1 TWO STEP HYDROTREATMENT OF A FEED DERI VED FROM A RENEWABLE SOURCE USI NG
A FI RST, METALLIC, CATALYST AND A SECOND, SULPHURI ZED, CATALYST Field of
the invention 5 Scarcity and the i ncr éase in cost of oil products are
driving the search for substitutes. 1In this context, products from bionmass
occupy a choice position. Currently, the use of ~biomass is orientated

mai nly al ong two paths: the bioester path which transforns vegetable oils
into nethyl esters before incorporation into the gas oil pool, and the

et hanol path, which transforns sugars and starch into ethanol or ETBE
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netallic, st conprising an active rogenati ng phase
consti umtladvebyrmo‘lfléedst one metal from group VI II and/ or at |east one netal
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15 In contrast, the productlon of high purity normal paraffins which can be used in
various industries such as the food industry or the petrochemicals industry involves much
lower tonnages than those required for fuels. Furthermore, the production of such products
may prove to be more profitable than that orientated towards fuels.
Thus, the invention described herein comes into the context of producing high purity
20  normal paraffins, with a number of carbon atoms in the range 6 to 25, preferably in the range
10 to 24 and preferably intended for the production of gas oil or kerosene. ‘
In one aspect, the invention provides a process for the two-step hydrotreatment of a
feed derived from a renewable source, comprising:
a) a first step, termed a mild pre-hydrogenation step, operating in the presence of a
25 first, metallic, catalyst comprising an active hydrodehydrogenating phase
constituted by at least one metal from group VIII and/or at least one metal from
group VIB and an amorphous mineral support, operating at a temperature in the
range 50°C to 300°C, at a partial pressure of hydrogen in the range 0.1 to 10 MPa,
and at an hourly space velocity over the catalyst in the range 0.1 h' to 10h™; and
30 b) a second step, termed the second treatment step, operating in the presence of a
second, Sulphurized, catalyst comprising an active hydrodehydrogenating phase
constituted by at least one non-noble metal from group VIII and/or af least one

metal from group VIB and an amorphous mineral support, operating at a




30 b) a second step, terned the second treatnent step, operating in the
presence of a second, sul phurized, catalyst conprising an active

hydr odehydr ogenati ng phase constitutéd by at |east one non-nobl e netal
fromgroup VIII and/or at least one netal fromgroup VIB and an anorphous
m neral support, operating at a 2 tenperature in the range 200C to 450C,
at a pressure in the range 1 MPa to 10 MPa, at an hourly space velocity
over the catalyst in the range 0.1 h-1 to 10 h-1 and wherein the total
guantity of hydrogen m xed with the feed is such that the * hydrogen-to-feed
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15 group VIB and an amorphous mineral support, operating at a temperature in the
range 50°C to 300°C, at a partial pressure of hydrogen in the range 0.1 to 10 MPa,
and at an hourly space velocity over the catalyst in the range 0.1 h™" to 10 h™'; and

b) a second step, termed the second treatment step, operating in the presence of a
second, sulphurized, catalyst comprising an active hydrodehydrogenating phase

20 constituted by at least one non-noble metal from group VIII and/or at least one
metal from group VIB and an amorphous mineral support, operating at a
temperature in the range 200°C to 450°C, at a pressure in the range 1 MPa to 10
MPa, at an hourly space velocity over the catalyst in the range 0.1 h™ to 10 h™
and wherein the total quantity of hydrogen mixed with the feed is such that the

25 hydrogen-to-feed ratio is in the range 50 to 1000 Nm? of hydrogen per m® of feed.

In accordance with step a) of the process of the invention, the first, metallic, catalyst
comprises an aétive hydrodehydrogenating phase constituted by at least one metal from group
VIII and/or at least one metal from group VIB, the metal from group VIII prefefably being
selected from nickel and cobalt, palladium and platinum; more preferably, the metal from

30 group VIII is nickel, and the metal from group VIB is preferably selected from molybdenum

and tungsten; more preferabiy, the metal from group VIB is molybdenum. |
Advantageously, combinations of the following metals are used: nickel-molybdenum

and cobalt-molybdenum.




In accordance with step a) of the process of the invention, the first,
nmetallic, catalyst conprises an active hydrodehydrogenati ng phase
constituted by at |east one netal froghgroup WVIII and/or at |east one
metal fromgroup VIB, the netal fromgroup VIII preferably being selected
fromni ckel and cobalt, palladiumand platinum nore preferably, the netal
from30 group VIII is nickel, and the netal fromgroup VIB is preferably
sel ected from nol ybdenum and tungsten; nore preferably, the netal from
group VIB is nol ybdenum Advantageously, conbinations of the foll ow ng
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fromalumna, silica’and silica-alumna. In accordance with the process of
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m neral support and is followed by a second step termed the second
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accordance with a preferred_inplenmentation of step b) of the process of the
at least one metal from group VIB and an amorphous mineral support and is followed by a

second step, termed the second treatment step, which is carried out in the presence of a

second, sulphurized, catalyst comprising an active hydrodehydrogeneting phase constituted

by at least one non-noble metal from group VIII end/or at least one metal from group VIB and
20  an amorphous mineral support. ‘

In accordance with a preferred implementation of step b) of the proeess of the
invention, said second, sulphurized, catalyst comprises an active hydrodehydrogenating phase
constituted by at least one non-noble metal from group VIII and/or at least one metal from
group VIB, the non-noble metal from group VIII preferably being selected from nickel and

25  cobalt; preferably, the non-noble metal from group VIII is nickel, and the metal from group
VIB is preferably selected from molybdenum and tungsten; preferably, the metal from group
VIB is molybdenum.‘
In accordance with a highly preferred implementation of step b) of the process of the
invention, said second, sulphurized, catalyst used in the second step, termed the second
30 treatment step, comprises an amorphous mineral support and an active hydrodehydrogenating
phase constituted by at least one non-noble metal from group VIII, the non-noble metal from
group VIII being nickel, and at least ohe metal from group VIB, the metal from group VIB

being molybdenum.




i nventi on, said second, sul phurized, catalyst conprises an active
hydr odehydr ogenati.ng phase constituted by at |east one non-noble netal

fromgroup VIl and/or at |east one mdétal from group VIB, the non-noble
metal fromgroup VIII preferably being selected fromnickel and 25 cobalt;
preferably, the non-noble nmetal fromgroup VIIl is nickel, and the netal -

fromgroup VIB is preferably selected from nol ybdenum and tungsten;
preferably, the netal fromgroup VIB is nolybdenum In accordance with a
highly preferred inplementation of step b) of the process of the
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This doping element may advantageously be introduced into the matrix or, preferably,
be deposited on the support. It is also possible to deposit silicon on the support, alone or with
20  phosphorus and/or boron and/or fluorine. |
In accordance with a preferred implementation of step b) of the process of the
invention, said second, sulphurized, catalyst comprises an amorphous mineral support
selected from the group formed by alumina, silica, silica-alumihas, magnesia and clays, used
alone or as a mixture. Said support may advantageously also comprise other compounds‘ such
25  as, for example, oxides selected from the gfoup formed by boron oxides, zirconia, titanium
oxide and phosphoric anhydride, used alone or as a mixture.
Highly preferably, an alumina support is used, and still more preferably an n, 8 or vy
alumina support.
In accordance with step b) of the process of the invention, said second catalyst is a
30 sulphurized catalyst; thus, it is advisable to maintain it in contact with a partial pressure of

H,S which is sufficient to prevent desulphurization in the presence of hydrogen at the reaction

temperatures. To this end, and in a conventional manner, hydrogen sulphide or at least one




Thi s dopi ng el enent may advant ageously-be introduced into the matrix or,
preferably, be deposited on the support. It is also possible to deposit
silicon on the support, alone or withS 20 phosphorus and/or boron and/ or
fluorine. In accordance with a preferred inplenentation of step b) of the
process of the invention, said second, sul phurized, catalyst conprises an
anor phous m neral support selected fromthe group fornmed by al um na,
silica, silica-alum nas, magnesia and clays, used alone or as a m xture.
Sai d support may advant ageously al so conprise other conpounds such 25 as,
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The feeds derived from renewable sources used in the hydrotreatment process of the
invention are advantageously constituted by oils and fats of animal or vegetable origin, or
mixtures of such feeds, containing triglycerides and/or fatty acids and/or esters. Possible
vegetable oils which may be included are unrefined or completely or partially-refined oils
20  derived from the following plants: rapeseed, sunflower, soyé, palm, palm-nut, olive, coconut;
this list is not limiting. Possible fats which may be cited are any animal fats such as lard or
fats composed of residues from the food industry or derived from the restaurant industry.
The feeds defined hereby contain triglyceride structures and/or fatty acids and their
esters, with fatty chains containing in the range 6 to 25 carbon atoms. ’
25 These feeds are practically or completely free of sulphur-containing and nitrogen-
containing compounds and do not contain aromatic hydrocarbons. _
Advantageously, prior to the two-step hydrotreatment process of the invention, the
feed may undergo a step for pre-treatment or pre-refining in order to eliminate, by means of
an appropriate treatment, contaminants such as metals, alkaline compounds, alkaline-earths
30 and phosphorus, for example over ion exchange resins.

Examples of appropriate treatments are heat treatments and/or chemical treatments

which are well known to the skilled person.




group VIB, the non-noble netal fromgroup VIII being nickel and the netal
fromgroup VIB 15 being nol ybdenum The feeds derived fromrenewabl e
sources used in the hydrotreatnent process of the invention are

advant ageously constituted by oils and fats of animl or vegetable origin,
or mxtures of such feeds, containing triglycerides and/or fatty acids
and/ or esters. Possible vegetable oils which may be included are unrefined
or conpletely or partially refined oils 20 derived fromthe foll ow ng
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the methyl esters of vegetable oils (MEVO) using the standard method
EN 14111. Other standard methods which may be cited are the ASTM D 1959
and ASTM D 5554 methods.

20 o The bromine index or bromine number is measured using potentiometry. The
bromine index is applicable for contents of less than 1000 mg/100g of product,
using the standard ASTM D 2710. The bromine number concerns assaying by
potentiometry for contents of more than 1 g/100 g of product, using the
standard ASTM D 1159. \

25 The presence of ester functions is demonstrated usiﬁg an infra-red spectrometry
method. The principle of the method resides in the presence of an infra-red band specific to
the ester function. The hydrogenation of ester functions thus results in disappearance of the
specific band detected in the infra-red.

The first step for treatment of said feed consisting of mild pre-hydrogenation is

30 intended to saturate the double bonds contained in the hydrocarbon chain of the fatty acids of
the feed, in order to prevent secondary reactions of the double bonds such as, for example,
polymerization reactions leading to the formation of coke or gums. This first, pre-

hydrogenation, step is advantageously operated in the presence of the first, metallic, catalyst




met hods: neasuring the iodine value, consisting of neasuring the quantity
of di-iodine. (12) capable of bonding to the unsaturated bonds of the
hydrocarbon chains. The neasured val Ge is thus expressed in ng of |2 bound
to 100 g of product. 15 Applied to fatty acids, the iodine value is, for
exanple, 90 for oleic acid, 181 for linoleic acid and 274 for linolenic
acid. The iodine value is neasured for the nethyl esters of vegetable oils
(MEVO wusing the standard method EN 14111. Ot her standard met hods which
may be cited are the ASTM D 1959 and ASTM D 5554 net hods. 20 (r) The
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assayi r 0 i ormcont ent s_ of re th 1 100 .9 .,0f product,
oy o e BOb TP AIRI P cuR LAY Bk TR o PR L BDAP i RGBS S

denonsirialib ush-hg an infra-red spectrometry method. The principle of the
net hod resides in the gresence of an _infra-red band specific to the ester
funétion. THECKYAHBYEhAYIeaeHeonsymed dyring thisgntdd pruRydregspptien stap is in the

di sappg%{gtgro.cs% ) 1Wbﬁ#""%@?@ﬁ*gﬁrg%{‘@“ﬂ?%S?r%‘?%ﬁeﬁ?ffdhe infra-red. The first

step f reat ment consi s d pre-hydrogenation is 30
i nt ended t o Thatffiwhefrodnehid dintlreildpreds/docpehationatbpi in tHehrbyght atacdoat ahai n of
the fatty acids of the feed, in,order to preyent, secondary reactjons of
the doﬁﬁ%%"_“géﬁtﬂ’sfggﬂéﬂmﬁgt, offsaid %%wgél_}e SeRd, Rz .Eﬁ’iﬁb’%té%ﬁci”g’ﬁi a*?%vaqi ng to
the forBRtdeQthdOfeiRER QEp QBB opbiitst & é%l?pe@%tﬁfe @ﬁf%%ﬁ%@ﬁ & toSERPC! S
advant ageously operated in the presence of the first, tallic, catalyst 7
ded@r i pederablyvie the rangecIPPEC &b B56°C n THeepressngeis 50 Ghe tang® ACMHRar tof K MPlay i n

the.ranag. S0, B 2005 AL I SaB” RS0 oo o RS 0BG, o
hour |y r&Ra@el Nel@cioty’ MRk fédisis GahahY So béhtddd whlhahé aaSst 8- tAdprbsdnge 400" 1. 5
The quantity of hydrogen consunmed during this mld pre-hydrogenation step
i s in hhdogemnddettosdoquentity % fblyydregeghmixstl Wil tloyyéaedviis tsuch dbascbe retp phe
feed. hydrogen to feed is in the range 50 to 1000 Nm® of hydrogen per m® of feed, preferably in the
15  range 100 to 500 Nm® of hydrogen per m® of feed. The hydrbgen consumption during this
second step is typically in the range 2% to 3% by weight with respect to the initial feed.

Said second step for treatment of the feed, carried out under more severei operating

conditions than those of said first step fér mild pre-hydrogenation, advantageously
~accomplishes hydrogenation of at least 50% of the ester functions contained in the
20  hydrocarbon chain of the fatty acids of the feed, preferably at least 80%, more preferably at
least 90% and still more preferably at least 99% of the ester functions.

The presence of ester functions is demonstrated using the infra-red spectrometry
method described above.

At least a portion, preferably all, of the hydrotreated effluent from the two-step

25  hydrotreatment process of the invention then undergoes one or more separation steps.

The aim of this step is to separate the gas from the liquid, and in particular to recover
hydrogen-rich gas which may also contain gases such as carbon monoxide (CO), carbon
dioxide (CO;) and propane, and at least one liquid hydrocarbon effluent constituted by at least
50% by weight of straight chain n-paraffins, preferably at least 80% by weight, more

- 30 preferably at least 90% by weight and still more preferably at least 98% by weight of straight-
chain n-paraffins and with a number of carbon atoms in the range 6 to 25.

The measurement of the quantity of paraffins (normal paraffins and iso-paraffins) is

carried out using a chromatographic method. It is coupled with a mass spectrometer. This




The effluent fromthis first mld pre-hydrogenation step i's then brought
into contact in a second step for treatnent of said feed with the second
sul phuri zed catal yst descri bed above, & said second treat ment step being
operated at a tenperature in the range 200C to 450C, 10 preferably in the
range 220C to 350C. The pressure is in the range 1 MPa to 10 MrPa,
preferably in the range 2 MPa to 6 MPa. The hourly space velocity over the
catalyst is in the range 0.1 h-1 to 10 h"1 . The feed is brought into
contact with the catalyst in the presence of hydrogen. The total quantity
of hydmesiens #sopepvides lcedse 16 deedquastiiescel olpns, mhphthertes and farorhayigs G@NAt 0 f eed
isin %ﬁﬁ &gnge 50 to 1000 NnB of hydrogen per nB of feed, preferably in
the 15 raﬁg 100 to 500 NnB of hydrogen per nB8 of feed. The hydrogen
consunpt i on Adgsriitigof thie SvatGEeaRE &l tEethIOYQéIﬁﬁbhéss if6r Hydeotfeathirit 806ebds 3% by
wei ght wiith respect to the initial Teed. Said second step for treatnent of
the fedfivedaipmagnetible seares pr tesproesss of s Hverion sopmmtainesnia thadiquidhose of
said fi i | - - ' t i shes
it og St SPeEhaEetBbn oty Raf TUGEAPRRALL BRere BN, RSO CondE SRS 20
hydr ocdiolothec hgdrocadbort iquidatifnedci dhugfsephiatideathy b €blesvaddl vy at stbpdst 80%
nor e prﬁferably at least 90% and still nore preferably at |east 99% of the
ester rUmERHemel thefEtsr esence of ester functions is denonstrated using the

infra-red s g?ﬁt CLJ I r i
preferably ZF f %rﬁo t%%hyﬁ%eg%q (Sagltqéﬂédg?ﬁdﬁg%&% %dr?)f r‘igl%t8 1&\8?0%; ?% p(b'd%gand
hydr ot pesenewhichriosepamtal mh éhenmdemnitd geoud hemd engudiecapmests erkéchoare Rigven to
separat, on..steps. The.aimof this step js to separate.th s fromthe
i B0 q}hea%%f@ﬁm%ﬁamﬁ? glimipaty %?W%&}{éqxuﬁ)%@)&@é ﬁ@%oera@lwée 3&??23 ROGiEpaies o
cont ai ORISR Usdn aRe AIIAAL ARNAM: dvartSddbusl§ %Eﬂ%nabléjhpﬁé A&yt (5% eaNd
propane, and at |east one li'quid hydrocarbon effludent constituted by at
| east cBORnpyumedegledicefeddo steamittackingiliquefiqiagaal f i ns, preferably at | east 80%
by meig%t gq{e 0 98% 30 preferably at |east 90% by wei ght and still nore
pr ef er A6PPPIG L | east 98/ 0 by weight of straight chain n-paraffins and with a
nunber sedp ?Wvb&@te?ﬂ&ﬂ?oﬂr@athﬁ%t bARERA ek Red Pronl RS WRBRLN0GPRIL Of the

S

guantit (normal paraffins and iso-paraffins) is carried out
usithg 4 ipgenapomettp It is coupled with a nass spectroneter.

This 8 net : a -8 T i d ces o the quantities.of olefins, .
napht henes gngxeéir %?Qa& %(g g( %d@& pﬁ?ﬁ@’(‘ifggeél?t.mn ca QySt baséd on nicke] on alumina

containing 15% by weight, calculated as the nickel and pre-reduced, was charged into a first

stage constituted by a reactor which had been adjusted to provide isothermal operation. 100
g/h of pre-refined rapeseed oil with the composition given below was sent over this fixed bed.

20 Table 2: Composition of feed derived from renewable sources

Fatty acid glycerides Nature of fatty chain % by weight
Palmitic - C16:0 4
Palmitoleic Cl6:1 <0.5
Stearic C18:0 2
Oleic C18:1 61
Linoleic C18:2 20
Linoleic C18:3 - 9
Arachidic C20:0 <0.5

Gadoleic C20:1 1
Behenic C22:0 <0.5
Erucic C22:1 <1




- A portion of the water fornmed during the two-step process for
hydrotreatnent of feeds derived fromrenewabl e sources of the process of.
the invention is contained in the liglid 5 hydrocarbon effluent and at

| east a portion thereof, preferably all, is advantageously separated from
t he hydrocarbon liquid effluent. Thus, separation nmay be foll owed by a step
for elimnation of the water. The m xture of hydrogen gas (H2), carbon
nonoxi de (CO), carbon dioxide (C02) and propane which is separated may

t hen advant ageously undergo treatnents which are known to 10 the skilled
person to ellDéxil ﬂﬁf%oﬂ@rdb@gmrpanbmé defeé COITRAdomal hanpdatord ahe pf€02F) wad

separ at, n fromthe his | atter advantageoysly being
abl e téntffé{?lg%ﬂgt At B RIFSHET & l?’l Iﬁ%a«r u’?]%‘\ cEPYaRg gtte eteécgsgg’é( Bki ng
i quef 'n’ﬁS!tuQ@%f g%fc%ﬁeése“ﬂas %b%néa) ‘é’oyléltdegf g%gr QA dmRIE 100 fﬁ%dpreﬂr' ved

fromrenewabl e Sources 15 1) Fi rst hydr ogenati on, step ‘A fixed
bed of h4@rogermtedntﬂﬂdemr @}ﬂh@lmd)glermmemhamtal &swtabm&ednnnwhnkbltha)dmé)ﬂeum na

con in 0% Ic ted e n| re-reduced, was
Chap gedonss bbbeh Ao dhipfiut netbetds. o]l atite bRt Bt igees

adj USt%@tﬁe%r@ér%b@%b?%@'ﬁ%hr%@&%'t}R:rfeedloo g/ h of pre-refined rapeseed
oil with the conposition given bél ow was sent over this fixed bed. 20

Tabl e ZLﬂnﬁmﬁs]dmeﬁ_nm@ttpderl ved from renewabl e sources Fatty aci d

gl yceri des ture f at Pal m. t Palmtoleic
bes <00 5 TR g oot Gl b Bt L e B s s RS L
C18: 3 % abéadishcer E2R1iBnifig dnder i$APMAI €ondRdnd add whEReiXee be2 ala@ge@ @iﬂf)

Erucic C22:1 <1 9
10 89 g of a catalyst for the second feed treatment step, said catalyst comprising a

hydrodehydrogenating phase constituted by nickel and molybdenum and having a mnickel
oxide content of 4.3% by weight and a molybdenum oxide content of 21.5% by weight on an
alumina support, the catalyst having been sulphurized. 150: 1 NTP of H; per litre of feed was
introduced into this reactor maintained at 300°C at a pressure of 4 MPa.
15

Step b): Separation of effluent from step a)

The whole of the hydrotreated effluent from step a) of the process of the invention was
separated in order to recover a hydrogen-rich gas and a paraffinic liquid hydrocarbon effluent
which was separated from .the water produced. The yields obtained are indicated in the table

20  below:

Table 3
Corripounds Yields (wt %/feed)
CO 0.42
CO, - 353
Ci 0.10
G 0.12
G 321
Cy 0.03
Cs ’ 0.05
Paraffinic liquid hydrocarbon effluent 85.7
H,O 8.52
Total 101.68
H; consumed (wt %/feed) : 1.68




100: 1 NTP of -hydrogen per litre of feed (NTP = normal tenperature and
pressure) was introduced at 150C at a pressure of 4 MPa. After separating
out the excess hydrogen, a mixture df0 glycerides was obtained at a yield
of very slightly above 100% The pre- hydrogenated effluent contained the
sanme chains as the starting feed in which the double 5 bonds had been
al nost conpl etely hydrogenated. The resulting hydrogen consunption was of
the order of 0.9% by weight with respect to the feed. 2) Second feed
treatnent step The pre-hydrogenated m xture fromthis first step was sent
di rect |y an@he pasaffniettyilroetnpon fliquis effueridbtaast tereby rosianalyred usioe gas

i sot herpal conditions, and with a fixed bed charge i.t.h 89 q. :
cat al y§g‘B°F@F°¥?'Pé‘ysc€BB]ﬁa Vit MAs L SCHERetSt: éb‘fvass‘é(%ﬁg@gda § o By Bt of a
hydr odghy AL BgaNRth RA0nRiRs S f CaBSh iatdtiL8r BYo Nk wkel20%rd Oypty bdeRepuanhshavi ng

a ni cké"—oxirde content of 4.3% by weight and a nol ybdenum oxi de content of
21. 5% BjorethagtRSYoof the n-mraffimsecspptr €22- t he cat al yst havi ng been

sul phurized. 150: 1 NTP of H2 per litre of feed was introduced into this
reactor maintained at 300C at a pressure of 4 MPa. 15 Step b): Separation
of effluent fromstep a) The whole of the hydrotreated effluent fromstep
a) of the process of the invention was separated in order to recover a
hydrogen-rich gas and a paraffinic liquid hydrocarbon effluent which was
separated fromthe water produced. The yields obtained are indicated in the
table 20 below Table 3 Conmpounds Yields (vt %Yfeed) CO 0.42 CO2 3.53
Cl 0.10 C 0.12 C33.21 4 0.03 C5 0.05 Paraffinic liquid hydrocarbon
ef fluent 85.7 :




H20O 8.52 Total 101.68 H2 consunmed (WM % feed) 1.68 10 The paraffinic
hydrocarbon liquid effluent obtained thereby was anal yzed using gas
chromat ogr aphy coupled with a mass spdctroneter: it was constituted by 98%
by weight of n-paraffins with a nunber of carbon atons of 6 to 25 and 2%
of Cl7 to C21 iso-paraffins. Mre than 95% of the n-paraffins were Cl6 to
C22. 11 CLAIMS 1. A process for two-step hydrotreatnent of a feed derived
froma renewabl e source, conprising: a) a first step, termed a mld

pre- hydrogenati on step, operating in the presence of a 5 first, nmetallic,
catal yst conprising an active hydr @etXiM$ ogenati ng phase constituted by at

| east gne netal fro roup VII| and/or at lLeast .one.netal fro roup VIB
and an lamor phBieSesti g]ég‘é{P'SE"’alIE@F?tfea % egtdteﬁv?(gﬁﬁ@r arehe a@ﬁ “tg)ﬁg(:%’ range
50C to 300C,@hri@npartial pressure of hydrogen in the range 0.1 to 10 Mra,
and at an hourTy space velocity over the catalyst in the range 0.1 h-1 to
10 h"1; a®d 10 hist atepetzomed stnelfs] predrydengendtonsuers wucrting imiwtpraseass, of

operating in the presence of.a second, sul phurize . L.Si ng an
act%ve hydr od HrHﬁ%ﬁ ?iﬁ@abﬁ%§€nnggﬁ§t@Pu@%ﬁw%y3§Fx%§%§%é%%%&ggﬁgﬁgble
netal from growpstiflded HNEY 104st dhe RS trodh groupeVEl add/emtdes pnd/hidtAfebnan

anor phous m neral support, operating at a tenperature in the range 200C to

450C, at a premew &IBrendhan amerghous Wvsral sunmprt HPRPENE at 2 AFmPRATICNdPace

vel ocity over the | yShohn..t 5 - 280 1o WP&AEI N the
total quanti tyragge ﬁ@gﬁgg%h dr:ﬁafgg)%vﬂvl{a?ﬁl%gwge grfe@dd}?ée s}ééﬁhﬁaﬁ%t t hoe 1 ’
hydr ogen-t o- f egd at ah heurlBsgabe Vlecityen@e teQatabysiHi0Be Nuge 0f1 Hiyorldgenapkr n8 of
feed. 2. A process according to claiml, in which said first, netalli

caflfl yst Bonpra seend stepadermpd thy aroBe MFarege AP ARTTHHEE DSILeseRM agi/ at
Lt o et DT o A0 s scummt Sl i
pal | adi um and @natitutednby antkasthmenminadobier metal fioup giduB V@1 agd/or at least one
metal from group VIB and an amorphous mineral support, operating at a
temperature in the range 200°C to 450°C, at a pressure in the range 1 MPa to 10
15 MPa, at an hourly space velocity over the catalyst in the range 0.1 h'to 10 h” and
| wherein the total quantity of hydrogen mixed with the feed is such that the
hydrogen-to-feed ratio is in the range 50 to 1000 Nm® of hydrogen per m® of feed.

2. A process according to claim 1, in which said first, metallic, catalyst comprises an
active hydrodehydrogenating phase constituted by at least one metal from group VIII

20 and/or at least one metal from group VIB, the metal from group VIII being selected
| from nickel and cobalt, palladium and platinum, and the metal from group VIB being
selected from molybdenum and tungsten.

3. A iprocess according to claim 2, in which said first, metallic, catalyst comprises an
active hydrodehydrogenating phase constituted by at least one metal from group VIII

25 and/or at least one metal from group VIB, the metal from group VIII being nickel and
the metal from group VIB being molybdenum.

4, A process according to one of claims 1 to 3, in which said first, metallic, catalyst
comprises an amorphous mineral support and an active hydrodehydrogenating phase
constituted by at least one metal from group VIII, the metal from group VIII being

30 nickel.
5. A process according to one of claims 1 to 4, in which the quantity of metal from group

VI is in the range 0.5% to 20% by weight with respect to the total mass of catalyst




sel ected from nol ybdenum and tungsten. 3. A process according to claim 2,
in which said first, netallic, catalyst conprises an active

hydr odehydr ogenat i ng phase constitut by at |east one netal from group
VIIl 25 and/or at |east one nmetal fromgroup VIB, the netal from group
VI1I being nickel and the netal from group VIB being nol ybdenum 4. A
process according to one of clainms 1 to 3, in which said first, netallic,
catal yst conprises an anorphous m neral support and an active

hydr odehydr ogenati ng phase constituted by at Ieastoone netal from group
Vi1, the naphtherquantiradupetaliffam geoun g/ B30 imihererge 5% A0 P GyseeightdBiti ng t o

one of claiq%a%ggggggg%gn%%*gﬂ?&aﬁ%quantity of nmetal fromgroup VIII is in

t he range O. h respect to the total mass of catal yst
12 and.t he Apaoeksst yecofdinpetonbnd 6O Blafio Ugo \H, Bn ivehithn sdidh dirstangallic, Satatyst 20% by
weight with respect to the total mass of §§t3L%St' 6., A procesg qccording
to one of cICEPRESEP % amorphqusmyipgraks syrgort; selgctedfzery) glpminac silige od slignpr i ses
an gnor phoug;jgi;pgral support selected fromalumna, silica and silica- 5
alumna. 7. A process according to one of clains 1 to 6, in which said
second,7. sul phpriczed accoedih@lty She adngleinses tard, dotwhieh lsyidr sdetly dnlphenzad, ng

phase constitufed by at |east ope n-nobl e. metal from gr.qu 11 and/or
at |east on&@fBEPaFORPEI G SEpvarBirod i itRIaTng ésm?w%PMﬁXSﬁk Al
bei ng sel ectygfl (hbRMMALCKSL ARt VAPahd/oRRdedshEndRIctH HohPBoup &/18! SHémo! 5

bei ng sel ected from nol ybdenum and tungsten. 8. A process according t
clai m 7, i nneblieahettlheom groupoBllebaneg sdlectedofiengminke! and| dobals andhhe keetal d¥pan t he

metal from grou s I enum. .9. A process, according to one of clains
1_5@ 8, in ?ﬁﬁvﬁgﬁan%%ﬁ%ﬁ%ﬁggaﬁﬁﬂﬂ%k'88Fn8§5E§F9st conpri ses an anor phous
m ner alg, SUDQQﬁoc@g@a&Brcﬁﬁ% ko @lafi dr, Qe el agendt-hétde nldbal RGS regnWIltist ed by
at | east one non-noble netal fromgroup VIII, the non-noble netal from

group VI méskebandi tbkaletal oot govp ¥aBis vakbaet@E) from group VIB, the netal
om SEPUP, W B RELR IR PUETU B ISR KRBy R > 1
catalyst comprises an amorphous mineral support and an active hydrodehydrogenating

15 phase constituted by at least one non-noble metal from group VIII, the non-noble
metal from group VIII being nickel, and at least one metal from group VIB, _the metal
from group VIB beiﬁg molybdenum.

10. A process according to one of claims 1 to 9, in which the total quantity of oxides of
metals from groups VIB and VIII in said second, sulphurized, catalyst is in the range

20 5% to 40% by weight with respect to the total mass of catalyst.

11. A process according to one of claims 1 to 10, in which said second, sulphurized,
catalyst comprises a quantity of nickel oxide (NiO) in the range 0.5% to 10% by
weight with respect to the total mass of catalyst, and a quantity of molybdenum oxide
(MoO3) in the range 1% to 30% by weight with respect to the total mass of catalyst, on

25 an amorphous mineral support.

12. A process according to one of claims 7 to 11, in which said second, sulphurized,
catalyst comprises an amorphous mineral support selected from the group formed by
alumina, silica, silica-aluminas, magnesia and clays, taken alone or as a mixture.

13. A process according to claim 12, in which said support is an alumina support.

30 14. A process according to one of claims 1 to 13, in which the first step is operated in the
presence of a first, metallic, catalyst comprising an alumina support and an active
hydrodehydrogenating phase constituted by at least one metal from group VIII, the
metal from group VIII being nickel, and in which the second step is dperated in 5the




metals fromgroups VIB and VIl in said second, sulphurized, catalyst is in
~the range 20 5%to 40% by weight with respect to the total nass of
catalyst. 11. A process according to one of clains 1 to 10, in which said
second, sul phurized, catalyst conprises a quantity of nickel oxide (N O
in the range 0.5%to 10% by weight with respect to the total nass of

catal yst, and a quantity of nolybdenumoxide (MQO3) in the range 1 %to
30% by wei ght with respect to the total mass of catalyst, on 25 an '
anor phous m ner al pport. 12. A process accordijng to one of clains 7 to

11, in whi cR'S&HY %éﬁ‘iﬁ’ndsﬁ‘P Blwmaeéeaata Y GOSN cBN BB SWPOENHdHbus

m neral Suppefye ﬁﬁk@&hg&}oéérﬁgh% psﬁaerc%& iR %'gddt st Gl b Aob1S ekt Fom
silica- alumnas magnesi a an ays takenaone or as a m xture. .
process accgrcd:pn@llf and: hialenst e me:tal\/\ﬁomtgrs@ ¥1B,uhp aoh-nobleametal frnmngoqupport :

30 14. A pr S. acc to one of cla 1. to ,,1n which the first
step is ope(r@ “}gd“‘%?‘?g %@8%&%508? gré’uPl\}r{gtbemﬁé?é%I’quumcat al yst conpri si ng
an &l utkna WRPSHLireAREn@ProdEdsi #Lord foogﬁé%?'%faﬂﬁé”'@ttbnm HH&%ECEQIEB’SYéeHéJt ed by

at least one netal fromgroup VIIl, the netal from roup VIII bei ng

ni ckel , anddenvaghirom & tesewelle rsduls:Belpe ods aqnbfaas efianima ? loe vegetal}ic esencer of a
second, sul phurize st risi.n ort,an . ct ive
hydr odehydr %&é‘i‘%&?ﬁ %gi glhgf‘seg&&%gaﬁgg%{%}’%p St arfdg%fs{gﬁﬁ %ﬁc?ﬂd/ﬁﬁﬁg% from
group VI gegktadle bBa (t)ssﬁiﬂﬁbaiﬁﬁaiméﬂr@mogrc@%leﬂﬁorg aH?'@efﬁQz@' @ud[f%eaé from
group VI being n|c and the netal fromgrou | B bei ng nol ybdenum 5
15. A hydr op@@ammmgbmm@stmg? didier faﬁ}’@@d s@fuc@m gl eﬁtqrsat@mof,l Withwhi ch

t he,f eeds m.a r.enewabl e r | s and fats of aninal or
veg%table o?ﬁf &ngcgﬁﬂmf IHQE geég% # %ﬁ%ﬁgg%talnlng triglycerides
and/or fatty aC|ds and/or esters said vegetable oils possibly being
unrefined or conpletely or partlally refined, said feeds cont ai ni ng
triglyceride structures and/or fatty acid structures and esters thereof,
with 10 fatty chains containing in the range 6 to 25 carbon atons.




