon iml de¥n ar?Oafhevusndmluthimropefatiyyochloric acid
condi tions used are the foll ow ng: Aver age
0.enmper addHteiiddly 350Cs LYY bifhotiexachresspietisdbc acid
bar 25 H2/oil: 1500 NI/l - 31 WD 2008/ 058664
(HPETEEP200710396/B01Eah| eate RedtiwseSoymddd sRakmabtirring
acid %* (Cl6-0) 13.06 Stearic acid %* (C18-0) 0.84
in@beiat AE Sk %écfPPedt 2éofBaining 10 g of the porous solid

prepared as described above. The mixture thus obtained is
left under stirring for 16 hours at room temperature. The
water is then evaporated at 60°C in a stream of air, over a
period of about 1 hour. The solid obtained is then dried
maintaining it at 150°C for two hours, and calcined by
heating in a muffle, in a stream of air, from room tempera-
ture to 500°C over a period of three hours. At the end, a
supported catalyst is obtained, which is used in the hy-
droisomerization step described in example 3 below, having
the following characteristics:

59.8% by weight of amorphous silico-alumina (SiO,/Al,0; mo-
lar ratio = 102)

39.9% by weight of alumina (pseudo-bohemite)

0.3% by weight of platinum

Pore volume: 0.6 ml/g

BET: 600 m?/g
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5 Linoleic acid %* (C18-2) 53.63 Linolenic acid %*

(C18-3) 5.11 Arachidic acid % (C20-0) 0.07 Acidity m
waKands/058664 11 H20 (PPM) 2200 Na (ppm 0.3 K P@PEP2007/009668

10 Ca (ppm 0.3 My mO0.1 A (ppm 0.01 P (PPM 0.65

Fe (ppm) <0.05 Cu (PPM 0.02 * The first nunber in

brackets indicates the carbon atons, 15 the second
Crﬁﬁ@l@ﬂsm%%ﬁs.wm@/éﬂl Uealidtoduct is separated

in agas/liquid separator fromthe gaseous fraction
90ckadicst i hgxdplMH2, CO C2 and |ight hydrocarbons

al nost totally consisting of C3H8. 20 The liquid
EXprEdECR, —afysir osmmayganat oin tHemat Q) consists of

n- paraffins, whose characteristics and distri- bution

ar e Thed ieccptead miem thethilan 2L hedavor el dwt Figud econt 2guous re-

32 WD 2008/ 058664 PCT/ EP2007/ 009668 Table 2 Density
actomed wikl6 sddrdson ¢Pb idawild. tBde characteristics indi-
cated in Table 1 (refined soybean oil Sipral).

The vegetable oil is fed to the first step with hydro-
gen in equicurrent in the presence of the commercial hydro-
genation catalyst UOP UF 210 based on NiMo/ Al,0; in sul-
fided form. The sulfidation of the catalyst is carried out
in situ using gas oil containing dimethyldisulfide (DMDS)
in a concentration which progressively varies from 3 to 9%
by weight, at a temperature progressively varying within
the range of 230 to 370°C and a pressure of 70 bar, with a
H,/gas oil ratio of 1300 N1/1 and LHSV of 0.8 hours™. The
vegetable oil is fed to the reactor in the presence of a
small quantity of DMDS (0.025%) to keep the catalyst in
sulfided form.

The feed and hydrogen go through the reactor in down

flow mode.

The operating conditions used are the following:

Average temperature: 340-350°C

LHSV: 1 hour™?

e Pressure: 35 bar

H,/0il: 1500 N1l/1

- 31 -



10

15

20

25

Hydrogen (% ww 14.83 Nitrogen (ppm) < 1 5 Sul phur

(ppm 3 Oxygen (by difference, %9 0.5 H20 (after
wa@ndvgasschbd cati on, ppm) 100 Mdno aromati c conpPCTEB200%909668

2.9 D aromatic conpounds (%9 0.5 Tri aromatic

compounds (% 0.1 Total aromatic conpounds 3. C oud

point 21 10 Gasoline in the feedst ock 180C, %9 0 Gas

oil in the feedstock 180-58oS b 96 Heavy products

i n—t ha -F aarlef nr~|/ Q/If\_l_f‘ OA L, ooy n

yr ~ly n+
feedst ock 380+C, % 4 Si rrurat eE“él’stP. TTZﬁ%Enéé'ﬁéi};ao-l
E 2t : C 173‘ 2% 269 8% 272 14§%g288
ﬁ@?”c Pﬁ'F’a@fl(WQTp)strl but i on tot ZItj /?14|;gr a;‘_;‘lnﬁls 8(?)' ETZ -
bRi@hcil 80+ Rf\fsa{ ins 9.08 20 n-paraffijns Cl1- 59.085
Linoleic acid % * (C18-2) 53.63
Linolenic acid % * (C18-3) 5.11
Arachidic acid % (C20-0) 0.07
Acidity (mgKOH/g)’ 0.11
H,O (ppm) 2200
Na (ppm) 0.3
K (ppm) 0.7
Ca (ppm) 0.3
Mg (ppm) 0.1
Al (ppm) 0.01
P (ppm) 0.65
Fe (ppm) <0.05
Cu (ppm) 0.02

* The first number in brackets indicates the carbon atoms,
the second the unsaturations.

The effluent product is separated in a gas/liquid
separator from the gaseous fraction consisting of H;,
CO/CO, and light hydrocarbons almost totally consisting of
C3Hg .

The 1liquid product, after separation of the water,
consists of n-paraffins, whose characteristics and distri-

bution are indicated in Table 2 below and in Figure 2.
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I so-paraffins Cl1- 0.2 n-paraffins Cl2-
i so-paraffins Cl2-C20 6.5

PCT/ EP2007/ 009668 Exanmple 3 -
The product obtained in the deoxygenatio
described in exanple 2, cqntaining 100
residual H2O, is treated 3™ current
in the presence of the 5 Pt/ MSA catal yst

C20 87.7

. . n-paraffins C20+ 2.4
w0 saspssead f i ns C20+ 3.1 25 33 WD 2008/ 058664PCT/EP2007/009668
Hydr oi sonmeri zati on step

n step
ppm of

wi th hydrogen

prepared in

ondi-t-i-ons

1 The op-

—the previous exanple erating
Deseity 49/0)) ndi cated in _Table 3 Table 3 Tehper®i79i6
CH0oR ¢RCGV/WYHSY 2 hour 10 Pressure 35 bar| H2B84G41, 00
rc‘)gerhf%% j)uent fromthe hydrol soneri zpti omrggact 0'
RS BAE) 1 o coparatod-i o gacs i pui g ot
Sé«'éiﬁli-ﬂa(?ﬁm) t he gaseous phase anal v;pd vip GC cdnsis
QnlygER/(B¢ diffarbhce@a¥if fi ns (LPGQ),  wher eas| t he Difui d
Fgmé%ﬁg,@m&t,o@,% aiyni ng paraffins wth ajggnber
ong atolsatcCOMBolARRIAY | oM > 10 2 S| ahd- 5 gzt
Digrematic, carPouRdsd%loer at i ng conditions |s ' czgvﬁ<95 I
Tuisaromadic compounds (%) 0.1
Total aromatic compounds (%) 3.5
Cloud point 21
Gasoline in the feedstock (180°C, %) 0
Gas oil in the feedstock (180-380°C, %) 96
Heavy products in the feedstock (340+°C, %) 5
Heavy products in the feedstock (380+°C, %) 4
Simulated distillation (ASTM D2887)
Initial point, °C 173
2% 269
5% 272
10% 288
50% 309
90% 324
95% 351
98% 412
Final point, °C 462
Paraffin distribution (%)
total n-paraffins 90.92
total iso-paraffins 9.08
n-paraffins C11- 0.85
iso-paraffins C11- 0.2
n-paraffins C12-C20 87.7
iso-paraffins C12-C20 6.5
n-paraffins C20+ 2.4
iso-paraffins C20+ 3.1
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eval uate the distillation curve. The hydrocarbon is
then sent to a distillation colum in order to
W@ epansdees t he gasoline fraction (12.7% from tPET/EP2007/009668
di esel fraction (87.3%. This latter fraction,
contai ning 25 paraffins wth a nunber of carbon atons
ranging froml1l2 to - 34 WD 2008/ 058664
ExXpEPAEP2007 HYGFE0F OMEL 13l ¥haF SRR eri zed and the main
properties are indicated in Table 4 below Table_ 4 ,
DERS] PGS ORSAMNS U 05D- Tt (Hemsy Ienaut ohuF b e fegrribed
20846 0 doud point, C ASTM D2500-05 -12 Cetane
inngrpaP 1ENI2 .| SOTBEER NG 6L 0T RRM @F ofes + @uUabrbdndsS % <
1 Iso paraffins, %80 n-pa raffins, %20 Sinulated
trgaged lia ieomiCASTEI?88h Ty dveaen2Bn e, pregence of the
50% C 301 90% C 317 95%C 322 Figure 3 shows the
PtgViSRalda trdtyst alrdpd et einftheepprobess a%anelat ingThe op-
exanples 2 and 3, the hydrodeoxygenation step is
ereftfiegt edridi ties emrdraRERGdBEed theTghakel Bqui d
separator and ISOMis the reactor in which the
Tamyedr @i som erization step is effected. After the
hydr oi soneri zati on

Temperature 340-360°C
LHSV 2 hour ™
Pressure 35 bar
Ho/HC 1,000 N1/1

The effluent from the hydroisomerization reactor con-
sists of a gaseous phase and a liquid phase, the two phases
are separated in a gas/liquid separator, the gaseous phase
analyzed via GC consists of C3/Cs light paraffins (LPG),
whereas the liquid phase separated, containing paraffins
with a number of carbon atoms ranging from 5 to 22, is ana-
lyzed by means of GC to evaluate the isomerization level,
which, under these operating conditions is 79%, and used to
evaluate the distillation curve.

The hydrocarbon is then sent to a distillation column
in order to separate the gasoline fraction (12.7%) from the
diesel fraction (87.3%). This latter fraction, containing

paraffins with a number of carbon atoms ranging from 12 to
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reactor, the distillation colum is represented, from
which 20 the diesel fraction is recovered. 25 - 35

wOo\e0R0886058664 PCT/ EP2007/ 009668 CLAIMS 1. ArPQI/BEBST009668
for producing a hydrocarbon fraction which can be
used as diesel fuel or as a conponent of diesel fuel,
starting froma mxture_of biological origin contalg 5

22 ngass a5 RTYsth AR HosRT BPGT EbfifafRPngndicated
free fatty acids, which conprises the follow ng

ingfTapde B Hel@deoxygenati on of the mixture of
bi ol ogi cal origin; 2) hydroisonerization of the

Taplet dre resulting fromstep (1), after possible
purification treatnent, said hydroisom 10 eri zati on

R AU Y I

TTX

Sﬂmﬂnnlpbng a conpletely aﬁKDZOﬂH6us n1cro-nesopoﬂous
A4 BRRL AT 3 v g T AR AR08 o T2l 0 1p,

S Ay o

gty O oSurrraccarca T yjrcl LTI T ||a||

Gm@nerﬂbg)beat por e voI ume | EAIISO 5165m 0.3 tb 1. 3>M6 q.
f%! gﬂ AL A s /ane er lower than 40 A b)<a1

oreht—contaf Mg —uliTte Ul nore et cll ) UI

lsppaxaffms 1% possibly mixed with one or nore net#& o
ndb &4Rins /? 20 2. The pr pcess according to|clai md,

whererm the nixture i O ogr cat__ Ol S a mXture
of & veger aniimuiatad diatilagoangAs T D2557)

5%, °C 225
10%, °C 262
50%, °C 301
90%, °C 317
95%, °C 322

Figure 3 shows the overall material balance of the process
relating to examples 2 and 3, the hydrodeoxygenation step
is effected in the reactor DEOX, SEP is the gas liquid
separator and ISOM is the reactor in which the hydroisom-
erization step is effected. After the hydroisomerization
reactor, the distillation column is represented, from which

the diesel fraction is recovered.
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3. The process according to claim1 or 2, wherein the
es- ters of fatty acids contained in the mxtures of a
whr@Bosgeed 25 cal origin are triglycerides of fRCT/EP2007/009668
acids, in which the - 36 W) 2008/ 058664
PCT/ EP2007/ 009668 hydrocarbon chain of the fatty acid
contains from1l2 to 24 carbon atons and is nono- or
pol y-unsaturated. 4. The EF-’&I%S according to claim1,
2 or 3 wherein the mxtures of biological origin can _ .
1l.pe 2eIRKIWRET r SRFvEFQRICING| 3 Hydrocggbormptea¢yien which
animal fats, fish oils or mx- tures thereof. 5. The .
cagy deesysgce ordi iy asele| rml4 omhafeith EABPPBEELa-Oh| 8iesel
oils or fats, possibly deriving fromplants sel ected _
fugl, mdarsisly daran ix wintpie a@f opiobepgical ceréginr gpntain-
sunflower 10 oils, rape, canola, palm soybean, henp,
ing iemters nodedatiusaaids, pemtutposathbdy, costaning | s free
or fatty oils con- tained in the pulp of pine trees
fatttal lacdids),, wheisgic|eshmrises othé afgl béwihg $beds:
i ndustry and m xtures thereof, and the animl oils or
1)f atyslrarde csaigeatead o anff badvomiatyre aofl, btalogbchdwprigin;
mlk fats, recycled oils or fats of the food industry
2)andydr&isoesribeteoh. & The pricomase acesudicnggt ofrom step
claim1l, wherein the mxtures of biological origin
(191,€ Jfvead pdddivine Wir Pt €athyehi ocaeathens, behodehbdirnd som-
fed to step (1). 20 7) The process according to claim
erkzaMiRrEi Be$hgp dflfediSed Caky | € Oirdgeridie presencatallytic
hydr ogen and a hydrogenation catalyst containing a

syl &hidt hpPisd®re netals se- lected fromnetals
of group VII1 and group VIB.

a) a carrier of acid nature comprising a completely amor-
phous micro-mesoporous silico-alumina having a 8i0,/Al,0;
molar ratio ranging from 30 to 500, a surface area higher
than 500 m?/g, a pore volume ranging from 0.3 to 1.3 ml/g,
an average pore diameter lower than 40 A,

b) a metallic component containing one or more metals of
group VIII, possibly mixed with one or more metals of group
VIB.

2. The process according to claim 1, wherein the mixture
of biological origin is a mixture of a vegetable or animal
origin.

3. The process according to claim 1 or 2, wherein the es-
ters of fatty acids contained in the mixtures of a biologi-

cal origin are triglycerides of fatty acids, in which the
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8) The process according to claim7, wherein the
carrier 25 for the catalyst of step (1) is selected
wo easiosdesri na, sil- - 37 WD 2008/ 058664 PCT/EP2007/009668
PCT/ EP2007/ 009668 ica, zirconia, titania or mxtures
t her eof . 9) The process according to claim7, wherein

the ne nmetal s con alned |n t he catal ysi_ of e

hy PRt Al OF { BHSPGACEY. aRLd GOTLAAHT rergh F8 Co 24
of metals Ni-NMp,, Ni-W 5 Co- Nb and Co-W 18 The

Cagbete & Rt G Ag t“?:Prt‘? AT POINSIRF R U R eAt al yst  of
step (1) is selected fromthe catalytic conpositions,

4.Nj - mwez%W@@or@aHe&m tdaim /hvsa2 oF) Ir ‘éhereln the
process according to claiml or 7, wherein step

migturies o rikdplagiqal aplfmmuwﬂ@%es%ﬁﬁkﬁ@. goanéfegeta-
or nore catalytic beds, in one or nore reactors. 12)

brﬁup¥ﬂ@ce§§9§§@bﬂmlﬁﬁt%,CBEHWﬁllfaMﬁHefhsthGRﬂ)°¥smlx‘
carried out in a fixed bed hydrotreating reactor. 13)

tukles whegess .according to claim7, 11, or 12, wherein
15 in step (1) the hydrogen stream and feedstock of

5.bi omhgi qatocems aocerdibe senclidmedui cwhexeinothgnvegeta-
countercurrent. 14) The process according to claim?7,

blkl oidrs I diatls, podmilely déeiveagt Hromapladiabaeilected by
| ayers in a nunber greater than or equal to 2. 20 15)

mebi®s WHCessebLcondhtiigulatdoal, makk g ertdd, fnber sunfdower
stream of hydrogen and/or feedstock liquid at a

010§yt at-dpe | eRREIAALAr epalf, Seydydieineenenpe tiatyti ¢dinseed,
bed and another to create a constant or increasing

musHRRT At PEgnit Of idast kb)) dbeoptocess sacesr diangyt coils con-
claim7 or 11, wherein the
tained in the pulp of pine trees (tall oil), recycled oils
or fats of the food industry and mixtures thereof, and the
animal oils or fats are selected from bacon-fat, lard, tal-
low, milk fats, recycled oils or fats of the food industry
and mixtures thereof.
6) The process according to claim 1, wherein the mixtures
of biological origin are mixed with one or more hydrocar-
bons before being fed to step (1).
7) The process according to claim 1, wherein step (1) is
carried out in the presence of hydrogen and a hydrogenation
catalyst containing a carrier and one or more metals se-
lected from metals of group VIII and group VIB.

8) The process according to claim 7, wherein the carrier

for the catalyst of step (1) is selected from alumina, sil-
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25 reactor is a tube-bundle reactor with the catal yst
charged - 38 WD 2008/058664 PCT/ EP2007/ 009668

w0 paBaissebhe tubes, and a diathermc |iquid whiPR¢I/EB2007/009668
sent into the mantle side. 17) The process according
to claim14 or 16, wherein the reactor is run with

. the recirculation of a part of the ef- 5 fluents. 18)

1CPhe ZFGERSS -adddriddiify ‘*Pg PAEYR e thEEFRfn the recy-
cling ratio, i.e. the anount of recirculated fraction

9)vi t Aher PIpEEss FAIRFHMBH-T bR BCk: VERFESIRr BRFoMEtal or
to 5 weight/weight. 10 19) The process according to

megRdismcPntkigred n1a Sher IGAtELlYHet ®f S§eRseld) vk esglected
t he hydrodeoxygenation catal yst con- sists of

£ rigine (RsbphRE esNand ors fiapetBedraits offe madacks ofi-Mo, Ni-W,
environnent and the mxing is effected by neans of

CordMochamd alW.stirring or by forced recircul ation of
the reaction 15 fluids. 20) The process according to

100! aiTimel prolverssi actaeplirly ts ckhaimied @oerainathe catalyst
pressure ranging from25 to 70 bar and a tenperature

ofr angipng 1f)r dm 2l dac &b o 1§hdheapabgess acopodingons Ni-
claim?20, carried out at a 20 tenperature ranging

Mdf-Pon2 e dld t430@d 2o e precAssA according to claim
20, wherein the pres- sure ranges from 30 to 50 bar

1133) ThRe Process aeccordiing tto ckaaim2@, oar rvi,edvioette it step

a LHSV ranging from0.5 to 2 hour-'. 25 24) The
(10r oLeseazeqedihgr t anclai Fedrivherfime | BofbeAsihy one or
more catalytic beds, in one or more reactors.
12) The process according to claim 11, wherein step (1) is
carried out in a fixed bed hydrotreating reactor.
13) The process according to claim 7, 11, or 12, wherein
in step (1) the hydrogen stream and feedstock of biological
origin can be sent in equicurrent or in countercurrent.
14) The process according to claim 7, 11, or 12 or 13,
wherein the reactor has adiabatic layers in a number
greater than or equal to 2.
15) The process according to claim 11, 12 or 14, wherein a
stream of hydrogen and/or feedstock 1liquid at a certain
temperature, is sent between one catalytic bed and another
to create a constant or increasing temperature profile.

16) The process according to claim 7 or 11, wherein the

reactor is a tube-bundle reactor with the catalyst charged
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- 39 WD 2008/ 058664 PCT/ EP2007/ 009668 an H2/ m xture

of biological origin ratio ranging from400 to 2000
wOldos/oseadopt ed. 25) The process accordi ng t oPCI/BPI007/009668

or 9, wherein the catalysts based on Ni-M), N -W

Co-M and Co-Ware sulfided 5 before being used. 26)

. The_ process according to the previous cl aj erein
insids dehet FURGsrt af"ﬁgt e éé?5R§§F‘an W%@e&’&&h‘r} 1s sent
_the sulfiding agent or, alternatively, a straight-run
inges 019 magt i S¥iYh sul fur content is fed
cont enporaneously to the 10 m xture_ of biol ogi cal ,
170ri gihe PXycape preesddngcd® cTkainolé| frmus ., wibpEphn the
the m xture of biological originis subjected to a
reaatqrat sreven bef bhe thpeireg iveg liad isine 0 19 , pavner efnthe ef-
said pretreatnent is ef- fected by absorption,
fltuegdtsent with i on exchange resins or 15 slightly
aci d washings. 28) The process according to claim1,
18jher®ien phecesxt aceorddsngl tiangciaom 37ep WHgréisn the recy-
subjected to a purification treatnent before being
clsiliy exdteib t oi hgdr eheormouzat ich, recherel atédefraction with
purification treatnent conprises a separation 20 step
repkdr Washi nhest dres?Pd) fHedquoukes raades difignt o clsai mo 5
28, wherein, in the separation step, the m xture

wd i@ twdiggfr om step (1) is sent to a high-pressure
gas-liquid separator to recover a gaseous phase and a

19) quiHt hases2 D rdheg PEOCEBSiACEPr dhageia &l allirry re-
29, wherein the gaseous - 40

actor is used, wherein the hydrodeoxygenation catalyst con-

sists of microspheres and is dispersed into the reaction

environment and the mixing is effected by means of mechani-

cal stirring or by forced recirculation of the reaction

fluids.

20) The process according to claim 1, wherein step (1) is

carried out at a pressure ranging from 25 to 70 bar and a

temperature ranging from 240 to 450°C.

21) The process according to claim 20, carried out at a

temperature ranging from 270 to 430°C.

22) The process according to claim 20, wherein the pres-

sure ranges from 30 to 50 bar.

23) The process according to claim 20, carried out at a

1

LHSV ranging from 0.5 to 2 hour .

24) The process according to claim 20, wherein in step (1)
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WD 2008/ 058664 PCT/ EP2007/ 009668 phase, contai ning
hydr ogen, water, CO C02, light paraffins (C4-) and
w@omsiokdey4 smal | quantities of NH3, PH3 and H2SPCT/EP2007/009668
cool ed by condensation and the water and condensabl e
hydro- carbons are separated, and the remaining
gaseous phase is 5 purified to obtain hydrogen which
anc dh/Bextedic| @ PaolRgicada @ int Epti®) raqginghefrom 400
process according to claim29, wherein the |iquid
tpRAPE 38Ydr dtefdIPted- hi gh- pressure separator,
consisting of a hydrocarbon fraction, essentially
25dongihst i pyooessi ReHOTDLNSAr &P iHAMIt A oMnufberwhdrein the
carbon atons ranging from14 to 21, is washed with
calipadrysgen baysed tarogeir-Me, aNyadeols-Nygdand CarWoarei sudfided
stripper, before being fed to the subsequent
belfypdreoiedney ivwatd on step (2). 32) The process according
to claiml1, wherein step (2) is 15 carried out in the
26)r egerRC prdcdyslr agepraitiga wat ahyt previysisencWich wherein
conprises: a) a carrier of acid nature conprising a
incoppliet elty af@intfhaushe ceatakgeporis saillfidedal fsima the
having a Si 02/ A1203 nolar ratio ranging from30 to
sHAdihP dase arca digheia?Ordhpn 20 UHYighta A0t egas oil
volume ranging from0.3 to 1.3 m/g, an average pore
witanetigfgh O¥gI fhbhabohlent R)s FdRt@ht SmEOPROE6AELY to the
containing one or nore netals of group VIII, possibly

miftRe W i PicdDreri@ial s of group VIB. 25 33)
The process according to claim1l and 32, wherein in -

274l THR W@@%écggiﬁﬁ%wc%%ﬁ&, wherein the mixture

of biological origin is subjected to a pretreatment before
being fed to step (1), wherein said pretreatment is ef-
fected by absorption, treatment with ion exchange resins or
slightly acid washings.

28) The process according to claim 1, wherein the mixture
resulting from step (1) is subjected to a purification
treatment before being subjected to hydroisomerization,
wherein the purification treatment comprises a separation
step and a washing step.

29) The process according to claim 28, wherein, in the
separation step, the mixture resulting from step (1) is
sent to a high-pressure gas-liquid separator to recover a
gaseous phase and a liquid phase.

30) The process according to claim 29, wherein the gaseous
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step (2) the silico-alumna contained in the carrier
of acid nature (a) has a Si 02/ A1203 nolar ratio
wo angiossged rom 50 to 300. 34) The process accopdi/EB200D009668
claim1l and 32, wherein in 5 step (2) the
silico-alum na contained in the carrier of acid
nature (a) has a porosity ranging fromQ0.3 to 0.6 ,
PhAsyy. SHCAHeLRg Je¥dsogelor HRRET 0COl aithe1, 1hABEePRTAFE10S
s[ep%%? t he conponent of an acid nature (3% of the .
(Gat alpd Passsitely amall pHapkétieenodt Mh etbuded HeS, 1s
product containing a binder. 36) The process according
cad as} dhyn@Brdenatelon | andt epe (vaterhandorppAensadile hydro-
acid nature (a) of the catalytic systemin the form
cagfbcars exre udepaprsedct auht bhai mgmaipiimdergdsepie- phase is
pared by neans of a process which conprises the
puwilflimd ngo thtstiepshyd¥pgenepiviichy can aeectssyvlad i ba the
of a tetra-al kyl ammoni um hydroxi de (TAA-OH), a
resaitiildre sdepn (Wm conpound capabl e of hydrolyzing to
A1203 and a silicon conmpound capabl e of hy- drolyzing
31)0 SH¥?,prdcéde Aotboding mol arlakiat iz, @HeBedA/ AhRCA iquid
from30/1 to 500/1 TAA-OH/ SiQ2 fromO0.05/1 to 0.2/1
pHAHd SiéPafa0ea5ih thedUHibH Brdenitaigséparaobut i a@onsisting
thus obtained to cause its hy- drolysis and

o8] iIHydddrbemdf et Bidnp abxeHEeaPlyi £Bnd8is2Ing of linear
viscosity ranging fromO0.01 to 100 Pa sec; - 42 WO

pZ AnB6RA IPCd/ ERABRH @F96&R bdiC)a @Stk NBahgihgefrom 14 to

m xture A first a binder belonging to
21, is washed with hydrogen or nitrogen or a gaseous hydro-

carbon, in a stripper, before being fed to the subsequent
hydroisomerization step (2).

32) The process according to claim 1, wherein step (2) is
carried out in the presence of hydrogen and a catalytic
system which comprises:

a) a carrier of acid nature comprising a completely amor-
phous micro-mesoporous silico-alumina having a Si0,/21,0;
molar ratio ranging from 30 to 500, a surface area higher
than 500 m?/g, a pore volume ranging from 0.3 to 1.3 ml/g,
an average pore diameter lower than 40 A,

b) a metallic component containing one or more metals of
group VIII, possibly mixed with one or more metals of group
VIB.

33) The process according to claim 1 and 32, wherein in
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the group of bohemites or pseudobohemtes, in a weight
ra- tio with the mxture Aranging fromO0.05 to 0.5,
wa@nasesdsse- quently a mneral or organic aci d POI/AP2007/009668
quantity ranging 5 fromO0.5 to 8.0 g per 100 g of
bi nder; (D) heating while stirring the mxture
obtalned under .point _(C). to a tenperature r ngln%?
stepom(4b 08l LaRPr R LIAMHE R0 - CoRRbYED padt et?‘ cdrrier
obt ai ned, which is subjected to extrusion and
acgrdamtameonwldﬁa(%)a oﬁ”y@a{éﬂaﬁd Bl *F nFRGIPhE2BILRGdégom 50
product in an oxidiz- ing atnosphere. 37) The process
toad®®r-ding to claim1, wherein in step (2) the
catal ytic systemcontains as netallic conponent (b) .
340ne Ther prreeset acsosdiggoupe Velpime|lecéed fomweerein in
Pd, Ni, Co. 15 38) The process according to claim 37,
stelper é2h tte cattdicpbynilumgyst epononineds ianl yhﬁet@usrier of
fromgroup VIIl and said netals are preferably
acsiel egaedrér ofa)Pt haBd angokiosily) FaegpngcdsomcloeBdity 0.6
to claim 37, wherein the cata- |lytic system contains
mlbet.h one or nore nmetals of group VIII 20 and one or
nore netals of group VIB and said netals of group
39Vl | ITher erseieant eskdopding 80dcTaimdQ), Meeygicess step (2)
according to claiml1, 37 or 39, wherein in step (2)
tHhedmmiotatit o fSyat eda Ddnhat e asajredal the capplytientsystem
(b) both one or nore netals of group VIII and one or

isLEinae il offaauwriddd aptodat €l 88hea sndhggaobiinder.
VIB are - 43 WD 2008/ 058664 PCT/ EP2007/ 009668

363€! eflee rid B My Bk Wnd 1o ThEa Dh 0sesSwRESi i Y kBep (2)
claim 11, wherein in the cata-

the component of acid nature (a) of the catalytic system in

of

the form of an extruded product containing a binder is pre-
pared by means of a process which comprises the following
steps:

(A) preparing an aqueous solution of a tetra-alkylammonium
hydroxide (TAA-OH), a soluble aluminum compound capable of
hydrolyzing to Al,0; and a silicon compound capable of hy-
drolyzing to SiO;, in the following molar ratios:

Si0,/Al,0; from 30/1 to 500/1

TAA-OH/Si0O, from 0.05/1 to 0.2/1

H,0/S8i0, from 5/1 to 40/1

(B) heating the solution thus obtained to cause its hy-
drolysis and gelification and obtain a mixture A with a

viscosity ranging from 0.01 to 100 Pa sec;
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lytic systemof step (2), the nmetal of group VIII is
ina quantity ranging fromO0.1 to 5% by weight wth

WO e@pmsdcet 0 5 the total weight of the catal yseCT/#P3007/009668
The process according to claim11, wherein in the cata-
lytic systemof step (2), the nmetal of group VIBis in
a quantit\{ranging_fromlto 50% by weight with )

(PesFAEING otor Hd1q JRaXtHER gy dFiite eafiffgr Relorging to
The process according to claim42, wherein the netal

thet U A BPPBenitasgeanPSepdchafiary feom 1 td 88Ighy ra-
wei ght. 44) The process according to claim1, wherein

tijon wettdp thw mipHairetil XAREIRY sEEPMcOnPPi SesOohe B8pd subse-
nore netals of group 15 VIII and a silica and al um na

qugelt lyarai eviremsylphous augatniayscidi tin aaSiOHMIPNE ranging
nmolar ratio ranging from30 to 500, a surface area

frgint [9.15 ttve &.dhge pdr 5000 t dD09im@¢y; a pore vol une
ranging from0.3 to 0.6 nm /g, an average pore

(i dettemgrivii e tdei rabhge oie 10ixouB® AbtdOné8) ufider point
process according to claiml1l, wherein in step (2) the

(Mattal W itengysatain e Hrghsg oftieowwr4 0ote geral suotidr aupomo-
VIII and a carrier of a calcined silica and al um na

gegRlousApEgwuUss t ob¥Xatiagd, whilkha iSi (ULOSedDtar extrusion
ratio ranging from30 to 500, a surface area within

arld g raafige t9forb00 to 25 1,000 nR/g, a pore volunme up to
0.8 m/g and an average - 44 WD 2008/058664

(FCHERAP AP WK i pDE ehanskeruaéd hppobietr anganobxidiz-
10 to 40 A 46) The process according to claim1,

in\gw%rt%{dgﬂr{ér%_ep (2) the catalytic system conprises

one or nore netals sel ected
37) The process according to claim 1, wherein in step (2)
the catalytic system contains as metallic component (b) one
or more metals of group VIII selected from Pt, P4, Ni, Co.
38) The process according to claim 37, wherein the cata-
lytic system contains only metals from group VIII and said
metals are preferably selected from Pt, Pd and Ni.
39) The process according to claim 37, wherein the cata-
lytic system contains both one or more metals of group VIII
and one or more metals of group VIB and said metals of
group VIII are selected from Ni and Co.
40) The process according to claim 1, 37 or 39, wherein in
step (2) the catalytic system contains as metallic compo-

nent (b) both one or more metals of group VIII and one or

more metals of group VIB and said metals of group VIB are
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fromPt, Pd, Ir, Ru, Rh and Re and a silica alumna
carrier 5 anorphous to X-rays, with a Si 02/ A 203 nol ar
w0 at080586engi ng from 30 to 500, a surface areapdi/ghmn7/009668
than 500 nR/g, a pore volume ranging from0.3 to 1.3
m /g and an average pore di- anmeter |less than 40 A
47) The process according to claiml, wherein in step
sedgrtety tjtorl‘Pé“ Ma A3 i system contains a m xture of
nmetal s belonging to groups VIB and VIIl and a carrier
413f Jhe PXosedF SalaFRART IRl tarrpHBb UL tehsEeisinwfhg §ata-
Si 02/ Al 28 molar ratio rang- ing from30 to 500, a &
ly&der st o 8RER tRe ir ata*ge pEtazbooft grogpo Vi, 1a 1in a
pore volune ranging from0.3 to 0.6 m/g 15 and a
qupaitd tyi arangingv £hem Ohd rtange® oby 10e4gha. wigh)h Thespect to
process according to claim1l, wherein the hydroi-
theofrertiadamiedghdt eyf (2)e icatsmkysted out in a fixed bed
reac- tor. 49) The process according to claim 48,
4 2\he Tien piroe essactaror Zihdaso adiabatl c Vageesn 50) thhecata-
process according to claiml1, 48 or 49, wherein the
lymiixt wWyestvdm chfi stepb) Xt edthe hedndi sohegreapi B Sis in a
fed to the hydroisonerization reactor in equicurrent
quahtiity coutditigufremnt W td sespest weighe hydrogesspedbt to
51) The process according to claimb50, wherein said

ther @etal 4&idhp HF0HHH&EHA RS EP2007/ 009668 ess is
effected in countercurrent in a reactor with a num

a3her tok IpRISsPr 8at6EALAGN t EBh 19, 2wheheriel nthdemetal
first layer covered by the m xture which is subjected

oft O Fyes OlyTBSOf®r kAatd OguaaRskst Srafgend | ElkoRd ®f to 353 by
structured inert ma-
weight.
44) The process according to claim 1, wherein in step (2)
the catalytic system comprises one or more metals of group
VIII and a silica and alumina gel carrier amorphous to
X-rays, with a 8i0,;/Al,0; molar ratio ranging £from 30 to
500, a surface area within the range of 500 to 1000 nF/g, a
pore volume ranging from 0.3 to 0.6 ml/g, an average pore
diameter within the range of 10 to 30 A.
45) The process according to claim 1, wherein in step (2)
the catalytic system comprises one or more metals of group
VIII and a carrier of a calcined silica and alumina gel
amorphous to X-rays, with a Si0,/Al,0; molar ratio ranging

from 30 to 500, a surface area within the range of 500 to

1,000 nF/g, a pore volume up to 0.8 ml/g and an average
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5 terial or pellets or spherules of inert material.
52) The process according to claim1 or 32, wherein
WO b@s/obgeos oi someri zation step (2) is carried ORPCT/BP2087/009668
tenperature ranging from 250 to 450C, and a pressure
ranging from25 to 70 bar. 10 53) The process
according to claim52 carried out_ at a tepgperature
Pargn G tm wigth i B89 aBds ThelPrbeedS fecording to
claim52 carried out at a pressure ranging from30 to
4650 Fhe BE)CHR pEeetdindcEer GiladM d clwieR SN chRr SEEP (2)
out at a 15 LHSV ranging from0.5 to 2 hour-' and
the tdptal HIHGYaten coapgilsgsf cne 200 nera, tebahsuselected
20 46
from Pt, Pd, Ir, Ru, Rh and Re and a silica alumina carrier
amorphous to X-rays, with a SiO0,/Al,0; molar ratio ranging
from 30 to 500, a surface area higher than 500 m’/g, a pore
volume ranging from 0.3 to 1.3 ml/g and an average pore di-
ameter less than 40 A.
47) The process according to claim 1, wherein in step (2)
the catalytic system contains a mixture of metals belonging
to groups VIB and VIII and a carrier of silica and alumina
gel amorphous to X-rays, with a Si0,/Al,0; molar ratio rang-
ing from 30 to 500, a surface area within the range of 500
to 1000 m?/g, a pore volume ranging from 0.3 to 0.6 ml/g
and a pore diameter within the range of 10-40 A.
48) The process according to claim 1, wherein the hydroi-
somerization step (2) is carried out in a fixed bed reac-
tor.
49) The process according to claim 48, wherein the reactor
has adiabatic layers.
50) The process according to claim 1, 48 or 49, wherein
the mixture which is subjected to hydroisomerization is fed
to the hydroisomerization reactor in equicurrent or in

countercurrent with respect to the hydrogen.

51) The process according to claim 50, wherein said proc-
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ess is effected in countercurrent in a reactor with a num-
ber of layers greater than or equal to 2, wherein the first
layer covered by the mixture which is subjected to hydroi-
somerization consists of a filling of structured inert ma-
terial or pellets or spherules of inert material.

52) The process according to claim 1 or 32, wherein the
hydroisomerization step (2) is carried out at a temperature
ranging from 250 to 450°C, and a pressure ranging from 25
to 70 bar.

53) The process according to claim 52 carried out at a
temperature ranging from 280 to 380°C.

54) The process according to claim 52 carried out at a
pressure ranging from 30 to 50 bar.

55) The process according to claim 52 carried out at a
LHSV ranging from 0.5 to 2 hour™’ and with an H,/HC ratio

ranging from 200 to 1,000 hour™.



