1 Process for producing a branched hydrocarbon conponent 5 Techni cal
field The invention relates to a process for producing a hydrocarbon
conponent , WAOWBTPcul arly a process for produci ng hi gi-TIzA0p/03p549
branched saturated hydrocarbon conponent of biological origin to be
used as a new type of base oil. The procgess 10 conpri sing
condensati on of al cohols, hydrodeoxygenation and isonerization
utilizes feedstock, which preferably originates fromraw material of
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materi al s and conblnatlons t hereof may be used as feedstock. 15 State
of the art Base oils are commonly used for the production of

| ubricants, such as lubricating oils for autonotives, industrial

| ubricants and | ubricating greases. They are also 20 used as process
oils, white oils and netal working oils. Finished |ubricants consi st
of two conpondielmicaldisld cating base oil and additives. Lubricating
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may be used as feedstock.
15
State of the art

Base oils are commonly used for the production of lubricants, such as lubricating
oils for automotives, industrial lubricants and lubricating greases. They are also
20  used as process oils, white oils and metal working oils. Finished lubricants consist
of two components, lubricating base oil and additives. Lubricating base oil is the
major constifuent 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

25  individual lubricating base oils and individual 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 following Table 1.
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| < 90 and/or >0.03 80VI<120 Il >90 0.03 80 .NII<120 IIl 90 .S_0.03
120 1V Al pol yal phaol efins (PAO V Al other base oils not bel onging
to G oups WO20NP68| s of Group |11 are base oils w th REG/ER2UGH/BIN549
viscosity indices (VHVI), produced 5 by nodem net hods from crude oil
by hydrocracking, followed by isomerizatiy on of the waxy |inear
paraffins to give branched paraffins. Gls of Goup Ill also include
base oils produced from Sl ack Wax paraffins frommneral oils, and
from waxes Obt’laa'bﬂi ) Ilfa%é&iﬁ‘ﬁﬁs’s}'ﬁc%&?h synthesis (GIL waxes), for

i nstance fromcoal or natural gas uSing correspondi ng isonerization
techniques. Gls of Goup 10 IV are synthetic pol yal phaol efi ns (PAO).

byv—AFH-EL- ( Association Techniague

A sim |l ar cl gss++egi+or—ts—al-so—use (Associ on_Te
de lindustri etgﬁ?ﬂ)plés‘é"qﬁ%te‘ijg’é’a?ﬁﬂp?’fsi AT, W% Techni cal | WEQHSEY DdepViye

the European [Lubri claits (ARUNSDRY7) SRASTRM BSSi5I B2 N| (@AISTH D 2270)
conprising Gfoup VI Polyinternal -
D 3120/ D 4294/D 4927)

I < 90 and/or >0.03 80<VI<120

II =90 <003 0<VI<120

III 2; 90 <0.03 2120

v All polyalphaolefins (PAO)

v All other base oils not belonging to Groups 1 -1V

Oils of Group III are base oils with very high viscosity indices (VHVI), produced
5 by modemn methods from crude oil by hydrocracking, followed by isomerization
of the waxy linear paraffins to give branched paraffins. Qils of Group III also
include base oils produced from Slack Wax paraffins from mineral oils, and from
waxes obtained by Fischer-Tropsch synthesis (GTL waxes), for instance from
coal or natural gas using corresponding isomerization techniques. Oils of Group

10 IV are synthetic polyalphaolefins (PAO).

A similar classification is also used by ATIEL (Association Technique de
'Industrie Européenne des Lubrifiants, or Technical Association of the European
Lubricants Industry), said classification also comprising Group VI: Polyinternal-
15 olefins (PIO). In addition to the official classification, also Group I+ is
commonly used in the 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.
20
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);



15 olefins (PIO. In addition to the official classification, also
Goup Il+ is commpnly used in the field, this group conprising

sat urat ed WOPORBWSLE] f ur ous base oils havi ng vi scosity FGTAFIge/059549
nore than 110, but bel ow 120. In these classifications saturated

hydr ocar bons i nclude paraffinic and napht heni ¢ conpounds, but not
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sophi sticated base oils. Sulfur free fuels and base oils are required
in order to gain 15 full effect of new and efficient anti-pollution
t echnol ogi ¥ 10H7/¢68W6r n vehicl es and to cut eni ssions of PGR/FIRGGEFHS49
oxi des, vol atile hydrocarbons and particles, as well as to achieve
direct reduction of sulfur dioxide in exphaust gases. The European
Uni on has decided that these fuels shall be available to the nmarket
from 2005 and they should be the only formon sale fron12009
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FI 100248 presents a process with two steps wherein mddle distillate
is produced fromplant oil by hydrogenation of carboxylic acids or
triglyceri W&208#068WPd plant 15 oil to yield |inear nor RETHANPTB4s,
foll owed by isonerization of said n-paraffins to give branched
paraffins. The hydrogenati on was performed at a tenperature ranging
from330 to 450 C, under a pressure of higher than 3 MPa and |iquid
hourly space velocity (LHSV) being fromO0.5 to 5 Vh. The
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Saturated alcohols are thus condensed to give monofunctional branched 2-alkyl-1-

alkanoles, or Guerbet alcohols.

A process for condensing alcohols using alkali metal or alkaline earth metal
25  hydroxides with metal oxide cocatalyst at 200 to 300 °C to give Guerbet alcohols
is disclosed in US 5,777,183. In addition to sodium and potassium hydroxides,
also sodium and potassium alkoxides, nickel and lead salts, and metal oxides such
as oxides of copper, lead, zinc, chromium, molybdenum, tungsten, and manganese
may be used as reaction catalysts,
30



al dehydes having up to 24 carbon atons by using a Pd on titaiiia
catalyst. In said nethod one carbon of the reacting feed nolecules is
| ost and aWSrBHEB™Rith |inited branching is 250bt ai ned®CTIH286/005404
relates to the preparation of methyl branched hydrocarbons from
comrerci ally obtai nabl e Guerbet al cohols typically originating from
natural fats and oils. Particularly the dehydration of said al cohols
in the presence of sul phonic acid containing 30catalyst is disclosed,
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t he envi ronnent users t’han onal mneral base oils.
In addition, there 20 is a need for a process based on the use of
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carried out at 200 to 500 °C, under elevated pressure and LHSV being from 0.1 to

20 10 Vh,

EP 209997 discloses a process for producing base oils by isomerization of waxy
hydrocarbons derived from crude oil, forming low amounts of lighter fractions.
This method is used for instance for producing base oils of Group III from the

25  waxy hydrocracker bottom oils.

Statting materials originating from biological sources contain high amounts of
oxygen. In processing, oxygen is converted to water, carbon monoxide, and
carbon dioxide, In addition, starting materials of biological origin often contain
30  nitrogen, sulfur and phosphorus known as catalyst poisons and inhibitors of noble

metal catalysts. They cause decreased service life of the catalyst and make



Characteristic features of the process and base oils of the invention
are presented in the appended clains. 10 General description of the

i nvention The process of the invention conprises a condensation step
of al cohols. The al cohols are preferably derived fromfatty acids. In
t he condensation reaction the 15 al cohol nol ecul es of the feedstock
react with each other, thus increasing the carbon chain |ength of the
branched conponent thus obtained. gurther, the process of the

i nvention conprises a subsequent hydrodeoxygenati on step for renoving
het er oat ons fron1the condensation product, and finaIIy, an
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for rT:%ncrl%&%r}" RSV IHLRIZH FOMRIHBEF cight RO UW%P’E)EP&WWR’ ddRqumenty ’g

reacti oG GO EehAthos CRES '@%@E:b:?'] 19 M&dE Hg! @uﬁtg %\ﬁe%l@l?ori%@mteaﬂar

al cohol s according to the foll ow ng equatl on
CH3( CH2)Damics - SimH8io1cHe) theRbeplogy of J.inder end f&mo;aedaa’dmes &itematiopal

Chan o JoSmigrheftionblfles Bhflse s sty NER S PRt R bl s

al cohol si)leaéraaa B#‘ang&d?ﬂyﬂ&hﬁ‘lbmsobﬁrﬁtmw @Ia(a;negaieé Meltigg B 030 °C), C16)
triglycerides o .ol ogi ca ri Her e y r.odeox genatlon HDO
refgps rhexaderene r EFoval | %réﬁa 6% %‘%ﬁter

is i berh@m?oda@ecaﬁ@j 2h8aBh lseﬁman@%esgtﬁmé& 956 ya@é@élss@g 9 hg@g%ﬁon

bonds are "hydrogenated and any fur an nltro en conp are to
renmoved COIRB@lmdl 817l Ogif3, RSh'Jé-IExar)lﬁhﬁteérpcoam exluthheis rraSefulAﬁs dubridagt Iforo

step, th fruet th nater a has beco araffinic.
Here, s& el(jlrsaotne ¢ %Ssef)%{o[noﬁe asvé LORHAEY H@%ﬂlg%%ug%ﬂ The term

"sat urat ed hydrocar bons” refers to paraffi n| ¢ and napht heni ¢
Paraf finic compounds may  either

conE?ungﬁ, but not to 15 arommatics. %

3 b 9 Reessnts ARFASEN AT BrodingolihtietiRg @ﬂéﬁ@m #lpka rapd dntergal
hydrocagﬁg%byﬂgtaﬁgg pRetqf fins, typically derived from cycl opentane
or cycl ohexane. A naphthenic corrpound may conprise a single ring

structure (nmononaphthene) or two isol at ed ring structures (isolated

di ht I tul
throb ol SPar3h0ss st 36 i drBfhedioh 4 Bt Rt Pl Ebep
pol ynaphtifienss) as Fattytdeids of Gattyeactd esvdrs] twhicdf aré hedredsdaggenamaifsitowednge

ref ?{) %l the diff.erence of the carbon nunbers of the | argest and the
estYHRIFBHZBECN bl us one, in the final product.

US 3,501,546 discloses a method for preparing waxy paraffins and olefins from alcohols or

aldehydes having up to 24 carbon atoms by using 2 Pd on titania catalyst. In said method

one carbon of the reacting feed molecules is lost and a product with limited branching is
25 obtained. |

DE 39 11004 relates to the preparation of methyl branched hydrocarbons from
commercially obtainable Guerbet alcohols, typically originating from natural fats and oils.
Particularly the dehydration of said alcohols in the presence of sulphonic acid containing
130 catalyst is disclosed, followed by hydrogenation of the obtained olefin in the presence of a

metal catalyst.



25 In this context, pressures are gauge pressures relative to nornal
at nospheric pressure. Cassification of the Periodic System of the

El ement s | WQ29@7/Q68PAC cl assification. 10 Figure The i nREIRREGH0F0S4N0OW
illustrated with the appended figure without wishing to limt the
scope of the invention to the enbodi nents of said figure. Figure 1 5
schematically shows a preferable enbodi mrent of a process according to
the invention. In Figure 1, fatty al cohol feedstock stream 1l and

hydr ogen stre 3 are intraod d into the optji.onal prehydrogenation
actor 20, otoeteri s Pl ol caaliols AqsSRt) NERE e EERER IR Red 7D
(102) to be r aginiegidhtdingsto@kscdMHeh ke Votf LRSALRO And hipBIRBemtive 18Tatalyst
diluent. Diluent stream 202 conprises recirculated stream 102, or

hydr ocar bon stPPEEH 201, or a mixture thereof. Fromthe prehydrogenat
ion reactor 20, the product, (saturated alcohol), is passed as stream

21 to the al cohol condensation reactor 30. Alternatively, other

al cohol s 55 sdshpepsess| eldivings stagingr mdigueld wyintdmacdiates lof, bielagicali otiginpr
pol yols 4 co .S e C . r.e it d
nto e or oc oani Bofond ABA S Mol RUGE bl pRp o
al cohol s der i Vieamblyandéntwhtinial fndben phayticyl andiot Snechindegd postredtmentastdpe,d

at al cohol grqups and qbtain fromt he .al cohol , condensati on reactor
30 i s passed g%rppg?(fué’% q‘ﬁﬁ&'%ﬁ%&)}&éﬂﬁi‘%ﬁﬁ?%%d as stream 3 to the
HDO reactor 40. 20 Uncondensed conponents fromthe al cohol

condensation reactor 30, present in stream 31, may optionally be
separ at ed Por Gn8e Besisobie gbave; tachines if may boteen itk thereuisi a9 rpbuions ned,

fol lowed by refi GfUbRdrh@Re@proebdsCRP Ploduling NEraflie@N Mturated hydrocarbon
components preferably from starting materials of biological origin, said process
resulting in avoiding, or at least substantially reducing problems associated with
the solutions of the prior art.
15
There is also an obvious need for branched, non-polar paraffinic base oils
complying with the requirements for high-quality base oils, said base oil being
preferably of biological origin and having more favourable impacts on the
environment and for end users than traditional mineral base oils. In addition, there
20  1is a need for a process based on the use of renewable feedstock, thus saving non-

renewable raw materials.
Objects of the invention
25  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 utilizing starting materials of biological origin.

30  Another object of the invention is a process for producing base oils.



condensati on reactor 30. The condensed conponents are passed as
stream 62 to the I TDO reactor 40. Paraffinic product wth nethyl
branches oWOMEWSPFom t he 25 ADO step i s passed as st rREIHFIQP6/05H549
stripping 70 for renoving unwanted inpurities. Thereafter, the
paraffinic product stream 71 and hydroggn stream 3 are introduced to
t he hydroi sonerization reactor 80 of paraffins, said reactor also
optionally receiving diluent 202. Foll ow ng hydroisonerization 80,

t he obt ai ned n fi e nII

fimi ohi ng 00 SUnrgeRsRBsal, ok Bhelith:R% SRR pioB Rl iy Py "ot
product as st bemohédlpdraffihiocbast sils hdt 2bhtainingtettcdsateray) doad | Btﬁhmmg ﬁmdterihﬂho
In the distilkg@kg&i%?dlor separation unit 100 product 11 conponents
boiling at di c rature ranges and/or designed for special
applications, gases 104, gasoline 101, diesel 102, and base oil 103
are separated. Detailed description of the invention 5 It has now
been sur prfsi Hg apigcheiihe inyantioninmercoverd byse eilieamnlying ydth thy fequiggments
obt ai ned by th ?}BﬂﬁﬁQﬁﬁé?ﬁford'ng to the invention conprising
condensati on of al coho cont ai ni ng heteroatons, which condensation
IS preferably Guer bet reaction, subsequent hydrodeoxygenatlon

[ h
{he. i nventi on ChERGORBISTRIE of ARt i ot SRLEHEY e e ERETS o

bi ol ogi cal or iigihe appeayedxdaitisi | i zed in ‘combi nation with

hydr odeoxygenatl on and isonerization reactions in a new way for the
product i ol%of saturated base oils. 15 In the process of the

i nvention, thegehe®ibsepibby df Aedniatoshai ns of the al cohols in the

f eedst ock of bi ol ogical or synthetic origin is increased in the
condensati on step, fol |l owed by hydrodeoxygenati on and the

i sonerization gc I
conpri e a pr ohydracuhof FisCiyeBh ke RoRLARERY B oL PURAE T
20 It is nec eslsahqls are mﬁmabbzshnmbﬁbmrfgmmacmds by the condenertion redctien tife

I hol i | ecul b b bond
Lol 18, PRl R SR D S BRRCORES DR, b0
al l owi ng pri nezryoxamﬁdiﬂrleﬁgnoa“fdméybrsﬁhw ahﬁﬂ;oﬂént uhiGa obfaitee.d Fatieah es ,

preferably saturate | cohol.s react with_each of her, thus 25
produci ng car B@ﬁeséa‘%btgﬁ IBEAERD CAMPHeS RoPubseAuent hysredeaxygenstion step &

the obt ai ned reﬁ;&mgeoheeér@asoﬂe ! Bo Ghe A8GeMASP CAoRAE, BRI Tirk Y10,

an al cohol group is attached to a -CH2- group in the m ddl e of 'the

| ong mai n hydisewgrizsgian o for mnbagd:r@fbes théher ansdestlae kstmetyirea pryb thus

conpri se r i
br anchi ngtzeé\?tgﬁ rcQ“?ﬁﬁghlglwst CLure ]gt:bg&ﬁ%s 8&2@@#&?&@&3 g’l% ‘ﬁol S&ierably?,o
al so cont ai n stattisg nfatemiatsi of bmllogirad opgin arefRimarily used as feedstock.

Guerbet reaction is preferably used for increasing the carbon number of the
hydrocarbon product, said reaction comprising condensation of alcohols to give

25  branched alcohols according to the following equation I:

(CH»),2CH;

|
2 CH;(CH,),0H -> CH;(CH,),CHCH,OH )



In the process of the invention, primary and/ or secondary saturated
or unsaturated al cohols with carbon nunbers fromd to C40,

pr ef er abl yw€e200/®82d al cohol s wi th carbon nunbers fromIGA/ER00GRZDS4%r €
reacted with each other in the al cohol condensation step. By this
means the hydrocarbon chain Iength of the feedstock 5 may be

i ncreased to achi eve the carbon nunbers in the range from Cl8 to C48
as required for base oil applications. For chain | engthening, also

al cohols with.shorter chains may be uysed,.thus, enabling the.incrgase
ot “The. ol el AP ropnd Srdtede s ShiioReahonta Mue i
by typical camamberdtigherhaC1fatty acids ranging from Cl2 to C24,
which yield fatty akoliols with carbon nunbers 10 from Cl2 to C24. In
a simlar manner, alcohols with two or nore functional OH groups nmay

be ed for chsi j i t i :
us hfkd) alcBRGIE H%eﬁ%onﬂa&? laahsi (gm er?glgtﬁ trefd @b ﬂﬁo@kdéﬂ%?ed

al cohols with two or nore functional gr e synthetic and/or
derived frém dsrufatly asids entriglyserisigs bf kiglogicadlorigit. t y aci ds vi a

netat hesis. 15 In the process of the invention, heteroatons are
removed fromthe condensation reaction product in the

hydr odeoxygenalers) hydrbégpxypdnation (HI2Qpiefargtooonygenrenovilokom afcompdwrd byl n

addition, any other..o en, nitrogen and _sul fur congpounds are )
ST mul t anous| e RATORES WRE: i PR I BRBEASLOM 201 AP URIREHE S5 ne

m ddl e of the delié MoRds aRbhIrGRMaRE dnllCany’ QRS tand 281dRP SRhpHALE dre

hydr ocar bons obtained in the hydrodeoxygenation step are subjected to
hydr oi somgPi z#meygd. Renctipes of the JTRG e 378 toxeewnabpAtierethn JHD B tave Hed

hydr ocar bon ¢ lgichie 8f theRarfIR R BatcBol® BEfnRLd. SO Lhat {he
nol ecul es contain nore shor ranches, thusS 1 nproving | ow tenperature
properties. Follow ng the 25 hydroi soneri zation step, oxidation

stability of t ~be i mproved by.a tion i nishin
treatnent. | nﬁé%dgétﬁ%#,(a %agg})égtcﬁ)éﬁﬁg@ gs BRAX %ﬁy%ﬁ%oensp?ﬁ })epﬁe&a%raigegr
to or after thedrbcanbalT ngfers 18 peesftiaicoakd Taphth@rel doagisunds, thue wtoress
conprises at |east, one cohol selected fro he group..consjsting. of
primary add s&O8H 5*3?“@&?6?8?@@”@ﬁd“@h9§?& ﬁt&ﬁwgﬂiﬁﬁbp%ﬁﬁg foxy
al cohol s, di Qb&n?d?ﬂd@ﬂ’e)é?&lﬁ:, safifsled hydrétaftfont, R CRAparAif BRlically ek vide
both synthetic al cohols and al cohol's of biological origin, preferably
saturated al cHRBY eyclopsatams orzyclahexand| A nsphthemp cemppunst {pay se@anprise a

Al cohol s wit hg r | { tah t
functional® G npsume HalcRRe (Bondiablindi) S1 500 %clert bty | Wiciifos TRof1GA
mat eri al s. Fatlingpldheneh @ir $wd dused ethef stmntubss dfised dimbplenepor thateeor mbs,

condit1onthy SPESETERHERERTp e Bhlintil s B RRY ok ¢ ne

feedstock. Conditioning steps include e.g. hydrolysis to produce

fatty acids, transesterifijcatjon wjth an al cohol or acgid,
eaterificatof Coﬁ‘Fe&Hl}Y:‘fiﬁ'g"f:‘tﬁ? f%fwb%wan rmgeergﬁe@r@,tﬁ? g{ft?&% At ge
fatty acids ogfarbai hunied of Mekioed 2h&Hife dn1BEBoI8ELANB1LS ondSinthevBhA1 as
the netathesis of fatty acids. Al cohols contained in the feedstock
may be producB@di ng any known met hods, preferably fromstarting
mat eri al s,of biological origin, such as plants, animals and/or
fishes. Corresponding starting materials derived from al gae and
insects are 2 #iis confentt eresduadseare gsmpge ipresazess tedattventy manel hmhospheric
derived fron1a|derdes and ketones prepared from carbohydrates. The
starting mat el TR of biological originis suitably selected fromthe
group consisting of: 25 a) plant fats, plant oils, plant waxes,

animal fats, pi | oil ani.mal waxes, fish fats, fish oils, fish
waxes, and b? apsicatipn of @eé’a@c System pf the Flemeats g heiTHRA Cjassification.
hydrol ysigs acid transesterification or pyrolysis reactions from
plant fats, plant oils, plant waxes, aninmal fats, animl 300ils,

=)




14 c) esters obtained by transesterification fromplant fats, plant
oils, plant waxes, animal fats, animal oils, animl waxes, fish fats,
fish oils, WMO2p7/4687306s, and d) fatty acid allcyl esters BI/ERIVSEHSNSY
esterification of alcohols with fatty acids of plant, animal and fish
origin, and 5 e) al cohols obtained as r? guction products of free
fatty acids, or fatty acids fromplant fat pl ant oils, plant waxes,
animal fats, animal oils, aninmal waxes, fISh fats, fish oils, fish
waxes, and f)g;atty al cohol s obt ai ned by hydronS|s
transesterificafién and pyrol ysis from waxes of biological origin,

and to g) waste and recycled food grade fats and oils, and fats, oils
and waxes obtajned by geneti.c englneerlng and h) m xtures of sald

starting mat erkb§Rvention is poyjtiu dW‘%h%?E@nd@rﬁg%Wﬂ%ﬂmWé‘{h&ﬂgm11m1t

typically cOmphd Soder b@sth@nﬁv&fnoﬂl%Cﬁ{e%m%me&é bakhid ﬁg.&:@ Fj C%@eﬂlng
the follow ng structure: wherein , 11.2 and 1(3 represent

hydr ocar bo#  clsehemsaticaliyt Bllq“és@emfenablet mqugmmﬁr@mosmawor@m do fthet t y
acids are unbr, (ﬁp carboxylic acids with Iong chains. Min

hydr ocarbon chain'Tengths are 18 carbons (Cl18). Cl18 fatty acids are
20 typically bonded to the m ddl e hydroxyl group of glycerol Fatty

aci ds linked he t d gr.ou i have even

car bon nunberts[ %@H&rfﬁ?‘ybéﬂ%’irf%&éﬁ% nf?ﬁﬁ’b %/'Pdcﬁ é @ fgem o arg,
aci d conposi t ixarodadediine® 5 ftioh G émraﬁfgh@dnoﬁfreabto@b@wpﬁaﬁaugrrec@mngw 25
consi derabl y vary anon feedstocks fromdifferent sources. Wi

several ddlbl &f BgrespRENet Factimdd@hito bg recinculated or agothqrrbyglroaaréon stream
t b t b
non- conj ugat eggy biyg d%eﬁte@ﬁﬁleﬂ“@aéaﬂi QOEEW?O%CUIE%H S e§?1 ehyean

them Wth respect to configuration, nat’ur al
fatty acids ahﬁdrotarbmsstlfe@mrmlmrohrmg@ne Sheoeod. Ibemrtge pmhysdrbgmamwemton he

same si de of bhe bRl (ki le WlBoR ORIy LISIMADEY 18T Mfecpol

doubl e bonds ifcrea are gener ree en
the chain. Lengidessatibn meahtmcaﬂbo!ﬂtenmwﬂy, atldr Wdherss 5pfsuctowbl ﬂcdlpm;ds

depend on vari ou r..ani mal_ f oi ] s or waxes erving
P he Sodb Ce PR e Bl arll il on aplyp B corfissiog o G SRLeE FIGRHPL
saturated fat ghoups bfSintrbdited Mo tthe ptodeksieithbyalosd B5in Ethbidatdhi Wish e
fish oil contain high ampunts _ of doubl e bonds, and the average | ength

of the hydr ocaPdysrHl %qlllﬁlsngquEd by gleduction iiip datty acifnt The porves rsactesl afnt
oi I's and ani Mgleofidlafoupd Bnd obtained from the alcohol condensation reactor 30 is passed as

stream 31, and hydrogen is" passed as stream 3 to the HDO reactor 40.
20 Uncondensed components from the alcohol condensation reactor 30, present in
stream 31, may optionally be separated for instance by distillation in the
distillation unit 60, followed by recirculation as stream 61 to the alcohol
condensation reactor 30. The condensed components are passed as stream 62 to
the HDO reactor 40. Paraffinic product with methyl branches obtained from the
25 HDO step is passed as stream 41 to stripping 70 for removing unwanted
impurities. Thereafter, the paraffinic product stream 71 and hydrogen stream 3 are
introduced to the hydroisomerization reactor 80 of paraffins, said reactor also
optionally receiving diluent 202. Following hydroisomerization 80, the obtained
branched paraffins 81 may be optionally subjected to finishing 90 using hydrogen
30 stream 3, followed by passing the product as stream 91 to the distillation and/or
separation unit 100. In the distillation and/or separation unit 100 product



Fatty acid conposition of the starting material of biological origin
plays an inportant role in estimating oxidation resistance, thernal
stability, WO/ W97 enper ature properties of the feedstREIKE2M6/05084950
in governing the types of products obtained by the condensation
reaction. Unsaturated conponents, whichy15 may be present in the
feedst ock, readily undergo oligoneri zat| on form ng conpounds with
ring structures, and foll ow ng hydrogenatl on, result in oli gorrerl C

hydr ocar bons an bons ,.w ructures,in.the

oY oauct. 20 vaReSHls SEinY 5 pbbleg ootttk et ARolsifEet (Bhmegial
havi ng 1 ong c Fﬁubaumhbgﬁes/m, SAOMNRS1 00 0diesHl 102/ ahd Base o 03! AeSeptrated.
paraffins (n-al kanes), ketones, and dilcetones, primary and secondary
al cohol s, al dehydes, al kane acids (fatty aci ds) and terpenes. Carbon
numbers of sumt;lﬁhtﬁs%tgnw%@#ﬁm chains are typically from Cl12

to C38. 25 Exanples of suitable biological starting materials include
fish oils such as baltlc herring oil, salnmon oil, herring oil, tuna

il h
0L 2SNONY S o IBCKAR BBl BBl AR blsbEf o
soybean oil, @btamadlbly thb @rqeessi decordingvie tbe linventddrt coisgEthgoddnderzttsdnas i
oil, palm 0| I

, t .oil t oph d
kernel oil and® 8]8%1 P Ogl bﬁﬁgoqsafﬂi’?séo‘g h é"tﬁ‘h og' %fgrqglé}yaﬁi“ﬁ‘g]?t

fats such as réicton, tsabéefqmt aiydro@le@@gmbﬁ rédion, 1éhd REMEHRfioh Qestighade
fats and oils, as vel | as fats, waxes and oils produced by genetic

engi neering. Ascordmete die precernofths daveation th%enneiaw@mstea?tw alcohols,

materi al s of Q9i1¢ abs rm.}\%gpe

Chi nese wax (?%@gctgﬂf/\/aé( %Mgglleiﬂ nﬁﬂd“?an r?v\‘g%? ?

wel | as pl ant hMé@xs'gﬁnhtnasal@l iscmenization feadtionsing nwmayd«mﬂle pmldmum(
candelill a wax e séhﬂﬂht%)ﬁ?s% oil, rice bran oil, esparto wax and Japan

wax. The process nay a je used for processi ng m xtures feed
originating from bi ol ogi cal and synt hetic feedstocks, and if

necessary, dst ocks pr.adui ce 0 o ocesses. thetically
produced fléed&%a?gocgﬁl 1gven Pn’ 11 ﬁg‘h@gé&fﬁ%ﬁa@f?ﬂc a‘&%%gtgf’g]ﬁ }H’j
al so be used ag ﬁé&tdck%f&ilolﬁﬁeﬂSdr%hﬁletuﬁbﬁginﬂbl iferSadét Bethe Goh@@dsioacks
are contenplated, but in this case, products are not based on

renewabl e nat HER qllgglsgr‘t{yegydrg@opygeagmnt F“Eﬂﬂ theo isppstization vy the produst.

di ol s and/ or y S a t QF,Q; o] he

i nvention. Su?@é e’ d?%l EB?%% ﬁ%g épti Q%So‘?ﬂ%lgé ﬁ/edg roo%‘él‘faiﬁn Etef),

di car boxylic muasiatmaaméri%usbmgfsmpsy aI cohol s, and

2,2-dimetyl-1, 3-propane didl (NPG. Suitable polyol alcohols include
for instance glycerol, 2-ethyl-2- hydroxynethyl propane-1, 3-diol
(TMP), 2-net hw is Aedeysdryotoyinetdyg [thepleogth nd hididearBéh chiabls of AMohols to obtain

2-butyl-2-eth ne d| EPD), and (hydroxynet h
1, 3- pr opane- d%@?é%t‘]ﬁg%"mﬁ?;’? ytcﬁgom%rbﬁg{ﬂ %‘%Salﬂltﬁ‘? ﬁ%ﬁ ?““FW)é(e é"%gfé’
bei ng producethe itdehfifs)this AOAchROS By BlldVeink BFitrladyl Mldﬂﬁrs@ébﬂ Qaturated or
preferably used. PartlcularIP% for inprovi n%lowte ure

properties angnspgyat?ﬁf algg]@qlﬁgpr @b]yesatggtegag@ gls| rgact bylghgepp@dother thus
addi ti onabs 5 COBRARARL Sarbh- -l Bhals a{lﬁ]guﬂ eﬁﬂé%t L sthidfrd B 6 Ybitined
he base ol ls may e

structure of e us rocar ons serving as
di l uents, f or intemedinee Wﬁﬂdﬁm@bﬂ:sdmtarbdne chizie slehgth,| a:ssalcopo?eﬁmupbisy

of blologlcal t|o al | dd t thef st o i

different pr o?:tgagislgispe%s Hg Elé Egddg? Oﬁ% @8%1’%‘?1 ¢ ﬁ ﬁgaé’%el

class is fronmAkbRol of ﬂa@@eeﬁstoélﬁ/ﬂﬂhﬁﬁllsda yorfpriuat:8 Or $cverdblydeoxyl groups, thus
obtaining several branching sites in the structure of the product. The alcohols may

30  also contain other functional groups.



17 Process Al cohol condensation step Feedstock conprising primary
and/ or secondary, saturated and/or unsaturated C - 5 C40 alcohols is
subj ect ed WO 2WoHges§ati on to substantially increase theraTaFbosoIvaIvher
of the hydrocarbon product. Saturated al cohols are preferably used as
the feedstock. In the process the Guerb reaction is preferably used
for obtaining branched nonat ui cti onal and branched pol yfuncti onal

al cohol s respectively from nonohydroxy and pol yhydroxy al cohols in

t he condensati og@reacti 0 Knov¥n 10, basi cﬂ)cat al ysts of t1|i|e Guer bet
reaction, sel dC{EPPRSHOHYE KT HOPHRRYY ZPH8K FeaLlapy safyrpisyf pr upsgturated

al kal i ne eart RicaBé18 ith cafbdn HainBérs BOOES to T, pRsTRPIF shiihted A1dbhdls with
co-catal yst conpri si n% a netal salt are used_ as reaction cat al%cgils.
The amount of %@IB‘&Q grsciiem| (A o afi axe fepgipd Withoeapd aherpipethe radgohgl
from1l.5 to 1Q,2 iRt j = o

chromi un{ 111) 9“#‘5%%%5 kit %:s ?‘%%ﬁhg TyfiRkapsy {’%“? %ﬁ&@&gﬁ%&gﬁg&
pal | adi um 5st amayibe insceased tonathieve the satbde numnhers smthe sargeifrogn €48 tsC48 as
soluble in water.. ols, pref.era ul phat.es .and,chl ori des.. . The
co-catal yst i §e‘{1msrg% f?‘lngg%nﬂﬁtaggﬁlcggl‘fﬁshtgﬁ ‘%e 9&}§‘efr‘lrIl BEUIE, 710, @ /é’hoqs with
particul arly phiefeechdibsymiebsased, tuslerabling)th® ifdreaby ofvé gldleculdy deipki 6fs

or al koxi des (.al cohol ates) of alkali. netals together. with zinc _oxide
or pal | adi um &ﬂ?ﬁo %%@P%’Fh?ﬁ@l P‘H_Eb?%ﬂ@ﬁtlﬁ‘l fe gargqnemgp‘éqr%pg&tgy
used in the ragad HABInETRIND d1278 28 Whigh gieldTﬁﬁg%mﬂol& RatcQRANRAMYeRN
reaction of al cohols |s%£erforrr_ed at 200 to 300 C, preferably at 240
to 260 C, Phefioenel? nCheilng sirailar imagnesy eloptiedewith awo or moreciisetiasal OH
provided by tBg,gl %@%éu&ﬁ%ﬁgﬁmh Ned nfn%?‘%léo(%lsrgvi)fﬁ E{.&E cl\{ﬁﬁfgx%d/%
| i berated in e reaction, sald wate el fig cont1 nuously separ at ed.
Al t er nat i vel y alcolmds withitwo biemgreHentitionpl gesips inay be Symiteeyic leed/puderived frgma

short residen [ Wil e separating.unreacted. |ighter conponents
from al ready (rﬁgta%a? {eagteﬁggg?%rasgﬁ&%%?g%g?% ESV distillation,
followed by recirculating the |ighter conponents to the chain

| engt heni ng st ep. dr odeoxygenation step 30 In the subsequent | MO
step, het é? oai"'bﬁ’t? ngceﬁ%%fe‘gr’ aien, 8‘5?513%'5’ 4 rqrp@/egm%é{opgwsanon
reaction of almaeid Srodic® ik HEOMAdebYgbigiod lsfep) &hﬁﬂbérgﬁlgp&@%b&ﬁn fkmt he

18 condensation step_and _hydrogen gas are reacted under a’pressure
rangi ng bet weeh water. Bhadditionymay ofhert exvgph.ynifegeneard sulfitrdcomsponmds atehe

tenperature bﬁiﬂﬁﬂaﬁe{oﬂ%& 1000ve8. Srafea c g&g& %@ﬂgﬂpﬁ%gfé%d In

the TIDO step, special”catalysts containin oup VI 11
and/ or VI A of ofthe clzin aredbtiirsy s$ hepofduthe 5 el enents is used. The
111)0 catglyst is preferably a supported Pd, Pt, Ru, Rh, Ni, N M or
CoMb catalyst, the support being activated carbon, alum na and/or
silica. In a Phefanrhitd lodbdiborntobtdided meate i bydrfdeodybehatidat sfepedre
after the MO step s rified for instance by stripping with steam
or a suitabl e_s‘%éegpewe Rdretsgmprizgfien. i W&_&m@%tﬁpﬂg@w—mmhed
hydrogen. 1t hydrbYIaRBING of the MRIRVRs bASEThdriz88 s@ et 18 hiflecfes contain
efficiently as possible ;l)lrl or to the hydroisonerization steip and
optional fini g1mensjm§tt l@pqc es, thus improving low temperature properties. Following the
25  hydroisomerization step, oxidation stability of the product may be improved by an
optional finishing treatment. In addition, an optional dewaxing may be performed

prior to or after the finishing,

Also branched paraffins with shorter chains of the diesel and gasoline class are

30  produced in the process as by-products,



Hydr oi someri zation step 15 After the 111)0 and the optional
purification steps, hydroi sonerization is carried out by reacting
hydr ogen gwe, 2007®8796evi ousl y obt ai ned hydr ogenat ed conpREITAI2006/630649
optional paraffinic additional feed, in the presence of an

i sonerization catalyst. In the hydroisopgrization step, the pressure
ranges fromO0.1 to 20 MPa, preferably from1 to 15 MPa. The
terrperature ranges between 100 and 500 C, 20 preferably between 200
and 400 C Fth§{=ﬁt‘_:‘j1‘¥(droi soneri zati on step, special catalysts

cont ai ni ng rml sieves and netals of the Goup VIII of the
periodic systemof the elenments, for instance Ni, Pt, and Pd, may be
used. Alum na _and/or sjlica may be used as suEpor S.

Pr ehydr ogenat i188 feedsiackysf ithsnprorgss toamprigas o tleask oo ﬁlﬁﬁh‘gl salgetad cf'@m) the
may be subj eclggnt QnSistieehy an%ﬁr“ | QB th‘EIaQ aﬁ(f'ﬁns%

step, under mld conditions ydr ogenat p055| e dou on s I'n
conponent s 5i n monehydsexy, alenkols, dielsiand polyolst sl mimemiﬂlsreoﬁmdbqholsnmludae

coke formatio ne [0G8S L nectal tic.3 act|V|t

is mainly Iostrl;o{ctilu%};n %t“é(%()h&s ﬁ%) tslh O8li7Y 8 ng y Fgurated

pr ehydr ogenat akohdls anaomcm ﬂcﬁolsmetdgq)réfbﬁm@ﬂﬁei Qﬂct&loﬂb}’\ﬂmﬂgﬁﬂadhhﬁﬁ,
catalyst at 19 t er.a es. petween 50 and 400 C, under a hydr
pressure rangiaﬁéveﬁr%narl?? P15t g(‘iwﬂ/lgé m%?g\“éﬁt‘%ﬁﬁ]gtgr?%ﬁ@?ya %P@g"g

bet ween 150 aggd/80froGucedetih ratub dragslk. Faf§ SWoBols @@Hbé@ﬁ&h%légkﬂ 10
MPa. The prehydrogenation catal yst contains netals of the Goup VIII

~and/ or VI A%of Tathemperialedoptianplly efubisctednte anenehtssvergihpugfication and/or

r ehydr ogenat i e d
R ST e QiR Xaps |t BlecbBOA R ot DURBANY Phelas the by

carbon, al uni fanditioking sicps c anclBewasgnghpdrelysiFolth ovprodpet hefatty  acids,

hydr oi sorreri zat | iona Xi.n na

pe{f?)r {rpd Sit rsfggl?;%i?giﬂ Iag;g 0%‘%%8 bm%@ﬁ%é@é f?&%ﬁ?f"r’f?ﬁiﬁ%ﬁfﬂg
cat al yti c dewakihgters)reltuo oUfatty a QMseste® to givie AWdB61s, 26
as well as opt| naI g]?aertaa%él ni add| ti onalﬁyf eed react |ng1t he presence

of a dewaX? ng“@ ﬁlq @198 ysts conprising metals of the
Goup VIII of the perlodlc system of the elenents, such as Ni, Pt or
Pd are swtabI){ used. In the dewaxing step, the pressure 15 varies

fromo0.1 to 26&lqgbeals CPW@‘“F@FPp@P i‘ieéﬁféc%’@ﬁhbe Brodugedisgany kgow gethods,n
the sol vent - b@%faab@,em 0QrinB AR AL bf LIRSS VrfginS SEH & FloiRY animals

di ssolving th
and/or fishes. Corresponding starting materials derived from algae and insects are

20  also contemplated as well as starting materials derived from aldehydes and

ketones prepared from carbohydrates.

The starting material of biological origin is suitably selected from the group
consisting of’
25
a) plant fats, plant oils, plant waxes, animal fats, animal oils, animal waxes, fish
fats, fish oils, fish waxes, and
b) free fatty acids or fatty acids obtained by hydrolysis, acid transesterification or
pyrolysis reactions from plant fats, plant oils, plant waxes, animal fats, animal

30 oils, animal waxes, fish fats, fish oils, fish waxes, and



oil (isonerized product) in a mxture of solvents, for instance

met hyl et hyl ketone and toluene. In the process, the solvent and the
feed are pwWEsME/G6B79% ount er current 20 manner and t hus nRGREEI200T/DI9549
m xture of oil and solvent is introduced to a cooling unit. Cooling
results in crystallization of the paraffijnic waxes. The cooling
tenperature depends on the desired | ow tenperature properties of the
product. Wax crystals are filtered fromthe mxture, collected for

further proces n vent. r y ev rajion from

the base or I - e, Al By oneSRiinislioR TR BafiRonatb Bl Blaaf exs

optionally be sukjirasitfes, atnanzilldﬂlwﬁhﬁugvéaaés, ﬁgfrmsl fi¢h cﬁl%}’ﬁﬂﬂﬂ@de@ aagnds

and aromatics. In case said finjsh mg s per fornmed usi ng, h% rogen in
Y

the presence & @ttragigplkyl estgrs obtaingd py exlertfiration off Aenbals Witlhstty peids of e

30 thus ranging ﬁlm%gl%gqisﬂ/gﬁ%m%gf er ably from2 to 15 MPa, and
the tenperature rangi ng between 50 and 500 preferably between 200

and 400 C. 5| ne) radcohols edfaafwcblmlmgproslmmfa‘keedamaqm or t‘a@mmﬂﬂﬁn@
netals of the G e nd
al um na and/ or Sﬁ%ﬁqu;{ls r#aan? oil Bﬁmg%%% V?a%sr %ﬁ’%ﬁ%%‘gs ém%[r‘; ess ﬁ&l

preferably a supfpts;ﬁﬂobﬂ?ﬁﬁshwaxes;md\h cat aI yst, the support bei ng

al um na and/or, silic Ei n shi | so be achi.eved b

pol ar 5 conpof@en#taéy GgP]ﬁ g%yﬁydﬁfﬂyﬁ,ltgpgestcgh%m& ﬁlﬁ’ﬁoiﬁls frdm
mol ecul ar si eveayax'gbsfmbbgicapﬂlgm @fuict is passed to a di'stillation
and/ or separation unit for_ se arat| n? product conponents boiling over

di ff erent IPerrﬁbr‘ﬁ"ESE?r@dr%W&?é a%&féile affrand Paly, angfats) gils apd paxes obtained
appl i cations. ydrocar bon conponent obtai ned as

t he product, g]ng? g’fénsw tnﬁbgP&‘ﬂydr ocarbon may be used as dil uent
in various sthbealmestﬁéaiérs‘@ﬁmgsmefeﬂalhe i nvention, such as in the

al cohol condensation, HDO and/or isonerization steps for increasing
the conversion and/or sel ecti vi ty and/or for controlling the 15

exot her mal naPianeamf fiftheils, @ad thiaa fatf\typicatig comprdeytsiestie dbfroyaetod withf or
i nstance the ckle-bed r or.of the prior art is preferably used
in prehydrlgge%f’?ﬁtya@rqs h?V’B@th%h?an(S‘Wé?t}“fgtl on, and hydrof i ni shi ng
steps. 20 Product The process according to_i-.the invention yields a new
type of high quality branched and: par affl njic hydr ocar bon conponent
suitable as a base oil. The base: ﬁl . ey

wherein R;, R, and R; represent C4-C30 hydrocarbon chains. With respect to the
hydrocarbon chain, said fatty acids are unbranched carboxylic acids with long
chains. Main hydrocarbon chain lengths are 18 carbons (C18). C18 fatty acids are

20 typically bonded to the middle hydroxyl group of glycerol. Fatty acids linked to
the two other hydroxyl groups typically have even carbon numbers, generally
between carbon numbers C14 and C22,

Fatty acid composition of the starting material of biological origin may
25  considerably vary among feedstocks from different sources. While several double
bonds may be present in fatty acids, they are non-conjugated, but at least one

intermediate -CHy- unit is between them. With respect to configuration, the



25 has excellent viscosity and | ow tenperature properties. The
process according to the invention also yields as by-product branched
and par af f M@ 08796 car bon product suitable for diesel FPCRFI2096/050549The
di esel component contains typically sonme short carbon-carbon side
branches, resulting in an exceptionally{fow cloud point and cold
filter plugging point but still a good cetane nunber. In addition, a
30 hydrocarbon conponent, suitable as solvent, gasoline and/or a

oo o are SPAVEPERM SEpef Al A o Y L g o

particularly f]@ﬁdﬁtﬁﬁﬂhs saké iside bffthofather @igﬁgdmle Bdndl Ak Ee fRhbdri ofltbe S
have a substanti effect on the conposition and distillation range

of the productd®d BPOP%P&%@ fhey fee gensallyelocated) at thsrfrqeagnd ofthe shaigay
be fractionat qgnlys @lfaiyu{dcabbmha@s Qh.«yemiﬂbaetdfo&b%bieaumg d’éﬁéﬂdo% the

carbon nunber ranges to be tailored according to requirenents of
vari ous appl i oaxieusridant pppnimak tts, etk or wmﬁgvnggcnséheamm oftibg faty efid.

eshect i vely CIBTRICaE SRR SR 68 BUERE] T ackdiCnd? pBLRRMEL B

carbon numnber acidmg%iyaaoédsomf &smeil contaire higheanmbwsits bf doubdea bomisgan@fthd he

product mai nl ds ngi h of .t he -hydrocarbo al n of the
f eedst ock. Ba Eer gm t |th%31y E%ﬁ’%ﬂ fibpinsois Higher HQ%]H?IFgﬁ ?{‘HW‘?: o
narrow di stil lphint 6ils andAgsl fdave extrenely I ow vol atilities when
conpared to corresponding products of the 15prior art. Carbon nunmber
ranges of ¥he base oils of the invention are extrenely narrow,

typically no 'P«‘QﬁﬁaEﬁ%bx@&%Q%hE%rﬁﬂ?&&ﬁénggé@ébﬁw Eﬁe@ucegﬁ‘%’s ’ﬁﬁma

structures and carbon nunber ranges of S prod
process accor emmg’ranb rolg inhestimatiag tdxidation esistiricae thermhal stakibitysiang lofw

4-6 cSt/100 C), T r

governed by t e car oﬁﬁgﬂérlr‘g bggﬂét Eéga?técekds gzﬁgﬁjgogar nthl?lu 8 01:of
t he hydr ocar bprisiutthebtaasé byithe asiensdtiony rdactidrh @msanratetli compbsend, vs}hécﬂnst
C18, preferably between C26 an 0., 25 Typical structures. and carbon
nunber ra 6|es"%£l BBl ﬁ%q-ﬁeggoﬁk’hVag%’F%ﬁgg? ZAROMEHF 08 RSN N e
oils VHVI, GT l:omptdm& aglth Wing (Sitkcrides eardl [{B1I63%ing hBchégdﬁétuﬁf t res@ler inved
fromm neral oj.I's, and bel onging to the same viscosity class (about 4

to 6 cSt/100 ejgomgric Rydrecarhans svdebydroparhons ovith rie; sfrictiress iifthe  final
napht henes ar g;dgu@i cal exanpl es of these conpounds. WO

2007/ 068796P /F12006/ 050549 22 Table 2. Carbon nunbers and
structures of base oils Base oil

20 Waxes are mainly fatty acids esterified with alcohols having long chains.
Moreover, waxes contain various amounts of paraffins (n-alkanes), ketones, and
diketones, primary and secondary alcohols, aldehydes, alkane acids (faity acids)
and terpenes. Carbon numbers of such fatty acid and alcohol chains are typically
from C12 to C38.

25
Examples of suitable biological starting materials include fish oils such as baltic
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,

30 peanut oil, castor oil, jatropha seed oil, palm kemel o0il and coconut oil; and

moreover, suitable are also animal fats such as lard, tallow, and also waste and



Car bon nunber / % by FIMS Structure 1. Derived fromfatty Al cohol
C32/ C34/ C36 acyclic conponent about 90 % nononapht henes about 10 %
. 1WO0 2007/068796 01 2. Derived fronfatty al cohol aHGI/KRH/050549

acycl ic conponent about 90 % nononapht henes about 10 %' 0 3. GIL
C25- G35 acyclic conponent about 90 % nopgnapht henes about 10 % 4

"." 4. Slack Wax (SW C25-C35 acyclic conponent about 70 %

m)nonapht henes about 25 % di napht henes about 5 %

10

15

20

25

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
biological origin include animal waxes such as bee wax, Chinese wax (insect
wax), shellac wax, and lanoline (wool wax), as well as plant waxes such as
carnauba palm wax, ouricouri palm wax, candelilla wax, jojoba seed oil, rice bran

oil, esparto wax and Japan wax.

The process may also be used for processing mixtures feed originating from
biological and synthetic feedstocks, and if necessary, feedstocks produé:ed by
other processes. Synthetically produced feedstocks suitable for the process step in
question may also be used as additional feedstocks. Also pure synthetic feedstocks
are contemplated, but in this case, the products are not based on renewable natural

Iesources.

In addition to monoalcohols, also diols and/or polyols may be used as feedstocks
in the process of the invention. Suitable diols include e.g. diols derived from
dicarboxylic acids, dimers of fatty alcohols, and 2,2-dimethyl-1,3-propane diol
(NPG). Suitable polyol alcohols include for instance glycerol, 2-ethyl-2-
hydroxymethyl propane-1,3-diol (TMP), 2-methyl-2-hydroxymethyl propane-1,3-
diol (TME), 2-butyl-2-ethyl-propane-dicl (BEPD), and 2,2-bis(hydroxymethyl)-
1,3-propane-diol (PET). For the thermal stability of the base oils being produced,
alcohols not containing tertiary carbon are preferably used.

Particularly for improving low temperature properties and for producing heavier
base oils, branched additional components to obtain branching sites in the

molecular structure of the base oils may be used.

Hydrocarbons serving as diluents, for instance hydrocarbons of the diesel class,
preferably of biological origin may be optionally added to the feedstock in
different process steps. Boiling range of hydrocarbons of the diesel class is from

150 to 400 °C, typically from 180 to 360 °C.



--- 00 5. VHVI C25-C35 acyclic conponent about 40 % nononapht henes
about 35 % H -------- Fe.o.-=--...----- yo...r. ki----r, 110 WO

2007/ 068798RCMHIETO6/ 050549 23 di napht henes about 15 %BQIH2106/050549
napht henes about 10 % Base oils shown in Table 2 are produced as
fol | ows: 1. Base oil according to the invention is obtained by
condensi ng, hydrogenating 5 and hydroi soneri zing feed conprising C16
fatty alcohol. 2. Base oil according to the invention is obtained by
condensi ng, hﬁﬁro enating and hydroi soneri zing feed conprising C10
diol and C12 faP¥§" al cohol 3. GIL is an isonerization product of
t he Fi scher-Tropsch waxy fraction. 4. SWis an isonerization

product of the Sl ack Wax waxy fraction, derived from 10m neral oil.
5. VHVI is hydﬁ'l‘éfglpgﬁq{’éiﬁns%@%%neri zed base oil derived from mineral

gi I t Sat ur at e‘i’e_@ﬂéﬂfe{?ﬁ%ﬁﬁi&lﬁ%ﬁﬁﬁﬁlag%f §éc§ﬁhc?5)j sit.%lﬁkétahain%.i' ﬁ%taﬁﬂ?ecg@ﬁs
hs Sfoégnm;%gnﬁlogﬁcqhgfq i@vsybjectgc? to ?:oﬁdegsca%glrl t(l) r{];gbstacl)ltiaﬂ;a incc?eraseo ?heaglarbon
number of the hydrocarbon product. Saturated alcohols are preferably used as the
feedstock. In the process the Guerbet reaction is preferably used for obtaining
branched monofunctional and branched polyfunctional alcohols respectively from
monohydroxy and polyhydroxy alcohols in the condensation reaction. Known

10 basic catalysts of the Guerbet reaction, selected from hydroxides and alkoxides of
alkali and alkaline earth metals, and metal oxides, in combination with a co-
catalyst comprising a metal salt are used as reaction catalysts. The amount of the
basic catalyst varies from 1 to 20 %, preferably from 1.5 to 10 % by weight.
Suitable co-catalysts include salts of chromium(IIl), manganese(Il), iron(II),

15  cobalt(Il), lead(Il) and palladium, stannic oxide and zinc oxide, the salts being
salts soluble in water or alcohols, preferably sulphates and chlorides. The co-
catalyst is used in amounts varying between 0.05 and 1 %, particularly preferably
between 0.1 and 0.5 %, by weight. Hydroxides or alkoxides (alcoholates) of alkali
metals together with zinc oxide or palladium chloride serving as the co-catalyst

20 are preferably used in the reaction Chain lengthening by means of the
condensation reaction of alcohols is performed at 200 to 300 °C, preferably at 240

to 260 °C, the reaction being carried out under vapour pressure provided by the
alcohols present in the reaction mixture. Water is liberated in the reaction, said
water being continuously separated. Alternatively, the chain lengthening reaction

25 may be run using a short residence time, while separating unreacted lighter
components from already reacted heavier ones for instance by distillation,

followed by recirculating the lighter components to the chain lengthening siep.

Hydrodeoxygenation step
30 In the subsequent HDO step, heteroatoms of the products obtained in the

condensation reaction of alcohols are removed. In the HDO step the product of the



1 C(n).H(2n+2) paraffins 2 C(n).H(2n) nmononapht henes 3 C(n).11(2n-2)
di napht henes 4 C(n).H(2n-4) trinaphthenes 5 C(n).H(2n-6)

t et r anapht W&R867/@88786 n) . H( 2n- 8) pent anapht henes | n Tabl RCT2FI2G06/850549
percentages (% by FINIS) refer to the groups of conmpounds determ ned
according to said nethod. 24 Using feeggtocks with different

hydr ocar bon chai ns and the al cohol condensation reaction, nolecul ar
masses of the products may be increased to reach viscosity ranges

| Fanter hyar osarisBiSP sBEEL FEbRR s algpdindinRgl iR itef hReE
fuels from f egdisiRickEMPa, preferably between 1 and 15 MPa, the temperature being from
100 to 500 °C, preferably from 150 to 350 °C. In the HDO step, special catalysts

containing a metal of the Group VIII and/or VIA of the periodic system of the

5 elements is used. The HDO catalyst is preferably a supported Pd, Pt, Ru, Rh, Ni,

NiMo or CoMo catalyst, the support being activated carbon, alumina and/or silica.

In a preferable embodiment, the reaction product obtained after the HDO step is
purified for instance by stripping with steam or a suitable gas such as a light
10  hydrocarbons, nitrogen or hydrogen. It is favourable to remove impurities and
water as efficiently as possible prior to the hydroisomerization step and optional

finishing step.

Hydroisomerization step

15 After the HDO and the optional purification steps, hydroisomerization is carried
out by reacting hydrogen gas, the previously obtained hydrogenated component,
and optional paraffinic additional feed, in the presence of an isomerization
catalyst. In the hydroisomerization step, the pressure ranges from 0.1 to 20 MPa,
preferably from 1 to 15 MPa. The temperature ranges between 100 and 500 °C,

20  preferably between 200 and 400 °C. In the hydroisomerization step, special
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 supports.

25  Prehydrogenation step
Optionally the feedstock comprising alcohols may be subjected to a
prehydrogenation step before the condensation step, under mild conditions to
hydrogenate possible double bonds in components in the feed, such as unsaturated
alcohols, and to reduce coke formation in the next process step since catalytic
30 activity is mainly lost due to coal formation on the surface thereof. The

prehydrogenation is carried out in the presence of a hydrogenation catalyst at



5 with shorter chains, and base oils from feedstocks with | onger
chains. Wth respect to nol ecul ar structure, base oils or base oil
conponent swWgX2001w879avent i on di ffer from products of thePGIFIRI06/650549aS
may clearly be seen from Table 2. The product obtained by process
according to the (structure 1 in Table 29 has 10 nethyl branches at
the ends of the hydrocarbon conponent, and to a | esser extent ethyl
branches within the hydrocar bon chain, and in addition nethyl branch

or branches in the m dﬁl e of @ Fﬁ/lgr og (irbon chain. The 1&5 uct
differs from tHBEPEEreS Ref™ s “oFLGehH2 TP RIPSULE JEtk

and 4 in Tabl g, 2) Mp4p| l%pelrgm havk, 'B&Pn% Fdoote

chains. Br anch?as Ioca?ed |n t he ﬁ]&atgfei} 15@?{1e hy rg‘gg gﬁh@% F&e

| ower the poumrqssnrntrangmgsr&dum dbtwl@rﬂrfaat’ﬁmpmhyxkegm'atmmeatekyslscmﬁamme

chain. In addi br anches
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is reduced. A 2:% favourg bl e for the pour point and
viscosity ind 0t"l“i %’rﬁ?@‘j % FePot Beipherdivatled earbon. ¢lumung gndar sifica.
There exists an opti mum correl ation between the viscosity index and
pour point with the main hydrocarbon chain conprising only a few

br anches. Acc&emaﬁggytepto i nprove the pour point, the paraffin with
met hyl branch i he
et O anChBSIAAA 1 BT ERaliSP UL A hP Dot Sy BB 1
conpl et el yof r perfaredr citheh estalyficallyeopas csolvamttbaséﬂyﬂewaadmg/ Inhéhe hengalytier
products of the |nve tion corrprl e rel atlv opor tions of
oo | zed. moRCEHTES PP A AGY M oot o be Bp gty Brel & Gytfona
branched hi ghpareifubdditional Gietl 1eg01130 WidFreienpé 0kl dewaking oatalysblzeohtegh

viscosity indices (VI) even thou\gpré1rﬂ3]0 our point is below - 25
The base oi | S¥RHYCAFPHENE Haetrly ¢ &froun Eo?ﬁpﬂ’?s@?%‘l"aﬁéﬁ@d"f the

hydrocar bons BRieAtg, ek &ml PHOORY ard buitaBBsed-18 the MeRatihg SEHRA HESu!
| east 90 % preferably at least 95 % and particularly preferably at
| east 97 96 by vauss diom b te2@ MPas thel teamyngratire btiog betwlere (rald|500 fe base
is of biological origin and produced from5 starting naterials of

bi ol ogical origin. It conprises not nore than 15 % by wei ght,

preferably nom ﬂierselvteiﬂamséd)ﬂémmgebghfﬁrﬁmdamrdré Edﬂa&tddybwalﬁoaﬁﬂ@t}m
not more 5% by..wei ght nonapht henes. onpri ses n re than 1
% by wei ght , é@@ﬁ@g F@ ot BRI SBV%%%FT@P&S% ethyl ketone
particularly Mu‘%ﬁkﬁ@'lﬂ e ﬂmSésmhm\&m arff thé ¥28 dredidaqanh keRRS RAREnt

pol ynapht henes. 10 For base oils according to invention the viscosity
i ndex is Abremenng andthus mizgde The mjxtyre of ©iland f@@antpampémedm ¢ cooling

preferably at %\{1 Fa?(goh:h Ore&fﬁﬁTM %&ﬁﬁ tion! BF tﬁ’é) qfﬂhé"twd((er abi% c?(%lfvi'\]gp

-9 C, prefera an -1 an artlcu y pre
than -15 C (A@m@nﬁ:@ﬂependwn\mmmmﬁ lowaemparmmre pmptraes ohthgeproduchase

oils of the i ent| an n rabl no nor.e
than 3 carbong, a?rtelfﬁ%F?r)f" E%F’é’%&"& ° %’86 erxeéﬁfl%oaﬂd
(FIMB). At Ieﬂﬁtsolﬁéht%dmpam&d@beoipotdnﬁnﬁroﬁﬂmebasha;ﬂ car bon nunber
within the specified range (no nore than 5 carbons, etc.), preferably
at least # % 20 by weight and particularly preferably at |east 90 %
by wei ght. Dlpﬁﬁshingtste@n range of base oils of the invention is no
nore than 150 preferably no nore than 100 C, particularly
preferably noThbedelMﬁ abtaingd abqvg enayrophioradly by sebjectedstoinishistz (GEMORIng

2887, distil lﬁ‘h} ﬁgub?é)'b%és Qllcpa?d}lqatggoin cgsé said finishing is performed using
hydrogen in the presence of a catalyst, it is called hydrofinishing, the pressure

30  thus ranging from 1 to 20 MPa, preferably from 2 to 15 MPa, and the temperature
ranging between 50 and 500 °C, preferably between 200 and 400 °C. In the



Sul fur content of base oils of the invention is |less than 300 ppm
preferably less than 50 ppm and particularly preferably less than 1
ppm ( ASTM WO32D0106872626 The volatility of the base oil dfCHK¥I2006/050549

i nvention, having KvV100 from3 at to 8 c¢cSt, is no nore than

2271. 2* (KV100) - 33373 % by wei ght as detggm ned by the nmethod of DIN
51581-2 (Mat hematical Noack nethod based on ASTM D 2887 GC
distillation). 5 The base oil of the invention, based on biol ogical

starting material s, .contains,carbon 14C.i.soto i ch,ma

consi dered as hgﬁm@msgl@ﬁ’c@pe(‘i@ tcﬁég’ﬁgeco éﬂﬁ"g? é’wthﬁ/%f‘ér@ gf the
Typi cal 14C i yetiedie sgadth @ftthé RIcaRafs] afh hiubfind B@l/ér0éiRdéa Ry LRMse@NTIRNt
in the product, V\%i ch is conmpletely biological origin, is at |east 10
100 % Car bon Mydiefipishing satalysiiis preferably asvnporedBd) PoprdYigatalyst, thegppport
radi oactive C%ﬂﬁg%ﬁﬁiﬁﬁ BRdYorl dficd. FiARE) a8 e dchiel LR LRARES S N
1950 (ASTM D 6866). The 14C isotope content of the base oil according
to the invént compenenisaiiag aflsprpiwpanateriady, suchteh elay ovmoleaelar sievsesi des

bi ol ogi cal conmponents are used in the processing of the product, said
proportion being, however, nore than 50 % preferably nore 15 than 90
% parti cul ar [The psbadiseda lptoducioise phdsedh t8% Histillatidoh iasd/v@ gepaeation hdtv for
anounts of base oil of biological origin my.be detected in othe
fypes of hydr St hrotiel sinens baifls pud et FrngEe Srbesh Ay
process of th@ltéﬂw&ﬂiﬂdﬁlﬁ’eraﬁlhpﬂﬂfdaﬁ@{sly allows for the use of renewabl e
starting materials of biological origin, containing heteroatons, for
produci ng 'Base oils, but also diesel and gasoline conponents as

by- product s. i tH {4 : fl vel
o mater i ai rnah e aloBubud r e ookt i product BPRIGRIGE S AIEBYE
is provided abréeeirpap maytbeeusedvasndilugnt iniverdousastagss of i thx iptecesnds flicons
contributing : e i

renewabl e rawgrﬁ’ﬁlyéb?'f g'lgc(ﬁs%ﬁ? gggagéiﬁgéﬁgat@gh@e n%n&qg%ﬁgéo%%lezggo n steps
Accordi ng to fdreincreaging i tha, convéraioe aid/orosdlgctivitnt anidvorn orc asrimoiiingn the
hydr ogen i.s 30 t ai ne t stapility of said base oil in humd
condi t i onégbeF’Wgﬁ)‘fW@E‘@?ﬂW ﬂgﬁef‘ﬁ'ﬁ Ot base oils containing esters or

ot her heteroatons. A paraffinic hydrocarbon 27 conponent is not
deconposed as easily as esters that form corrosive acids, A non-polar

and ful 'y sat ériEtedsataligt brdaeprion &5 iptanes thertrielde-ged waptoref the peer a1t ied
using the pro t I By eni Vi oX :

het er oat ons OPx%geEaH?{r npdggtll t %srﬁé ﬁ}?#e&?ietg St (H)lgjlp’i nﬂﬁﬁéﬁsﬁ%%mé@gnﬁ- qflﬁldl n
t he i someri zahydsplinjshipg stese car bon chain is branched, thus inproving
| ow terrpeP@ture properties, that is, the pour point is |owered and
filterability at |ow tenperatures is inproved. Wax is converted to an
oi |y hydrocar Besdueivi ng a vi scosity index

(vi scosity-tenperature-dependence) very suitable for base oils 10

wi t hout any blending limtations, and further it is fully conpatible

Wi th | ubri cantThagidbdsk desordiv tothé iveRionGEESs Lhevk HPe bNNGR ARy branched
hi gh-qual ity saturated base oils having a_|ow pour point may_ be

produced, sai ehdppsalipicihydgearhen eqmrongrtspitapdeasa bage ofl gl base oil product
25  has excellent viscosity and low temperature properties. The process according to

the invention also yields as by-product branched and paraffinic hydrocarbon
product suitable for diesel fuel pool. The diesel component contains typically
some short carbon-carbon side branches, resulting in an exceptionally low cloud
point and cold filter plugging point but still a good cetane number. In addition, a

30  hydrocarbon component, suitable as solvent, gasoline and/or a component of



15 tenperature conditions. The product is typically free of sulfur,
the viscosity index thereof being preferably at |east 120, and thus
it may al sWORe0EWBMabl y used in applications of APl G ROGIAIRM06/HHNSE
oils. Fatty alcohols derived fromdistilled fatty acids and fatty
acid al kyl esters to give 20 fractions ?%:cordi ng to carbon nunbers
may be used as feedstock. Branched paraftinic base oils having narrow
boili ng ranges and vari ous physical properties may be processed from

t hese fractions cardin o .t he e [ car hon er
Fanges. of -t ho B r Sk okt A el pidfe Ge bt e tigl

C5- Cl10, diesekiglall- C26, base oil at |east CI18. D| stillation range of
base oils 25 produced froma feedstock having a single carbon nunber
is narrow. Narrow distillation range indicates that the product does
not contain amedsigdi, ahd ?ﬁ-ﬁbﬂ&l}( FERARARY dEIN B THIE BiofRiS glnyatenals
lighter than the average), as can be seen as decreased volalility of
t he product, rhé!iﬁﬁ rubﬁfgnm effectipndhe ermmrt@nsmé rdertlll'dmaemgeaif theproguct.

| ubricants ing %tén%@' fe%&’s% r%nQrQ% &6 RRGT 525k SRR Y S
28 (neaning nD ecu es consr eaVier ? han he average are”
cont ai ned i n ddllgiondogive ffdmtmmr hamhg sarrow eatbed hember| ranget euirbertaalowde
properties of the.,product.. For the. base oil .of .the

car bon number ? ‘é‘i‘?ﬁdl& Pi FRAUFeBeRts ofdatieus aprieptions- Jop (f &ﬁ‘iﬂ?‘%@ lﬁq!,'gng

f eedst ock conMpgdrotdrbeh cHa@s dmns @185 C2h ahB 2! bypicaBEdrbord A@mbers of the
distillation range is adjusted di sti | 1ing t he product in order to

obtain a flpacPrasHcae m@spmaelaegh 30 GHGyeanr A irpdtict ractians; aving
preferabl e fop,tfie duttohi kAbes r%% ?Teeoﬁaﬁ@d Qinks 1Y tﬁa oh O &R 5 %

nunber ranges and thus narrow | at 1 on ranges. ere ore
conposi ti ons ofodbeisaainiyldspends on dhenlgngtb of the liyidvesatbor nham) of sherfequtock

nol ecul es of r v, | i ent
condi tions. T%ldggbdggseo%hﬁ a%cgumc% tloq%ol@ﬁ&q%hv \111?%[ oﬁ@%’a}iﬂﬁﬂtﬁg ng%g
viscosity i ndbave adremblyl lewdeladtitities whegmdmpzmﬂ ﬂowodes;m%ﬁgdrcalaad obthe

hi gh pri ce Vi scosr fy Index Inprover (W) or in other terns Viscosity
Modi fi er (Q/I\/p Prart commonly known, that the W is an 15 additive,
whi ch causes hlghest anount of dep03|ts in vehicle engines. In

addi tion, reduction of the amounts of VII results in significant
savings in cogt“é’onﬂ‘l?@er E?é&%u%fethﬁ s aideobthe ineentign aforteemelio RE s

no sul fur, {r#p%ﬁpneﬁno% &rbﬁﬁ’s’%?ﬁgr@cil EY&% ‘f@kéeﬁst@&@sﬁﬂé %ti;lc%lgé”s

conventlonal neral ase product nmy nore sa
used in appl i et ¢ashon wmelee ranges efiidic bwrmlssﬁ@kp@kbwlthe@rmess ancogding to

spray. Mr, ? ng-S?tl? E}ﬁ?@ ?m&oﬁﬁgmﬁgc \trlglc%mPyaSF 4- glcb‘r!ﬁﬁ)c‘%)dl ngresented 1 Table

i nvention

2. The carbon number is governed by the carbon number of the feedstock. The
carbon number of the hydrocarbons the base oil according to the invention is at
least C18, preferably between C26 and C40.

25 Typical structures and carbon number ranges (C25-C35) of synthetic
hydroisomerized hydrocarbon base oils VHVI, GTL and Slack Wax (SW) base
oils of the prior art, derived from mineral oils, and belonging to the same viscosity
class (about 4 to 6 ¢St/100 °C), are also presented in Table 2. Structures of
naphthenes are typical examples of these compounds.

30



hi gh for antioxidants and pour point depressants,

and thus the life

time of the 25 lubricating oils are | onger and they can be used in
t he col der WA HBRIeNnt t han | ubri cants based on the corR@EMERWHBIOSHase

oils.

The base oi

t han products based on nore reactive eshgrs,

resi st ance t her eof

acids or fatt

fromunsaturated fatty acids of biological
t he base oi

esters,
conventi onal

from Fi scher Tropsch process,

y al cohol

base oils b
or

di ners, or

of the invention is also chemcally nore stable

and the oxidation

is better than that of 30 base oils based on fatty

ased on esters, produced
igin. 29 Conpared to

of the invention is nore conpatible with

& Didasboaumbed ahd sricairesdsF bade oilsbase oi | s obt ai ned

and wi th hydrocarbon base oils,

as wel |

with lubricant additives. Mreover, it is conpatible with elastomners,

and thus it d
nodi fi cati ong.
this inventidgd.is that
specificationikﬁT

|'i ke other gr
10 wi t hout ne
invention is
Starting nat g

1 US43 25 W rout
An addilti onal advantage of thelbase oil according to
(32/G34G36l s t he APl grolip~Ahbase~sitl s
hereflore it can be used in epgine oil formulations
oup Y91 Hase oils according the $ i rchangi
didnt fattp er|facyclic bemp@gi dbeut W%s. The base oil of the
gﬁe efably based on renewabl e natFkaLAfesgu&séS¢¢x»T«/»*«
8l of [the process of the invehtion are avail abl e al

over the worlid, and mMiiRA¥RIphiHAR aBbitlip28t i on|af the process is not
limted by sijgnificant] initial 15 investnents]|i ont 0 Y PN

i nstance to tlhe GIL tgchnol ogy. The products ofti_the inventive Bﬁocess
are carbon difgade—regt+ral—wth—+respect—tothe—use—and—disposal

thereof, that|“is, they will not increase the ¢arbon dioxide |oad of

t he at nospherBetifed ont|adgtic tempineaidbe Mk ve WW
materials. 20 At |east|] one nethyl branch is found in th of

the mai n hydd&€8r b&t¥dhai n in the hydrocarbon|c

t he process ¢
one net hyl br
f eedst ocks, |
they are |iqu
I n contrast,

eﬁponenﬁtQ#Eggggﬁfbva/\
ocar bons | east

oi | applicati
bei ng obt ai ng

mononaphthenes about 35 %

hicbi? A %hb&a@hthé&&é bdat40eg6 hyfr
anch of tlhe diesel class, producad\LLQQLQ§ﬁéi§25\u§\AT:TM
digd superi or |1 ow tenperature properties, t ils,
id even gt | ow tenperatures, the[cloud point being | ow
for heaviler C26-C40 hydrocarbon gonponents and for base
gns, nor gécbhazsone branch 1s necpssary, said branches
bd_mai nly |by hydroi soneri zati on. Eﬁ\ﬁvk“ﬂ/\/\””A“Nf\/\)\
GTL acycli¢ component about 90 % H\A/YW\A(\
mononaphthenes about 10 % ‘
V\/\/\N\/\O/\A/\,/\/\/
4. C25-C35 Y\/\)\/\/\/\/\/\/Y\/\)\
Slack Wax |acyclic component about 70 %
mononaphthenes about 25 % \f\/\M’V\O/W\/\N
dinaphthenes about 5 % Mm
3. C25-C35 \]/\/vb\/wx\/\/\r\/\)\
VHVI acyclic component about 40 %




By neans of the optional prehydrogenation step, coal formation on the
catal yst may be reduced, and noreover, prehydrogenation results in

i nproved ywél 201§68199e base oil conponent product. 5 Exakgil/E00ERHM e
1 Condensation of Cl16 al cohol derived frompalmoil, followed by

hydr odeoxygenati on 10 200 g of primary,saturated Cl6 fatty al cohol
(hexadecanol ), palladiumchloride (5 %%m pal | adium and 12 g of

sodi um net hoxyl ate were put in a Parr reactor. Mxing was adjusted to
250 rpm tenperature to 250 C and pressure to Q0.5 MPa._ Slight

ni trogen pyrge was raintained to sweep out W
reaction. 15 The condgnsahlR0.4 L3¢ b0Nn was garried out until the
anount of dondensed |a c%lﬂg% was staé‘?l ised {n GC analy . After
reaction the product] was neutralized with hydrochl ori i

hi gh pressyre Parr rleactor using a dried anfl activ 3
catal yst, tlo give a|methyl branched paraffip:

with water [and dried w th lciu Qride. [l hThe 111D0 st ep,
t he condenged al cothWSB’ilafﬁﬁlg sa?g]f.’)@gbvés 20( hydr odeoxgﬁmt ed in a
ol was

hydr ogenat ed—at—3840-C—under—apressureof 5 MPa—mxtng—at—366—rpn
until no al cohol peak was detected in the FTIR (infrared) spectrum
The pour poBate ails shéven iifabicate paidhgdd dofallvased C32 paraffin wax was
69 C. The other properties are 25given in table 3. Exanple 2

Condensation of fatty al cohol derived from pal mkernel oil and diol

31 pal | adi um) BaRbillcrdity 68 WFerRnNe ¥iaic byosddving] lci},rdré'g%nitﬁ]%ﬂ or.
M xi ng was gtg{usted to 250 rpm tenperature to 250 C and pressure to

0.5 /s/fPa. 2m hygsgisqmerizingdpe eisifg £1adathtalgoheld t o sweep out water
| i berated i i L r; i ) il
. BE_U] é?:@ordﬁ%lrlg Eﬂfi\%lﬁﬁ/{e}\rggn 51@ %Eﬁitr)ﬁéli? ib&nﬁﬁl%@gﬁ%nﬁﬁ%

the amount of condensed al co Ve, st abi SI'S.
Af t er react pshhydrasosresidingtfeagecompeising 8110 died and €2 fatslalsohdlor i ¢ aci d,

washed with ' i ' i.de next TI DO
step, the c%‘nvgié]%gse%q%%rkgﬁonmr%hﬁfgt@%ﬁg}h%g"é? %%@%@%@& ogenat ed
in a high p#4e3¥us en Ramerizatiaa tpesdudtsefithe Sladk Vexk wany feation,aletidedlDom

Ni Mo/ Al 203 cat al% t, to give a nethyl branched paraffin. The al cohol
was hydfbgefiies it 340 C, under a pressure of 5 MPa, nixing at 300
rpmuntil ng AIVPROAydReAkkedand dRhRfiERbasdoll &ived idnSRaetal #im The
carbon nunbers of the conponents in the product m xture were

Cl12+CI OtCl2 = C34 with two nethyl branches, Cl2+Cl2 = C24 and Cl10+Cl10

= C20 with t Sch . d i—zgf;&#n = i t hree
met hyl br an% esa@'lbggllogﬁr pq? ﬁlltagg?easbg?%rrret y rggnsc 8%?%“%?% wax
was 18 C. Cha&IMBmmbead; aesordingtodhecarbonmand hjdreged atdms apfadlods:

Hydr oi SsQirer i zation 2(9(n).H(2n+2) paraffins
2 C(n).H(2n) mononaphthenes
3 C(n).H(2n-2) dinaphthenes
4 C(n).H(2n4) trinaphthenes
5 C(n).H(2n-6) tetranaphthenes
20 6 C(n).H(2n-8) pentanaphthenes

In Table 2, the percentages (% by FIMS) refer to the groups of compounds

determined according to said method.



The C32 paraffin wax obtained in Exanple 1 was isonerized in a Parr
reactor to give a branched paraffin of the base oil class using a

reduced PtWOREEWBAS sieve/ Al 203 catal yst. Preheated patGHFIRIGANHNSS?
i someri zed under a hydrogen pressure of 3 MPa and at 340 C until a
pour point under - 15 C was obtained. 2b4Finally, light fractions

were distilled fromthe product at reduced pressure. The properties
of the condensed, hydrodeoxygenated and hydroi soneri zed baseoil are

given in table 3. .3 0 ties, t o, hi gh. proparti.o félﬂi her

ol |1 ng. conpodliiie FERisRr W afiens Pifiotstocds sl aRE B 1o opremoiep

t hough pour p@édation, Smoledltsr madfesCof the paddhubts Inay(ey Hottased b atsehangtosity

properties of conpounds,in gxarrpl es,, . BEx 1 Ex 2 Ex.3 FINS Average

MV 451 478 457%anges required for different applications. It is thus possible to produce lighter
hydrocarbon products such as solvents, gasoline, and diesel fuels from feedstocks

5  with shorter chains, and base oils from feedstocks with longer chains.

With respect to molecular structure, base oils or base oil components of the
invention differ from products of the prior art as may clearly be seen from Table
2. The product obtained by process according to the (structure 1 in Table 2) has
10  methyl branches at the ends of the hydrocarbon component, and to a lesser extent
ethyl branches within the hydrocarbon chain, and in addition methyl branch or
branches in the middle of the main hydrocarbon chain. The product differs from
the GTL and SW products of the prior art (structures 3 and 4 in Table 2) typically
having branches only at the ends of the chains. Branches located in the middle of
15  the hydrocarbon chain lower the pour point considerably more than those at the
ends of the chain, In addition to the location of the branches, the number thereof
affects the pour point, the pour point being lowered by increasing branching, but
at the same time also the viscosity index is reduced. Accordingly, being
favourable for the pour point and viscosity index, the number of the branches

20  should be limited.

There exists an optimum correlation between the viscosity index and pour point
with the main hydrocarbon chain comprising only a few branches. Accordingly, to
improve the pour point, the paraffin with methyl branches requires less
25  isomerization in the process of the invention after the HDO step in comparison to
paraffinic waxes completely free of branches of the prior art. Typically the heavier
products of the invention comprise relatively high proportions of isomerized
molecules containing more than 30 carbon atoms. Such branched high molecular
weight compounds typically also exhibit high viscosity indices (VI) even though
30  pour point is below - 20 °C.
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25

The base oil according to the invention, is comprises branched hydrocarbons
having carbon number at least C18, and it comprises at least 90 %, preferably at
least 95 %, and particularly preferably at least 97 % by weight of saturated
hydrocarbons. Preferably the base is of biological origin and produced from

5  starting materials of biological origin. It comprises not more than 15 % by weight,
preferably not more than 10 % by weight and particularly preferably not more 5 %
by weight of mononaphthenes. It comprises not more than 1 % by weight,
preferably not more than 0.5 % by weight and particularly preferably 0.1 % by
weight of fused dinaphthenes and polynaphthenes.

10
For base oils according to invention the viscosity index is more than 120,
preferably at least 130, particularly preferably at least 140 (ASTM D 2270). The
pour point is lower than -9 °C, preferably lower than -12 °C and particularly
preferably lower than -15 °C (ASTM D 5950).

15

Width of the carbon number range of base oils of the invention is no more than 5
carbons, preferably no more than 3 carbons, and particularly preferably no more
than 1 carbon (FIMS). At least 60 % by weigh of the product has carbon number
within the specified range (no more than 5 carbons, etc.), preferably at least 75 %

20 by weight and particularly preferably at least 90 % by weight.

Distillation range of base oils of the invention is no more than 150 °C, preferably
no more than 100 °C, particularly preferably no more than 70 °C (determined by
the method of ASTM D 2887, distillation points D10 and D90).

25
Sulfur content of base oils of the invention is less than 300 ppm, preferably less

than 50 ppm, and particularly preferably less than 1 ppm (ASTM D 3120).

Nitrogen content of base oil of the invention is less than 100 ppm, preferably less

30  than 10 ppm, and particularly preferably less than 1 ppm (ASTM D 4629).
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26

The volatility of the base oil of the invention, having KV100 from 3 ¢St to 8 ¢St,
is no more than 2271.2*(KV100)>%" % by weight as determined by the method
of DIN 51581-2 (Mathematical Noack method based on ASTM D 2887 GC

distillation).

The base oil of the invention, based on biological starting materials, contains
carbon *C isotope, which may be considered as an evidence of the use of
renewable raw materials. Typical '*C isotope content (proportion) of the total
carbon content in the product, which is completely biological origin, is at least
10 100 %. Carbon "C isotope content is determined on the basis of radioactive
carbon (carbon *C isotope) content in the atmosphere in 1950 (ASTM D 6866).
The *C isotope content of the base oil according to the invention is lower in cases
where other components besides biological components are used in the processing
of the product, said proportion being, however, more than 50 %, preferably more
15 than 90 %, particularly preferably more than 99 %. In this way, even low amounts
of base oil of biological origin may be detected in other types of hydrocarbon base

oils.

Advantages of the invention
20
The process of the invention particularly allows for the use of renewable starting
materials of biclogical origin, containing heteroatoms, for producing base oils, but
also diesel and gasoline components as by-products. In addition to traditional
crude oil, a completely novel raw material source for high-quality branched
25  paraffinic base oils is provided according to the invention. Also carbon dioxide
emissions contributing to the greenhouse effect may be reduced by using

renewable raw material sources instead of non-renewable ones.

According to the invention, a base oil only containing carbon and hydrogen is
30  obtained, the stability of said base oil in humid conditions being higher than that

of base oils containing esters or other heteroatoms. A paraffinic hydrocarbon



VI (ASTM D2270) 203 145 KV100 cSt 4.9 4.3 (ASTM D445)

Noack volatility, wt-%
WO 2007/068796 PCT/FI2006/050549

10

15

20

25

30

27

component is not decomposed as easily as esters that form corrosive acids. A non-
polar and fully saturated hydrocarbon component free of sulfur is obtained using
the process of the invention by removing oxygen and the heteroatoms of any

impurities of the feedstock in the HDO step.

In the isomerization step, the carbon chain is branched, thus improving low
temperature properties, that is, the pour point is lowered and filterability at low
terperatures is improved. Wax is converted fo an oily hydrocarbon having a
viscosity index (viscosity-temperature-dependence) very suitable for base oils
without any blending limitations, and further it is fully compatible with lubricant
additives.

With the process of the invention, high-quality saturated base oils having a low
pour point may be produced, said base oils being thus 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 API Group III base oils.

Fatty alcohols derived from distilled fatty acids and fatty acid alkyl esters to give
fractions according to carbon numbers may be used as feedstock. Branched
paraffinic base oils having narrow boiling ranges and various physical properties
may be processed from these fractions according to the invention. Typical carbon
number ranges of the product components are as follows: gas C1-C4, gasoline C5-
C10, diesel C11-C26, base oil at least C18. Distillation range of base oils

produced from a feedstock having a single carbon number is narrow.

Narrow distillation range indicates that the product does not contain any light
fraction (meaning molecules considerably lighter than the average), as can be seen
as decreased volatility of the product, resulting in reduced emissions and reduced

use of lubricants in practical applications. Neither any heavier components
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(meaning molecules considerably heavier than the average), are contained in the

product. This results in excellent low temperature properties of the product.

For the base oil of the invention, the carbon number and distillation range are
mainly governed by the feedstock composition. For base oils of the prior art, the
distillation range is adjusted by distilling the product in order to obtain a fraction
having the desired kinematic viscosity. It is preferable for the lubricants to have
base oils with narrow carbon number ranges and thus narrow distillation ranges.
Therefore, the compositions of base oils according to the invention contain

molecules of similar sizes, behaving in a similar way under different conditions.

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,

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.

Moreover, the response of the base oil according to the invention is extremely
high for antioxidants and pour point depressants, and thus the life time of the
lubricating oils are longer and they can be used in the colder environment than

lubricants based on the conventional base oils.

The base oil of the invention is also chemically more stable than products based
on more reactive esters, and the oxidation resistance thereof is better than that of
base oils based on fatty acids or fatty alcohol dimers, or base oils based on esters,

produced from unsaturated fatty acids of biological origin.



D90, C 455 It is essential that high quality base oil has high
viscosity index and | ow pour point. Pour point is |owered by
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An additional advantage of the base oil according to this invention is that it fulfils
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 inferchanging rules

10 without need to perform new engine tests.

The base oil of the invention is preferably based on renewable natural resources.
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

15  investments in contrast for instance to the GTL technology.

The products of the inventive process are carbon dioxide neutral with respect to
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.
20
At least one methyl branch is found in the middle of the main hydrocarbon chain
in the hydrocarbon component produced by the process of the invention. Such
C11-C26 hydrocarbons with at least one methyl branch of the diesel class,
produced from C5-C13 feedstocks, have superior low temperature properties, that
25 s, they are liquid even at low temperatures, the cloud point being low. In contrast,
for heavier C26-C40 hydrocarbon components and for base oil applications, more
than one branch is necessary, said branches being obtained mainly by

hydroisomerization.



Analysis -El. ¢ 3.tM9 APl (111, AG OWAPI GpDI, SWAPI GplV, PAO
Met hod KV100 (cSt) 4.3 6.0 4.0 5.7 ASTM D445 KV40 (cSt) 20.0 33.1
16.8 30 ASWO2AARSNHF 122 128 140 PCT/FI2006/050549

30

By means of the optional prehydrogenation step, coal formation on the catalyst
may be reduced, and moreover, prehydrogenation resuits in improved yield of the

base oil component product.
5 Examples

Example 1
Condensation of C16 alcohol derived from palm oil, followed by
hydrodeoxygenation
10
200 g of primary saturated C16 fatty alcohol (hexadecanol), palladium chloride (5
ppm palladium) and 12 g of sodium methoxylate were put in a Parr reactor.
Mixing was adjusted to 250 rpm, temperature to 250 °C and pressure to 0.5 MPa.
Slight nitrogen purge was maintained to sweep out water liberated in reaction.
15  The condensation reaction was carried out until the amount of condensed alcohol
was stabilised in GC analysis. After reaction the product was neutralized with

hydrochloric acid, washed with water and dried with calcium chloride.

In the next HDO step, the condensed alcohol obtained above was
20  hydrodeoxygenated in a high pressure Parr reactor using a dried and activated

NiMo/ALQ; catalyst, to give a methyl branched paraffin. The alcohol was

hydrogenated at 340 °C, under a pressure of 5 MPa, mixing at 300 rpm until no

alcohol peak was detected in the FTIR (infrared) spectrum. The pour point of the

obtained methyl branched C32 paraffin wax was 69 °C. The other properties are
25  given in table 3.

Example 2
Condensation of fatty alcohol derived from palm kernel oil and diol

30 Cl10 diol (1,10-decandiol, 60 g) and C12 primary alcohol (140 g), in molar ratio
1:3 were weighed in a Parr reactor. After that palladium chioride (5 ppm
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palladium) and 12 g of sodium methoxylate were put in the reactor. Mixing was
adjusted to 250 rpm, temperature to 250 °C and pressure to 0.5 MPa. Slight
nitrogen purge was maintained to sweep out water liberated in reaction.
Condensation reaction was carried out until the amount of condensed alcohol was
stabilised in GC analysis. Afier reaction the product was neutralized with

hydrochloric acid, washed with water and dried with calcium chloride.

In the next HDO step, the condensed alcohol mixture obtained above was
hydrogenated in a high pressure Parr reactor using a dried and activated
NiMo/ALO; catalyst, to give a methyl branched paraffin, The alcohol was
hydrogenated at 340 °C, under a pressure of 5 MPa, mixing at 300 rpm until no
alcohol peak was detected in the FTIR spectrum. The carbon numbers of the
components in the product mixture were C12+C10+C12 = C34 with two methyl
branches, C12+C12 = C24 and C10+C10 = C20 with one methyl branch and
C12+C10+C10+C12 = C44 with three methyl branches. The pour point of soft
methyl branched paraffin wax was 18 °C. Other properties are given in table 3.

Examplc 3

Hydroisomerization

The C32 paraffin wax obtained in Example 1 was isomerized in a Parr reactor to
give a branched paraffin of the base oil class using a reduced Pt molecular
sieve/ALO; catalyst. Preheated paraffin was isomerized under a hydrogen
pressure of 3 MPa and at 340 °C until a pour point under — 15 °C was obtained.
Finally, light fractions were distilled from the product at reduced pressure. The
properties of the condensed, hydrodeoxygenated and hydroisomerized baseoil are

given in table 3.

It is essential to isomerize the hydrocarbon compounds produced by alcohol

condensation reaction followed by hydrodeoxygenation to improve their cold
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properties. Due to high proportion of higher boiling compounds, the VI of the

product of invention is high even though pour point is under -20 °C,

Table 3. Carbon numbers and properties of compounds in examples

5
Ex 1 Ex2 Ex3
FIMS Average MW 451 478 451
PARAFFINS 100 100 90.4
' MONONAPHTHENES 0 9.2
DINAPHTHENES 0 0.4
TRINAPHTHENES 0 0
TETRANAPHTHENES 0 0
PENTANAPHTHENES 0 0
Aver. C/molecule 32 32
Baseoil PP °C (ASTM D5950) 69 18 -26
properties
VI (ASTM D2270) 203 145
KV100 ¢St 4.9 43
(ASTM D445)
Noack volatility, wt-% 11.1
(DIN 51581-2)
GC D10, °C 390
distillation
ASTM D50, °C 444
D2887
D90, °C 455

It is essential that high quality base oil has high viscosity index and low pour
point. Pour point is lowered by increasing branching, but at the same time also the
10  viscosity index is reduced. As shown in examples 1 and 2 in table 3, one or two
branches in baseoil are not enough to lower the pour point (PP) to favourable
region below -12 °C. The properties of the hydrocarbon components produced
with the process according to the invention are excellent as shown in table 3. The
products are well suited as base oils without blending limitations, and further, the
15 products are also compatible with lubricant additives. It is however clear that the

invention is not limited to embodiments described in the examples, or to
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combinations thereof. The invention may also be carried out in other ways

without departing from the invention.

In following Table 4 properties of the base oils of the prior art are shown for

comparison.

Table 4. Properties of base oils

Analysis API API API API Method
GpIll, Gplll, | GpHl, | GplV,
HC- HC- SW PAO
CDW CDW
KV100 (cSt) 43 6.0 4.0 5.7 ASTM D445
KV40 (cSt) 20.0 33.1 16.8 30 ASTM D445
VI 122 128 140 135 ASTM D2270
Pour point (°C) -18 -12 -21 <-63 ASTM D5950
GC distillation (°C) ASTM D2887
10 % 395 412 394
50 % 421 459 421
90 % 456 513 459
GC-Noack, w-% 13.3 5.8 12.5 DIN 51581-2
Molecular
distribution,
w-%
Aromatics 0,0 0,0 0,0 0,0 ASTM D2549
Paraffins 37,0 26,8 72,4 100 FIMS
Mononaphthenes 37,3 39,3 23,9 0 FIMS
Dinaphthenes 16,1 20,3 3,5 0 FIMS
Other naphthenes 9.8 13,6 0,2 0 FIMS
Sulfur, ppm <0,2 <0,2 <1 ASTM D3120 /
D 4294
Nitrogen, ppm <] <1 <1 ASTM D4629

HC-CDW = hydrocracked, catalytically dewaxed base oil

Example 4

Carbon number distribution

The proportion of the narrow carbon number distribution of the base oil product is

dependent on distillation. In Figure 2 the carbon number distributions by FIMS of
VHVI (413-520 °C cut) and the baseoil of invention (360-°C cut) are shown. In




9,8 13,6 0,2 0 FIMS Sul fur, ppm<0,2 <0,2 <1 ASTM D3120 / D 4294

Ni trogen, ppm<l <1 <1 ASTM D4629 HC- CDW = hydr ocr acked,

cat al yt i caMO20PREREd base oil 10 Exanpl e 4 Car bon nunbRGT/FI2006/050549

di stribution The proportion of the narrow carbon nunber distribution
of the base oil product is dependent onagistillation. In Figure 2 the
carbon nunber distributions by FI M of

addition to the narrow carbon number distribution, 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. The baseoils of the invention contain higher amount of higher boiling
5  fractions compared to the conventional product of same viscosity range (KV100
about 4 ¢8St), as shown in Figure 2. The lower boiling components with carbon
number < C31 in Figure 2 are due to cracking in isomerization. The relatively
high proportion of the higher boiling compounds enhances VI of the final base oil

product.
10



15 VHVI (413-520 C cut) and the baseoil of invention (360-C cut) are
shown. In 34 addition to the narrow carbon nunber distribution, the
carbon nunber distribution of the base oils according to invention is
narrower than that of conventional “base oils when distillation is cut
in simlar manner at > 413 C corresponding to C26 paraffin. The
baseoils of the invention contain highed3anount of higher boiling 5
fractions conpared to the conventional product of sanme viscosity
range (KV100 about 4 cSt), as shown in Figure 2. The | ower boiling
conponent s w tatsa bon nunber < C31 in Figure 2 are due to cracicing
in isonerization. The relatively high proportion of the higher
boi I i ng conpounds enhances VI of the final base oil product. 10 35
Clainms 51. A process for producing base oil, characterized in that
feedst ock conprising at |east one al cohol selected fromthe group

consisting of primary and secondary saturated and unsaturated C -C40
monohydr oxy alleohol s, diarreceshébrsrdusing biase eibrrbararsetized in ifent feedstesic e
of a basic cat . i f 4 Q. th
condenaat | on SotRaRE bl GRERESY A G the OB, Sk oy 4P
hydr odeoxygenatdondarg astttatet anth desataathd dileCnmpnasadroxy dleociglsndioly amd

0.1 to 20 MPa te rat.ure rangin rom 100.to 500 C, and then
hydr orsaner | oeaveR 1 FRErSdh i SR00 ol d BRe Sinitsh o8 feireiie ik
hydrogen presshe 200181310 ¢, 0fheOechdérRatidh Maudt is%ﬁd?dﬁé?iﬁehﬁt@d AR ng

from 100 to 500 C. 152. The process according to cllaim1, ]
char act er il9edpregenchtf & hedrpédasazgaveton earplystomdenne Hydrwseen prasswt cautgiig

selected fro e.grou SiSti of, sat ur.at > Y.

al cohol s andnﬁ%g%gge@ ?%é@%%%?atggp?%gwﬁ?5%3%§g3%§89g%ﬁghﬁﬁiéP%#WF?,
char act er i zedhjdroisbvatridedeinathe qliezkndesof28) igdaterivaibnf dacilyst vali@r4 hixdrogen
mat eri al of biological, origin selected fromthe group consisting of
pl ant oils, pP’&ﬁ%ur‘?/\H%%@gg‘ﬁﬂl ?)th%o MPe st a tepipaRgiuTe Tanging Sierhi0 tf’ép‘g"%nd
ani mal waxes; fish oils, fish fats and fish waxes; recycl ed food
grade fats and oils; fats, oils and waxes obtai ned by genetic

engi neeri b; &ils andh¢ atosesiacrardagfie oleimall gelwractdrizessindhat; the fadddtyalte s

and ket ones_pfeRated, fIEAT)SAHDORY 042G Y a0 PR ¥l H8luPured 4.

process, and Al xtures o ng nat er
C24 fatty alcohols and mixtures thereof,

3. The process according to claim 2, characterized in that the alcohol is
20  derived from a starting material of biological origin selected from the group
consisting of plant oils, plant waxes and plant fats; animal oils, animal fats and
animal waxes; fish oils, fish fats and fish waxes; recycled food grade fats and oils;
fats, oils and waxes obtained by genetic engineering; oils and fats derived from
algae and insects; aldehydes and ketones prepared from carbohydrates by acid

25  hydrolysis process, and mixtures of said starting materials,

4, The process according to any one of claims 1-3, characterized in that

the condensation step is carried out at a temperature ranging from 240 to 260 °C,

30 S The process according to any one of claims 1-4, characterized in that the

basic catalyst is selected from hydroxides and alkoxides of alkali and alkaline



4. The process according to any one of clains 1-3, characterized in
that the condensation step is carried out at a tenperature ranging
from240 to 260 C. 36 earth netals, and netal oxides, in conbination
with a co-catalyst conprising a netal salt. 6. The process
according to any one of clainms 1-5, characterized in that 5 the

hydr odeoxygenation is carried out under 38 hydr ogen pressure ranging
froml to 15 MPa at a tenperature ranging from 150 to 350 C. 7. The
process according to any one of clains 1-6, characterized in that the
hydr odeoxygenagarith matals,sdnd shetelosrtidésn i1 egmbindmn wille a corpaiyeh tosmistg 2d
fromthe 10 gr.oy cgnsisting of nmetals of the Goup VIIl or Goup VIA
of the peri odin(":e&fg ‘em of the elenents on a support, preferably the
catal yst contains Pd, Pt, Rh, Ru, Ni, NiMo or CoMb netals on
activated carbon, alugjna and/or silica suppgrts. 8. The praocess
according to &y one g%e RIOSFSRECPIAnE ARy L0E 8f Flaigs I-py chpsacterizedyp that
hydr oi soneki zatd RyiirbdoRRch Rt c - rom
1 to 15 MPa at aﬁ)'{aenper at ur edﬁ?gng?iggb?%%gggwrggﬁg%sﬁ%@%%& P
process accor dé hHMPe abajempeatet raigagfon 18] todi@réct eri zed in that the
hydr oi soneri zati on catal yst contains a nmetal of the Goup VIII of the
periodic 20 system of the elenents, a nol ecular sieve and/or a
support, said7cat al Pisd prpeeed sdcatiing 10 any ahdwMdaims 1, ekatadterisé®inhansk a
Pd, Pt or N netal and/or, a support, ,the support being al um na and/or
silica. 10. % ed?ﬂ’%@s’%%&%‘g i ogtains aérlg’ﬁsgﬂ%e EAmRInSHthclepted from the

char act er ijged glduplchadisti®g oP rlefdls $1Qhd BEBVTHRRIREUP VLA bRe periodic system
prehydrogenation is carried out under a hydrogen pressure between 0.1

and 20 MPa anéf He demensen aswmnerthpicliedy 8 catalystomtaing Bd, tHieRbrRis ice
f a hyd A T ; i | ai
55, char neser R COMR ok on s AR ASERE SRR Bgler 20

10, characterized I n yst contal ns
supported netals of the Goup VIII and/or VIA of the periodic system

of the elenents, prefterably a supported Pd . , Ni . 37
Quar N Mo or Boonb carh piret e RBRE S B Sk of it 037, Maratleriagd i o
al um na an$l/ othediydidisbmerizatica. is Peffofticdcg@er BResHed ipagsiire raiping®femor to
clains 1-11, characterized in that a hgdrocartgon or a m xture of
hydr ocar bons 3Middéa tepperaiwe ranging fm 28049 *Sas a diluent to
process steps.

9. The process according to any one of claims 1-8, characterized in that
the hydroisomerization catalyst contains a metal of the Group VIII of the periodic
20  system of the elements, a molecular sieve andfor a support, said catalyst
preferably containing a molecular sieve and a Pd, Pt or Ni metal and/or a support,

the support being alumina and/or silica.

10. The process according to any one of claims 1-9, characterized in that
25  pror to the condensation step, prehydrogenation is carried out under a hydrogen
pressure between 0.1 and 20 MPa and at a temperature between 50 and 400 °C in

the presence of a hydrogenation catalyst.

11. The process according to claim 10, characterized in that the
30 hydrogenation catalyst contains supported metals of the Group VIII and/or VIA of
the periodic system of the elements, preferably a supported Pd, Pt, Rh, Ru, Ni, Cu,



13. The process according to any of clains 1-12, characterized in
t hat di esel conponents and gasoline conponents are produced as

by- product s.

37

CuCr, NiMo or CoMo catalyst, the support being activated carbon, alumina and/or

silica.
12. The process according to any one of claims 1-11, characterized in

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

5 asadiluent to process steps.

13. The process according to any of claims 1-12, characterized in that

diesel components and gasoline components are produced as by-products.



