Process for producing a hydrocarbon conponent
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of the art Base oils are commonly used for the
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classification is shown in Table 1. Table 1. APl base
oi lefargationO s of the Goup Ill are base oils
s sﬁﬁ%/girs?l rﬁ'fgh viscosity indices (VHVI) produced by
nDdern met hods from crude oil by hydrocracking,

f oiBase 01Ps aré/ commonly used for the production of lubricants, such as lubricating
oils for automotives, industrial lubricants and lubricating greases. They are also
used as process oils, white oils and metal working oils. Finished lubricants consist

20 of two general components, lubricating base oil and additives. Lubricating base
oil is the major constituent in these finished lubricants and contributes
significantly to the properties of the finished lubricant. In general, a few
lubricating base oils are used to manufacture a wide variety of finished lubricants
by varying the mixtures of individual lubricating base oils and individual

25  additives.

Base oils according to the classification of the American Petroleum Institute (API)
Group III or IV are used in high-quality lubricants. API base oil classification is
shown in Table 1.

30
Table 1. API base oil classification
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pr dassification also srmprisiagtGroupyVI: Polyinternalolefins (PIO). In addition to
the official classification, also Group II+ is commonly used in this field, this
group comprising saturated and non-sulfurous base oils having viscosity indices
of more than 110, but below 120. In these classifications saturated hydrocarbons

include paraffinic and naphthenic compounds, but not aromatics.

There is also available a definition for base stocks according to API 1509 as: "A
base stock is a lubricant component that is produced by a single manufacturer to
the same specifications (independent of feed source or manufacturer's location);
that meets the same manufacturer's specification; and that is identified by a unique
formula, product identification number, or both. Base stocks may be
manufactured using a variety of different processes." Base oil is the base stock or

blend of base stocks used in API-licensed oil. The known base stock types are 1)



tenperature properties, high oxidation stability and
| ow volatility. Generally lubricating base oils are
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oils. Currently, only a small fraction of the base oils manufactured today can be

used in formulations to meet the latest, most demanding lubricant specifications.

It is no longer possible to produce lubricants complying with the specifications of
the most demanding car manufacturers, from conventional mineral oils. Typically,
mineral oils often contain too high concentrations of aromatic, sulfur, and
nitrogen compounds, and further, they also have a high volatility and a modest
viscosity index, that is, viscosity-temperature dependence. Moreover, response of
mineral oils to antioxidant additives is often low. Synthetic and so-called semi-
synthetic base oils play an increasingly important role especially in automotive
lubricants, such as in engine and gear oils. A similar development can be seen for

industrial lubricants. Service life of lubricants is desirably as long as possible, thus
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to cut emissions of nitrogen oxides, volatile hydrocarbons and particles, as well as
20 to achieve direct reduction of sulfur dioxide in exhaust gases. The European
Union has decided that these fuels shall be available to the market from 2005 and
they must be the only form on sale from 2009. Conventional mineral oil base oils
contain sulfur, nitrogen, aromatic compounds, and typically also volatile
compounds. They are less suitable for new engines and thus also environmentally

25  more detrimental than newer sulfur and aromatic free base oils.

Nowadays, the use of recycled oils and renewable raw materials in the production
of lubricants is frequently an object of interest. The use of renewable raw
materials of biological origin instead of non-renewable fossil raw materials to
30 produce hydrocarbon components is desirable, because the fossil raw materials

are exhaustible and their effect on environment is detrimental. Problems
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formed is reduced by one conpared to the sum of
20 car bon

Ketones are commonly used as antifoam agents, mould release agents, and in
mixtures with paraffin as metal coatings, as well as components of printing inks.
Processes for producing ketones are known in the art, where the functional groups
of the feed molecules react with each other forming a ketone. The carbon number
25  of the ketone formed is reduced by one compared to the sum of the carbon
numbers of the reacted feed molecules. Metals or oxides of alkaline earth metals
are used as catalysts. EP 591297 describes a method for producing a ketone from
fatty acids by pyrolysis reaction using a magnesium oxide catalyst. EP 0457665
discloses a method for producing ketones from triglycerides, fatty acids, fatty acid
30 esters, fatty acid salts, and fatty acid anhydrides using a bauxite catalyst

containing iron oxide.
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of said plant oil to yield linear normal paraffins,

f of V&g %Y 1% meri zati on of said nparaffins to give

branched paraffins. The hydrogenati on was performed at

a

FI 100248 presents a process with two steps wherein middle distillate is produced

from plant oil by hydrogenation of the carboxylic acids or triglycerides of said
20 plant oil to yield linear normal paraffins, followed by isomerization of said n-
paraffins to give branched paraffins. The hydrogenation was performed at a
temperature ranging from 330 to 450 °C, under a pressure of higher than 3 MPa
and liquid hourly space velocity (LHSV) being from 0.5 to 5 Vh. The
isomerization step was carried out at 200 to 500 °C temperature, under elevated

25  pressure, and LHSV being from 0.1 to 10 1/h.

EP 774451 discloses a process for isomerization of fatty acids or fatty acid alkyl
esters. The isomerization of unsaturated fatty acids or fatty acid alkyl esters is
performed using clay or another cationic catalyst. In addition to the main product,
30 also feedstock dimers are obtained. After distillation, unsaturated branched fatty

acids or fatty acid alkyl esters are obtained as the product.
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wherein R;, Ry and Rj3 represent C4-C26 hydrocarbon chains. The length of the
hydrocarbon chain is mainly 18 carbons (C18). C18 fatty acids are typically
bonded to the middle hydroxyl group of glycerol. Typical carbon numbers of the
fatty acids linked to the two other hydroxyl groups are even, being generally
between carbon numbers C14 and C22.

Prior to processing, starting materials of biological origin are commonly

pretreated with suitable known methods such as thermally, mechanically for
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ushyfgolysisarand s enzymatied hpdrolysis. t lamke aappe sspbhittinge @toceen the
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MPand 300t -, uBdérdasredslecorzi -NE0 BAPL Brof@iible RoRd ek Hsingd f#6m 250
catal yst to accelerate the reaction. H gh tenperature

antd 200e¥s and froomd to bt MPa.oMetad ontidss bkeizinoroxale thay be added as

wager. Fa acid esters .li riglycerides may be .
tr b el foeBefars e St Jhigh rpelgifts dnduire ontyibute t
al #¢ldi_stuEsS of fails nReatd ansesterification reaction the
triglyceride structure is deconposed, the carboxylic

acid yielding an ester with the al cohol, whereas the

Fatty acid esters like triglycerides may be transesterified with an alcohol to obtain
fatty acid alkyl esters. In the transesterification reaction the triglyceride structure
is decomposed, the carboxylic acid yielding an ester with the alcohol, whereas the
glycerol moiety of the triglyceride is liberated. Typically, methanol is used as the
alcohol, but also other C1-C11 alcohols may be used. Sodium and potassium
hydroxides dissolved in excess in methanol are used as catalysts. Typical
conditions for the transesterification are as follows: Temperature between 60 and
70 °C, pressure between 0.1 and 2 MPa. Esterification of free carboxylic acids
with alcohol requires higher temperature and pressure (e.g. 240 °C and 9 MPa), or
acidic conditions. For this reason, any free fatty acids present in the
transesterification feed should be removed. Alternatively they can be separately
esterified for instance using a sulfuric acid catalyst either before or after

transesterification.



gl ycerol noiety of the triglyceride is |iberated.

Typically, nmethanol is used as the al cohol, but also
w@tdeneszhs Cl | al cohol s may be used. Sodi um andPCT/F12006/050548

pot assi um hydr oxi des di ssolved in excess in nethano

are used as catal ysts. Typicap conditions for the

transesterification are as folfl ows: Tenperature

bet ween 60 and 70 C, pressure between 0.1 and 2 Mra.

Esterification of free carboxylic acids with al coho

requires higher tenperature and pressure (e.g. 240 C
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separate esterified for instance using a sul fu
acPS?dé’at gixinl scplerhat hydeogsnationy ofthe &ty acid alkyl esters produced by

L T
hyﬁhbledy:‘useﬂffer the ttahsestepifid stidris dibersl andrmaay be scpcéd (Faty acid

' I
ny HkegaieaR 18 edseed iy na?tfrﬁfaga@ s a&rﬂ%%?lya@%@ps% Jueridg under
hy drhg@fb%@ﬁtp%%ﬁf CotlvOth b8 anat d a3, Sthe! @}btd;ﬁealcohol

ation reaction, the alco noi ety used
t hhbd:raﬁdusmst}ﬁ:r rdactiod 119 rsepSrateldb&bﬁt ¢kt dreaviemyfatpe alcohol. Also

10 o PP A L %Q?q%%%%%ﬁw&er BB pred at 2
Th%&@g ﬁlfO@ a@ﬁ@ﬁ’@a MP %en %I‘esgti'rg of25 MPa.

erate t e re Ct ron

s eﬁﬁsaﬂiratédfalo@holsfaﬁe digaiviedin daaé 4 yo@emfmlcata]%lssm used.
chromum iron or preferably rhodi um activated ni ckel
catal ysts may be used at a tenperature between 200 and

230y ABchyded 19[{% de HYoUREE OB{ <§)h8fs ‘té@eMg"i’/mg hydrogen in a

Unsat ur at hol’'s are o | n ca
15 ¢ oqkph@'dmgemtlomabadtmt Ths re;nsmm 1qutpoy1tQatod‘éh yydmgesationereaction

0 fro fatt | cah b rmV| hydrogen in a
P e RCAl R a0 Ui EbdpfemRc e denyfes e RatRd Sreihyhding
t hgyd}agb"ngﬁ&n Rhiafidts’ HRCYSLA bR fthélt&hpGhre wﬁlghepsand thus side
otherm c. In'the dehydrogenation reaction

c orepetinng ntiich gasherdeldns nisemerizationa Cydizetien, cands pelymgrizatipa are

t ef;@ssfb?e Yy ppoﬁe({] c r})ee{' chfaorr]r%tet Ql{slygtls da?e typically used for producing
20 aldehydes from alcohols. In gas phase dehydrogenation, typically a temperature
between 250 and 400 °C, and a pressure between 0.1 and 0.5 MPa are used.
Moreover, it is generally known that corresponding aldehydes can be produced
from alcohols using alumina, silica-alumina, hathium oxide and zirconium oxide

as catalyst. The products of the process are controlled by changes in process

25  temperature. At low temperatures ethers are obtained, high temperatures give

aldehydes, whereas olefins are typically obtained at 300 — 350 °C.

Oils, fats and free fatty acids may be saponified in aqueous solutions by reaction
with metal hydroxides such as alkali metal hydroxides yielding metal salts of fatty
30 acids, and glycerol. In addition to sodium hydroxide, also for instance potassium

oxide or zinc oxide may be used. In this case the formed soap has poor solubility



reactions such as cracking, isonerization,
cyclization, and polynerization are possible.
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for producing al dehydes from al cohols. I n gas phase
dehydr ogenation, typically a nper ature between 250
and 400 C, and a pressure between 0.1 and 0.5 MPa are
used. Moreover, it is generally known that

correspondi ng aldehydes can be produced from al cohols
uslnn‘gatat and isreadilyl iselated| fram the glmrm, ml@mscsewmn water. In
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teﬁa}ﬁfrafeaaeaboﬁt 100YC LddBehcHndl Siesstkder s are obt ai ned,
gh tenperatures give al dehydes, whereas olefins are
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sod;aullrhfed‘base/mtser. In a traditional saponification
process, the basic hydrolysis of triglycerides is
performed at about 100 C, under normal pressure.
'\lebhti'ﬁ'é'?ésﬂ‘eoﬁﬁ a‘t?gve hel ﬁ'irng% A5 60 Medi thtBers P4 dt§ous need for
mat er | bi ol ogical Originh in a process for
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begn dIS Iosed,. or there. are.any ort about .t 1
s BOBT SR BAETHIY o P EicRLO R TBRS: FyAlteharieed g7 nonpolar
anghhahted A 68 EOMPIPIAL QitIPIESjuaRly téq@iRdhh&iis for high-quality base

mechanically treated Intermediaté materials of

bi @ﬂls(agﬂa@xhlbam iaglis nbeing grpﬁembbs off blplqgmalj uyigiy and hav1ng more
D LB THRE frkerd Bh th& LBt ARG o For Y udtfs (AR PG lonhl fineral

nepgte oils. an alternat|ve process for producing branched
saturated hydrocarbon conponents from starting
materials of biological origin. There is also a need

" 0HpJRY BPHR invention

An object of the invention is a process for producing a hydrocarbon component.

A further object of the invention is a process for producing a hydrocarbon

component using starting materials of biological origin.

Another object of the invention is a process for producing a new type of base oil.

Still another object of the invention is a process for producing a diesel component.

Further, another object of the invention is a process for producing a gasoline

component.



saturated base oils conplying with the quality

requi renents for high-quality base oils, said base
w@edog/obsgphg preferably of biological origin anBCTERDIGHS0548

nore preferable effects on the environment and for end

users than traditional n1neraf base oils. Object of

the invention An object of the invention is a process

for producing a hydrocarbon conponent. A further

object of the invention is a process for producing a

hydrocarbon conponent using starting materials of

bi Ql 0 |c r ther obj.ect. of the invention is.
. ArSReEBird ordhl el ¢ 8kES ol brokiidul S usp il and
an@fémrcdhlipdﬁéﬁt Gond fsﬁrtﬁﬂ’gv aitdrNs of lﬁo]@gilﬁES)ﬁgﬁQfsald products
producing a diesel component. Further, another object
of Mmaidy nohreptainpg hejergatlomscess f or produ0| ng a gasol i ne
component . Anot her object of the invention is a process
for producing saturated base oil and di esel conponent
f r Amobjeat f the invehten Blnsoredveb a basegoitedmyslyingi with thaireuirements
1? % &I nI not cont ai ni ng heteroatons. An object
of° g AP H‘t‘l? is noreover a base oil conplying with
t he reqU|renents of the APl Goup IIl. The
characteristic features of the process and base oils
of Thérehameteristico ﬂeaana of dbeprexss and tesa pple fethecinaéntion are
Gener al f. the invention The process of
loth@mﬁﬁWgﬂW%% &%h%ﬂﬂﬁlng a hydrocarbon conponent,
and partlcularly a high-quality saturated hydrocarbon
base oil of biological origin, conprises a
k eGenerab dessniption 9l the inyén@eleoxygenat i on step and an
i somerization step. The isonerization step refers here
both to isonerization of unsaturated carboxylic acids
anthélptydeseoifeths @ivertdhb @ty piodudifig s hygkchibon | @rhponent, and

unsaturated fatty ) ) ) .
15  particularly a high-quality saturated hydrocarbon base oil of biological origin,

comprises a ketonisation step, a hydrodeoxygenation step and an isomerization
step. The isomerization step refers here both to isomerization of unsaturated
carboxylic acids and alkyl esters of carboxylic acids, particularly unsaturated fatty
acids and fatty acid alkyl esters, and also isomerization of paraffins. Isomerization
20  of fatty acids and fatty acid alkyl esters is performed prior to the ketonisation step,
whereas the isomerization of paraffins is carried out following the ketonisation

and HDO steps.

Carboxylic acids and their derivatives or combinations thereof, preferably fatty
25  acids, fatty acid esters, fatty alcohols, fatty aldehydes, anhydrides of fatty acids, or
metal salts of fatty acids of biological origin, are used as the feedstock of the
process. Said starting materials of biological origin may be pretreated if

necessary, and/or preprocessed using known methods.

30 Here, saturated base oil comprises saturated hydrocarbons. The term “saturated

hydrocarbons” refers to paraffinic and naphthenic compounds, but not to



acids and fatty acid al kyl esters, and al so
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to the ketonisation step, whereas the isonerization of
paraffins is carried out follow ng the ketonisation

and HDO steps. Carboxylic acids and their derivatives

or conbinations thereof, preferably fatty acids, fatty
acid esters, fatty alcohols fatty al dehydes,

antrpthatige PasiTinigt compesnds | magreither B¢ braniched of lingan Waphthenic
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si ngl @ ring structure (nononaphthene) or two 1sol ated
r i degivativesc ttharest, (pasmldarbd fdtty aghdsh ecreiespandingnveestens; ealcohols,

ri st.ruct ene or three.or nore

A gt et AR e B b e ehe B he EEuigf! ERaubs of he
pofe)é&ﬁ&m REASFIh eddhofher KRIGRE KSloh&N Th@ﬁ(@tbﬁlshﬁbﬂ RBction of two
ket oni sation reacti on of carboxylic acids and the

deearbenylig easidshnoeesds threngh @al aanhwndiamtm@dla@ﬁs to give a ketone,
COLAES BAT by SRS TRAMERLR, fe rAAGRATITRe PRI kSR mtion

Of rebblﬁ)nf efalstydeilies AL netl tshlltseaeﬁbo@tlhﬁﬁdeyis dibdtdaie. For alcohols
ket ones. The_ ketoni sation reaction of two carbhoxylic

acmu%esgﬁr&db@ ketopisatinngisactipnaAcaeds via aldphydertgi givea tlishchenko
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| i berated. For al cohols and esters, the ketonisation
reacti on proceeds via al dehydes to give a Tishchenko

Fatty acids refer here to carboxylic acids of biological origin, having carbon

numbers higher than C1.

Fatty acid esters refer here to triglycerides, fatty acid alkyl esters, esters of fatty

acids with fatty alcohols, and natural waxes, all being of biological origin.

In this context, the term polyol refers to alcohols having two or more hydroxyl

groups.

Here, hydrodeoxygenation (HDO) refers to oxygen removal from a compound by
means of hydrogen. Water is liberated in the reaction, and simultaneously olefinic

double bonds are hydrogenated and any sulfur and nitrogen compounds are



ester and further to ketones, for al dehydes via
Ti shchenko esters to ketones. In these two | ast
WO e@chesons car bon nonoxi de and hydrogen is | i bBCEFRO06/050548
Fatty acids refer here to carboxylic acids of
bi ol ogi cal origin, having carpon nunbers higher than
Cl. Fatty acid esters refer here to triglycerides,
fatty acid al kyl esters, esters of fatty acids with
fatty al cohols, and natural waxes, all being of

bi wmsyedaReastippg af thenHDE) stepoare exothemped. AdenthgoH]§) step, the
refers tosalcohols hawi WO _Or _nogLe. hydr oxyl groups.
ergich B BsSRlnaRiale e iy oxygen

renmoval from a conmpound by neans of hydrogen. Water is
liberated in the reaction, and sinultaneously olefinjc

dolibthis eowiexs isgracrizatipd defemthoth ththe dspmerization ofpagboxylic acids
ni - i ons of the HDO
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of the starting material has beconme paraffinic. In

thjs caontext,_ isonerizatjon refers both to the .

i SERBFTIZAIP S lslﬁate&t%ﬁsaﬁwhaamé 05ﬁ§<Y5|eRt9{s %ﬁa&%‘yhc acids,
t hesra@flary &é&&y&rﬁﬁ? QR N&A ek RF: re é@ﬁ?@ It§ ﬁ%éfiloébn%rsion to

unsat urat'ed carboxylic” acids "or al kyl esters
c abiaochedicompoimtls, wiphzut alteringrtheir aboynarobets or fatty

10 acid al kyl esters refers here to their conversion to
branched conpounds w thout altering their carbon
NUAR@foiso eIz ATCTOFEEr 2Rtd @) tHeCfsBmeriR@iof d01ihdd® paraffins to give
i sonerization of linear paraffins to give branched
pabmnghedparaffing hi s cont ext, carbon number range refers
to the difference of the carbon nunbers of the | argest
and the small est nol ecules, plus one, in the fina

pr Bd g .cohtext, NdaSbaO AliMbér rdnge Sefre 3o ahe diffei@hce of the carbon
pressures relative to normal atnospheric pressure,

15 0 mambers ehithe dareet and thepamaileimolegplasepiug pne i the| finsh Atoguct.
IS Bifis chﬁ’gﬁ, ‘ilr@s%ﬁlleg 'a?@tgaﬁgb pressures relative to normal atmospheric

pressure.

Classification of the Periodic System of the Elements is the [UPAC classification.

20
The invention is now illustrated with the appended figures 1 and 2 without
wishing to limit the scope of the invention to the embodiments of said figures.
Figures

25

Figure 1 shows schematically a preferable embodiment of the invention for a
process wherein the ketonisation is carried out prior to hydrodeoxygenation and

isomerization.



The invention is nowillustrated wth the appended
figures 1 and 2 without wishing to limt the scope of
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Figures Figure 1 shows schematically a preferable
enbodi nent of the invention fgr a process wherein the
ketonisation is carried out prior to
hydr odeoxygenati on and isonerization. Figure 2 shows
schemati cal | y anot her preferabl e enbodi nent of the
i nighite Dphdver schetpaticadly anofher prieferdble mylba@lmst efr the invention for
|somarr|ezed rrI A a1 t(!} Ka?t qglnslar%zlegn r10 o the ketonisation and
hy%lrp 8%3§<y‘6 en‘gtltnl s?egss TG eg R Ieaskt OHEet
t heydroddoaygdn@tion stepd. Nng materials is |ntroduced to the
feed tank 30 either as separate conponents or as
m'xtures fatty acids 4, fatty acid esters 9,
al &@h@d
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202 ¢

rises the recircufated stream1
hytcuadatod prasucefzantia6 (fop instance % 02)rae anh‘éeehasfdrod%ﬂmn stigem 201

10 ¢ FRu e Poomy ified SEHR RS Bk 305 A dilieBh b SEbR heam 202

I egdihstised Phe fRirc@MRd ddamhRI2PSSRYdI6caPbordt ifeam 201 or a mixture

prehydr ogenated stream4 1 to the ketonisation reactor

5othemgf piall thy feeddank 2@ dhe fogdsteciesteriamEhandigairogangitieam 105
an% rp% %H't& ak! ?f%%iﬁ%ﬁ}gﬁmggnatlog %o g’? r40° E(Bfo%ﬁcoty tﬁe %assing of

ydroden s assé

hythe ostelydt ggsnatedodireain gl ao tﬁé) keﬂmﬁsaﬁﬂﬁhbabt@ 50 optlonally also
receiving the diluent 202. The paraffinic product

15  r i9ReiviNg the éﬂ‘éﬁa’é 893 Juami the ketpaization regesor 50, dhesketang HOdUCt 51
Th{éﬂrdg glkfﬁﬂgglp ﬁ[gﬁfleld@?@&ﬁ%eﬂ uﬂlEt ﬁo&%ﬁ%é ?Qg%g q‘eactor 60,

par af pr o uct eam

hyoptagelly sisoereceiliiy teedipesas @02.t Bhd pdrafiisio produatalofrom the
relfil}(':({rodeoxygena 1(t)1|1 Org%l:tl) 6%| ?so pragsce Y n%‘lppmg 70 where unwanted
impurities are removed. Thereafter, the paraffinic product stream 71 and hydrogen

20 stream 105 are passed to hydroisomerization reactor 80, optionally also receiving
additional paraffinic feedstocks such as slack wax and Fisher-Tropsch waxes or
waxes produced by gasification of biomaterial (biomaterial to liquids, BTL) 8,

and the diluent 202. Following hydroisomerization 80, branched paraffins 81 may

be subjected to optional hydrofinishing 90 using a hydrogen stream 105, followed

25 by passing the product as the stream 91 to a distillation and separation unit 100.
Branched paraffins 82 may optionally be passed from the hydroisomerization
reactor 80 to dewaxing 110 wherein linear paraffins are removed either with
solvents or catalytically in a known manner. Separated linear paraffins may be
recirculated as stream 111 to the hydroisomerization reactor 80 for paraffins,

30 while branched paraffins are passed as the stream 112 to the hydrofinishing

reactor 90. In the distillation and/or separation unit 110, product components
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Fi sher-Tropsch waxes or waxes produced by gasification
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the diluent 202. Foll ow ng hydroi sonerization 80,

branched paraffins 8 1 may bgv§ubjected to optiona

hydr of i ni shing 90 usi ng a hydrogen stream 105,

foll owed by passing the product as the stream9 1 to a

distillation and separation unit 100. Branched
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arate GO on r Part of e . ..
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1 ﬂﬁmoabntbwdfpawénym@g@hﬂsonama@f 50 alsb Yecedviflg Meklytdrogen stream
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15 br Gaed Th?goﬁt%a]c@ﬁ‘f?@ﬁ éi-sThersaften ihenfylly sameated; brapehed Tty acid
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5020 FolpBingrielipatn o B Qion® Stoabisht baih by Ghgen steai 6 are
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branched fatty acid
20  202. Following hydrodeoxygenation 70, the branched paraffinic product stream

71 and hydrogen stream 6 may be optionally passed to hydrofinishing 80. From
the hydrofinishing reactor 80, the branched paraffinic product obtained is passed
as the stream 81 to a distillation and separation unit 90 wherein product
components boiling at different temperature ranges and/or for special

25  applications; gas 100, diesel 102, and base oil 103, are separated.
Detailed description of the invention
It was now surprisingly found that branched saturated hydrocarbon components,

30 suitable as high-quality base oils, not containing heteroatoms may be obtained by

the process of the invention. Feed selected from carboxylic acids and/or
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introduced to the ketonization reactor 60 optionally
w@bk®ae/nesgeri vi ng the dicarboxylic acid feed 5, BCTFRE/050548

optional diluent 202. Follow ng ketonization 60, the
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carboxyl1c acids and/orde atives thereof, preferably
f atncseasedl tossucle ghag Dslyocfarb(m -¢aybercbatsls afreatetfymaﬂle bhsit structure of
drldes of fa and net al

10 ¢ e Qe CIE IR o RIRRESE nir BB a8 e AL TR B Béh BNt in the

Orkéibﬁb gfupCRBY Patrébved NAUCHE 16RY tdhperi®d prapbtiSs must be
process. In the process of the invention,

k etrespeest fop instangelby mekingisbert beanchésdo tha melgeulanstructure.
reactions are utilized. Branched saturated hydrocarbon
conponents are obtained as the product. In the

Kk elotihes ?mdess o€ it | i@verition, [the Fedisbk ti8esubysttedC & ketonisation,
chain of the feedstock is increased to such that only
15 ¢ ahyspdeoxyesmationnand dsoangrigption. plng ﬁ@seba%saalrgtﬁqi uerpxyligracids

t h&d?@]hgs‘f’é& of ﬁ%ﬁaﬁd@ﬂﬁﬁh{;} Sctcflii r%fé'ré ?[t}ﬁac,’m@@%t?d/or fatty

e oxygen present Bhe group “nust
r eaad atkyl asterstdre ukaliag thepfeedstacke ther isqraertization must b performed

| nproved for instance by gkl ng, shorlbranches te the
isomerization is carried out after ketonization and hydrodeoxygenation steps.
20
Feed selected from the group consisting of carboxylic acids and derivatives
thereof, preferably fatty acids, esters of fatty acids, fatty alcohols, fatty aldehydes,
anhydrides of fatty acids, or metal salts of fatty acids, of biological origin, or
combinations thereof is ketonised in the process. By this means the hydrocarbon
25  chain length of the feedstock may be increased, and it preferably reaches the
carbon number of the base oil. In the ketonisation step one may also utilize
feedstocks that are different than those based on fatty acids. Such components are
for example dicarboxylic acids or polyols. These feedstocks are ketonised at all
the functional groups, thus increasing the molecular mass of the product compared
30 to ketones formed of only two fatty acids. In this case, a polyketone molecule is

formed, said polyketone being treated in a similar manner as monoketones. If



In the process of the invention, the feedstock is
subj ected to ketonisation, hydrodeoxygenation, and
WO sonmees7gat i on. | n case unsaturated carboxyl i CPEDFII806/050548
and/ or esters of unsaturated carboxylic acids,
preferably fatty acids and/on atty acid al kyl esters
are used as the feedstock, the isonerization may be
performed prior to ketonisation foll owed by
hydr odeoxygenati on, otherw se the isonerization is
c ahgoiessans Uhe dfielegichle stortingamatoniah mapyh el rsyliiseted glonend on more

steps. Feed selected fromithe arou onsi sti.n
P RBRTERt i cafin BBPT VLR 27 HHJPEBRb SR o g edasiock
f abdfyred@tchssation kt&cgof fatty acids, fatty al cohol s,

fatty al dehydes, anhydrides of fatty acids, or netal
salts of fatty acids, of biological origin, or
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t he cargon nunber Qf the base oil. In the k torﬂtusrati on .
st Bberelpd 3payValirs Gt ARy Athet o eEEe e RUTQgesy agﬁe containing
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conmponents are exanpl I car boxylic acids or
pohydrbgenatEde S¥ftdrebytbodevkygeanatiok dighti hyddocatboak | ar¢ heemoved  as
functional groups, thus increasing the nolecul ar nmass

10 51 8%F% product conpared to ketones formed of only two
fatty acids. In this case, a polyketone nolecule is
fornmed, said polyketone being treated in a simlar
mahhehydrecarperbrempensst obthined drosmthg, hydradepxygensfianastep may be

st rbﬁéc? { }%%ﬁém tigg %\Hﬁé gfaglgﬁedt ]?yr?ﬁceaﬂ?orn Minfs, Following

pretreat ment’ or pufificati orf steps o € prior ar

f ohydr6i8pREdLation s@E), tieeoxfig@aibat atilitgadfahe pkaluenima@tbeGmproved
reaction. In the_ hydrodeoxygenation step of the

15 pr uRg an eptipnpd finishang treptmenth n pdditio, gnsontiosak deyvaging,may be
hy gL ag6R Y f.id [s:.,The oxygen present in the
ke gne |g&)ﬁf)€{eor(§tae glseﬂv\lgst?nenlgf and any ot her oxygen,
nitrogen, and sul fur contai ni ng conpounds are

hydr ogenat ed t raffins, too, In addition, olefinic |
boﬂ”d‘éa%%\flgsaﬁifatteg ﬁgﬁ’ﬁf‘@b‘? acidy HrestRrYy ?‘53@6)?9‘@(9?\%@? @H{/ o %HY acid
hy Sk PCAERO B e ab BPIEELtS, the isomerization may be carried out prior

20  to ketonization, followed then by ketonization of the isomerized product, and the

HDO step is performed as the last step of the process. In said isomerization,
branches are formed in the structure of the compound, thus giving a mixture of
isomerized components. Dimers, and to a lesser extent trimers of the feedstock
components are obtained as by-products.

25
The steps of the process of the invention are preferably carried out in the order of

ketonisation, hydrodeoxygenation, and as the last step isomerization.

The process may also be used for processing of mixtures feeds originating from
30 Dbiological starting materials and synthetic feedstocks, in which case additional

synthetic feedstocks, or feedstocks produced with other processes may be used.



gases. The hydrocarbon conponent obtained fromthe
hydr odeoxygenati on step nay be subjected to

whyarosssedreri zati on gi ving branched hydr ocar borCT/RRDIGH50548
Fol | owi ng hydroi soneri zati on step, the oxidation
stability of the product may i nproved using an
optional finishing treatnent. 1n addition, an optiona
dewaxi ng may be performed prior to or after the
finishing. In case unsaturated carboxylic acids or
esAbogpuse synthefict fgedsjocks imhy benuasedr butzthen theqradunts gae not based

estnerrsnear leulsl?ejtg]I Zilsret hec fe ndﬁ{?oclk tlhe iil?% 1“ AL Sataffins of
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I'soneri zed comnponents. mers, and esser
extsedtastadditionsal fekddtbeksfiadgdtgsime atiom edf syntlietic processes, the

obt ai ned as by-produycts. The steps of the process of
¢ REXQ-PIPEFRS: B Egeheﬁ-r PRICATYPthesis rare Flaggt 1P knoW® Biogesses for

of nl6@hARE SRELAN prddvels 04X YISBAL ﬁﬁterlﬁﬁd c@ﬁtafﬂ?ﬁgd | ?a%on and

step 1sonerization. The process may al so be use or
pr hydregsinnspobfas diox coadsr iguwbgas i gi nati ng from
bi ol ogi cal starting naterials and synthetic

10 f eedst ocks, in which case additional synthetic
f epelsdsiseks, or feedstocks produced wth other
processes may be used. Al so pure synthetic feedstocks
may be used, but then the products are not based on

re V\?e%h %91%%%%5%# %eragtso%% rc%ﬁxi)gpénq .SEIQ ed E’r%ﬁleéi%?&gﬂdéasg carboxylic

addition ararftins of ogicar-orirgin

pas@dd havingobtabhetuhbert (e CP 8.0 e8S oOC 1i1038eAHoRNliOAicidEWwith C-
paraf fi ns Eﬁrﬂ duced in processes of biomateria

15 ga&i t i dleatiosn, Chf-d8 #ieahober Cin(o8s alHehisien s Chr{di% carbpaylie acid
\ga?frﬂ@dlg@ésah&f‘g)e{aﬁ Qemsccﬁ*@le-ggk lca{wxflw AL Pg&mﬁl'e NBedifbks are
e use | s 1n

as additional feedStoc
hy@#-&i2dofatty iagids o bioldgicad ynigine thd/optheclesisatsves tiireof, mentioned
iO)r(]a ) pr&ﬁﬁre%fc’rg@ggtgogxlgst %{%fj -IP-{'eofgr%gf; cs(’)%/r?[)toggl?tls %f ?}Eeefezésa‘}gcqcsare C4-
C24 fatty acids, C4-C24 fatty acid alkyl esters such as methyl esters, and esters of
20 fatty acids with C12-C38 alcohols having long chains, natural waxes, C4-C24
fatty alcohols reduced from fatty acids, C4-C24 aldehydes reduced from fatty
acids, C4-C24 fatty acid anhydrides, and metal salts of C4-C24 fatty acids.
Dicarboxylic acids, polyols, triglycerides, and their mixtures with the above
mentioned feedstocks may also be used as feed components.
25
Feed components are produced using any known methods, preferably from
starting materials of biological origin, such as materials derived from plants,
animals and fishes, selected from the group consisting of plant oils, plant waxes,
plant fats, animal oils, animal fats, animal waxes, fish oils, fish fats, fish waxes.
30 Corresponding starting materials derived from algae and insects are also

contemplated as well as starting materials derived from aldehydes and ketones
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component selected fromtriglycerides, carboxylic

aci ds having a carbon nunber 91 C38, esters of Cl1-C38
carboxylic acids with CC ]I cohol s, Cl1-C38 al cohol s,

Cl- C38 al dehydes, Ci1-C38 car boxylic aci d anhydri des,

and netal salts of Cl-C38 carboxylic acids. Preferable

f epr@mrcé Kigomr earlmhydpadesi {3138 cindspisferahlp| G424 fatty acids, or
or | and/ thedrlvtlvsther of
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neggdsgﬁg of-eedstocks may al so be used as feed
conmponents. Feed conponents are produced using any
known net hods, preferably fromstarting materials of

bi ol ogi cal. origin, such as mater e d fro

o O Pt s e ol e s, TRl Blsgamfl S aipid ppees, fish
con3|f§tg|m(ﬁfs fdewixeg) dndl, Pl ant waxes, plant fats,
ani nal 0|Is ani nal fats ani mal waxes, fish oils,

f i B freatfetty agidsondasie gc1dmbtm@gfé> oy dwdr@l)ss‘mamid prgnsesterification or
mat er j . | r e al
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f r omodlk C@ﬁlﬁd&ﬁa@@,&iéﬁ&h@ﬁﬁ@ﬂﬁﬁpﬁﬂﬁﬂaﬁdsodﬁdc ar bohydr at es.
Cl1-C38 and preferably C4-C24 fatty acids, or

cof)k esisBnehtrigethpy rt@ae';ﬁsmﬁe@tm ramee/ae) f1s, plant gils, plant waxes,
St UGHHE A leatd Hnrital &ﬁsainhép&z&eﬁtﬁ{htfa{%gﬁ%ﬂ hgﬂ ?Ja%s and

bi ol ogi cal arigin. nce In the processing o atty
acdyddatthacid etkyl esters iobmiretl Hyhestecdicatiorsdf alsoHolspwith ifdtly acids of

short, esters a | cohol s, may be optional | used as
plant, an?mal angqisﬁ ongﬂl and Y P y

e) fatty acid metal salts obtained by saponification of free fatty acids, plant fats,
plant oils, plant waxes, animal fats, animal oils, animal waxes, fish fats, fish
oils, fish waxes, and

f) alcohols and aldehydes obtained as reduction or hydrogenolysis products of
free fatty acids, or fatty acids from plant fats, plant oils, plant waxes, animal
fats, animal oils, animal waxes, fish fats, fish oils, fish waxes, and

g) fatty alcohols obtained by hydrolysis, transesterification and pyrolysis from
waxes of biological origin, and

h) anhydrides of fatty acids from plant fats, plant oils, plant waxes, animal fats,
animal oils, animal waxes, fish fats, fish oils, fish waxes, and

i) waste and recycled food grade fats and oils, and fats, oils and waxes obtained
by genetic engineering, and

j) mixtures of said starting materials.



f eedst ocks causing | ess coke formation on the

catal yst. The starting materials of biological origin
wae@®78es7dabl y sel ected fromthe group consi stiPgr/BR0068050548

plant fats, plant oils, plant waxes, animal fats,

animal oils, animl waxes, fi fats, fish oils, fish

waxes, and b) free fatty aci or fatty aci ds obtained

by hydrolysis, acid transesterification or pyrolysis

reactions fromplant fats, plant oils, plant waxes,

animal fats, animl oils, aninal waxes, fish fats,

fi |I h waxe s ob ed b

1 b iy oo R 5 GE IR LS. APAARE oo, i 1, o
WaK@ SsaltanNaRiralf ahges adel fmly £Uld1§ estalnﬁétﬁleﬁEESholﬁ ll&hlng long
fats, fish oils, fish waxes, and fatty acid al ky

e shysdracashans ehipns. (e ccarban; W@%ﬁlefnfa aamc@}sioﬁlsomlthydrocarbon
sfa%ﬁ%ﬁ&hgﬁcaﬁ?q%?@ﬁzt&& | and fish origin, and e)

acl salts o alned by saponification of
free fatty aci ds, plant fats, plant oils pl ant waxes,
| oils, anlnal wax ?E fats
T

an fats, anj
i iﬂ?aw@g magq%laﬂgi diologial eryjgin | gy, @ Sg lzﬁqa dhany iglyceride,
Obés‘i‘érnga‘iiteraa%uf aRluRdI &"hl %Iﬁ'é/ Gr QARRAUY DF ﬁleosraﬂijéﬁlttﬁg%aterlals if

free f acids, or acids tfromplant fats,
pl ‘dnnthydrdcal;bopICham lvmtbsf ﬂaarblqhglchhttartmgnnatahalos Blgtable or can
anj mal waxes, fish sh0|Is h. waxe and .
10 ¢ at’ff yrg&e&gﬁo it% b&bﬁlg}aﬁﬁeﬁﬂ t% ﬁy](ﬂ’%ll Sr,éﬂu eé for 1ese1 anl?i bgge oil
tr aipheadichsi fication and pyronS|s from waxes of
bi ol ogi cal origin, and h) anhydrides of fatty acids
fromplant fats, plant oils, pI ant waxes, aninal fats,

anifr@éce%alaﬁ t]ignétﬁfﬂaeg gﬁ%@ al I)f Bi &tf)g%eﬁ o{i}éiﬁ Q' l‘t{e pIe'tr%I:«ﬁ;ed or

waxes recycle ood
oi pigrificdgly bitable hdven aRthodRse Hesupibad raedvetnFog @iiitdrice it may be

engj neering, and
15 istillated to fractions having narrower boiling ranges or carbon number
distributions or ranges. Furthermore the impurities detrimental to the properties of
the feedstock or final product may be removed by filtration through suitable

filtering aids.

20 In addition to compound types described above, also totally or partly synthetic
compounds, as well as mixtures of the compound types described above with

synthetic compounds are also suitable feedstocks.

Examples of suitable biological starting materials include fish oils such as baltic
25  herring oil, salmon oil, herring oil, tuna oil, anchovy oil, sardine oil, and mackerel
oil; plant oils such as rapeseed oil, colza oil, canola oil, tall oil, sunflower seed oil,
soybean oil, corn oil, hemp oil, olive oil, cottonseed oil, mustard oil, palm oil,
peanut oil, castor oil, jatropha seed oil, palm kernel oil, and coconut oil; and
moreover, suitable are also animal fats such as lard, tallow, and also waste and
30 recycled food grade fats and oils, as well as fats, waxes and oils produced by

genetic engineering. In addition to fats and oils, suitable starting materials of



j) mxtures of said starting materials. Metal salts are

al kaline earth or alkali netal salts, preferably Ca,
wa@mo7MER79A , or Na salts. Natural waxes are fapCHFRO6(S0548
esterified with al cohols having | ong hydrocarbon
chai ns. The carbon nunber of fatty acid and al coho
hydr ocar bon chains is typical fromCl2 to C38. The
starting material of biological origin my also be
other than triglyceride, ester, fatty acid, alcohol or
al bielpgiral opiginamejude anémal wakes sighdassbeer wargChinese Wak dinsect
i f_the Hé{lflrocar bon i:arﬁahg l.engt h o)f t he 1E)i ol q%‘j‘tcal such as
st Ptk S°IRS EPatd Engtine JBPE B0k A et 5° RLELRE o
becdibdibalpaiin twnix{ beri¢Riviepalmerian, [6§dbd 86eddoil @hdelilld Wads @sparto
oil applications. If necessary, the starting materi al
of WBK.JpRA} Wa, abd rige Branejl- be pretreated or purified by
sui tabl e known net hods as descri bed above. For
instance it may be distillated to fractions having
nakhr thedetondatiomgtep afi gesprocess af therinventioay alsh fte¢ cdrbdxydiesacids

or ranges. Furthernpre the inpurities detrinmental to
t he D Ehareqlangy optipnatly bguised RS Eredsipeksy [fé?sadw@ar pRapranched

benbRIANUELr B¥afbok}li@hdi@ma) r‘t%“&@dlﬁ:‘éht kﬂe@r_of:lﬁe!nﬁi@%li piécesses or

aids. In addition”to conpolnd ‘types déscri bed above,
al ex» porcasey. Buitgbde moposarhoxpdici acido impdudedfor mstanes! prapgonic,

m xtur.es.of the ¢o u es degcribed above with .
1o BEtHE: isObuE oBeavh batBRS, S EG] PRanode: Bgdl.  Rovaleric,
EX adppdiB S hétarfoid, t aphich b@lbﬁ%hié?!iso%bﬁéﬂo!ié] CcaPBhR ke, myristic,
include fish oils such as baltic herring oil, salnon"
oi myripfeleid, ngalmitic, tnahmiteleic, sieativovpleds, | elaidig,dilineliei |linoleic,
an el .0l . Ol |. S ed Q.
cong GG berthie, afd Hlhin il LR sHBRBRIRE afe iptude for
soyta@dile Oht , following?i dxaliogMalonit, satdivie, @litaris;0hdipies qfifhelic,
oil, nustard oil, palmoil, peanut oil, castor oil,
15 | a8ybsHmpzelaicdand gebagiepgiflscer nel oil, and coconut oil;
and noreover, suitable are also animal fats such as
lard, tallow, and al so waste and
In case where alcohols are ketonised in the process of the invention, also diols

and/or polyols may be used as the feedstock in addition to fatty alcohols. Suitable
diols include for instance diols derived from dicarboxylic acids, dimers of fatty
20  alcohols, and 2,2-dimethyl-1,3-propanediol (NPG). Examples of suitable
polyhydric alcohols include glycerol, 2-ethyl-2-hydroxymethyl-propane-1,3-diol
(TMP), 2-methyl-2-hydroxymethyl-propane-1,3-diol (TME), 2-butyl-2-ethyl-
propanediol (BEPD), and 2,2-bis-(hydroxymethyl)-1,3-propanediol (PET).
Preferably alcohols containing tertiary carbons are not used when the thermal

25  stability of the base oil to be produced has to be good.

Feedstocks used in the isomerization of unsaturated carboxylic acids, or alkyl
esters of unsaturated carboxylic acids; particularly in the isomerization of
unsaturated fatty acids or fatty acid esters, contain at least 20 %, preferably at
30 least 50 %, and particularly preferably at least 80 % by weight of compounds

having double bonds. The feedstock may also be a mixture of unsaturated



recycled food grade fats and oils, as well as fats,

waxes and oils produced by genetic engineering. In
w@dernesoms to iats and oils, suitable starting PeEL/ERD@IS548

of bi ol ogi cal origin include animal waxes such as bee

wax, Chinese wax (insect wax),, shellac wax, and

| anol i ne (wool wax), as well 2&5 pl ant waxes such as

car nauba pal m wax, ouricouri pal mwax, jojoba seed

oil, candelilla wax, esparto wax, Japan wax, and rice

br egsberyilic aqids ped Kesanratesk caboxyliepacifl alkel pstersedypiselly, the

the invention l.so f.ree carboxyl i i r. ter
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l'inoleic, arachidonic, behenic, and lignin acids.
Sui t abl e di barboxylic acids include for exanple the

f oHlydnaicarhon omagt pptionatly dwei added asca wlilogntgioutharfeedstock and/or in
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as the feedstock in addition to iatty al cohols.

Suire dtveced 160 end AG0 YA gypioally brtweenc B80dind| 3604€k i ved from
di carboxylic acids, dinmers of fatty al cohols, and
2, 2-di net hyl -1, 3-propanedi ol (NPG . Exanpl es of
Supfgtieése pol yhydric al cohol s include glycerol,
2- et hyl - 2- hydr oxymnet hyl - propane-1, 3-di ol (TMP),

15 2- met hyl - 2- hydr oxynet hyl - propane- |, 3-di ol (TMg),
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Pr edtesigdton, H}(ﬁ@dwxgt%éiﬁfibrﬂiaﬁﬂ Monicgizhti@dl y carbons are
not used when the thernmal stability of the base oil to

be produced has to be good.
Isomerization step of unsaturated carboxylic acids and/or esters

20 The isomerization may be carried out prior to the ketonisation step in case the
feedstock comprises unsaturated carboxylic acids and/or alkyl esters of
unsaturated carboxylic acids, preferably unsaturated fatty acids and/or unsaturated
fatty acid alkyl esters. Acidic catalyst materials are used as the catalysts.
Preferable the isomerization catalysts are aluminium phosphates, silica aluminium

25  phosphates and zeolites, the catalyst preferably being a zeolite of the pentasil or
mordenite type. The reaction temperature ranges from 150 to 350 °C, preferably
from 200 to 290 °C, the reaction pressure being between 0 and 5 MPa, preferably
between 0.1 and 2 MPa. Pressure is used to prevent lighter components from
evaporating. Water or a lower alcohol may be added to the feedstock to suppress

30 acid anhydride formation due to dehydration or dealcoholation. It is preferable to

add water when the feedstock comprises unsaturated fatty acids and alcohol or
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be“carrie 0 ketonf sation stepin

t hef the éstabtockiseapiiicdan gtunticr hatestr ganioofithe Catalgstds
and/ or al kyl esters of unsaturated carboxylic acids,
preferably unsaturated fatty aci ds and/or unsaturated

| bideyibliipest oo ol catilyet el s are
caThé isstreriasdpmtiuetiobiaineddtasphat the nosidoneaized Gredstbekmmay be
subjected to an optional prehydrogenation prior to the ketonisation step to reduce
side reactions caused by the double bonds. Prehydrogenation is performed as a
separate process under mild conditions. Prehydrogenation is performed in the
presence of a prehydrogenation catalyst, at a temperature between 50 and 400 °C,
under a hydrogen pressure ranging from 0.1 to 20 MPa, the feed flow rate WHSV
being between 0.1 and 10 1/h, the conditions preferably comprising temperatures
between 100 and 300 °C, hydrogen pressures ranging from 1 to 15 MPa, WHSV
being from 0.5 to 5 1/h, particularly preferable conditions comprising temperatures
between 150 and 280 °C, pressures ranging from 2 to 10 MPa, WHSV being from
1 to 3 /h. The prehydrogenation catalyst may contain metals of the Group VIII
and/or VIA of the periodic system of the elements. The prehydrogenation catalyst
is preferably a supported Pd, Pt, Ni, Ru, Rh, NiMo or CoMo catalyst, the support

being activated carbon, alumina and/or silica.



phosphates and zeolites, the catal yst preferably being
a zeolite of the pentasil or nordenite type. The
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preferably from200 to 290 C, the reaction pressure

bei ng between 0 and 5 MPa, prgferably between 0.1 and

2 MPa. Pressure is used to prévent |ighter conponents
from evaporating. Water or a | ower al cohol nay be
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support. No special catalysts are needed for the ketonisation of metal salts of fatty
acids (soaps), since the metal present in the soap promotes the ketonization

reaction.

Hydrodeoxygenation

In the HDO step of the invention, the ketone and hydrogen gas are reacted under a
pressure ranging between 0.1 and 20 MPa, preferably between 1 and 15 MPa,
particularly preferably from 2 to 10 MPa, the temperature being from 100 to 500
°C, preferably from 150 to 400 °C, particularly preferably from 200 to 350 °C, the
flow rate WHSYV varying from 0.1 to 10 1/h, preferably from WHSV 1 to 5 /h,
and particularly preferably from WHSV 1 to 3 1/h. In the HDO step, special
catalysts containing a metal of the Group VIII and/or VIA of the periodic system



separate process under mld conditions.

Prehydrogenation is perfornmed in the presence of a
w@e@hpel7efenat i on catal yst, at a tenperature bECIVERMCHB0548

and 400 C, under a hydrogen pressure ranging fromOo.1

to 20 MPa, the feed flow rate, MHSV bei ng between 0.1

and 10 1/h, the conditions préfer ably conpri si ng

t enperatures between 100 and 300 C, hydrogen pressures

ranging from1l to 15 MPa, WHSV being from0.5 to 5
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pr glopmiaogdrorisilien. cat al yst may contain netals of the
Goup VIII and/or VIA of the periodic systemof the
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product a ketone with an increased ‘hydrocarbdn chain
| estegy and/GinEnigingstapd ket one is hydrogenated in the HDO

10 step to give saturated hydrocarbons. Ketonisation step
In the ketonisation step, the pressure ranges fromO

t OInléasdVRR. fedtlsRIcR iPdlteady E%&e(ﬂtottﬁe BoRAzatRA I f&igy Adidsyand/or

preferably from0.1 to 1 MPa, whereas the tenperature
r afidfer aciskalipdeasterp @nhheptdmel Mnisking fand senayativnt signsrarg performed

an h.cul ar | efer bet ween 300 and 400
& 64t 38 o Bl b B pRi s RSs om 0. 1 to 20 1/ n
preferably fromO0.3 to 5 1/h, particularly preferably
from0.3 to 3 1/h. In the ketonisation step netal

15 oxIsgmerzationysiapaas pygropomesiggfionry pj cal metal s incl ude
e g o0 A ion 41 MR T g Blor, st s iy vtrs
Thesenotehaaicdout,delsydnsiyorherization step [ipcartied dwtpifteathe ketonisation,
Suﬁ%%)r ta%d optional purification steps. In this case the hydrogenated product
obtained from ketonisation followed by hydrodeoxygenation, and optional
20 paraffinic additional feed are passed to the hydroisomerization reactor to react
with hydrogen gas in the presence of a isomerization catalyst. In the
hydroisomerization step, the pressure ranges from 0 to 20 MPa, preferably from 1
to 15 MPa, and particularly preferably from 4 to 10 MPa. The temperature ranges
between 100 and 500 °C, preferably between 200 and 400 °C, and particularly
25  between 250 and 370 °C. The flow rate WHSV in between 0.1 and 10 1/h,
preferably between 1 to 5 1/h, and particularly preferably between 1 and 3 1/h. In
the hydroisomerization step, special isomerization catalysts containing molecular
sieves and metals of the Group VIII of the periodic system of the elements, for
instance Ni, Pt, and Pd, may be used. Alumina and/or silica may be used as

30  supports.
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the support being silica and/or alum na. Particularly
preferably the netal is noly num manganese and/ or
magnesi um as oxide in a catalyst w thout support. No
speci al catal ysts are needed for the ketonisation of

netal salts of fatty acids (soaps), since the netal
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ketone and toluene. In the process, the solvent and the feed are passed in counter

current manner and thus mixed. The mixture of oil and solvent is introduced to a
cooling unit. Cooling results in the crystallization of the linear paraffinic waxes,
whereas branched paraffins remain as oily liquids. The temperature used depends
on the target low temperature properties of the product, the pour point of the final
product decreasing as the temperature in dewaxing is decreased. Wax crystals are
filtered from the mixture, collected for further processing, and the solvent is
separated by evaporation from the base oil. Solvent-based dewaxing is also
suitable for fatty acids and/or fatty acid alkyl esters after isomerization and
prehydrogenation of the double bonds. Linear fatty acids and/or linear fatty acid
alkyl esters are thus separated from the mixture of branched and non-crystallizable
compounds by dissolving the feed for instance in hexane, and cooling as

described above.

Finishing step



after the HDO and the optional purification steps.
| soneri zation step as hydroi soneri zation In case the
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If desired, the hydrocarbon component obtained as the product, or another suitable
hydrocarbon may be used as a diluent in various stages of the process of the
invention, such as in the ketonization, HDO and/or isomerization steps for
20  increasing the conversion and/or selectivity and/or for controlling the exothermal

nature of the reactions.

A fixed bed reactor, for instance the trickle bed reactor of the prior art is
preferably used in prehydrogenation, HDO, hydroisomerization, and
25  hydrofinishing steps.

Product

The process according to the invention yields a high quality branched and

30 paraffinic hydrocarbon component suitable as a base oil or base oil component.

The base oil product has excellent viscosity and low temperature properties. The



catalyst. Zeolite catalysts conprising netals of the

Goup VIIl of the periodic systemof the el enents such
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dewaxi ng step, the pressure varies from0.1 to 20 Mra,
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give narrow fractions to be tailored for various applications. For feedstocks
20  having hydrocarbon chains of C16, C18, C20 and C22, typical carbon numbers of
products are respectively C31, C35, C39, and C43. Narrow product fractions are
obtained since the distillation range of the product mainly depends on the length
of the hydrocarbon chain of the feedstock. Base oils with narrow distillation
ranges obtained according to the invention have extremely low volatilities when

25  compared to corresponding products of the prior art.

Carbon number range of the base oil of the invention is extremely narrow,
typically no more than 5 carbons wide. Most typical structures and carbon number
ranges (C31-C35) of the base oils 1 and 2 produced by the process of the

30 invention (4-6 cSt/100 °C) are presented in Table 2. Carbon number depends on
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Base oils of biological origin shown in Table 2 are produced as follows:

1.

Stearic acid fraction is ketonised, hydrodeoxygenated, and hydroisomerized.

2. Unsaturated fatty acid is isomerized, ketonised, and hydrodeoxygenated.

Using feedstocks with different hydrocarbon chains, the molecular masses of the

products may be increased to reach viscosity ranges required for different

applications by means of the ketonisation reaction. With the process of the

invention, lighter hydrocarbon products such as solvents, gasoline, and diesel

fuels may be produced from feedstocks of shorter hydrocarbon chains.

Saturated hydrocarbons are classified according to the carbon and hydrogen atoms

by field ionization mass spectrometry (FIMS) method as follows:
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20 natural gas
2. Slack Wax is a hydroisomerized Slack Wax fraction derived from crude oil

3. VHVI s a hydrocracked and hydroisomerized base oil derived from crude oil

Table 3
25  Carbon numbers and expected typical structures of synthetic base oils and base

oils derived from crude oil

Base oil | Carbon number Structure
%, by FIMS
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With respect to carbon number and molecular structure, base oils of the invention

differ from products of the prior art, as may be clearly seen from Tables 2 and 3.

In case the isomerization is based on the double bonds of C18 fatty acid skeleton

(structure 2 in Table 1), the structure of the branched, saturated hydrocarbon

product obtained using the process according to the invention is different from the

one obtained for example when hydroisomerizing C25-C35 paraffins in Slack and

GTL waxes. In the present case the branches are mainly in the middle of the long

hydrocarbon chain, due to the common @9 olefinic unsaturation positions

responsible of branching. In Slack and GTL waxes (structures 1 and 2 in Table 3),




Products shown in Table 3 are produced as follows: 1.
GIL is a hydroisonerized Fischer-Tropsch waxy fraction

wa@leoorwesdof rom natural gas 2. Slack WAX is a  PCT/FI2006/050548
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hydr oi sonmeri zed Sl ack Wax fraction derived from crude

oil 3. VHVI is a hydrocrackeq%fnd hydr oi soneri zed base
oil derived fromcrude oil TaBl e 3 Carbon nunbers and
expected typical structures of synthetic base oils and
base oils derived fromcrude oil Wth respect to carbon
nuthgdwanghes Al re@mlyameas theyenda rof the hydroesirben arain h@m There are
|nvent on.di,f.fer fr rod cts_ of th prlor

M A 0 R Y 54 Pl Pgocarbon
| Seha b2k ipestiuct Wil esdpeot té tR ‘tﬁ‘ﬁh&hirfg diendhe b@zﬁncﬁéd 80mponents
fatty acid skeleton (structure 2 in Tabl e 1,

st fganigiugesyrl differenfrisginers JBranches moare in the middly .068}? hydrocarbon
P 8 oy 57 p5L U050 ASRARPARL R0 o chan
exarrpl e when hydroi soneri zi ng C25-C35 paraffi ns in

o B e e e bl s e e o AfSets the
Chﬁéd% oSHeThOpbikiey BB w%eﬁl,desy Hicfea%'iﬂ%%ﬁfb@f bPBraml:_hes but

p03|t|ons resp onS|bI branchi’n  ack and
waatethe sam umeml@sthe vEnasity mdemekrbélcsgi It heekrmvemthhean aptenum

I th ds of. th b ai.n.
e G T PR PEPA R BOTHRONG ARG itk only fow
nuﬂﬂéﬁé}ﬁs breseft M thd infhih ROdBLAHEE BhARNICIARIiplodks b the invention
product. Wth respect to the branching site, the

br whetedbe tsomsurationss Hegedrancthg deyblgfbonds O%Cé&fattySm gkeleton,
Br {%n %uﬁﬁ)epgfr l%aﬁ&eg %flmg%%ésjtlk}gte 12t ng]\tn%gr I&P’ (ijoru?ﬁ Q}?E %)nstgg ggedstock,

t hﬁlcﬂiﬁd§ﬂﬁfba§d'16ﬂ ﬁﬁgln@t bé Braﬁdlﬁbdttb@ fuch t6 Bgusk AgaVI beddeduced
t he branches, al so the nunmber of branches affects the

pobfar g lewer Jmat. e similsr sanpes, igyaringeafdhe pgur peintds dimiigd by
UG ufbbr OF @RBRARmaO 8 reddiBopane tine al so the
VISCOSItyIn ex 1s reduce I's known that an

opti rrum correl ation betvveen the viscosity index and

our i,s attai.ned wth_ onl ew .
P ﬁl c se rghe isomerization is based on Bilydrmsomerlzatlon, such as of the

C31/C33/C35 wax of hydrodeoxygenated ketone (structure 1 in Table 1), the
structure of the branched, saturated hydrocarbon product obtained using the
process according to the invention resembles to the one obtained
hydroisomerizing C25-C35 paraffins in SW and GTL wax. In both present cases
of the invention, the length of the hydrocarbon chain is though higher, typically
from C31 to C35 and narrower than those of technically known base oils. Due to
relatively long hydrocarbon main chain and controlled level of branching, the
viscosity and cold properties of the product of invention are very good: the
kinematic viscosity (KV100) is about 5 ¢St and VI above 150 even though pour

point is decreased to near -20 °C.

Naphthenes of the final product of the invention are mononaphthenes and non-

fused dinaphthenes. In the Slack wax and VHVI products of the prior art, the



branches present in the main hydrocarbon chain. In the
process of the invention where the isonerization is
whamedesons t he doubl e bonds of C 8 fatty aci d BREFRO@INS50548

t he nunber of branches is limted by the nunber of

doubl e bonds in the feedst ock%3 and thus the base oil

may not be branched too nuch To cause the VI to be
reduced near the lower limt. In a simlar manner,

| owering of the pour point is |limted by the nunber of

dodibarhthengs ere mainhefused dde oo fupedcrapbthenes is poorer than that of

i someri zat i IS has on . roisomerizatiqQn, ,sSu as .
of R IsEE harihengs, AR 38080, LM FRAEOTE A Bbh Hhed FRANER rings
( shre@ekitdbie ds ¢dinpclehts of basd bils sihdeUbbid VA i keabiibly high but the
branched, saturated h}/drocar bon product obtai nec?’
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| evel of branching, the viscosity and cold properties

of the product of invention are very good: the
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15 covgluesdt dysialligation a§r1|ﬂ§,uS§plﬁglélngH1é¢ liquil t BoWeasonabl y
hi gh but the pour point low In the VHVI products of
the prior art (structure 3 in Table 3), in addition to
noTha bgsetdibofbioldpdrat osigim gwobrdingctoi the nayentibee wemprisdsha groduct

e B BBl L B e
branched hydrocarbons having carbon number at least C18. Said product contains
20  not more than 20 %, preferably not more than 10 %, and particularly preferably
not more than 5 %, by weight, and at best not more than 1 % by weight of linear
paraffins, and at least 90 %, preferably at least 95 %, and particularly preferably at

least 97 %, by weight, and at best 99 % by weight of saturated hydrocarbons.

25 Base oils of the invention comprise mono and dinaphthenes, but no polycyclic
naphthenes, the dinaphthenes thereof being non-fused. Based on the FIMS
analysis, the product of the invention contains mononaphthenes more than 5 %,
preferably 5-20 %, particularly preferably 5- 15 %, and at best 5- 10 %; and less
than 1.0 %, preferably less than 0.5 %, and particularly preferably less than 0.1 %

30 of polycyclic naphthenes measured by FIMS.



of cracking and hydrogenati on of napht henes and
aromati ¢ conpounds of the mneral crude oil based
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particularly preferably 5- 15 % and at best 5- 10 %
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pa r‘. . .

P e A o R ABRe y A BPBroluce e RGN Scst o
15 i n§ @Bt iipno thareithap R HSHEKVA 00)°SE0 % tby weiki@isadetetmined by the
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pour point lower than -9 C preferably |lower than -12
C and particularly preferably | ower

Width of the carbon number range of base oils of the invention is no more than 9
20  carbons, preferably no more than 7 carbons, particularly preferably no more than
5 carbons, and at best 3 carbons (FIMS). More than about 50 %, preferably more
than 75 % and particularly preferably more than 90 % by weight of the base oil

contain hydrocarbons belonging to this narrow carbon number range.

25  Distillation range of base oils of the invention is no more than 155 °C, preferably
no more than 100 °C, particularly preferably no more than 70 °C, and at best no
more than 50 °C (determined by the method of ASTM D 2887, distillation points
D10 and D90).

30  Sulfur content of said base oil of the invention is less than 300 ppm, preferably
less than 50 ppm, and particularly preferably less than 1 ppm, (ASTM D 3120).



than -15 0C (ASTM D 97 / 5950). Low tenperature
dynam c viscosity, CCS-30, for base oil is no nore
WO ban/o@g9¥97* (KV100) 2-7848 cP, preferably no poOr/ERLGF0548
34. 066* ( KV100) 23967 cP; CCS- 35 is no nore than
36. 108*(KV100) 3 069 cP, prefgrably no nore than
50. 501 *(KV100) 24918 cP neasured by nmethod ASTM D
5293; pour point being not over -9 C, preferably not
over -12 C and particularly preferably not over -15 C
(ASTM D 97 / 5950) For base oil of the invention the
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2887, distillation points D10 and D90). Sul fur content

of caympanentsskesisies hiologieal cempenentsnatesusedsia thazprogesing of the

t h
D PpaPL 1 PRt o i Al IR AR, b o hano0
C om, pﬁhttlcﬂlﬁaﬂ? ?l‘éfetﬁﬁl?&n@ﬂehhﬁf 99 ¥e In thi€Wwhy,Bveh fow emduiitt 3 base
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of T %etaﬁé’ SRIHRP oibf’h%eglegéi ﬂoﬁh&gbﬁtﬂneét@ftﬂ 'tH9 process of the

materi al's, contain car
invention, is more than 40, preferably more than 55, and particularly preferably

more than 70. It contains more than 60 %, preferably more than 99 % by volume,
of paraffins, and less than 30 %, preferably less than 1 % by volume, of aromatics,
20 based on the IP-391 method. The product comprises less than 40 %, preferably
less than 10 %, by weight, of linear n-paraffins. The cloud point of the diesel
component is less than 0 °C, preferably less than —15 °C, and particularly less than
—30 °C. Typically, the diesel product obtained is totally of biological origin. In the
product of the invention, there are branches formed by carbon-carbon bonds, this

25  structure resulting in a very low cloud point.
Advantages of the invention
The process of the invention allows particularly for the use of renewable starting

30 materials of biological origin, containing heteroatoms, for producing base oils, but

also diesel and gasoline components. In addition to traditional crude oil, a



14C i sot ope, which may be consi dered as an indication
of the use of renewable raw materials. Typical 14C

WO sovoasgITont ent (proportion) of the total carBPONFI2006/050548
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content in the product, which is conpletely of
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With the process of the invention, high-quality saturated base oil having a low
pour point may be produced, said base oil being also very useful at low
temperature conditions. The product is typically free of sulfur, the viscosity index
thereof being preferably at least 120, and thus it may also be suitably used in
applications of Group III base oils.

Composition, properties and boiling range of the product are also strongly
influenced by the starting material of biological origin. The starting material may
be distilled to fractions according to carbon numbers. According to the invention,
branched paraffinic base oil having narrow boiling ranges and different physical
properties may be processed from these fractions. Typical carbon number ranges

of the product components are as follows: gas C1-C4, gasoline C5-C10, diesel



I's provided according to the invention. Al so carbon
di oxi de em ssions contributing to the greenhouse
webdogots7amy be reduced by using renewabl e raw PEL/ERD@I050548
sources instead of non-renewabl e ones. According to
t he process of the invention, ,pase oi I containing only
carbon and hydrogen is obtai n3 the stability of said
base oil in hunid conditions bei ng hi gher than that of
esters or other base oils containing heteroatons. A
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sapfrhabfsiiub@se oil having a | ow pour point may be
produced, said base oil being also very useful at |ow
t enper at ure condi tions. The product is typically free
of f [ bei.n
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Conposition, properties and _boiling range of the
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e ROl e Bl O e 3 AR, TSR0 wi
nundreove .carsoo omonbey distribigon an tiusomgrrow distillation range, so that

lubricating oils contain molecules of similar sizes behaving in a similar way under
different conditions.

20

The base oil according to the invention has high viscosity index, which leads to a
significantly decreased need of high price Viscosity Index Improver (VII) or in
other terms Viscosity Modifier (VM). It is commonly known, that the VII is an
additive, which causes highest amount of deposits in vehicle engines. In addition,

25  reduction of the amounts of VII results in significant savings in costs.

Also, because the base oil is non-toxic, contains no sulfur, nitrogen or aromatic
compounds typically present in the conventional mineral oil based products, it
may more safely be used in applications where the end user is exposed to oil or oil
spray.

30



branched paraffinic base oil having narrow boiling

ranges and different physical properties may be
w@emeoessexl from these fractions. Typical carbopCTEIZDEGI050548

ranges of the product conponents are as follows: gas

Cl-C4, gasoline C5-C10, dlesgiC11 C26, and base oi

havi ng carbon nunber of at Ieast c 8. Distillation

range of base oil produced froma feedstock having a

siga#e carbon nunber is the narrowest. Narrow .
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distillation range, so that lubricating oils contain
nol ecul es of simlar sizes behaving in a simlar way
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An additional advantage of the base oil according to this invention is that it fulfils
20 the API group III base oil specifications. Therefore it can be used in engine oil

formulations like other group III base oils according the same interchanging rules

without need to perform new engine tests.

The base oil of the invention is preferably based on renewable natural resources.
25  Starting materials of the process of the invention are available all over the world,
and moreover, the utilization of the process is not limited by significant initial

investments in contrast for instance to the GTL technology.

The products of the inventive process are carbon dioxide neutral with respect to
30 the use and disposal thereof, that is, they will not increase the carbon dioxide load

of the atmosphere in contrast to products derived from fossil starting materials.



Al so, because the base oil is non-toxic, contains no

sul fur, nitrogen or aronmatic conpounds typically
w@e@3mees793 n t he conventional mineral oil basedPCT/FI2006/050548

products, it may nore safely be used in applications

where the end user is expose o oil or oi

spray. Moreover, response of tTe base oil according to

the invention is extrenely high for antioxidants and

pour point depressants, and thus the life tinme of the

| ubricating oils are |longer and they can be used in
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5 ]ﬂ’lg fs a{rQ Qe(f Iﬁ%bl%%ng%g&gﬁh'aﬁ }ﬁﬁ)twefe Pturd 'p(lg(?pertles

ack ester e forrmation
achaiaecbeee awaidad |b§ms¢memlzmg svaikg nAparafifing eldrivéd fraddfattiycaeids to
the oxidation stability of the saturated base oil is

hi §NEISOPREGHShat of ester base oil containing

unsaturated fatty acid structural units. Conpared to

esters, the base oil of the invention is nore

coﬁbatnﬁmﬂemﬁﬁﬁﬂﬂondkmﬂidhﬂlcbmwemuﬂlgbwhndvéd érm@hqwﬂﬂy
base o0i] s..abt ai ned.f.rom Fi ersz .Iro

|
0 or Biifadrbon SHiRnRnt G SloRi b frigh SBinoRE Syt oF Aygpmponent

| Uy idecR et fueld 84 kb}?ﬁ&fﬁnm&@ﬁ@ randiak 1dnSp 619 rtH@EétQﬁeemﬂhEéi‘ thereof
el astoners, and thus it can be used in ‘modern vehicl e

engem@svam abhoei70,rtheielbid poinbbring Anlonthsibelawna30 HovEouling of the

t he bas cor.di n this invention is .that it .
£ upAetea, e RispecHEcR el iucsd 4 Copariiid Fiktapf biplbRcal brigin
TherQHPT Bhdwn GRNhECartiS&Ad | fleBNEd AN |11fc Elé'telyilﬂﬁ*ﬁing ester
li ke other group Il base oils accor same

15 | nc@nmmgt k@rmteeghe/\ﬂtm@mpf ﬂ@e@mmsmenflehwm@h@@mmﬂwn

te The e 0| \% refera
bali Hirgany &f ggv%eﬁl %‘gtaﬂl‘& Ottdés%ur okey & o g5 Pligher enrgy
magctiténd lo$ tHef biblagical esBschenf pdrhmiti vohené témip@ed to products based

avai |l abl e all aqver the world,
on esters may also be mentioned as an advantage.

20 With the optional prehydrogenation step side reactions of double bonds of
hydrocarbon chains may be reduced. Side reactions, such as polymerization, ring
formation and aromatization cause coke formation on the catalyst, thus reducing
its service life. Ring formation and polymerization change also viscosity
properties of the hydrocarbon components. Moreover, said prehydrogenation

25  results in improved yields of the final base oil product.

In addition to hydrocarbon chain lengthening also oxygen may be removed from
the feedstock as carbon dioxide with the ketonization reaction, which is favorable
for the process to minimize hydrogen consumption. With the isomerization, low
30 temperature properties of the product may be improved without interfering with

viscosity properties.
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the inventive process are carbon dioxide neutral with
respect to the use and dispoggj thereof, that is, they
wi Il not increase the carbon dioxide |oad of the

at nosphere in contrast to products derived from fossi
starting material s. Further advantages of the invention
relate to diesel fuel conmponent of biological origin,

colifh. W5 sEASR fpthec AP U bR Brefile may ve

prin@intdhdd thibeHduE G WMeRY Broease dnd kebptievelf ol dmpatitivd low.
esters are used. Problens associated wth | ow
t ehpibpRmMAnexjdeosrsben dioxids\aad yrader eopisnisemappe lowered to such an

i's 7l Ny - nar, i Lved [ .

t Qe kb o e, WP f4BE b iy LBl Bl ffration
f uedssel dsdfieinht to bérmoveedsidsaldmputtiesqriir itd isomgrraioar bon
conponent of biological origin particularly suitable

as a conponent for diesel fuel, as isoparaffinic

SO @4HiageR B t1RSink &N ildo inthi8e PRItEHI®N WHTREsoBAs A1k catalyst,
bei ng even above 70, the cloud point being as | ow as
bethus\pre3entidg the dedctigaticin théreofngi ne may be expected to

be reduced in conparison to fuels of biological origin

al ready known in the art, said fuels containing

| NEROYrEhRtids YT 1At NBy RSB LORPOREILS ;Iper[c%@Vﬁ[th thdeprocess
den3|;% of the conposition is |ower. The conposition

r edpgording e th dnvgationfare gacallgnto randi mereowerh ddstidlgliomranges of
| ogi st1.¢s.. . Hi gher e nt ent..of the.bjo |.C
cofsBhe proBhed iRl O S0k SR, SR e Hgpor are
ONc@siderablyBytr@vé ahdrehdse uif VITETb&R cdls. Bkl giotaets areWrélhsuited
the optional prehydrogenation step side reactions of

do#b basebeﬂmmgmh beytatiens, randnfiythee theeredects are also

Si gﬁnaéa‘?i%fet\kﬁﬂﬁlbﬁ%hiﬁt&dﬁﬁiv@@l ynerization, ring formation
an

omat | zat1 on cause coke formation on the
catal yst, thus reducing its service life. Ring

formati on and pol yneri zati on change al so vi scosit
Examples oty J y

The invention is now illustrated by means of the following examples without
wishing to limit the scope of the invention thereby. Properties of the hydrocarbon
components prepared in the examples are presented in Table 4. Similarly,
properties of some of the base oils of the prior art are shown in Table 5. It is
however clear that the invention is not limited to embodiments described in the

examples.

Example 1
Preparation of a hydrocarbon component from stearic acid fraction
(C17H35COOH)
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chai n | engthening al so oxygen may be renoved fromthe
feedstock as carbon di oxi de w,th the ketonization
reaction, which is favorable Tor the process to

m ni m ze hydrogen consunption. Wth the isonerization,

| ow tenperature properties of the product nmay be

i roizdereviitMenttoilsndiasdedr soypeni,tand\iapeseed pils) was pretreated by

properti.es. Wth .the solutjon the knvention, high

P BRSO Sand! fulitdifon £, Sblafl by B, AR ARprdiido garbon
t humb@as.eTHY OC®a8id fedtiok €I dbiaistdwad usddpasr the ifesl, Wraction
Car bon nonoxi de, carbon di oxi de and water contents ma

bebeingdileted witha pasafiinicadiesshiue] phbiologinal oxgin; (8 Agjd chntent of
! N X RR s dordiflod naCBE LAy HER %%‘&bf& B b te¥Redstock

r
vessel I's sufficien r enov Inpurities

pr were selectiselyprdhy dtoigemtedieud thieastrasic atidiwes dontisundusyrketonised
al so include protection of the isonperization catalyst,
t htfPPsRASHE iPFFgTS‘Fﬁ’emc?e’é‘:‘j’P{a%} 5qaCton UpReg 0, ?ﬁ@fyﬁ- alLeml’efa'““e
Pr GAGE 1 BhE 0y Yo¥ g 3PU/R. bdiBnt of
D b o Y 8 e Ny T TR Being /B it o
anti-poedtatdideontandingt orl dtedrome) i antilsntofapoliained as [hicokktosishtion
fromfatty acids with a specific carbon nunber are
coP@Ber abl y narrower that those of VHVI base oils.

The products are well suited as base oils w thout

blending imtations, and further, the products are
al bo tenpaixit bistepwi the | stbaropediuentidimixtoes . obtainedl eaboVhie was

PSRRI DR EEOR PHTURIE Gubpe Gk HE netated
| NNEVIbIASOS BREIGRY to BivePEidat Paralinst Mhe EHRCREP B drogenated at

conmponents prepared in the exanples are presented I'n
Tabi®k°@, ur€erna Ipeasbyre of So@aL nsgngat Impnofintilne kedere peak was

o (llestec%d tnll1 %hé) iR &)regul?r{l.e 7'? h’gm@y Iv&‘eig}%b(l)fe lige'arl(tlﬁ %arafﬁn was

obtained from stearic acid.

The paraffin wax obtained above was isomerized in a Parr reactor to give a
branched paraffin of the base oil class using a reduced Pt molecular sieve/ALO3
catalyst. Preheated mixture of the paraffin/diluent was isomerized under a
hydrogen pressure of 3 MPa and at 340 °C until a pour point of -6 °C was
obtained. Finally, light fractions were distilled from the product at reduced
pressure, followed by finishing of the paraffinic product by filtering through
kieselguhr. Hydrocarbon components may be produced in a similar way from

other fatty acids and dicarboxylic acids.

Example 2

Preparation of a hydrocarbon component from fatty acids derived from palm oil



however clear that the inventionis not limted to

enbodi nents described in the exanples. Exanple 1
woe@paesabi on of a hydrocarbon conponent from SPEEFI2006/050548

acid fraction (CL7H35CO0OH) A m xture of plant oils

(l'inseed, soybean, and rapese oils) was pretreated

by hydrolysis and distillatiofto obtain fatty acid

fractions according to carbon nunbers. The C 8 acid

fraction thus obtai ned was used as the feed, the

f r Bem oil wasi higlrolyred. dinttyi acidsadgsived firaminalmi cdk sieref usad as the

of hi.olegical .origin. ¢ .8 acid content ,of .1he .

7 oSt olRy L ket ing s diogetatiph §f it dbuple Bongs of spid fatty

bosigs. Hftelr h§diogesttions thevatty asid @ipoyicibll was as follows: C14 1 %,

prehydr ogenat ed, he stearic acid was continuous|y

dt
RcEonAd I8 At vbeBHer?0 | Yooald ppisentpgesbeing, by afeight. The fatty
: i . 4. t
5 1 CRAO etk AMBARC RGNS . FRERETHER-Rlont B sofyent was

22distilhad wéfl glidldiap d Predect atith deo fidllowing , coatpositiear AMECOC15

| i, 1t ves E33CBH2 eans: Vs el Gt ikeone, 458 %, by
ob{gj.ped above was hydrodeoxygenated in a high

pressure Parr reactor using a dried and activated
Ni MoZAl O3 catalyst, to give linear paraffins. The

ket.one was hydr ogenat at . 330 under a pressure of
10 & TRERetRS iRt bR R Bt RRomse ik Shes R GdsorTgenated
defnes PRf reattdh@sing! b Ariv aal adivatdd NiMfolW,@L t&thlystOlo give linear

l'inear C35 paraffin was obtained fromstearic acid.
Thearpiingf Hydrodeoxygpnation etasagranied apisundso aamessure ¢i13.3 MPa, at

o350 16350 11008 B Futh BRAITE L ol A Sfain 415
cab@alosatchafty £heal ot CBXcHAR B8 Y0By RAigH: fWad/ dbiditeNrom palm

was i sonerized under a hydrogen pressure of 3 MPa and
15 at0iB40 C until a pour point of - 6 C was

The linear paraffin wax obtained in the HDO step was isomerized in a Parr reactor
to give branched paraffins of the base oil class using a reduced Pt molecular
sieve/ALOs catalyst. Isomerization was performed at 340 °C, under a hydrogen
pressure of 3 MPa until the pour point of the product was below —15 °C. Finally,

20  light fractions were distilled off under reduced pressure.

Palm oil also contains C16 and C18 fatty acids, the hydrocarbon component thus
having a wider distillation range and a lower kinematic viscosity compared to the
product of Example 1. Hydrocarbon components may also be produced in a

25  similar way from other plant and fish oils, and animal fats.

Example 3
Preparation of a hydrocarbon component from methyl esters of fatty acids derived
from animal fats

30
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ki esel guhr. Hydrocarbon conponents nmay be produced in

a simlar way from ot her fatg%%acids and di carboxylic
acids. Exanple 2 Preparation a hydrocarbon

conmponent fromiatty acids derived from pal m oil Pal m

oil was hydrolyzed. Fatty acids derived from pal m oi
weP@fe@e@nagl fahwas traupestotified @mde@ \RRgig C@éhfe@m with methanol at 70

d bond i d
AEHdaPE BEsnifh o8 Qe Pacit B Raipiie siedfidsidq g,zﬁalyst
Waﬁl t%\z% shes! tﬁ%pro@&&né mé%hyq:bst@rs‘lﬁ fa*(@y ﬁdssTﬁélrex{%tl(ﬁPﬁu@%Q wa

1 % all percentages being 3 . The fatty acids
wepurifiest by washing gvithn a@dmﬁl \@atqr apd|the wikigre of fatty acid methyl

ket nlzatl t ven vvasdstlll dof y

PO e, T Pl Rl clBosiah cif 8 Riyre MECOP estrs
keaem@d ﬂ&néhn%lal(}h’é%hz fERAWNEC 14€ 21%%C16F01 2€P4CO08:1 3 %,
ket one, )é ht. The ketone m xture obtai ned

f r6h$:0H8 %e@b&aiéﬁt/ﬁ&ﬂ&% Ao, fd$: ) tr xiwsiehbenated in a
Parr reactor using a dried and activated N MbZAlI O3

catal yst to give linear paraffins. Hydrodeoxygenation
waThe arixtiecofdftty ueid anethylpssressobtained abovd wisaysed s Br0fe€dstock

coﬂ}p@% Fipsshe, ERLHHD ParpITBCAeekar Pkticed otieiy, Thedatty acid
%@eﬁ??b&eﬂ@o&enﬁﬁﬁhmeﬂ%cms 35}9 W%e{%o P%e@sﬁbf( being

near paraffin wax obtaine step wa
i somginbgwslly ketoaisBéhrin a thotao rreaoanog| asedetscalmdmxj Example 1. Both

ST Ml o, S8 oI LR e ca
Pehlrabere therd as%ﬁo@s Wgedt @ 1628 R&aBhesPB 85 99029 Rbtode MTEY% of

until the pour point of the product was bel ow -15 C.
Fi 63l ketong, 331 of £33 ketone, and 28 % ibs welighi #f 686 keteder
reduced pressure.

The ketone mixture was first hydrodeoxygenated a Parr reactor as described in
Example 2, followed by isomerization according to Example 2. Hydrocarbon
components may also be produced in a similar manner from methyl esters derived
from plant and fish oils. Service life of the ketonization catalyst may be extended

by using less corrosive methyl esters instead of fatty acids.

Example 4

Preparation of a hydrocarbon component from metal stearates

A metal stearate (CH3(CH,);6COO),Mg was ketonised under atmospheric
pressure in a Parr reactor at 340 °C and with mixing rate of 300 rpm. Stearone, or
C35 ketone, obtained as the product was hydrodeoxygenated and isomerized as
described in Example 1. The product thus obtained correspond the product of
Example 1. Hydrocarbon components may also be produced in a similar manner

from other metal salts of fatty acids derived from plant oils, animal fats and fish



Pal moil also contains O 6 and O 8 fatty acids, the
hydr ocar bon conponent thus having a wider distillation
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product of Exanple 1. Hydrocarbon conponents may al so
be produced in a simlar way 14rom ot her plant and fish
oils, and aninmal fats. Exanple 3 Preparation of a
hydr ocar bon conponent from nethyl esters of fatty

acids derived fromani mal fatsPurified animl fat was
t r eilts @8 teHi aifeum aetad saliaef fatty anids wbtainediyt saparifination of plant

at _7 nder. .a ssure of 0.1 MPa, im the prgsence. .
or i TS iniRal P N el Pk G pes 87 off 365 ion i
pr &t eicf] samei dry bsedst ers of fatty acids. The reaction

m xture was purified by washing with acid and water,
and the mxture of fatty acid nethyl esters was dri ed.

Thgx&ﬁb%ys acid conposition of the m xture of methyl

esters derived fromaniml fat was as follows: Cl4:0 2

% Pfepératio? 3f ¥hydcdéarborBcdthpdabentSrdin tarb¥xylid acBdslof44ll 84 Cl

8:2 11 % d 8.3 1%by weight. The m xture of fatty

acid nethyl esters obtained above was used as the

f epEsiieg kalPhil ThE, RERACRER isCthbriZe@dnY Pir B?g’h?rgésﬁi'ecreactor with
di esel of biolodical origin. The fatty acid nethyl
esmerdepie typetzeolitet Wall bddaty acilds, fawt-30ofthe\catedysyhnd 3 twie’o of

eSSBS AR R PO B i v
UNSMove@iReh HRt AR Taveskith plliatgﬁifgnfi&og&l. tihe Ak REY Glas stirred with
0

Their carbon nunbers were as lows: 10 % of C21-C28

ked3@hepm. Theggastoraws heated 280, UC 9ndkertyndiratigogen aggosphere of

Ef %%Pg Y Fouré n&iﬂc%.%og%ﬁ)% t%?fegasonorilix%? og?a‘iI?eg%asTtahﬁen from
et’'one mxture Was Tirst fiydr odeoxygenated a Parr

r et Mitockéved add thd eeblitd) wax Ailpred 3. k| filnee Wys distilled under
i soneri zation according tQ Exanple 2. Hydrocarbon

c ofedBersrresspigyio Yiedd meBOWEBGIAEY i n a sinilar manner
fromnethyl esters derived fromplant and fish oils.
Service life of the ketonization catalyst may be
exThandechomeric acids thus obtained were placed in an autoclave, and double

bonds were hydrogenated at 150 °C with a catalyst containing 5 wt-% Pd on
carbon under hydrogen atmosphere of 2 MPa until the reaction was complete.
Catalyst amount was 2 wt-% of monomeric acid. Then, the reaction mixture was

cooled, and the catalyst was filtered off.

The obtained crude branched chain fatty acids were subjected to a conventional
solvent fractionation procedure to yield isomerized fatty acids. To the crude
branched chain fatty acids, about 2-fold amount by weight of hexane was added.
After this mixture was cooled to -15 °C, the resulting crystals of non-isomerized
fatty acids were filtered off. Then, the hexane was distilled off from the filtrate to
yield purified isomerized fatty acids.

The isostearic acid was diluted with a paraffinic diesel of biological origin in a

ratio of 30/70 %, by weight. The mixture thus obtained was continuously



by using | ess corrosive nethyl esters instead of fatty
acids. Exanple 4 Preparation of a hydrocarbon

wae@eopoessm from netal stearates A netal stear aP@T/FI12006/050548
(CH3(CH ) 16C0OO M was ketoni sed under atnospheric
pressure in a Parr reactor at45340 C and with m xing
rate of 300 rpm Stearone, or "C35 ketone, obtained as
the product was hydrodeoxygenated and i sonerized as
descri bed in Exanple 1. The product thus obtained
c oketemipashat attespbeidel prsssusé irex frbylas raactonpgingsalMpbh catalyst. The

t | sq b d_i i | :
Fr SRR dhots! eadpt S T RLrCy e VS e d T R piture of
pl ﬁsﬁleﬁkélds«et&gis ?@ls obined @ thelgrsfiRt| S, as well as from

netal salts o atty aci ds obtai ned by saponification
of plant and fish oils or animal fats. No speci al

5 carfe b oL BOMERard ke bBSo BRUBRbIRE e I 5T, o P
cofgaaoe At ih MEXANpd RORYlvesits agérd digtilledafrdbmothk fida$ tprddue€l under
tall oil fatty acids were isonerized in a Parr

hi tduendeRressuEe. (lhgeqalier, \the pradwedwas sebiegferh to, sefventedewaxing to
T il t i % .
I e i s, BOSTE Bkie 08, f b

wefikergaihemhgh kigelgahc Mdinlyritamshed paaffimsnmoere dbfained ds e final

autocl ave with_purging nitrogen. The m xture was
10 st Profagt- Wyerpcapen rcgmp S PR¥ AlSgr b RrodHent e sl vay from

angihteROrANST £yt dcRBCH: ALIPRBREFS oty P olBR iOfattf acids of
hours. After cooling, the reaction m xt a’re obt ai ned
waplantamal amhfishheriginit ocl ave, and the zeolite was
filtered off. The filtrate was distilled under reduced
pressure to yield nononeric acids. The nononeric acids
t hpgampicag ned were placed in an autoclave, and double
bonds were hydrogenated at 150 C with a catal yst

15 ¢ oPrepanation oba hydrogarborpeoopenisohiromdeall ofl yattyoegids and dicarboxylic

at om sDhere of 2 MPa until the reaction was conplete.

Distilled mixture of fatty acids from tall oil was isomerized and prehydrogenated
as described in Example 5. The isostearic acid fraction thus obtained and the C6
20  dicarboxylic acid (adipic acid) were mixed in a molar ratio of 1:3, and the mixture
was ketonised under atmospheric pressure in a Parr reactor using a MgQO catalyst

at 340 °C, with mixing rate of 300 rpm.

The ketone mixture was hydrogenated in the HDO step in a Parr reactor as in
25 Example 1, and light fractions were separated by distillation from the final
product under reduced pressure. In comparison to other Examples, branched
paraffins having longer chains were obtained as products. Hydrocarbon
components may also be produced in a similar manner from other fatty acids or
fatty acid methyl esters of plant, animal and fish origin and dicarboxylic acids.
30 Either the fatty acids, or alternatively the wax obtained after ketonisation and

hydrodeoxygenation may be subjected to isomerization.



Cat al yst anmpbunt was 2 wt-% of nononeric acid. Then,
the reaction m xture was cool ed, and the catal yst was
wo pdovmeszas of f . The obt ai ned crude branched charer/FROG60S0548
aci ds were subjected to a conventional solvent
fractionation procedure to yield isonerized fatty
acids. To the crude branched chain fatty acids, about
2-fold amount by wei ght of helane was added. After
this mxture was cooled to -15 C, the resulting
crystals of non-isonerized fatty acids were filtered
of f. Then, the hexane was distilled off fromthe
filgl,rglgse to yield purified isomerized fatty acids. The
i sodPB%A ¢ acid was diluted with a paraffinic diesel
of Ipkpeftidh 6the BFoiGitiproBucd irxehpls 139/ 70 % by wei ght.
The m xture thus obtai ned was conti nuousl yket oni sed at
at nospheric pressure in a tubular reactor using a MO

JARiyeL- The t e”pEEﬂdﬁ{ P ERAmp hEEga‘%@,{:t FxaMpS| Bedhp— | Method
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ImRegoipa@f 1 ns, andefi mal by, {heipar|affizni £ prDdUCASTM D5950
was—finished by filterin ah ki-edel g||hp Mainl \
bt ai ne cfST™ D2887
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gniooed and fish or)gude [Exadmpl e| 6 Prepar4d7i op of a
sy Aoy Ih iy A A A nt £~ + 1 1| ol £ A+ + v Al Ao oo
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di(‘é%tﬁ a&%&ﬁ?‘%@aﬁé’s D|538t| I I elggm Kt ure af %’%\tt y _aci ds DIN 51581-2
fIr\doteculat distobdtiomag- | soner ilzed angd prehydr ogenpt ed
%
n-Paraffins <1 <1 GC
i-Paraffins 88 31 FIMS
Mononaphthenes 12 49 FIMS
Dinaphthenes 0 20 FIMS
Other naphthenes 0 0 FIMS
Sulfur, ppm <1 1 ASTM
D3120/D4294
Nitrogen, ppm <1 <1 ASTM D4629
5
Table 5
Properties of the base oils of the prior art.
Analysis APl API API API Method
Gplll, |Gplll, | GpIIL | GpIV,
HC- HC- SW PAO
CDW CDW
KV100 (cSt) 4.29 6.00 4.0 5.7 ASTM D445
KV40 (cSt) 20.0 33.1 16.8 30 ASTM D445
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WaHC-CDW = hydrocracked, catalytically dewaxed base oil

Example 7

Preparation of a hydrocarbon component from fatty acids derived from palm oil

Palm oil was hydrolyzed. Fatty acids derived from palm oil were used as the
feedstock following selective prehydrogenation of the double bonds of said fatty
acids. The fatty acids were vaporized with nitrogen purge in a separate vaporizer
unit and ketonised continuously at atmospheric pressure, in a tubular reactor using
a MnQO, as catalyst. Temperature of the reactor was 380 °C, the WHSYV of the feed
being 1 1/h-1.

The C31, C33, C35 ketone mixture obtained from the ketonisation stage was
hydrodeoxygenated continuously in a tubular fixed bed reactor using a dried and

activated NiMo/Al,O; catalyst to give linear paraffins. Hydrodeoxygenation was
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hydr odeoxygenat ed continuously in a tubular fixed bed
reactor using a dried and activated N MbZAl O3

par af fi ns. Hydr odeoxyPEnBERI@NS0548
wascarried out under a pressure of 4 MPa (40 bar), at

270 C and with WHSV of 1 1/h.éThe i near paraffin wax
obtai ned in the HDO step mas‘*sonerized conti nuously

in a tubular fixed bed reactor using a reduced Pt

nol ecul ar sieve/ Al 2qg 3 catal yst to give branched

pacafiéd net wiieng paessedudedMPa (#01bat)hb27G 7@ vad AithgWIISV of 1
catal yst. Isonerization was perforned at 340 C, under

a drogen pressure of 4 MPa until the pour point of

the product was below -15 C. Finally, light fractions
were distilled under reduced pressure and separ at ed.
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of the Goup Il was added in an anopunt to obtain a

total weight of 10.0000 g; for the second sanple,

or Mitettidh st SRGwE B SEFRCRE R el B3 Fpbotmer plans

G gdofishl dilsyasd adeleldfaisn an anount to obtain a total
wei ght of 10.0232 g. The neasured results are

summari zed in Table 7 bel ow. Content of

c 14C i sot ope)
cgri‘gglg'ﬁf

based on the content of

t hPropeities phehe roduct9b@xanile ir esent ,

radi oacti ve carbon of the

radi oacti ve
IS expressed as "percent nodern
radi oacti ve carbon of

t he content of

Method Analysis baseoil baseoil diesel
>413 °C 356-413 170-356
°C °C
ASTM D 4052 | Density@15°C, kg/m3 821.8 810.1 775.3
ASTM D 5950 | Pour Point, °C -23 -32
ASTM D 5771 | Cloud Point, °C -6.8 -24.7 <-50
EN 116 Cold Filter Plug Point, °C < -45
ENISO 2719 Flash point PMcc,°C 84.0
IQT cetane number 73
ASTM D 5293 | CCS-30, mPas 1780
CCS-35, mPas 2920 690
ASTM D 445 kV40, cSt 25.7 10.9 24
ASTM D 445 kV100, cSt 54 2.9
ASTM D 2270 | VI 153 126
ASTM D 2887 | 0.5 %, °C 171
10 %, °C 431 355 199
50 %, °C 453 384 267
90 %, °C 497 415 339




at nosphere i s about 107 % d13 C val ue shows the ratio
of stable carbon isotopes 13C 12C. By neans of this

wo 200006879%he i sotope fractionation found in ourP@I/BREGHNS0548
may be corrected. Actual results are presented in the
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Exanpl e 8 Carbon nunber distr 9buti on The proportion of
hydrocarbons in certain carbon nunber range of the
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cqgntains at |east 90 % by wei ght qf saturated

hy dasey boos, | Oxidenéres@bilipaanapmakenes 5 - 20 % apd 1

f USed di napnht henes and pol ynapht henes not nore than 1
% by weight, and at |east 50 % by wei ght of the
saturated hydrocarbons are within the carbon nunber
raﬁge o[ o nore than 9. 2. The base oil according to
cl &rHPP® X haracterized in that the base oil

Determination of the biological origin of the hydrocarbon component

Hydrocarbon component of biological origin was weighed into mineral oil based
Group III base oil, and mixed thoroughly. For the first sample, 0.5014 g of the
hydrocarbon component of biological origin was weighed, and base oil
component of the Group III was added in an amount to obtain a total weight of
10  10.0000 g; for the second sample, 1.0137 g of the hydrocarbon component of
biological origin was weighed, and base oil component of the Group III was
added in an amount to obtain a total weight of 10.0232 g. The measured results
are summarized in Table 7 below. Content of radioactive carbon (**C isotope) is
expressed as "percent modern carbon", based on the content of radioactive carbon
15  of the atmosphere in 1950. At present, the content of radioactive carbon of the
atmosphere is about 107 %. 8" C value shows the ratio of stable carbon isotopes
BC/C. By means of this value, the isotope fractionation found in our process

may be corrected. Actual results are presented in the last column.
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i sonmeri zation steps,

RAydrodeoxygenat
usi ng a feedstock conprising at

on and

| east one conpound selected fromthe group consisting

of triglycerides,

nunber Cl- C38,

C- Ekample®hol s,

car boxylic acids having a carbon

esters of Cl1-C38 carboxylic acids wth

Cl- C38 al cohol s,

Cl1- C38 carboxylic acid anhydrides,
C1Cagd®ncepmbex disribitions, esters of d -
acids wth Cl2-C38 al cohol s,

di carboxylic acids and pol yol s,

nat ur

a

Cl- C38 al dehydes,
and net al

salts of
C38 carboxylic

waxes,
and the ketoni sation

| SThapfopetlionudf hydrbdaebdns € erfginfartiohl Mimiseti rdfgecal theVtsike oil

under. a

product is dependent on distillation. In Figure 3 the carbon number distributions

of VHVI (413-520 °C cut) and the baseoils of invention (360-°C cut) are shown.

The carbon number distribution of the base oils according to invention is narrower

than that of conventional base oils when distillation is cut in similar manner at >

413 °C corresponding to C26 paraffin. In addition to the narrow carbon number

distribution, the baseoils of the invention contain also higher amount of higher

boiling fractions compared to the conventional product of same viscosity range

(KV100 about 4 cSt), as shown in Figure 3. The lower boiling components with

carbon number < C31 are due to cracking in isomerization. The higher boiling

compounds enhance VI.




pressure fromO to 10 MPa and at a tenperature ranging
from 100 to 500 C, the ketonisation product is
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hydr odeoxygenati on catal yst under a hydrogen pressure
ranging fromO0.1 to 20 MPa at..a tenperature rangi ng

from 100 to 500 C, and isoner%zation is carried out in
the presence of a isonerization catal yst under a

hydrogen pressure ranging fromO to 20 MPa at a

t ebpimat ure ranging from 100 to 500 C. 9. The process
according to claim@8, characterized in that the

feedst ock conprises at | east one conpound sel ected

fromit hBagr @ilp éliractetizéd f that- €4 Hasd t oil agdrigrises branched
C4-C24 fatty acid al kyl esters, C4-C24 fatty acid )

net al sbydrgcaﬂtszpscl:@xntga‘faﬂgmhn@ah@ﬁ of a@tea@@lg,amd/lt contains at

al dehydps,, egf eys gf ?Z%ff IR t%f %ﬁjﬂéﬁa}%bnglznc%%ntams

fattyacohols and "¢4- fatty acl
deriv edmf)nﬁmaphthanésl $rg 2084 and ﬁised)ﬂmbp}nhemgs aad p@llyn@hthenes not
and m xture ey eof ordi ng .t

. The pr oce ,, ACC
cl ai m g™gFe an h t“@l‘gq‘i’eﬂlq # lepsted éza‘av Beight |°iqéhe saturated
mat eri ajy (ﬁf)ca%dﬂs%gé &ﬁhln%é erﬂoﬂ ﬁurﬁﬁér@&ﬁg%%ffnﬁ%& BGan 9.

group conS|st|ng of plant fats, plant oils, plant
waxes, anl mal fats, ani nal 0|Is ani mal waxes, fish

Tg: ts ); a %Qg%?gggl%é%wxespgp&g tglargéplazea& tn}/tha% tge base oil

t r anses¢ghprides af lef 9% BY wRlight bFsdh@afet 9B chrbem. pl ant
fats, plant oils, plant waxes, aninmal fats, aninal

0|Is ani mal waxes, fish fats, fish oils, fISh waxes,

and ﬁé ga{s% o?l @J)rﬁf% tgy a1 alngreft e t'zgc'rt]igryaeidqg g]%e{st%meast 75 %

pl ant £ WaXes

ani nal By |v$e.1g}ﬁrbffmb s‘dﬁﬂ@éd hifdﬁ)bafbaﬁ§ aref wihinOfhe ScarBonSlumber

waxes, and
range of no more than 9.

4. The base oil according to any one of claims 1- 3, characterized in that the

base oil comprises at least 97 % by weight of saturated hydrocarbons.

5. The base oil according to any one of claims 1- 4, characterized in that at
least 50 % by weight of the saturated hydrocarbons are within the carbon

number range of no more than 7, preferably not more than 5.

6. The base oil according to any one of claims 1-5, characterized in that the
viscosity index of said base oil is more than 115, preferably more than
120.

7. The base oil according to any one of claims 1-6, characterized in that the
14C isotope content of the total carbon content in base oil is at least 50 %,

preferably at least 90 % of the the '*C isotope level in the year 1950.
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saponification of free fatty acids, plant fats, plant

oils, plant waxes, ani nal feuéz animal oils, aninal

waxes, fish fats, fish oils, sh waxes, and e.

al cohol s and al dehydes obt ai ned as reduction or

hydr ogenol ysi s products of free fatty acids, or fatty

aci d$- fPrmqul fontproducing basgnml airl the babenil acqexding taraneef the
fish fats, fish

;Iats ﬁ Wagl 1ms é (r?dl ‘fﬁfar?%flflzedall% oﬁ% gle o%rog?sﬁe%d%lses ke‘:onlsatlon

hydr ol yﬁy&odédkﬁgkﬁﬁﬁbﬁi ﬁﬂuf isembtigition REbpP s Alg)SlcsdstékBomprising
waxes of biological origin, and %1 anhydri des of fatty.
aci ds f #deaspoaseompaund Sﬁ lested feqm ghe gpaworwa&l@g of riglyegrides,

fats, [ I i f I

fish v\/a§<1‘1{“eﬂ;&1y11(a é‘ﬁds sgg ang S)Zlcyl%}'g‘% ?oo Sgréas%?s ?)Igtgl 38

and oi Isarb@{ydhcf atigds eiiths Gv0d 1waleholept @138 kajcogels,etcrrc38
m xtures of said materia

-erﬂg' Bregélé ’ aEcS» i@?%ga&bexséwya anhydrides, apd nset%alts of C1-C38
char aCt@er&és‘sﬂ%l cl ftiddaksteds BY%PcatﬁsncaQEmghm aeidy &iff c12-C38

hydr ocar bon s added to the feedstock and/or as a
di | uent alcehods, ometsisal s twapss, 1 dicaitiosyle oards @dcqxodﬁorlrg tod the

10 o on cbufartn' ™S e quE e PrendS o el Bfife catalygt under a
MPa at pBrebRFPROAL 0'§S10 MEH 2l itrﬁl@'l'(}]s@ﬁtdr@ rﬁ{g%gcfroﬂﬁ}oo to 500

The process accordi ng to any on cl ai ns 8-
char act &.i thedkefonisation preduches h@dradequgmtaﬁamathyszrgsenge of a

Na, Mg, h%roc?%kyge%’atu% batMglst 1'1:neder g%yd%gbn gfessgfe 'ranging from 0.1
to 20 MPa at a temperature ranging from 100 to 500 °C, and isomerization

is carried out in the presence of a isomerization catalyst under a hydrogen
pressure ranging from 0 to 20 MPa at a temperature ranging from 100 to
500 °C.

9. The process according to claim 8, characterized in that the feedstock
comprises at least one compound selected from the group consisting of
C4-C24 fatty acids, C4-C24 fatty acid alkyl esters, C4-C24 fatty acid
metal salts, C4-C24 fatty alcohols, C4-C24 fatty aldehydes, esters of C4-
C24 fatty acids with C12-C24 fatty alcohols and C4-C24 fatty acid
anhydrides derived from starting material of biological origin, and

mixtures thereof,

10. The process according to claim 8 or 9, characterized in that said starting
material of biological origin is selected from the group consisting of plant
fats, plant oils, plant waxes, animal fats, animal oils, animal waxes, fish

fats, fish oils, fish waxes, and



Sr, Y, Zr, Mo, Rh, Cd, Sn, La, Pb, Bi, or arare earth

nmetal oxide on the laterite, bauxite, titanium
wale@gieks9s sil i ca and/ or al um ni um oxi de supporEeCT/FI2006/050548

preferably nol ybdenium nanganese, nagnesium iron

and/ or cadm um oxi des on sili and/ or al um na

support, particularly preferably the netal in netal

oxi de i s nol ybdeni um manganese and/ or magnesi um

w t hout support. 14. The process according to ar:j)rl one

of ol ai e a8 e et saiderarz By Acidhacbisiaed by hydrolysis, acid

hydr odeoxygepatiqn.is..perforned.under a hydr .

ot essur e 1 anBISG P BTN o By Yy ctionS IR BIAAF fiys, plant oils,

rangi ng fronplfOwiesA&imel fals anibivd dilksO&imal dags] Gkl gats, fish

to any one of_clainms 8-14, characterized in that said

hydrodeoxygeﬂlﬁ%if‘léhwéé?saﬁ%t contains at |east one

s ETPOnent Lt gl R 5 Bt s
of the el eneplist waned, aniswpfas, taninsaiodls catimal whxes, fish fats, fish

preferably containing Pd, Pt, Ni, NiM or CoM netals,
and active c‘é‘ﬂ%%ﬁ},‘wﬂ?ﬁrﬁ% and/or silica supports. 16.

The procegs BGOfcH Myl O5t8RYobRARedPby ChtiffBatPnlct alcohols with
characterized in that“after hydrodeoxygenati on

hydr oi somer i fattyiacids 0§ plaat, aniewl eud fismoreginzandy dr ogen
10 Pong gt ot deid RaghsaS obfinedihy jspFuBERNRT JFis, Ay acids.

to claim 16, pihefmaac bRint 38¢ pliht tWwiaks, taafnAlaba! ¥sinaPbils, M@imal
hydr oi sonmeri zation step contains a netal of the G oup

VI11 of thepwrsasdfith Biss fiehoids, fishwasesepeht s and/ or a
support, 3ai glcgﬁr"otléaé}{(g taﬁ%ﬁ?{}gesr gi?:!a%leg %gtr Widd & h)édrogenolysis

nol ecul ar si éve an tal and/ or
support, sai produ@pof fredRitpacids,LoTifity iidy BémPldnt Eats, plaht oils,

15 Iﬂ:r 22? gff‘;’e&gﬁqﬂ{v&p&g a&ir%a??a){s, %gi?na?foilg,l giirrrrlgl \E;va)%e?s, fish fats, fish
oils, fish waxes, and
f. fatty alcohols obtained by hydrolysis, transesterification and
pyrolysis from waxes of biological origin, and
g. anhydrides of fatty acids from plant fats, plant oils, plant waxes,
20 animal fats, animal oils, animal waxes, fish fats, fish oils, fish
waxes, and
h. waste and recycled food grade fats and oils, and fats, oils and
waxes obtained by genetic engineering, and
i. mixtures of said materials.
25
11. The process according to any one of claims 8-10, characterized in that a

hydrocarbon or a mixture of hydrocarbons is added to the feedstock and/or

as a diluent to process steps.
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from200 to 290 C at a pressure of 0 - 5 MPa,

preferably 0,1 - 2 MPa in the fresence of

i sonerization catal yst. 19. ﬁwe process according to
claim 18, characterized in that said isonerization is
carried out in the presence of an acidic catalyst, the
cat allgsThe)prasgsspacspmstingtojany geepf @lem@s 8tiHe cbw&s’iaedon that

o o hefalidiEn if Dariprfiaa i A BRRFuR TR 139 5 MRS ofd nfdparure
from 1 ta@gingfoodh 10@{040007C. al cohol is added to the

f eedst ock. 21. The process according to any one of
claims 19-20, characterized in that said prior to

nyclr Ogent PReel AELHAAE AR bAf of B {25 Blarkiifiedin that in
?:et w?: fntht nadial okideMaealysts ﬁNmM%tmm Bf,ﬁ@yteﬁgl Egreeeagg\éﬂcﬁ Zn,
of & cag%ﬁgsz R’Ea\ﬁ*rﬂ@l% o@%g%b celi g eprgh meta zd% on the

char act gid g€ %ahﬁté hﬁémﬁlﬂerh&ﬂa@ sYida 4@ iiRinRim |o§ﬁﬁt support,

one component sel écted from tHe group consi sting of
met al s piefardbdy @nalybdediun, savgavesk, ahagnksiume niondangl/or cadmium

system of. .t he el.emen d a_sup ort,. the ca t

boi g PR S FUICE S04 5 e ipPoR, Parkpliasy, PRl g metal
or  CoMinCaeftll Yoxide fshﬁoléﬂbﬁﬁﬁﬁﬁn RRInBScAE tan¥Ar Qﬁégk?@ﬁum without
alum na and/or silica.23. The process according to any

one of #paP¥s 8- 22, characterized in that as
by- product a di esel conponent or gasoline is produced.

LXJ

14. The process according to any one of claims 8-13, characterized in that
said hydrodeoxygenation is performed under a hydrogen pressure ranging

from 1 to 15 MPa at a temperature ranging from 150 to 400 °C.

15. The process according to any one of claims 8-14, characterized in that
said hydrodeoxygenation catalyst contains at least one component selected
from the group consisting of metals of the Group VIII or Group VIA of the
periodic system of the elements, and a support, said catalyst preferably
containing Pd, Pt, Ni, NiMo or CoMo metals, and active carbon, alumina

and/or silica supports.

16. The process according to any one of claims 8-15, characterized in that
after hydrodeoxygenation hydroisomerization is carried out under a
hydrogen pressure ranging from 1 to 15 MPa at a temperature ranging
from 200 to 400 °C.

17. The process according to claim 16, characterized in that the catalyst of

the hydroisomerization step contains a metal of the Group VIII of the
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18.

19.

20.

21.

22.

55

periodic system of the elements and/or a support, said catalyst preferably
containing a molecular sieve and a Pd, Pt or Ni metal and/or a support,

said support being alumina and/or silica.

The process according to any one of claims 8-17, characterized in that
isomerization is performed before ketonisation using carboxylic acid or
carboxylic acid alkyl ester as feed, at a temperature from 150 - 350 °C,
preferably from 200 to 290 °C at a pressure of 0 - 5 MPa, preferably 0,1 -

2 MPa in the presence of isomerization catalyst.

The process according to claim 18, characterized in that said
isomerization is carried out in the presence of an acidic catalyst, the

catalyst being preferably a zeolite of the pentasil or mordenite type.

The process according to claim 18 or 19, characterized in that from 0 to 8

%, preferably from 1 to 3 % of water or alcohol is added to the feedstock.

The process according to any one of claims 19-20, characterized in that
said prior to ketonisation, prehydrogenation is performed under a
hydrogen pressure between 0.1 and 20 MPa, preferably between 1 and 15
MPa, a temperature between 50 and 400 °C, preferably between 100 and
300 °C, in the presence of a catalyst.

The process according to claim 21, characterized in that the catalyst
contains at least one component selected from the group consisting of
metals of the Group VIII and VIA of the periodic system of the elements,
and a support, the catalyst being preferably a supported Pd, Pt, Ni, Ru, Rh,
NiMo or CoMo catalyst, the support being active carbon, alumina and/or

silica.
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23. The process according to any one of claims 8-22, characterized in that as

by-product a diesel component or gasoline is produced.



