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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
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 hibricants 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 thé mixtures of individual lubricating base oils and individual
25  additives.

Base o0ils 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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15  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);
20  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)
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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 ftheir effect on envitonment is defrimental, Problems
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acids or fatty acid alkyl esters are obtained as the product.




20 al dehydes from al cohols. I n gas phase dehydrogenation, typically
t enperature between 250 and 400 C, and a pressure between 0.1 and O.
MPa are used. Moreover, it is generally known that correspondi ng

al dehydes can be produced from al cohol s’ usi ng al um na,

silica-al umgag, 4vaf 7 1umQ¥ide, [ | ' h
products of the process are col%?fg%sléIfgﬁﬂggﬁ%%%ﬁ%%guiﬁﬁo%?%%@énffﬁ o
t enper at ur e thistproesss, ttbeppéanatolr keed ét hpotyzad én dbvtaizomss, inHhgpresence of a

tenperatures give al dehydes, re ins are typjcally ohtai ned
at 300 - 35(95‘@-‘/5%4 G}ﬂpﬁé?@%ﬁ%?r—e@ ge%%‘“ %P%???a%ﬁ%é%caé%%ér??ﬂ?f‘eaﬁsi n
aqueous sol Uhide, ¥ diBRELhQRs WeldbrdiRialrhby dt exldasd Mﬁhrgﬁega' kal i

nmetal hydroxides yielding netal salts of faatty 30 acids,
gl ycerol . | Mesddicni BR X78 6dddironidesyalpoxeddor ednyertingrplanisthdmoinal oils to

ot assi um oxi de, or_.zi nc_oxi.de e,used. In this case,the, for

goap has podP YbPiHHe ?%??alﬂlf?giaﬂ‘?%‘/ﬁ?lé(pmﬁ??g’o?%al?ctﬁ Viepe ?%WO&?I&BH% ;ngﬁ?
the gl ycer olprodskd 6dmpigses Qhd/Blefs inheMBdaRT oild, Blveetif@dbt high&Y fatty acids are
saponi fication process, the basic hydrolysis of triglycerides is

per for med atheaBéuyith aonetal gHesde aomigl qﬂ&gﬁjm-%ﬁé’& hahe s olfained
het er oat om I.Ri ; i . } 1 iC iLgin in.5 a
process for%ggﬁagi%%tﬁbghé%%fi%%a Llhl’%%f[% fg %i%lg%ﬂ I?ﬂse ﬁ%g&ﬁgtdgzelgcn
di scl osed, rhbloridher ealaiue ehiyrideapachisvapsiyinetifgiousesultinghatvasddiakom

contai ning, optionally thermally and/or chem cally and/or physically
and/ or mec hiriag |r93f%f\é/6é%u°éialqaﬁf O Pl eeinit SoRress SoBRIhPghoynets of
originin a _ :

10 n'"the bt S5t PesRETEYELnE OIS i SRR TR Bhibdh
obvi ous needidxade. dm additien, rtriing nptaeése Hiologipaloaign nfeh caneineadtrogen,
saturated hydr.ocarbpon c onents fromsstartin terjals af

bi ol ogi cal  SPIG: _?F‘P TRUPROTIS KIPYE 4 SHALEP Moisoo APG Aaf PAorE o dobly maeh
oi | s conpl yichR@lystst The@atkéaddckoasér dbtice MEBLT theafdiydh-uahhly rbqsa: 1
oils, said base oils being preferably of biological origin and havin
nmor e pr ef er dgdcacigtipe cels thn catabysisnwpeassaraniNokied meial enldlysisears ubranin
traditional .m - I hj.ect of the invention 20.An objec
of ‘the | nvertran Al BREsSk Tres M ienidurhNs N APeLLreb EdnRalelRt

A further obpBehs.of the invention is a process for producing a

hydr ocar bon _conponent using starti ngg materi al s of biological origin.
25 Anot her dBpPEet bastc strsturdvan ofpkant end fish sdeand admablagds @ trglyseritew
type of bas i St i: r | - 0f i t j S
o pr oduc; g ey Sag iy b SREL T AR kD S AR Ot BebE RS
i nvention i stractpredeés®s: f or produci ng a gasoline conponent. 11

Anot her object of the invention is a process for producing saturated
base oil and di esel conponent fromstarti g materials of biol ogical
origin, said products mainly notﬂ%ont ai ni Mg heteroatons. 5 An obj ect

I

of the invention is noreover a bage oi kying with the
requi renments of the APl G oup I[I{ ;

1 o~ %)/R;;
O

wherein R;, Ry and R 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 proups 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

a
5

n

5
g



The characteristic features of the process and base oils of the

i nvent i onWear28071@89Sesent ed i n the appended cl ai ns. GeneP@I/F12006/050548
description of the invention The process of the invention for
produci ng a hydrocarbon conmponent, and particularly a high-quality
saturated hydrocarbon base oil of biological origin, conprises a

ket oni sation step, a hydrodeoxygenation step and an i sonerization
step. The isqnerization step refers here both to isonerization of
unsat ur at ed AuSANS Vi raeans jof shegs dorge.khemianily fer instages whyarids oabeeps, or

particularly -ed i and ci y d
al so i soneri 2 g?sﬁgérl\&g?& ﬁ|c;larr aféﬁ?’%tli%é %%tg%ﬁe&?’l gé.(?lh}g}l/ %OEE}F ﬁ#ét #ggmeaﬁg
fatty acid alckgthicelamt ghysicapprelrostmedtsys it® terhovel ingulieieo dita@ringnwih e,
whereas the isonerization o araffing is carried, oyt follow ng the
ket oni sat i on PEFESHBB@E0BE t ‘tgqtﬁlbﬁ?laina r%ﬁ?ﬁ&“‘é{ﬁ‘&e@ﬂ f Feagié?iSvat i ves or
conbi nati gns thereof, preferably fatty 25 acids, fatty acid esters,
fatty al cohols, fatty al dehydes, anhydrides of fatty acids, or netal
salts of f at {The go¢teimtadf biblogicehiavaimatariabisngftear dsapregranssstd @sihg edetavak
of the process, id. starting.materials of biolaogical origin may

bt et reat ed. | et s HabissPodedion ~GuR B orpehugRL el o
aromatics. Pagidé frﬁag'i Be pesHRLD G mTBYelRickiigy b ahdtma hRlysy tbithRAL. .In a
Napht heni ¢ conpounds are cyclic saturated hydrocarbons, or )

cycl opar af f i hgdrolxsis reartian, alsjapd fatsr iepst oyith oyséertelding fres Sithesidmand A
napht heni.g ¢ g [ I : .
(nononap ﬁ? he %g%&g)? Q§ \%% )blré: 0 at'ltahgger ]I%%%l ﬂs?%!reg%)’fg Egr;&gtg 3 ﬁ&sdg[%lg{ ﬁrg d%ctxon of fatty

di napht hene) acids arawknbwaie v dapon gplittingcofll b yderidee dimndem afght presgire, Obasic

three or nore fused ring structures (polycyclic naphthenes or

pol ynapht henggﬁr.o?s% efn SOBHIEGR (RRrGER ey 5 110 HPOR o BRI Tpess, the
reaction of ¢anRex i iahid3dRideR el UAlddY I
particularly ?%‘?% actiqgg}?lccorres%%nﬁ ng Secst ers@g{%@ﬁgﬁ%{rasﬁet\wen %0
al dehydes, anhy @00 tesyndana prestuat of hi-t16.MP4) préferabizawnivions being from 250
functional grougs of the feedstock react with _each other yielding

ket ones. 1The tk2eQrk sadifm Adactd Y apMatalwxides disgyinccoxids way e sddedias

t hrough an a i i ixat i

i oxi do 11 bor e B PEE R BadeRpOtneh BrbBhRneand PRy WGP RS
reaction of awhiiskolidiva offsts iretvader.sal ts carbon di oxide is |iberated.
For al cohols 15 and esters, the ketonisation reaction proceeds via

al dehydes to give a Tishchenko ester and further to ketones, for

al dehydes vi gy} s08aeRKINGSiERReri s it WATnsbdlert RASFitH WPalBR to obta
reacti ons car go& rmnox?sd{a angyﬁgdrgge 'S iSEe? at ed. aFattyochaélns
refer here t dattysadibrlklyl estersi bisthefirabsestedificatiin wactginnthe faglycryidestinoure 0

r1 ol yeeri dod caeapgseds iy Sartbyie il yisiida pEpaor it e gecloh athogasihe
fatty al coholgfice@Mehdidy ot @he WBKREFdMs!1ibREHAD TOhicRILP| Beth&R iPhdedidd the?S
In this context, the termgoﬂlﬂlégl refers to al cohol's having two or

e

mor e hydr oxyllcgholupst alseret rJdedirghpdh anayobe UEEID)Sodafe and tnotassigen

renoval fro o] u meansof hydr n ter.is lLiberat in
the react| on e A Rea e odh i HIBUEY: atfifke 1S EEHE Wl
hydr ogenas ed caiitigusyfos thef tinsadiekifidatio® ge asClollp@b e Aure btk €sDNE Bhd

Reactions of the HDO step are exothermal. After the HDO step, the
structure of 7OHE, gresseierkytweane? il andnh Mive distesifisation of five carboxylic a¢ifls

context, isonerization refers,bath to the jsonerizati,on,qf r lic
cel ds 5 and. HACer B R ag et aa e s ARk e 2907 gnd 8 MPE) ot
| someri zati ofciafc Wosakidhat §dr CRAPOENINC A UPeeOrfafly Kidide rblefit Ofn the
carboxylic acids, particularly fatty acids or fatti/bdam d "al kyl esters

refers here twnsassrification fed isbould detremored Altenasbightithew cah dwt separately
altering 3h helegtercfﬁécp PBr ansnrng(lacre' using a sulfuric acid catalyst either before or after

transesterification.



10 Hydroi sonerization refers here to the isonerization of |inear

par af f i nsWM20874687%r anched paraffins. In this context, @OTIHNOHOTIOE
range refers to the difference of the carbon 15nunbers of the | argest
and the smallest nol ecules, plus one, ingythe final product. In this
context, pressures are gauge pressures relative to nornmal atnospheric
pressure. Cassification of the Periodic Systemof the Elenents is
the | UPAC cl assification. The invention is nowillustrated with the
appended figures 1 and 2 without wishing to limt the scope of the

i nvention to Ah@.eaBast PERItE fidsalay v 25 relh@d’ BSalbdH Gith RARWS
schematically a Sr eferabl e nbcl)dslsrrggt 0 tchz Iienventt‘:%oehg or gltpr%cglss
wherein the kdtomiwahydndd, shedoutiletomlstthys feomirting by eicoidsorge aanamer

and isomerization.. .14 .FEi gur hows ,sch ticall, not her

o er bl e orbBMHaAESt SHa by Ay BREFTARGT % rocet sl et mmadieed by
aci ds ar e si safmbdsteficBlidPfo Jalirhto@ aleBhai8i 16 3hd BytiradtghalitifACEAX VRONGIHPN
steps. 5In figure 1, at least one of the followng starting materials

i s i nt roducedn@iptytysed fardhe trarsestenfiedtionds liberate@ pad atay begagystednFatiyoacidis

m xtures: fat ' 4 . ACI rs 9. aldehydes 5, ,al cohal.s 6
or acid an hyc?ﬁ%éggtb"d?,sﬂ%ﬁg(l%%%t@%%ﬁl ?%ggfét%ﬁmfng% gﬂ rCOB%‘Tr gfo ﬁ%ur}dgr

i ntroduced as: Byirbgiabreadlie Wetieh 1P esB0aWPaPay 210PCt MBe | BESB &lcohol
recircul ated product fraction (for instance 102) or another

hydr ocar bon dtbeedgd 30 1thg orepetionbés spnargpd | frgmathgebieaviert frstyt eleohalan¥s®0

as a dilugnt. |l . €O | . ' t
stream 1 orChf-@gin{C zlillrégtr)b% pze%flrélgig& '%xg%m%lr @(’%ﬁg bc?%ﬁg#@?é%ﬁé g’%reg%a% ﬁtea
feed tank 30, tehpeafueebivesk 260 bean3@iCand uh&éirmﬁﬁo%éﬂ §8uOSF 29 WPa.
passed to an optional prehydr o%enatlon reactor 40, foll owed by the

passi ng of t Hésplugigdizleeferidarepbinineddncase & eppefezirecaimlysds nesd- r eact or
50, optionally also 15 receiving the diluent 202. Fromthe

ket oni zati on reactor 50, the ketone product 51 and hydrogen stream
105 are passeriityaldehgddsyingobe prodgesiofromfatte alcdlosls 69 rerapting hgddogenins®
recei ving the gi | uent 202. The paraffinic product 61 fromthe .
hydr odeoxy gerfighy&pesuatien gactpn. thegieaction is 9pResiteIpithgyhydroggnatign reaction

unwant ed of alcohols, and thus endothermic. In the dehydrogenation reaction corresponding
hydrogenation catalysts are used but the temperature is higher, and thus side

reactions such as cracking, isomerization, cyclization, and polymerization are

possible. Supported copper chromite catalysts are 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, hafnium 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.

Qils, 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



inmpurities are renoved. Thereafter, the paraffinic product stream 71
and hydr ofy€rR00106819%5eam 105 are passed to hydroi soneri zafCHFIIOGEEOHE
80, optionally also receiving additional paraffinic feedstocks such
as slack wax and Fi sher-Tropsch waxes oF waxes produced by
gasification of biomaterial (biomaterial to Iiquids, BTL) 8, and the
di l uent 202. Foll ow ng hydroi sonerization 80, branched paraffins 81

may be subjecgted to optional_hifrofinishing 90 using a_hydrogen
stream 105, fBMagReadIsrasdily isodatedromahp shgrol, which posaleble prvoterls e
distillation £ SEP B [ . a ;ﬁﬁS il .
optionally béﬁ%ggéghq%@%%??ﬁgﬁhyg%%ggd%%r?%%??hn Hg%gtgftggbgg%hs '
dewaxi ng 110 petfermednatlabowali005ay, afider Asrnad] @raseroved ei ther with

sol vents or catalytical I¥Bi n a known manner. Separated |inear

par af fi ns mayNasider beuse of hetewatos contaning slartingymeaialsyd binlegisalrarigin inon
t 80 f i | f Hi
e str eam 11PBEF 0! dgucile Mt Guehl? RETRLARGE bl 3 F6ELRRCHRA,RE,

and/ or separ abr dhereirdre ab¥Orepmuiodbait ihe nse nefhhaterodfonb @ohiaiminggt optionally
different tenperature anqﬁs ang/ or forpgﬁeci appl i cations; gasse

I
104, gasol i néheFE#1Y qpnedey Cheically, andiare pByyicallys andipr, weehapically “treafe
figure 2, thenphsatidé alabdialy (ffeoi(f)iﬁgfciﬂ Gigifl irda BRRedsabl Yrodabitlg dlghVduality
ester feed 21 are 5 introduced into the feed tank 30 as separateée
conponent s omattated basepds. Part of the |ighter product fraction to be
recirculqbed (for instance 102) or another hydrocarbon 201 nmay be
optionally passed to the feed tank 30 as a diluent. The dil uent
stream 202 c @it $8sis beB6vd ©EdhiLH nil RNl Mdt Berely dh 06 FbRPHed for
stream 201 or a_m xture thereof. Fromthe feed tank 30, the feedstock
stream 31 t o 3B @HeEPHVhProeatstipr prodaeing heamshed saturgted divdrogprbpn cempapasty s
passed to the.l i i r : i h
Foi | owi ng | sasey onyie Al 6 idh oo, MARRCW By o et R AR
pr ehydr ogenatataratedlyasb @ilp eofoplyimriwith ehequelity ssnniretlefita tforyhighiqdalin dasy
fatty acids al kyl ester conponents are passed as . the stre 41 to the
doubi e- bdAd ﬁﬁléhwﬁo@éﬁa‘eﬁ% eingaprediraty %ﬁs Z’@q?@ﬁ"@i Qnigig e-lnﬁ Ve oBeF
stream 15 6 gpéq’errajﬂﬁ SRcisonthedidvite et Ohd HPGRE %E‘%IE ihdrh@aditibdaY mineral
saturated branched fatty aC|§ and/or fatty acid al kyl ester feedstock
51 is introdbesebilso t he ketoni zation reactor 60 optionally al so
recei ving the dicarboxylic acid feed 5, and the optional diluent 202.
Fol | owi ng ketoni zati on 60, the ketone product 61 and hydrogen stream
6 are passed(ngcayﬁaggﬁg%ﬁg@mation reactor 70 optionally also
receiving the diluent 20 202. Fol | ow ng hydr odeoxygenation 70, the
branched2par affini c product stream 71 and hydrogen stream 6 nay be

eactor 8b, " ORoBra REMEIRaR A £hotths A PRELBLT et

stream 81 to a distillation and separation unit 90 wherein product
conponents boiljng at different tenperature rantges and/ or for _ special

25appl i cat i ors TR alject off defuvenion dn@ prosessofar mroducing @ Bugerabay.
Det ai | ed descpi Lk < oy ; %@c% surprisingly found

t hat branchegggg%%$£ﬁe gﬁegyicd%%%ﬂgg%%%é en%gﬁggb sui tabl e as

hi gh- qual2sty base oils, not containing heteroatons nay be obtained by

the process of the jnventjon. Feed selected from.arboxylic acids.
and/ gr Another o _;rclact ontlthe anent?ondis a process tor pro%ucmg a nevsy type o?base oil.

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

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

component.



16 derivatives thereof, preferably fatty acids, esters of fatty

aci ds, fatv20eVeEewsl s, fatty al dehydes, anhydrides of f&CTAFI2Q06/¢56548
and netal salts of fatty acids of biological or synthetic origin, or
combi nations thereof may be used in thejprocess. In the process of
the invention, ketonisation, hydrogenation, and isonerization
reactions 5 are utilized. Branched saturated hydrocarbon conponents
are obtained as the product. In the ketonisation reaction the |ength
of the hydrocarbon chain of the feedstock is increased to such that
onl'y car bon- ogaihRR oBREHST Akanidtibn ifa P%e&aﬁﬁ- r&fuﬁiﬁ%@a‘ﬁ?at@é bdse dilgnd
nmol ecul e. Such a ketone is not suitablfe as base oil.” The oxygen
present in t ldéesklecompongnd fpormusartibe matamaledhf hiotbgided drign,t saip raductse
properties must 1be t raved f%r instance by maki ng short branches to
the nol ecul ar &Yy H¢ .mlinﬁhF éoaﬁ%scess of the invention, the

f eedst ocksi s subjected to ketonisation, 15 hydrodeoxygenation, and

i sonmerization. I n case unsaturated carboxylic acids and/or esters of
unsat ur at ed AdyBUSePf thedayeamsion py mpisewtsiabase ol gomplyirg withithsrrequiraments
acid al kyl e S as the feedstock, the isonerization may be
per f or med pr?gget%%%ogﬁﬁgati on foll owed by hydrodeoxygenati on,
otherwi se the isonerization is carried out after ketonization and
hydr odeoxygenati gn steps. 20 Feed, sel ected fromthe group consisting
of carboxyl i 3%56‘1 clergtig F?@’&FiQfeéletmé?"éﬁf%ndpbf@ﬁé?llﬁbP'g/t}feaﬁvﬁntéRﬂ are
esters ofyfa i | s, fatty al dehydes, anhydrides of
fatty acilgs, bgeiéeﬁg%gfmgfgﬁéésﬁgc?b@gﬁ’y aci ds, of biological origin, or
conbi nati ons thereof is ketonised in the process. By this neans the
hydr ocar bon chain |l ength the feedstock nmay be increased, and it
preferably r@@ﬁﬁgd’;ﬁ%’@g%ﬁﬁgﬁmgmﬂf the base oil. In the

ket oni sation step one may al so utilize feedstocks that are different

than those based on fatty acids. Such conponents are for exanple
di car boxyl i c Theirfecese @ofhrolinventivreder pewiisingck shysresakhomondspencat, and

t he function I S us__t.ncr {.hg | ecul ar. f. 1;he. .
pr oduct é%rrp%%%u%gtao h[g@[-%uﬁg@ f %r&%eteg %‘%éllgcna?@ont &%Sef %H E’?sz%llgﬁgél %rﬁgl .,
this case, acp@piistOReoNBhtEGUSED, $hidrbiRkygsitidn Bedpy ket anesofRiringion
treated in a sim]|ar, manner, as nonoketones. If 17 necessary, the

bi ol ogi cal s#&Pt THE pRMEIFaEEN HEP Fders e Dody te dsumraization@f amsaturated

pr et reat nent j f.k I f | . i

01 “the- 1 codsFacRiie M ErHRORC LR oF cr'b BB cels, Plioqtily BASRALEA Kl
hydr odeoxygenaeitls amd fittgacif alkylestersp ambas®isomeazationerftparafifing, heemeetzaten
is treated w hydrogen to gi araffjns._ The, oxyge resent, in the
ket one i 81 _sé?asw ldg3nq g4 ra}cl%ﬁhﬁaﬁﬁgﬁrﬂswsrfoa&ﬁﬁgwﬂvrqﬁ%q@&maﬂaﬁatem
sul fur cont aiyangs GRMRGHRASatRINCOMYALEHE G@E&Qie&%u?%lﬁmihg%e kOBnishtion
addition, olefinic bonds are hydrogenated. After hydrodeoxygenati on

| i ght hydr ocandBh¥) steps.r enoved as 10gases. The hydrocar bon conponent
obt ai ned fromthe hydrodeoxygenati on step may be

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



subj ected to hydroi sonerization giving branched hydrocarbon chains.
Fol | owi ngWR\80' #1680 eri zati on step, the oxidation stabil PCY/FEF006/¢rE548
product may be inproved 15 using an optional finishing treatnment. In
addi tion, an optional dewaxing nmay be pgsformed prior to or after the
finishing. In case unsaturated carboxylic acids or esters such as
fatty acids and/or fatty acid alkyl esters are used as the feedstock,
the isomerization, bgggarried out prior 20 to ketonization

fol | owed t hedryRtics: bRy SAmppundsansss sithati becbrapshsd Rt linean (Nanhehepiso
step is perf : r e :

i somerizati o%?ﬁgggﬁ%h%é;gg}%%%ﬁ%gghﬁmé e ng*[ r ugt E)P gﬂagqlﬁ?h%lcgg%ggﬂ%ﬁ
t hus gi vi ng dromi xiycloperdéng v repelbhedneoApuaphtitesic Bympomd may dompmise a

by product <. “BEISrIES SEBH mpREBh HERSSToR L KB efedy R RBHOERe (soiated

preferably caiddpBthe@d) of Bwd Hgse@ iR stRicrif@ @dedalihihthene) or three or more
hydr odeoxygenati on, and as the |last step isonerization.” The process

may al so be désed ringstrgetytes {pelkeychit naphthenee sr padpepphthenef)nat i ng from 30
bi ol ogi cal starting materials and synthetic feedstocks, in which case
addi tional synthetic feedstocks, or feedstocks produced with other
processes mayeps kesabatiod BefdtsSto thel ketosigatidieichatidnedtisiinndytic ABis BAd the
used, but then . the products are naot hased qQn renewabl e natural
resources. | YRGS othewel ngarticulagy gfaiiyoacids semresppR¢ias ofstgp.ollsghels

origin sygh L -aht al [ r
o of 11 na? b SHCRALA Rt MARCR! Bik)G ¢ RAPAS Bh AdiBRl BhlortE-
Fi scher - Tr op<edistockvepaeswith @adr otBbrad &l dingpesoneht Bierketbriisation ceaatien of twaby

sol vent dewaxi he used as_.additional f.eedstocks .in

hydr of somer | SHPPEAIC #0S PRCReLS, WRoHEhcars ey dri ATERRsfats do giveup etone,
Fi scher - Tr opsfafersinaidafndigkide $ha@ffg i tHene¥iioR! BEBRIR2olyAE kBoRRNIMY
| iquid products fromstarting materials contai ning carbon and

hydr ogen, sucépction of anhydsides and maatalr salts gabon ioxrée s Hlerrited.hEorf aleqhols

car boxyl 1% - adh Bk, IR SCRTRENE heobidBloctsds R b e e STt
car boxyl i ¢ aektgsand filrtHer td kefohds, dbe aldehyrles Gia T3Bclainko eless toUetéRS. In
al dehydes, C_-C38 carboxylic acid anhydrides, and netal salts of C

38 car boxy fiese k9 st repstions catbpp rangyide sedk Bydipgendy Jibowtedat t v aci ds
of biological origin, and/or the derivatives thereof, nentioned
above, or conbinations thereof. Preferable conponents of the

f eedst ock ar #atbd-acidRdrefentlieye acicdthoxhe @2ids fodt higlogiiall ogiblay |haeBipecasbon
such as net hyl gst [%’9 a]nd sters of 20 fatty acids with d 2-C38
al cohol s *havitHg F’@ﬁk‘ﬁ hfeRL ! nat ural waxes, C4-C24 fatty al cohol s
reduced fromfatty acids, C4-C24 al dehydes reduced fromfatty acids,

C4-C24 fatty acid anhydrides, and netal salts of C4-C24 fatty acids.
Di car boxyl i c Fatty deid qsteksy/vsifer, hare ity irjglygeridess fatgnatid iyl estienst esters ofiifatty

t he above nenti.one edst.ocks al,so_be ed as.feed conponents.
25 Foed. compGHERDEn S HoRiand suL Shes el BSerE piviteA PR RLr abry
fromstarting materials of biological origin, such as materials
derived fromplants, animals and fishes, selected fromthe group
consi sti A§ ofin Phigsentexty, &he fgrmmolygd ers 91 dlppholsphaying fivener neare iydroxyl
animal fats, g%upgal waxes, fish oils, fish fats, fish waxes.

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

30  double bonds are hydrogenated and any sulfur and nitropen compounds are



30 Corresponding starting materials derived from al gae and i nsects
are al so YOrWEWsB@ed as well as starting naterial s der PCEFIXONGIH0548
al dehydes and ket ones 19 prepared from carbohydrates. O -C38 and
preferably C4-C24 fatty acids, or correﬁpondi ng hydroxy acids or

al cohol s, act as structural units in suitable starting materials of
bi ol ogical origin. Since in the processing of fatty acids the service
life of the catalyst is typically short, esters and al cohols may be

optional |y ud&povd. Beactipss afitae iSiRp presaxotwrmak dyiesthe HILYP stepe the
catalyst. Th t Tyl : ' [ igin are suitably
selected fr o(rghmt? t%regdrfg%p%ﬁg@%ﬁgﬁ%ﬁe%@)gbgﬁg%@&f ats, plant oils,
pl ant waxes, aninmal fats, animal oils, aninmal waxes, fish fats, fish

oils, fish xes, and b) free fatt ids or fatty acids obtained,
ydr ol ysi o, TR potlie SpaerratiRuria Bt i i Shertrdbn ol sborvBsoids
plant fats, Rh@RlkyPédtds tHtTanaS B9droRBhiRLatlodt s, ani mal oils, aninal
waxes, fish fats, fish oils, fish waxes, and 15c) esters obtai ned by
transesterification fromplant fats, plant oils, plant waxes, aninal
fats, animal ;0ils. aningal xes, fish fats, fi oil]s i S es
and d) 1 ar ry SredrzaftRl, PP PR ool BRals gt ARVl o B it <
with fatty aehfiBulflyFh@nhcidadt fily eilalkyisditedd te@erd heRNd thél} cddletforf d
netal salts obtajned by saponification of free fatty acids, plant

fats, 20pl anbrasehed compayndsyyitheut alipringibek sebon aumbel: oils, ani nal
waxes, fi,gh fats, fish oils, fish waxes, and f) al cohols and
al dehydes obt ai ned as reduction or hydrogenol ysis products of free
fatty acids, Hydrdisdrerizationl sefersolerpltanhe ishserizaiantl tinks, p4phffing twaxes,
animal fats,  ani oi l.s, animal waxes, fish fats, fish oils, fish
waxes, and 2BEppckednaatliptonol s obtai ned by hydrol ysis,
transesterification and pyrolysis fromwaxes of biological origin,
and h) anhydrides of fatty acids fromplant fats, plant oils, plant
waxes, ani nmalln fthis scontexit,nedrboi Immbenirande wdsrestp thesdiffesinsg dfi hh @i,
fish waxes, and i), waste dr cl ed food. grade fat nd pi]s,
and 't ac s 1o PURRRS ofbelet i ke ha iRt PulsPRan it fod Bt
m xtures of smithis SdoAtdxt, BrebRAk@r hrdl Sauge 3Redviiied | reBfivé So afodmal kahdspBeric
earth or alkali netal salts, preferably Ca, Zn, My, A, or Na salts.
Nat ural waxePregpcsf atty acids esterified wth al cohols having | ong
hydr ocar bon chai ns. The carbon nunber of fatty acid and al cohol
hydr ocar bon

Classification of the Periodic System of the Elements is the ITUPAC 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.



5 chains is typically fromCl2 to C38. The starting material of

bi ol ogi caWORP Y879y al so be other than triglyceride, @STHI2006/¢0543
aci d, al cohol or aldehyde, or a mxture of the said starting
materials if the hydrocarbon chain lenggh of the biological starting
material is suitable or can 10 be processed to be suitable to the

| evel required for diesel and base oil applications. |f necessary,
the starting terli of b|olo%|cal origin may he pretreated or

purified by SHWER| OWﬁSQWI?%lF Stignoher peferablssmbodauent of e inHention der
it may be 15 dg?&cbés' Anefbin Faft) AfcldsORe I&éiﬂeﬂged‘%%i)"i’@rthg%étbﬁhgat{oﬁ”&ﬁ?
or carbon nunb distributions or ranges. Furthernore the 1npurities
detrinment al thydtddeoxgzepsioni séspsof t he feedstock or final product may
be renoved by filtration through suitable filtering aids. 20 In

addi tion to conpound types described above, also totally or partly
synt het i ¢ 5COMR@EYHLLS], afRad@nk oﬂﬁwﬁbﬁ&xﬂﬁxg%ta@ﬂ‘mé RBLeH AN RPN dHLALS the feed
descri bed above Wi th synthetic conpounds are al so suitable

f eedst ocks. KN PP edherf asseapaeald eombencolsi eaks mvez;tn:asn@ttymceds 4/ fatty acid

i ncl ude fish r
oil, tuna oi Iegﬂelsi%ﬁa%ﬂy@‘%lp’aascgrhﬁls %z}ecﬁ !ﬂgﬁ’gg ﬁ% a%g I thF gﬁfi fleo‘&f}s
such as r apesegthalydls 156& Ztﬂro@ubed asacspﬁoaalcuddltzdnai feeostbck ?dﬂfdeMEIlglﬁeied

oil, soybean oil,_corn oil, henp oil, ive oil, cottognseed oil,
mustard oil, fﬁaxcmabﬁdipmﬁé‘émﬁtm (for @%@Q@rw@? pr afogficr SArpcarber seram 201
pal m ker ngl @ggi

ani mal fgfﬁ S g‘:ﬂ%ﬁhb ae1dlot18v1\:/},:l an *ﬁ?ﬁét‘h elééa#r%d 0@%@5%@ ood

grade fats amdmpiites, thasremnmllateﬁs stireens 1 02vax égdrmekbon |stregn didcada Imyixture

Tator i al o of ot iy freciid binkeion e e o R Sirbarm1 i b Bt S WP
wax, Chinese aYLa asﬁé@ﬁ%toﬂ’%&l prﬁﬁyﬁrog%ﬁaﬂ@i(rea@tﬂﬂm FORSWEED ’Mécﬂaséﬂ?g(of

as well as p ant waxes such as car nauba Ea m wax, ouril couri pa m waxX,
j oj oba seed ¢hd prebydugenated steam féspzatheo @tamsatMpmacmm antonally ealso

b | ...5 1 h
o1 20 fredSoartisiyie IR iR Bih R Rianiafl ves T Spr et peni ek o™
as feedstocksnd %@@ehl ffRm 405 bér@f'p‘d@ﬁﬂ £0 e @p&/oaéox@gsmi@axmhmr 60,

acids may be produced by petrochem cal ﬁpocesses or . 0X0 processes

Sui t abl e” nonéBHeRAlYyRlpe Teraidsg ithe dilaent 78R Thet paseiéinsy piadseh €1 fam ‘the
butyric, | 50 &%ﬁh&x gﬁ N Ylachift %%Cpaséefttpyémgﬁ&g”% thé&%' Gk Snted
|sovaler|c, pr0|c an0|c capryltc, pe I sononanol c,
caprinic, | aumpomtmwre m(w,edrmher&tfmk eth@parpﬁimin pnoductrsab::mt’iolaaﬂdnydmgen
stearic, oleic, elaidic, lipolic, l|inolei,.c, aracgodomc eheni c, .and

i gnin adfds STepp 8B REe Brsset noRipireisomerization fractod f%ﬁ“oé‘ﬁlélfrﬁ S@ Tgqqrving
fol l owi ng: oxg itﬁnai%é]”ﬁhfc feé&'sﬁ&!k@'sﬁeh 94 Sha¥ Wax a%ﬁ']?@!:lfér—’[?bﬁﬁ%h Iyfaxes or

15suberic, azelaic, "and sebasic acids. In case where al cohols are
ket oni sed i nwdxes praviviesd byfgasiﬁoamomeﬁblomﬁmﬂ shiodiatdrial andi/cmds,pBﬂ‘yb Bs

G o o i met uddf e SHERLAVE b D B Pation b AP HReR peregE ey
di mers of fa%ku@j@c@ﬂ@&ﬁﬁtﬁ&w Biftofnidhif %h@MFaﬁlﬁrdﬁeﬁB%@@ﬂ'wS follRsd

Exanpl es of suitable polyhydric aIcoho s include cerol
2- et hyl - 25 hycbycp@;smg e prodegiasdhe steeam Bl tq a‘pdps)hllatxon and separat;on unit 100,

3- gﬁ: S|y| 2. et gE %J ﬁg? 8?%%}%)0})ﬁ§%§ lt)e, (p-gg/s@i 'from the hydroisomerization

2, 2-bi s- (hydrr@acydfegm)fb )deladingr Digandeietl 1ihEdr TParaffihefed akrhyveal eitten|vwith
cont aining tertiary carbons _are not used when the thermal 25stabiljty
of the base @PIvenls GecafplinglE dn Raknaven BBNRoderaraled dingakparakng may bhe

| somer i zat | 0o ASALULREEA 3! RO biASblRizlhn JeiOH: 85USF Safitns,

unsat ur at ed IC acirds; particu 'R fhe i Sonerizat
unsat ur atsed ﬁ;ﬁﬁkybmchﬁl paraffaist yte grassbdesd @res strenantlal nioathe| ipaiso fidEhifg

reactor 90. In the distillation and/or separation unit 110, product components




havi ng doubl e bonds. The feedstock may al so be a m xture of

unsat ur at 8@ 2002068&3boxyl i ¢ aci ds and unsat ur at ed car boxPOIEFIZHH/E50548
al kyl esters. Typically, the nunber of unsaturated bonds in conpounds
of the feedstock is 1 to 3. Preferably the feedstock conprises at

| east 40 % by wei ght of npbnounsaturated fatty acids or fatty acid
esters, nore preferably at least 70 % by wei ght. The feedstock may

al so 5 conpri,se.polyunsaturated fatty acigs or fat cid esters.. The
presence of ah?%eﬁ%s%& RS BBAE R IATRES %ﬁs‘?@gﬁ{ Weeial RpBicplRns; gasie 1%n
of a cation ggsdihe 1@19&i@§a'19i,%d%9§ercﬁpyostaﬁe!éeg&?{eu.ng the skel etal

i sonerization reaction. Hydrocarbon may optiohally be added as a
diluent to the feedstock and/or in O various process stages, such

di luent may he for jinstance hydroc on .qof, the. middl.e distilla

i esel ol aus @RS b SRSl ot o aricrly AEIRIR Bt fBE 21 are
bet ween 150 angodtRBd Gito thebs@lahl 308 YpRMId &Rt 360 aFmikiRs S%et i3hd N

the process according to the invention, the feedstock is subjected to

ket oni sat i on,ligh{edr pehslosty Jeastien ote, baneecirselatedi ffori instanes o) | emtanother

step of unsat t Q i I r ter R%H .

i sonerizati onhwﬁigofggogﬁ?aoﬁrrﬁxdbgﬁﬁﬁ%n%ﬁgigg%attﬂgﬁi%teg i saﬁ]gsnagflgﬁmi ’ghe

case the feedBluesisteampli2sesnpiizeatheretigshlaed boean 102 aE hjidroadrtlb® ktream

al kyl esters of unsatuyrat eg.l car boxyl itg aCicht’ preferably unsaturated
€ I

fatty acids N/ eF aumesins teeedls §ray theifgedy il 38sthe decdateplyisiream 31
cat al yst terl &2% rfgmp . r: it

i soner i zzf{a? O?o%%%xg @gt a‘r?% %%{1651 ni u%‘%ho p%%%lgésbgsﬁ?gﬁmgpﬁ)n? eﬁizﬁtr%%’n%
phosphat es amdactaodl farshrandhing titeatonsponpntef Bolklwipg hesinmgyizaticrg diut tpeioofio

R N TN T e
bei ng bet weetafy a0 aBdAPattyRicREs QAN kiteDESMRRRNE ate Pl PadMBa strBHRAS WS ©

is used to prevent |ighter conponents from evaporating. Water or a

| ower al coholtherdgutde-bandiptehydrogenatipe sepstascio alsp mgpiyingsibe dydrgen stream
anhydri de forymati gn Oy; Y. i l.atlan. | .
prefer abﬁg to@gd%ﬁaog’égne&hdéﬁlg{}%%m?gé%% @%:rktﬂggﬁ r?aggré{egn%ggch}a%? %tEY acid

fatty acids amd/oalfsighsdid alkyl esteroedstdcRe 1fie diisiducdd wahpkevekatet fastopf
unsaturated fatty acids. Typically the anpunt, of added water or | ower

al cohol is 0 60 aptigpallnase reseivingothy dicabanyHg agidifeea S.pnddhe eptiangbdilysn)
reaction m xt -l |4, 4 -

pr ef er abl e aljgg%?lg&gpg%n%% aﬁ%ﬁ,@@eﬂg %g%t%‘e grr?gﬁ %@&g@?ﬁﬂ%ﬁﬁugm 6 are
greater passed to hydrodeoxygenation reactor 70 optionally also receiving the diluent

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 deseription 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



5 preference given to those having the sane al kyl group as that of

t he startWRPOPHIBIPSaci d ester to be isomerized. Excess RETEN200¢$70848
than 10 % should be avoided in order to prevent estolide formation.
This skeletal isonerization step may al $g be carried out in the
absence of water or |ower alcohol. In case the reaction is perforned
as a batch reaction, the anmount of the catal yst ranges fromO0.01 to

30 10 % by wej ght.of the total .teaction m xtur referably frqmQ0.5
Lo 10 % by WEHEHIves feeakPipraly I e, ctamol Bberigh fFiyicpkoly. daly
than 16 hour $jdcRy@dsehRkYidLoSraiP 80dS P Wetal PR &f Gl géih%{ﬂg&?feogidﬁpw

| ess than 4 hours. 1n_ case a fl_xed bed reactor iIs used,
wei ght hour | \ystbeite oviging eir t gonibiwisions i ther@ofl may li@0udedhin fiieeprocedse In the

anount of the feedstock is..expressed i ranms per hpur per grans . .of
P ol yor Pro@SERt e iRl R ER PG o Byl RE ol DOmPREr i 2oRiShs
obt ai ned abowes udilizdd) Brandheld SRMBAtcd ) dtRafHh OsdptR¥nta Cars UdlitaséE ds i
an optional prehydrogenation prior to the ketonisation step to reduce

si de reacti o®§odistised by the doubl e bonds. Prehydrogenation is
performed as a 20 separate process under mld conditions.
Prehydrogenation is perfornmed in the presence of a prehydrogenation
catal yst, at Iatheckgpaisution ecdotioneierieigth afithe 4Q0roCarbundiedin af thedbatyenk is
pressure ranging fromO0,1 to 20 a, the feed fl rrate WHSV bei ng
bet ween 0. 1 Pﬁigafeé 19 prch;thet aggpaﬁgr%apé%gsaﬁﬁﬁgﬁm bgsiggptructure’ of
tenper at ypes yiekesnie] 90:HN fed3R0isGot BYHHROS AL 815 AP ih A 1
to 15 MPa, VHSV 25 Elgl ng fro?n 0.15S too 5 1%, partlﬁcﬁ‘gﬁ)@p%%g?ta%ﬁge
condi ti ons cdwfene sirogp tmarsp deatemoysd b andviten Iavs Gerapeta®8D pEypepiics Smustels:
ranging from.2 to VMPa, VHSV heing from1l to 1/h. The

pr ehydr ogenaf?’BW@i?%W%‘“ﬁW B %%Wﬁr}g S @ftﬁi’ eIkl SNAYe: and/ or
VI A of the periodic systemof the el enents. The prehydrogenati on
catalyst is preferably a supported Pd, Pt, N, Ru, Rh, NiM or CoM
cat al yst, t hdnsthppereeesgoothieninvgntions athe dfeedstondnis shbinsted tankitorisation,
silica. 4 1.on r.eh epat ed prod f . -

i somer i zals i o-rglggrfo(ag Ltz’a’b%;? élé’i‘dgm gn ?%rgngagﬁ"y%}accia% g’?‘ é%/ Eli:@sﬁ't Eé%},gox rhct ﬁ%ds
optional Iy pralistesgenst @dafuefets tabbxylR Joids pebférablyhfattlk atidliapdior @ity
step yielding as .the %rroduct a ketone with an_increased hydrocarbon
chai n" | engt hacifadkypsiersaw wsst gadhs fecdstask Jbs orsrizeiiammay e neriopned
to give satur d;hy S i gat i ] e i.satj on
Step, | the. prEosir &0 AsoaReB el Lo P eeBony, SV T ahe
MPa, parti culismeyizptief Brcabled dut eflerkefonfzatidn Mrhhydnbdeoaggeniatien steps.
tenperature 10 ranges between 100 and 500 C, preferably between 100
and 400 &0 particularly preferably between 300 and 400 C, the feed

flow rate WHP¥ehabRetel #5M0thé gi‘éuﬂoco%éibbin% bef QFRRY Yc fdefiD hd dbBvatives
1/h, particularly preferably from0.3 to 1/h. 1n the ketonisation
step netal oxhateofcprefdrghdy dattypgcidse esiers @f fariyricids] fattytaddobolsp Bty dddelgides,
My, K Ca, Sc vh \ Ni A leo Y12l . cd. Sn,
Lo P, Bl panide) r o s, &) el sfCat iy, diad o g iy, oh
support, typicembiratipmOthefeolded Rgohiaddeinl the prdvassXi ist kA1 tHEPdro¥drBen
silica and/or alum nium oxide. The netal is preferably nolybdenum

manganes@’ negpaskugh ofrba faedstesk waxheunerepsed, gupbpiciprabligreashics dbe
and/ or al um ﬁrboﬁaﬁ&ﬁb%&’!o%r ¥ W8 RE 3R e LR nﬁ%ﬁ{i@x{x st ﬁ}?é %ﬂ%geﬂyénutilizei
0 é al'ys t hou .

manganese an I magnesi um-as oxi Ina ca O suppor
No speci al cadbakywsksthat &reriéfietent thar thokebdsed onifstat aodds. Shclredmporeatstase

of fatty acids (soaps), since the neta resent in the soap pronot
the ket oni zat %ﬁ"?‘aﬂTé’Q"cfi}CthoxVbﬂP@ %ewaﬁﬁﬁt &B?ﬁez%e%@@(ﬂém%@owgggbﬁ
the inventio ; I

Pressur o angt g T o A RS O Rl Pommeprsd,
MPa, par t30cultakkipnegy fimedlol pynlyr tvm 2ty acids. WRh{s dakhe a polipartateumelebele g

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




30 and particularly preferably fromWHSV 1 to 3 1/h. In the HDO step,
speci al cEOay/A879soNt ai ning a nmetal of the Goup VIII podfen00sdsss4ef
the periodic system 25 of the elenents, on a support may be used.
The HDO catalyst is preferably a supporﬁed Pd, Pt, Ni, NiM or CoM
catal yst, the support being activated carbon, alum na and/or silica.
5 1n a preferabl e enbodi nent, the reaction product obtained after the

HDO stepis purified for instance by stripping with steam or wth a
sui t abl e gas neeRssRrBsthe biokeicah stardes maserial mey hegwbiestednin obgen. mpre
i s preferabl . ' rd gl

el ciont y S ekl PbATRSTioh JpR AP I bt bk BReRRoR e Ricoek
fini shing st épfordetbmisstmacidtienf eedst ock is already subjected to the
i sonerization of fatty acids and/or fatty acid al kyl esters, only
optional finishing and separation steps are perfornmed after the HDO
and the Opti gdhe RyobbGILERRORIEES of M2 hREERI4LME!: p i
hydr oi soneri zat ieonyl r? ca I?cﬁig i's rrgri za 1;%on o‘? %grlgginﬁolﬁbﬂgez%w gne '
and/ or car bosighted veith diydtdggh tesgier pamaéitnsn dhe canygere grasant, imathe ketone is

hyt hoi someri zat i step s carried out after the ketonisation, HDO
and opt i onal BRI 5 VER sTRhENY | HET 08 ek ciifiigeny Ao SUHLE Spniaining
product obt aich@foindlMark GlyarpAdtt® o paflreNe dodYInh YRR GHE BI¥HRE Hoh& are
and optional 20 paraffinic additional feed are passed to the

hydr oi soner i AgdtogenatedhcAfer hydiodewtyzonation hljght oljadrogpabons narehtenprved egsce
of a isongri gstgon catalyst. In the hydroisonerization step, the
pressure ané ¥ from0 to 20 MPa, preferably froml to 15 MPa, and
particularly preferably from4 to 10 MPa. The tenperature ranges

bet ween 100 and 500 C, preferably between 200 and 400 C, .and

parti cul ar | y 126 hydiogerban sempanrnt ghiined fiora the bygrodeosysanation sicp @aieien
0.1 and 10 1R : ; I f :
preferably bé@ﬁ@%@ﬁ@%ﬁgbéofﬁﬁ%ﬁ% %}Fﬁe’gr}m’gﬁ%% gﬁ%ﬂf za r|E g%%?eﬁ?’l OwIng
speci al i sonmbydrpabmenzatainadtyys ttbe oxidaidomstalgjlitppbthe | modigt evaysbeaimoproved
nmetals of the .G oup VH .of .the periodic systemof the elenents, far
st ance Ik | ophe aaipptenel Bl BEmERL dn AT pkronel APeR Ra Ay be
used as 30sUBRPrnted pridf tdeVEr Ak Sligind 0l | owi ng ket oni sation, HDO and
hydr oi soneri zati on steps of the feedstock, an optional dewaxing may
be perforned either catalytically or as sol vent-based dewaxi ng. An

optional dewaxing may. also he carri.ed out after the isanerization,.b
ot on sat | on Th RSB uRaCeadogRE A of e bl s By R RS B oic
acid al kyl esker edt@edsd Q6. aslhe Fdedstodk, ahy isofetionin Mgy bbyaiREVNt HAS
and the hydrogenated conponent, as well as the optional paraffinic

addi tionab f éxketenigation, foliawedthes by ketopizationjefihg ispinerzed produgt and the

Zeolite catakﬁ)s(? 0 |51 t f 0 I « ot i..0di
system of the e Zsrtﬁé)nggﬁés%dgﬁg grsg;‘ I\HﬂL sifl-# %%*Dhgfdgﬁaer ﬁ%%‘d i%gglgel\?\g%gﬁéamg’
catal ysts. | branbleesdeeainigl @t tp strhftarepofeths wompvand, abud gioingda mikiare?6X

MPa, the tenperature being between 100 and 500 C. 15 In the
sol vent - baseOREHEST AYTPPHSHER Dimarsaphd (0 @ lirsge extantetricuess ph theyfaggstock

di ssol ving t hgmAhd dRGAEAANLPLASEt) 1N a m xture of solvents,
for instance ne?%fﬁg%yl%eteone gri)d tofsuene. In the process, the
solvent afd the feed are passed in counter current manner and thus

m xed. The mxture of _oil and | vent .is introduced t.o.a coqlin

it Cool i ndlp Sl BE R prodias ef Peiieniofefedie B retbh P Burin s Bt of o
waxes, 20 WhegaRafdiRRGMde hdtion SanldI B TadSstepl ibomériAtibAs. The
tenperature used depénds on the target |ow tenperature properties of

t he product, the pour point of the final product decreasing as the

the i xt ur o, TPy also B IRANEEprofink o ShiEef il bribafldy boAl"
separ at edo by bR\ aftdrdifle hieridldh endapmhetid feedstbii@Nin hasad cslevaldititgal s

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




30 Finishing step 27 The above obtained and optionally dewaxed
product nwy 0ptieemal |y be finished for renoving any doukte/rmocdsessd
aromatics. In hydrofinishing, the finishing is perforned using
hydrogen in the presence of a catal yst,I%he pressure ranging froml
to 20 MPa, preferably from2 to 15 MPa, "and particularly preferably
from3 to 5 10 MPa, and the tenperature ranges between 50 and 500 C
preferably between 200 and 400 C, and particularly preferably between
200 and 300 @lsq puretsynthptie dfadstocksi mey be pesd, bt than dhe producte ateanotibaged
metal s of the G.ou 1 11.0f, the periodjc _system aof the.elenment an
P support g oERRaRle e R IS b g R dp 4P, R PR sCOr
suppor t ed Pdbidlégicdllorllin gadiahy paraffing &beiiAom! the §irbs bf Mveatidd oARAT OT
silica. Finishing may al so be achieved by renoving polar conponents
usi ng adsor pPr@RinfeRIedReddn pserenses 9f bjosgaterial gpsiieations alsp &jseher-Tropsch
Fol | owi ng.opt, L NES 4 | LSt Ll atd on
and/ or segar g&(a%gsﬁﬁ%irqér{%lﬁﬁk % %%%@%%ﬁ%%ﬂ#%%%gﬁ@g%%%t ?ﬁ‘gh%%}%rnjl a@r be
di fferent tempela additidizl fesdgecln il bydrpisedediationNPdRemhéetid prloegrdes theor
di fferent applications ngchg%?r ated fromeach other. |If desired, the
t

hydr ocar bon OSRBEFER LRSSy HResFLRTE, Steges dnokmE SRcesst dor
hydr ocar bon u ; i l;ﬁ(m, Bl | : : t o) S
of the inven ioﬁ?ﬁgugﬁqgsqrﬁd%#e et oni za?i ﬁéﬂﬁﬁ%oa&%ﬁﬁé%% &L O&RP
i someri zat i ohrydiogers shchr a2ffomcorleusatmplighe conver si on and/ or

sel ectivi 1(;)y and/or for controlling the exothermal nature of the
reacti ong: A fixed bed reactor, for instance the trickle bed
react or of thedutbe¥ art is preferably used in prehydrogenation, HDO,
hydr oi soneri zati on, and 25hydrofi ni shing steps. Product The process
according to the invention yields a high quality branched and 30

rding to | _ |
Component . THe Reacettr R BN nd el Bk AReRg AR LB Rifo

t enper at ure REAPREYNES carbos nuRBePCOCIBSeAes of @i1N038 earbdilit Awids tithrC-

also yields typically as_a by-product a branched and paraffinig .
hydr ocar Bon (Hddueehals CARIS plsphelneCarCHy, aldehytis, Cinbat; caxpylic acid

conponent co j i Y. rakt .o i
Fesul Ting | n oo Ml e B CE (S paf R0 208 M P AR e
pl uggi ng poi -Gt fastyidecidsaofdoaldgiBaloeipimendioniter derlvatineidherteof) mentioned

hydr ocarbon c onent suitable to S as a sojv sol j ne
ol or o CorB B B grrbthetipes Betedt. Hip bRl boreny o i RSOk e C4-
products are pueh®y ahly calchd ehQcRPdikAlds@tsuch aP b @ﬂers,sﬁfd‘%sﬁ;rri@f

and paraffinic hydrocarbon conponent i's the main product 10 in th
process &@coffatynacido witheCl 238t leaholsphaving dangr chaingh eaturd] ewaxes, C4-C24

soner zat i ol SRS HERRETRE B SLRG R Al iR Bl uip Ko
conponent cortids,NCALC I Ghitya Bl Ndrthy@fidesy eh@ pastal kalns of TOL4AIfaggl aokien

carboxylic (fatty) acids_are _isonerized prior to the ketonjsation and
hydr odeoxygeRa¢arRAKYSE edsdds, molyols, 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



Feedst ocks, which are preferably derived from biol ogi cal starting

mat er i al swohavreocarssubst anti al effect on the conpositi onpamdFi2006/050548
distillation range of the product. For instance feedstocks consisting
of fatty acids may be fractionated by d?tillation to give narrow
fractions to be tailored for various appfications. For feedstocks 20
havi ng hydrocarbon chai ns of C16, Cl18, C20 and C22, typical carbon
nunbers of products are respectively C31, C35, C39, and C43. Narrow
product f r actrenasedafienpbahphydtates.n€é-G3eanll rafedablyi 6A4-G2h datyorcidheor

product nmainl epe on the l.ength of the hydrocarbon.chain of the
Peedstock. BSSBSGRRENg ooy PruS ahEoRits st bR R e pirafle Serdl
according to rﬁdi&iélﬁ&ﬁﬁbb@ﬁaf@?ﬁn.@iﬁé@iﬁ&hé’pﬂo@éﬂsmg|oiﬁlﬁittyi ddidsthybatice fife
conpared to caqrrespondi hg products of the (ﬁri or _art. Carbon nunber

range of the Obikeceplystos typisaliy,shast jesters andoslephodse mpy rker epfignally presads y
norber - anged CEBRREEEsi s dRCorUBLA R LAMEAY BS B0C OB P he

process of the 30 invention (4-6 cSt/100 C) are presented in Table 2.
Car bon nunber_depends on . 07/ Q68795PCT/ FI 2006/ 050548 29 t he

car bon nunberH6rArHES FEs ek b fﬁtomrtaqe SERBI EeTRFIRof G e E5PHRn
bol df aced. TaBh&ihg fear bon nunbers and structures of the base oils of

the invention 5 Base oil Carbon nunber % by FIMS Structure
C311C33/ C35 acyclic conponent about 90 % nononapht henes about 10 %

i 0
2 &l CS% C35a a&XI(l:tl fafé, gﬁnnpc?l%?gfan? \%%:Ecjés, azu?nnéi 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
oils, animal waxes, fish fats, fish oils, fish waxes, and
15 ¢} esters obtained by transesterification from plant fats, plant oils, plant waxes,
animal fats, animal oils, animal waxes, fish fats, fish oils, fish waxes, and
d) fatty acid alkyl esters obtained by esterification of alcohols with fatty acids of
plant, animal and fish origin, and
e) fatty acid metal salts obtained by saponification of free fatty acids, plant fats,
20 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
25 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
30 by genetic engineering, and

j} mixtures of said starting materials.



nononapht henes about 50 % di napht henes about 25 % Base oils of
bi ol ogi calwoanimisgroshown in Table 2 are produced as fol | ee®/rr2006/058548
Stearic acid fraction is ketonised, hydrodeoxygenated, and

hydr oi sonmeri zed. to 2. Unsaturated fattg acid is isomerized,

ket oni sed, and hydrodeoxygenated. Using Q eedstocks with different
hydr ocar bon chai ns, the nol ecul ar masses of the products nmay be

I ncreased to reach viscosity ranges required for different

appl i cations by rreans of the ketoni sation reaction. Wth the process

of the 15i nv t.i.on oca cts ol yent s,
gasol i ne, ?Ieg'fg? U%F@l% @faﬁlﬁgdggﬁfi’aﬁﬁﬂrﬁ%@%ﬁif ﬁk g’legs I‘%’r?
hydr ocar bon N&aba‘]ﬁs NoRdrdl R85 *&Yéjpfﬁﬁﬁﬁélﬁﬁ%s@hﬁe@vﬁ%ﬁ 'afdoﬁéllsaﬁaﬁ/iﬁgj'ld]%
to the carbon and hydrogen atons by 'f i oni zati on naSsS

spect r onet r y hy@opspommshaios Hee Fsbomamber of Bty 1acet Ayd alephelydrocarbon
paraffins,2 Gl §ghlally from C12 to €38,

The starting material of biological origin may also be other than triglyceride,
ester, fatty acid, alcohol or aldehyde, or a mixture of the said starting materials if
the hydrocarbon chain length of the biological starting material is suitable or can
10 be processed to be suitable to the level required for diesel and base oil

applications.

If necessary, the starting material of biological origin may be pretreated or
purified by suitable known methods as described above. For instance it may be

15  distillated 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, funa 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



nmononapht henes 3 C(n). H(2n-2) di napht henes 4 C(n). H(2n-4)

t ri napht hewoemobod8(es) . H(2n- 6) t etranapht henes 6 C(n). H( 2recA)FI2006/050548
pent anapht henes In Tables 2 and 3, the percentages (% by HWS)
refer to the groups of conpounds 10 det arlm ned according to said

met hod. In Table 3 are presented typical” carbon nunber ranges
(C25-C35) and conpositions of synthetic (GIL) and mneral oil (VHVI
and Sl ack Wax) base oils, belonging to the sanme viscosity class of
about 4 - 6 ddplogisakorigit iaclude@niinal 18axSs rsuch as dwe ovaxp dPHndsenesx dngect
exanpl es of differe compou tvibes. The average.carbon, nunbers ,are
shown bol d- f 288 S%?%“d’u‘ﬁ%p ?ﬁg@ﬁgﬁl}? ﬁ‘ﬁ?ﬂqew a%%‘iﬂgﬁﬂé’gﬁd’t XY sPefas
1. GIL is a hyéisabs pamd wadouricoah Qatrd WARS ffobeged oflaedddenilsl ak V&sarto
from 20natural gas 2. Slack Wax is a hydroisomerized Sl ack Wax
fraction derivWedJanepwaxs grfbrieg pranoil. 3. VHVI is a hydrocracked and
hydr oi soneri zed base oil derived fromcrude oil Table 3 25 Carbon

nunbers and expected typical structures of synthetic base oils and
base oils derinvkeakéivnimttonisdep of the Paseswofl the invention, also free carboxylic acids

or esters thereof may optionally be used as feedstocks. These linear or branched
mono and/or dicarboxylic acids may be produced by petrochemical processes or
oxo processes. Suitable monocarboxylic acids include for instance propionic,
10  butyric, isobutyric, 2-methyl butanoic, 2-ethyl butanoic, valeric, isovaleric,
caproic, heptanoic, caprylic, pelargonic, isononanoic, caprinic, lauric, myristic,
myristoleic, palmitic, palmitoleic, stearic, oleic, elaidic, linolic, linoleic,
arachidonic, behenic, and lignin acids. Suitable dibarboxylic acids include for
example the following: oxalic, malonic, succinic, glutaric, adipic, pimelic,

15  suberic, azelaic, and sebasic acids.

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



Car bon nunber Structure % by FIMS WD 2007/ 068795PCT/ FI 2006/ 050548
31 | GIL WP2007/668®5 C29 acyclic conponent about 90 % noponaphtdeoss
about 10 % 2 C25 - C35, C28 SLACK paraffinic conponent about 70 %
WAX | FIF rnononapht henes about 25 % o

carboxylic acids and unsaturated carboxylic acid alkyl esters. Typically, the
number of unsaturated bonds in compounds of the feedstock is 1 to 3. Preferably
the feedstock comprises at least 40 % by weight of monounsaturated fatty acids or
fatty acid esters, more preferably at least 70 % by weight. The feedstock may also
5 comprise polyunsaturated faity acids or faity acid esters. The presence of an
unsaturated bond in the molecule causes the formation of a cation as an

intermediate, thereby facilitating the skeletal isomerization reaction.

Hydrocarbon may optionally be added as a diluent to the feedstock and/or in
10 various process stages, such diluent may be for instance hydrocarbon of the
middle distillate diesel class. Boiling ranges of hydrocarbons of the diesel class

are between 150 and 400 °C, typically between 180 and 360 °C.

Process
15
In the process according to the invention, the feedstock is subjected to

ketonisation, hydrodeoxygenation, and isomerization,

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



fused di napht henes about 5 %00 3 C25 - C35, C29 VHVI paraffinic
conponent wakhmot/064®35%  nononapht henes about 35 % f usedcdimaphiodosszes
about 15 % 00 trinaphthenes about 5 % fused t et ra/ pent anapht henes
about 2-5 fused % 23

when the feedstock comprises esters of unsaturated fatty acids. Typically the
amount of added water or lower alcohol is 0 - 8 %, and preferably 1-3 % by
weight based on the total reaction mixture. The lower alcohol is C1 - C35 alcohol,
and preferable alcohols are methanol, ethanol and propanol, with a greater
5  preference given to those having the same alkyl group as that of the starting fatty
acid ester to be isomerized. Excess water (more than 10 %) should be avoided in
order to prevent estolide formation. This skeletal isomerization step may also be
carried out in the absence of water or lower alcohol. In case the reaction is
performed as a batch reaction, the amount of the catalyst ranges from 0.01 to 30
10 % by weight of the total reaction mixture, preferably from 0.5 to 10 %, by weight.
In the batch reactor, the reaction time is less than 16 hours, preferably less than 8
hours, particularly preferably less than 4 hours. In case a fixed bed reactor is used,
the feed weight hourly space velocity (WHSV) is 0.1 — 100 I/h, where the amount
of the feedstock is expressed in grams per hour per grams of the catalyst.
15
Prehydrogenation step
The isomerized product obtained above, or the non-isomerized feedstock may 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
20  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 V/h, the conditions preferably comprising temperatures
between 100 and 300 °C, hydrogen pressures ranging from 1 to 15 MPa, WHSV
25  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 Vh. 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

30  being activated carbon, alumina and/or silica.



Wth respect to carbon nunber and nol ecul ar structure, base oils of
t he i nverwOonedicsT™8r from products of the prior art, asPOBFIIE6/050548
clearly seen from Tables 2 and 3. In case the isonerization is based
on the doubl e bonds of Cl18 fatty acid sggl eton 5 (structure 2 in
Table 1), the structure of the branched, saturated hydrocarbon
product obtained using the process according to the invention is
different fromthe one obtained for exanpl e when hydroi sonerizing,
C25- C35 par aflihe ptiopally aeghydiogenated peoduet fiom theeispmerzationcefs fatty asids

branches are i i.n;: 1. Adl f r,.bon, chain e
to the commﬁ%f]%%&gta? ﬁlf%fﬁ{}%% 0 ?5 g %ﬁgg%yﬁ‘?}%%gé%‘%%é@%%dﬁ?@ﬂs@ 38%%
branchi ng. | m $Shadktoaivdtica lstepayietlifs tas uhé Yireducl aaketode ivwitH afl Scdhsed
32 the branches are majnly near_the ends of the hydrocarbon nain
chain. Ther el @carg‘a?e ip Jengthe Jherabinipeteletons s hydogersed HubgdtROstep 4
within the hY&éﬂQ@@éﬁ%&&@ﬂ&&aﬂ%m&.he product. Wth respect to the
branching site, the branched conponents are m xtures of different

i soners. Branches nore in the mddle of the hydrocarbon 5 chain | ower
t he pour poiﬁ% considerably nore than those at the ends of the chain.
In addition CSPHEUPHESRI on of the branches, also the nunber of

branches af f ggtife kdeniR@ieh Y, Me pref@rd AdbePRbML0 RE1OWPLWRERHDLRY from
i ncreasi ng nunber of branchés, but at the same tine also'the

vi scosity i n8dxtoissMPedprrtienlanly preferpbiplrom RditodrMEpt Wheraasiihe temperature

| ati bet t he. vi i i nd i i So.at t ai
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process of t berayeHchOdn IRl £idtAt® A5 WPfbd AohOftd WERHS %?in T d18,1 to

doubl e bonds of C18 fatty acid skel eton, the nunber of anches 1Is
limted by tHhelhupiefraldy fidoud.Bdo Bdfingpaitinulatiy pfederdsly dudm 08ntd 3t Hudn thee
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case the isonerization is based on Nydroisonerization, such as of the
C31/ C33/ 635 ek rase epiflel medpde xUhgen metad oxides meay( e ¢ g SupROrt typical suprorts) |
the 20 struc . . . . t

obt ai ned usi ReERgekoRuRle Ry, GBkHE YIRd A0 RERLRRR. BRE s e
the one obt aisngafdrysly ahsgbBEHum, @akginede] dpacsaih] idni dhd®4 eddehidmh] the
wax. I n both present cases of the invention, the |length_ of the .
hydr ocar bon S¥PRCH bsinghsiliga ANY AR raluming; cPaarh‘;ukfrbbrﬁre%Iabﬂzb thgsmetay is

th f te i k i
Tel ative aﬂ“"% roc :ftltéécl)1 Ak S dlor AR 33 s b;c()@f3 e@j ?e%%a@gtf without

relatively |on n mai n chain~and contr

branchi ng9 t bappertsNospeoialaathlystd ate peadedfoi the kefonishtdorpometat sadis of fatty

i nvention are \er od; the kinepatic vijscosit KV100) .i s. about ., 5
0t “and Vi - aBNE GsiSe gince, e BREhatssoo e B ek aRreto3o
C. 33 di napldbgsies are nmainly fused. The VI of fused naphthenes is
poorer than that of non-fused naphthenes. In addition, it is known
that the non-fused napht hene rings are desirable as conponents of
base oils si ?lcgrthe}i{r 1\1/|t'is reasonably hi gh but the pour point |ow
In the VW p Lt L?glegy(gp%wg prior art (structure 3 in Table 3), in 5

addi tionzf o IMMTEAPOhPRTIhd MOEMIA! thelRtaneal hfdraphEeRe seadleli indera 5
rings typically not present in the (gr oduct of the invention. These

are forned apressuresaigingbetvress i hgnardld Myar pglavhly detvrennhgnd HEndEa,
and aromati c,conpodnds.BhnkEod' 26" &) MPaUAE 1@hperR@REeilE 8m 100 to 500

°C, preferably from 150 to 400 °C, particularly preferably from 200 to 350 °C, the
flow rate WHSV varying from 0.1 to 10 I/h, preferably from WHSV 1 to § I/h,
30  and particularly preferably from WHSV 1 to 3 I/h. In the HDO step, special

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



10 In addition to pour point and viscosity index, the relationship of
i sopar af f WRAXEHWSMS2 ring napht henes to 3-6 ring napht h@GEFIBEEINS4S
play the major role in cold cranking. If too high amount of multiring
napht henes are present, they give highegs CCS-30 val ues since they are
present as an extrenely viscous liquid. Furthernore, if norma
paraffins are present after hydroisonerization, they give high CCS-30
15val ues by cryﬁ%ggllzatlon and thus inhibiting the liquid to flow.

The base oil 9%t Msgise 80 DFYRPCH WaY:. dediseg The HRO jcatabyst ippreferably a
conprises a Ry [ e X
origin. The base ol m&oﬁpﬁﬁé@%@%@%&é%&% %E&th%%gr g:%n
nunber at | eadimi@d8nd/Sasilicpr oduct contai ns 20 not m)re than 20 %
preferably not nore than 10 % and particularly preferably not nore
than 5 % by weight, and at best not nore than 1 % by wei ght of
l'inear pagaf fi aqare@fmieaémb@aﬁten@%e"/ﬁeaato%f;%awt YbalinedeaRt 1RPHHO &
particularly preferably at | easf 97 % by wei ght, and at best 99 /oby
wei ght  of samunﬁccbﬂ)rhméwmm%@abmooﬂ with stilteblé pasenvch enahght
conprise non i.napht henes t no cl.i.c -.napht henes,

di napht henes%?’ ﬁ%?%rgfm%én %genlo?tf ?’(f# %ﬁabtl%gor BIRGSS 49 §em?‘ﬁ’e
product of t h@phftkandndoRaeens %Pﬁtﬁe gd%ibhﬁﬁﬁér f@fh% ?iaasn ifon¥éization
preferably 5- 20 % partlcul arly pr erably 5- 15 % t best 5- 10
% and | ess SieRRd/oplinishingstedr ably | ess than 0.5 % and particularly
pr ef erabld less than 0.1 %30 of polycyclic naphthenes nmeasured by

FI M5 For base oils of the invention, having kinematic viscosity
KV100 of 4 - Ix camﬁhesfeeﬂﬁecl«mahe&ﬂﬁsgabjeu‘ﬂém the isdmdrizatién dflfattgacids and/or
preferably at, | eas articul grl ( ef er ahl | east 150, nd t
est ot | bas b AlhPPS 90y Cafiona) Shihing A ometion figks g Rertormed
preferably | @agfiht @ﬁibaﬁ@ﬁgo?sﬁ@nﬂ%hhﬁtééﬂo%rstébspreferab' y |ower 5 than
-15 C (ASTM D 97 / 5950). Low tenperature dynam c viscosity, CCS- 30,
for base oil is no nore than 29 797*(KV100)21848 cP, preferably no
nor e tha{k/34 066*(2%0% 239 0 35 is no nore than

36. 108* ( K¥100 %Fse ‘Pl§ IH%“%P% than 10 50.501* ( KV100) 14918
cP neasured Ipy iRt e dsoiselivativd 30 3arbbetic dtadsindRfi daebox§lic Q¥iralkyd dsters

preferably not over -12 C and particularly preferably not over -15 C
(ASTM D 97 / v&950 carfied oplas dydpisonetization;stapdn cawigd on ﬂ;e@rﬂm katenisation,

271, 2 (V100133 BT e sl e o, e A Beb prog
51581-2 ( Mat bbﬁ&ietic&lonl\ldm(hnm'bhoﬂalhmddbpnhfkﬁ&’Mo@yQéiﬁﬁo@Cand optional

di stlllatlon) Wdth of, the_ carbon nunber r e, of hase oils of the

i nvent i oR0i s PAGIRIF @dditignalofesd) ase pRwAS to the ﬁ&aﬁpwf:ﬁéatwarr@attﬁatp react
carbons, par ul r:ab n aty.b
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contain hydroc S bel on to thj arr.ow nunber range.
55D ot 1112 1 905 Do o6F DEACAAGY PECLEROR BT A 4D BRe | LheHBRRBIY Fiakes
155 C, pref ehahlonN00mRisIgan dieRrdbly Bafces 2001l woeé@raaﬁlp/araaﬁwe
than 70 C, and at best no nore€ than 0 C (determ ned by 't he et hod “of
ASTM D 2887, bdivekeh |58t amh 3ﬁol‘tﬁls1“t[alﬂoarnrht®9m)lsv B bblivteen gk h andnt(eivh,
of said base oil of the invention is |less than 100 ppm pref erably

| ess than 10 PRpeRRbrketwesn | &b iy gndopastienlany praferallyiheheen hiwd 3 Vhshv
D 4629) . SBask: MdrSisOhelififtioh Wep! bR iRARah Ol 99 LbtbinklpHhblebflar

mat eri al s, cont In car
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.



14C i sot ope, which may be considered as an indication of the use of

r enewabl ewoammesesi al s. Typi cal 14C i sot ope content ( pPopATiodaE)sasf
the total carbon content in the product, which is conpletely of
biological origin, is at |east 100 % C?ébon 14C i sotope content is
determ ned on the basis of radioactive rbon (carbon 14C 10 i sot ope)
content in the atnosphere in 1950 (ASTM D 6866). 14C i sotope content
of the base oil according to the invention is |ower in cases where

ot her conpond¥vxingsitefes bi ol ogi cal conponents are used in the

50”56 " pr of er 481 B B0 o0 HRC 5P B o am B dct kSR oo
% In this waptionl edewRMgaiRY S porffoltgeeiltei datdftidailp| QAL sblvertitabd

may be detected in other types of hydrocarbon base oils. The cetane
nunber of th&eHrEEg ApogHoral dewesing &y \ilsnbe eraripd ewtcafter dhe isprerization,

i nventiong i : fﬁ&a q&gF ' y
pr ef er abl 35/ m?? @%Sﬁ%é]m% t (E:}(%ﬁgt (2{1%%5%10&?%5 %hng%%gjoé@;mrpr g@ﬁ%{“{?&l h%élje
than 99 % by fesdktonke, of paraffins, and | ess than 30% preferably |ess
than 1 % by volume, of aromatics, 20 based on the I P-391 nethod. The
product conprises less than 40 % preferably less than 10 % by

wei ght, of i j ' '

Component i s ] Se ot ER i, hESeR B i Ihhy @odigRg CoRRhent as well
parti cul arl y aé dbg optienul -r@mffinic Tadditiakl feedt teactdinethe | prerenckiof aotkverxined

is totall f_bj i cal igin.  In th d t he, ti .
there. ar dVbr SHENGS AoaiTrotryhs dpmarisba pBAR e Crohp SE8E Mcbgigi
resul ting i n sst¥aiof theodlembas SudhdsVli, PAVRD hrRGRSEd & ddwikind w2448 Mn Tie
process of the invention allows particularly for the use of renewabl e

starting 30 gewa¥ing|stepethopwssye variesofrpy 1 teotft Mhe te traneratanedieing
for producin h t~al so di esel and gasoline conponents. In
addition to ?F&%%ﬁﬂ@%gﬁdégﬁdé oil, a 36 conpletely new raw nateri al
source for high-quality branched paraffinic base oils is provided
according to_the invention. Al so carbon dioxide em ssions . .
cont ri butlf ng It thersalvegi-basad dowexiag.flineer nagafiipic westes aeapepgratedibyglissolving

renewabl e ra i i - l;

hocording 1o B S Rbe O Hfiuld B E3xfie UP SORERE AP i e Snediylciul
carbon and hkdiongand telugiet ki the ghrodebs tisd sddvdnt agd te fead drehmseddn|colmter
hum d condi ti ons be%ﬁg hi gher t.ha hat, of e?tﬁrs or, ot her base o0ils
cont ai ni ng h&PEFBARMET 2 P Jpikech i The apigivse oF a8 And solyemtdn intradupgst to a
deconposed ag,&asl hi¥t, ’@ooﬁﬁg%sﬁltﬁ BRknd ﬁg%ﬁ%ﬁdﬁsbf’ﬁe BT Bfinfe waxes,
nonpol ar and ?ull saturated hydrocarbon conponent free of sulfur iIs
obt ai ned 20si mdhetdae bpmobabgaraffins heniinae pily diquids. Thntewipentor ygethdepends

ket ones, and t eteroatons of any ippurities of the feedsto i
e HDO st ap onite BratiEE irresstpreGoncril Ot the Biogeio st RopLSF the fhal
branched, t hipgodudPIQYéRBhg RWhd RIMRIAIK LS IBWDBRE i ERreatdiBtWi:Serybth8 are
pour point iS lowered, |lowtenperature fluidity enhanced 15 and

filterabilit yiltgred fam: thepmiduigs esll¢cted fayr Bder pRwkssingepadi the cwixeat ded

to oily hydracar havi na_vi sc@sity index . : N

(Vi scosi ty-t SRered P2 UBeleRn ey Y DB lpl afruodpsed, devmspe s
oi I's wi theut shitsbhdiferg fattyratias iapder fang dold GI§T esiels hfierC BohRikdion Md h
| ubricant additives. 2 v t he process of the inventjon,

0 Wth
hi gh- qual i t y PEdrogenationfahedouble popgs. &-imesh fburcigorndorineap ity acid

produced, sal i i ”ﬁﬁi € .
condi ti ons. ?ﬁ‘é’?%ﬁ%&%@%&?’gﬁéﬁ ?Ié%?%ge 0 %lgl?ﬁ#ﬁirl tES{H\J}fJS oélﬁ%g/) le
i ndex t her eokoinpomgispbef dssaiviyg athe | fead tfol A@stamoed it Hiegane; ey cadling be
suitably used in_applications of Goup HE base oils. 25 Conposition

properties afgBBeEt PRRYer ange of the product are al so strongly
influencgg by the starting material of biological origin. The

Finishing step



37 Cl1-C26, and base oil having carbon nunmber of at |east C18.

Di stil | at Wen2opEdgesof base oil produced from a feedst ocPCHANLINE039548
single carbon nunber is the narrowest. 5Narrow distillation range

i ndi cates that the product does not con?ﬁin initial light fraction,
meani ng nol ecul es considerably |ighter an the average, which can be
seen as decreased volatility of the product, resulting in reduced

em ssions and_reduced, use of lubricants in _practical applicatians.

The "tail" coscheye obtained andputiepalboyysared tpsoduet ey mptinpalbcbe dgished
consi derably i ef el Syt | i SSi: 2.4:he .
product This lLirsllgigeu Osén%t %E{;%%:%ﬁ %@gl%%gvafdé%)%rga ure ‘{)ﬂ%ﬁplgr@ iﬂtée;ﬁ%]fgﬁlp gés
product. For pefferrhadbeasing hydrbgdnia thaywesdncoof a thirlysatiemressurdrangiagdrom

distillation range are verned by t f eedst ock . c osi fion. For
base oils of %Wgﬂb?/ﬁ’&r PIRYgraDIY ffom tﬂiqgt %aqnfimc&% Bre egﬁ)ﬂmép@&tfy
distilling t d ' ' QE%] '

ki nemat i cgvi Q?OIEI:P,[Q ’yz.&lﬁ}t%l b ?%ﬂgérre er%B%gga[fehg%ﬁl u rld;%}rch@’ a%%l-a'gggléet\gﬁns
Wi th narrow Caobard #007BES agd phrtichlatly qpreRpubly hetverara0OVard SO0 lPCaTh Gk
range, so that lubricating oils contain nolecules of simlar _sizes

behavi ng in dYSroHniingaspeeinld 6atalypist eniming onefplsi ohihe Sgoumd/Ihase thy |
according to >;)fegisdikc s &nd %E{Jéhlﬁe,g aitd 35034 rsdag%%se%‘g%wd?@ﬂﬁslﬁﬁg a

significantl ecreased need o pric CcosIty I'mprover
(V1) or in atfadyst isgpreferadlyss egipoyted/Bd) P, or N{ ¥ lyst] theisapsatbeing ylumina
known, that the VIl . is_an additive, v\ﬁfﬂc ., cayses hi ghest ]armunt of
deposi ts [on \RBHOE | stlican Fimsing mayaalse eopehieysd RYGIRAIVERE BPlaf kamRRBTIS s
of VI resul t&in&g%ﬁér@ﬁéﬁ tnﬁt%ﬁ_%ls,sﬁiéh'a%la?%r fR¥cRilar Met&. because the
base oil is non-toxi¢c, contains no sulfur, nitrogen or aromatic
conpounds typically present in the conventional mneral oil based

products, it nmore _safely .be used in l.icati gns where. the en
User 1's. expod@ioT it R oiiisppatie piRE s shaed Podndiiieu dfdor
base oi | accaqeghrabd enit e whithepotedi dosnpdiérite BBilngiveR difffrent temperature
antioxidants and pour point depressants, and thus the life tine of
the | ubriléat irargecinddor preduchenqeponsnly ieteseddan disierens applicationscare senseated
envi ronnent L[ﬂ)qﬁl é&ﬁb&h&ants based on the conventional base oils. 5
Even though t Bf4nched, saturat ed hydr ocar bon product is produced
f rom sat ur at efidesirdd uhs dydivedrbeh cahporeht ftaiihyd acthd produtt, opmicharSuitble
oxygen, and thus its hydr%I yti sta&iiédity i s.much higher than that, of
synthetic esthfrasadan gnps be pised @ 2 giliiong dy varoyssstagespyfnie prapesy of e
formati on of ;acd.ci r i C i 0. A/ Bd L ,
t he oxi dati oﬁﬁéetngglﬁ’l ?‘tﬁl(gl 0 q%hgeslg({t@?kaggdgg’ ggg(é ac‘)liiqj&li gg Ozﬁifegiﬁéetgbf%%hé tfﬁgt
of ester #asdnaedsingpthe @bnvanrsjon asdibusa¢adiity andipr foi abnsblingtthe exotheringl .
Conpared to esters,.the hase oil of the invention is nore conpatible
with convent "gH&s ObRE£aGHPL- der i ved from crude oil, base oils
obtained from Fi scher- 15 Tropsch process, and with hydrocarbon base
oils, as well with [ubricant additives. Mreover, it is conpatible

wi th el ast onek dixednbed meastars ferainstsace dhel tiicklerdwdr reagieniof| the gnipirnat is
wi t hout nodi fj L.Ans. diti nt f ; - Oi
accordi ng top{%?%bﬂnvélﬁﬁ]oﬁgi sﬁrfl%ar}ﬁége?g%u ' Iaﬁ?déo ]{1@012%?&&%'88% I F'Ild

base oi | mpediyfitofimishivisstepkherefore it can be used in engine oi

formul ations i ke other group Ill base oils according the sane

i nterchanging rules without need to perform new engine tests. The
base oil of gﬂﬁdhayention is preferably based on renewabl e nat ural
resources. 2 tarting materials of the process of the invention are
avail abl e all over the world, and noreover, the utilization of the

process is n limted by significant initial investnmenfs in contrast
Por T nat ance . PIRSCTECORBRGP s Imventia BelsyE (oS BARE PRYGHE 0
process ape GardaficHyardcdfbol dntpdhett suhat1e 3R &Chask Bi13G BRE oHiSEnYPtfent,

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



39 Further advantages of the invention relate to diesel fuel
conponent WOf2061/@Bwgi cal ori gi n, which has excel |l ent | owPCEMISNEIS0548
properties and cetane nunber conpared to those of solutions of the
prior art, where conponents based on fatg{y 5 acid nmethyl esters are
used. Problens associated with | ow tenperature properties have been
avoi ded by isomerizing waxy n-paraffins derived fromfatty acids to
give isoparaffins. The mddle distillate diesel fuel conponent

obt ai ned i s ®9fegtAGOHING & theinysrtianalsadplds bnirsHE A 2 by-D5PHIcha beagrhed

origin parti i f .8S f , :
i sopar af fi ni gﬂgg{%{}é{:ﬁtﬁﬂ %ﬁ%l)(gag a%&%ﬂ)f& t Ege cf%{ g%ganﬁi%#%é'hﬁo esel
bei ng even alsomporéht cbhieins|tppidaljosmbe Bleirh garben-tatom sido dranghes GedGliing

oLl I BB 55 SORESA R P s BoPRTRCR| O

cont ai ni ng i RE@AP BEBLY _Iﬁ’%ﬂhﬁlﬁ, Qﬁiyﬁfoc%éoﬁ%ﬁ%ﬁéﬁtssﬂit%lé QR usell RS a

density of the conposition is |lower. The conpoOsition requires no

changes of t Felvanfi gasobin¢ end/ech nompenent of gasgling isobtaikidysen bepemdget. All

content of the biological .co nent per. .unit volunme conpared to
products basgﬁo‘ig]ﬁ%&?q%rﬁger@%ggﬁggo%cg RE#H oned as an advant age. 20

Wth the optional prehydrogenation step side reactions of double
bonds of hydrocarbon chai ns may be_reduced. Side reactions, such as

pol yneri zat i dnbrapehed, satunated; asd pardtinie divgracarhon samparat icBirRangio prasirion

on the cagtal I 1 it S: .ce, li | ol

ol yior | 2511 4 Ui bi8uts EQHEHRd0 W rbBhst Buidbfiry S P BB A

component s. Mydedvetygesaiod gemhydr cgaedhioud pridd te dsdraization. NAr brdaached,

yields of the fi naya base oll, p%gguct. In addition to hydraocarbon

chai n | engt hEHPEFa PG REAFHRIG Of7ELGML FERPRENR SRP NS tanigsof

car bon di oxi @gcléﬁé-é‘ffﬁ@?s SR4iA8H #Bid Qi}bdbﬁ%&t(fa?c?) adiN £B iéoﬁjefri@¥@¥3ﬁﬁj 16 0"
the process t nim ze hydrogen consurption.” Wth the 1 somerization,
| ow 30 t enpekatonisatipr opdrntdralonygenhtonstemuct nmay be i nproved wi t hout

interferi?g Wi th viscosity properties. 40 Wth the solution of the
inventioﬂ, hi gh hydrogen partial pressure may be naintai ned

t hroughout t IFgedibRkE, WHiE @fSprefoisbli 86Mvddet@h iMbgic Muirtihp @SatdrRY, have
Car bon nonoxi de, carbon di oxi de and water contents nay be |owered to

such an 5 ex@Bewbstantid effegiran e rcopmopigion end idistillpivrs range ofithg aroguct. For
separ ate gask]| J.qui I . i.S: j4Cl . [
e (A RSB 0O A W6 AUkl BT Gson
invention al $vel Adteid efrgptiohe ab i N tadlorddn €ori saiork | pplicaiibne.aFart Yeddstotkaus
preventi gg t he deactivation t'herﬁﬁ{qﬂ 10 The@gro erties. of. the

n

hydr ocar S8YIPS A¥osarg PR ghaintio Qlﬁgepap. ¢ ?a‘é’EEﬁb‘FﬁﬁB"q ugbegs of
I nvention ar ‘gr@c’?& ﬁ'ér@?ésPe&ﬂglf@ﬁ?QYﬂ Cﬁg! #id bh:‘?‘Wﬁ%&%B&ﬁ%t fictions are
uce t on nu

products pro fromfatty acids w a specific ca er are
consi der abl y obtafiredwsirce ttha tlistilatim mhgd/bithelpasduct masnly Teperls @dubé engthe

well suited 1 ase oils wthopyt, bl endi i mtations, and further,
Uhe product s ObiBe By docRbRn A o [h FPeRgare die Sifrithyissrow disilton
ranges obtained according to the invention have exiremely 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



Exanpl es 20 The invention is nowillustrated by nmeans of the

f ol | owi ngwexaeqise®swi t hout wi shing to limt the scope oPbCriFe2006/050548

i nvention thereby. Properties of the hydrocarbon conponents prepared
in the exanples are presented in Table 4. Simlarly, properties of
sone of the base oils of the prior art are shown in Table 5. It is
however clear that the invention is not2%2inmted to enbodi nents
described in the 25 exanples. Exanple 1 Preparation of a hydrocarbon
conponent fromstearic acid fraction (C171135C0011) 41 A m xture of
pl ant oils (| ithseskhn mmbeeafthe feadbtockpdsgavhiail badonvastRrseird gntvadolly
hydr ol ysi s an |st|IIat|on to obtain fatty acid fractions according
to carbon numd&d. The C18 acid fraction thus obtained was used as
the feed, the fraction being diluted with a paraffinic diesel fuel of
bi ol ogi cal Cl8 acid_ content of 5 the feedstock thus obtained

origin
was 31 % by vﬁﬂb&h? Caglpupiuanbeis sad storcturgsof fisdass dlsief tereveatiotoct i vel y

prehydrogenated, and the stearic acid was continuously ketoni sed at

at nospheric pressure, in a tupular reactor using a MQ2 catalyst.
Tenper at ur e ong$¢1@llreaJcﬁ8&0mm§1bsl70 C, the WHS\Stofctwotal feed being 3

1/h. 22 % by i ght of %W”i acont anone, |or stearone, in a
di l uent was optai ned as the ketoni sation 10preoduct. |In the next step,

t he stearone/di |l uent mMGALHEIS/CIH ai ned above wawpmom&ww
a high pressure Parr reactor usin t%?dtr'oql{,d angl ‘activated N Mo/ Al 203
catalyst, to [give |inedf P& aFPIHE:2 Hed 8t ong lwas. hydrogenated at i
15 330 C, under a pr esisumengfhifenddRboutio®eng at’ 300 'rpmuntil no

ket one peak s detectled in the FTIR spectrum % by wei ght of

i near C35 paraffin S obtained fromstearic|acid- € para

obt ai ned abovie was isonerized in a Parr reactor to give a 20

1%

branched parafXin of t|{BIKESECIH | class using a\,kédu’gedMLfcﬂLa,k
si evel/ Al 203 cfat al yst . Prezeat ed m xtur f the paraffin/diluent was

i sonerized under a hydP5¥: HCBWB%I?H{%OB&S%A’N% at 340 C untjl a
pour point of| -6 C was rﬁﬂ.ﬁ‘oaaphﬁﬂnesl'_albm&lSD)% | i g1?%’avct\|’6’ﬁs’\’v\\e’r\é\v7’vv
distilled fromthe pr reducgg0 ressure, followed by finishing
of the paraffjnic prod apbfge’?&ﬁﬁ‘?%? Qf’pthroug kiesel quhr.

Hydr ocar bon clonponents| may be produced in a sinmldr way fromoth

fatty acids oxylic acids., Exanple 2|(Conparative)
Prepar at i on of a hydrocarbon conponent fromfatty acids derived from

pal m oi | [ rom pal m
oil were used E?éaé@lg% fb\éwe}?%l%% E&Hﬁ:&w ﬁlg{)fse t|(a\ﬁ/“écqgrrz;‘ée °%§r%)genat| on
of the double bonds of said fatty acids. After hydr ogenati on, the
fatty acid conpogition.was. as. 1 C16 % . C18.54 9%
and 20 1 o aF SsiecRid B0R pufler D ittt fy il . o
ket oni sed ms i Guanpited irartyléolﬁlzmmmglded;mtwisad iafdhhydrbdeosydeusiod. was

distilled off, yielding a product with the foll ow ng conposition:
C15Q0C15 ketone, 10.4 % C15C0Cl7 ketone, 42.1 % and C 7C0Cl7

ket one, 43.6 %sxﬁyfem&(ﬁm with Qffi@edt @ @racarbanxéHle, O hvldtarr frra@m bhe
ket oni sati on st e was hydr odeoxygenat ed in a Pan reactor ]%gea}}t

dried and acti Koeainsgreaseds fo, repeh ‘E‘%?oﬂFX/éangﬁwé%erﬁ‘érfaﬂdi‘

Hydr odeoxygenaab?mnmsbf%éah@d;fq% k'éi&ﬂﬁétuﬁa fHa@tﬁy‘ﬁUWﬁPfth@pfocMé’aof @k
330 C, mxin rpom Linear paraffin with the conposition: C33

chain 41. 8t 5% imation dighter . hydsgcarhpg peBigcets Harhh a8 solgens, (gasqlitieg had wigsel
obtai ned fromgal Py 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:



150il. The linear paraffin wax obtained in the HDO step was

i someri zewOiMoHRPISr reactor to give branched paraffi nspaf/ridoes/dsese
oil class using a reduced Pt nol ecul ar sieve/ Al 203 cat al yst.

| someri zati on was perforned at 340 C, under a hydrogen pressure of 3
MPa until the pour point of the product was below 1S C. Finally,

20l i ght fractions were distilled off un3er reduced pressure. Palmoil
al so contains Cl6 and C18 fatty acids, the hydrocarbon conponent thus
having a wider distillation range and a | ower kinematic viscosity
conpared to the product of Exanple 1. Hydrocarbon conponents may al so
be produced in a 25sim]ar from ot her ant and fish oils, and
animal fats. gxarrpl e gb@%dﬂ%g%/%u ve) Pr&FArEi on of a hydrocarbon
conponent from nmethyl est)e@nf fatty aedosnahathemsd from animal fats
43 Purified ani mal fat C\&@)z_g&rgysesteri fi.ed under basic conditions

wi th nmet hanol “at 70 C, 1-4) pr essur e 9BEPBIRSR P i n the presence
of a sodi um nmat hoxi de @?&){ﬂ(ﬁﬁ.&)i N two sk@pphthédeys produci ng net hyl
esters of fatty acids. The reaction m xture was purified by washing
with acid and Swat er, ak@)HHEn®) xt ure of tetwpaphthepesd nethyl 5 esters
was dried. Theg fatty agi sition o ) re of nmethyl esters
derived from gsni mal fat@b%/é}ggg%?f ol | ows: Béﬁﬁgﬂ%ﬁ%y Cl6: 0 23 % Cl6:1
3 9% C18:0 13 9% C18:1 40% C18:2 11 9% Cl18:3 1 % by weight. The

m xture of fat ' bi ai

feedst ock 10 c#x)‘fta ﬁgé %?c%?%%peg‘%%ﬁ%%é%wﬁ?ﬁﬂg%r%%? ?/oﬁﬁh%\@%flgﬁgel o%}?oﬁrﬁ?
bi ol ogi cal 10or idgiermindthacchalingtoagiddhettetlhyl ester content of the
feedst ock was 30 % by wei ght, the feedstock being continuously
ketonised in a tubular reaction as described in Exanple 1. Both

sat ur at ed and Inn¥sdleir it e jetcareds typioak alioai nedbas ranpes CRSHIBE) ahliei r
carbon nunmbers were.as foll : % of, C21- nes, .3 ,% of. C29
ot one, | 1056 of-oBogN S aBee € T et of ( HMV R aa Ak P
of C35 ket one.oilf R1d68inQRE tH¥i sktnb WRcHBS clabd StabByds 08 @eXMERNRH afl16d far r
reactor as described in Exanple 2, followed by isonerization

accor di ng ¥o Staaires of naphfepnetae smrigrichidres compowidsigpese Thir vigtaged
inasimlar rl?fﬂnpﬁﬁ BQE&%EM Sslesks derived 20 from plant and fish
oils. Service life %'?l t he keton?zati&ori catal yst may be extended by
using less corrosive nethyl esters instead of fatty acids. Exanple 4

Preparati on of f tal stearates 25 A

net al stearat gw%%%%%%&%%g@&\%&ggﬁﬁoﬁl sed under atnospheric
pressure in a lPaGTLr saetgdratondAiBedC Faxberslirodschn waxyg frectioa ddrivBdOkompm
St earone,y%r C35 ketopne, obtained as the product was

hydr odeoxygenat e HAP¥F soneri zed as
2. Slack Wax is a hydroisomerized Slack Wax fraction derived from crude oil

3. VHVI is 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




described in Exanple 1. The product thus obtained correspond the
product o#03007Essaypl e 1. Hydrocarbon conponents may al spcbeipoadocgd
ina simlar manner fromother netal salts of fatty acids derived
fromplant oils, animal fats and fish 44 oils, as well as fromneta
salts of fatty acids obtained by saponification of plant and fish
oils or animal fats. No special catalys3lis needed for the

ket oni zation in case netal salts are used. 5 Exanple 5 Preparation of
a hydrocarbon conponent from carboxylic acids of tall oil Distilled

tall oil fatty aci ds|ossr-eCisozerized in a Parr EFggggggg%;gﬁbiﬁgglng
wth nnrdenite,@gpe zeoljte. Tall oil fatty ac|ds, w - % of 't
catal yst and [$Mt - % [GFYlis compeent 209t 9A 4t ed of | total reaction

m xture, were placed in a reactor and air was | €

aut ocl ave witih purgijng nitrogen. The qixture was stirred with 300
rpm The reactor was|hgpedthepes2Boutd03nd kept Sﬁaé?/ﬁff?ﬁﬁéﬁvaV\/wA“

at nosphere of| 1.8 MAa for 6 hours. After coolihg, the reaction

m Xt ure obt aijized was|d2keCB3s, Cam t he aut ocl ave, | and the zeqlte S
filtered off. Iﬂggiiltr e was dist'llgﬁ nder| 15r educed pressurie to
yi el d monorer|i® diPPOTHRC FRIPRIREMBBOU P AR t hus obt ai ned were pl aced
in an aut ocl awgaxand| doubl e bonds were hydrogeqérédAa?“TSO/ffmgrﬁ“é(\
catal yst contjaining 5 wt-% Pd on_carbon under roge t nosphere o

2 MPa until tlhe reactPORMRADEESRIPEZE %20 Catal yst amount ds 2 wt - %

of nmononeric |acid. Then, the reaction mxture mﬁangggigBéﬁpQ/thAV\/
catalyst was filtereld off. The obtained crude p n fatty

aci ds were subj ect ed fassddingphienss #honb? “sol vent | fractionation

procedure to [gretd |wge_rg3zseé patty acrdsT—To e trode 25 bramcied
chain fatty 4cids, about -fo?d anmount by meighh’b?“ﬁékéh@Vﬁa§/aﬂd@d%
After this mpMHYke i egnponent hlBowC40%he repsulting crystal s of
non-i sonerized fatty] acids were filtered off. ﬁﬁeﬁyjﬁﬂkJﬁyﬁﬂﬁyﬁﬁﬁhr\
distilled offf fromthe filtrate to yield purifjed isonerized fatty
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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
5  (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

10  responsible of branching. In Slack and GTL waxes (structures 1 and 2 in Table 3),
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pour point. The pour point being lowered by increasing number of branches, but
at the same time also the viscosity index is reduced. It is known that an optimum

10  correlation between the viscosity index and pour point is attained with only few
branches present in the main hydrocarbon chain. In the process of the invention
where the isomerization is based on the double bonds of C18 fatty acid skeleton,
the number of branches is limited by the number of double bonds in the feedstock,
and thus the base oil may not be branched too much to cause the VI to be reduced

15  near the lower limit. In a similar manner, lowering of the pour point is limited by

the number of double bonds in the feedstock.

In case the isomerization is based on hydroisomerization, such as of the
C31/C33/C35 wax of hydrodeoxygenated ketone (structure 1 in Table 1), the
20  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
25  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.

30  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
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dinaphthenes are mainly fused. The VI of fused naphthenes is poorer than that of
non-fused naphthenes. In addition, it is known that the non-fused naphthene rings
are desirable as components of base oils since their VI is reasonably high but the
pour point low. In the VHVI products of the prior art (structure 3 in Table 3), in
addition to mononaphthenes there are polycyclic naphthenes with 3 — 5 rings
typically not present in the product of the invention, These are formed as a result
of cracking and hydrogenation of naphthenes and aromatic compounds of the

mineral crude oil based feed.

In addition fo pour point and viscosity index, the relationship of isoparaffins and
1-2 ring naphthenes to 3-6 ring naphthenes seem to play the major role in cold
cranking. If too high amount of multiring naphthenes are present, they give higher
CCS-30 values since they are present as an extremely viscous liquid. Furthermore,
if normal paraffins are present after hydroisomerization, they give high CCS-30
values by crystallization and thus inhibiting the liquid to flow.

The base oil of biological origin according to the invention comprises a product
produced from starting materials of biological origin. The base oil comprises
branched hydrocarbons having carbon number at least C18. Said product contains
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.

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 %
of polycyclic naphthenes measured by FIMS.
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For base oils of the invention, having kinematic viscosity KV100 of 4 — 7 mm’/s,
the viscosity index is at least 115 and preferably at least 120, particularly
preferably at least 150, and at best at least 160 (ASTM D 2270) and pour point
lower than -9 °C, preferably lower than -12 °C and particularly preferably lower
than -15 °C (ASTM D 97 / 5950).

Low temperature dynamic viscosity, CCS-30, for base oil is no more than
29.797*(KV100)>7%*8 ¢P, preferably no more than 34.066*(KV100)>*%¢ ¢P; CCS-
35 is no more than 36.108*(KV100)*"® cP, preferably no more than
50.501*(KV100)>*'® ¢P measured by method 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 volatility of product, having KV100 from 3 ¢St to
8 cSt, is no more than 2271.2*%(KV100)>%7 % by weight as determined by the
method of DIN 51581-2 (Mathematical Noack method based on ASTM D 2887
GC distillation).

Width of the carbon number range of base oils of the invention is no more than 9
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.

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).

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).
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Nitrogen content of said base oil of the invention is less than 100 ppm, preferably
less than 10 ppm, and particularly preferably less than 1 ppm, (ASTM D 4629).

Base oils of the invention, based on biological starting materials, contain carbon
1 isotope, which may be considered as an indication of the use of renewable raw
materials. Typical '*C isotope content (proportion) of the total carbon content in
the product, which is completely of biological origin, is at least 100 %. Carbon
' isotope content is determined on the basis of radicactive carbon (carbon C
isotope) content in the atmosphere in 1950 (ASTM D 6866). **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 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.

The cetane number of the diesel product obtained with the process of the
invention, is more than 40, preferably more than 55, and particularly preferably
mote 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,
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

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

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

also diesel and gasoline components, In addition to traditional crude oil, a
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completely new raw material source for high-quality branched 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 process of the invention, base oil containing only carbon and
hydrogen is obtained, the stability of said base oil in humid conditions being
higher than that of esters or other base oils containing heteroatoms. A paraffinic
hydrocarbon component is not decomposed as easily as esters that form corrosive
acids. A nonpolar and fully saturated hydrocarbon component free of sulfur is
obtained using the process of the invention by removing oxygen of ketones, 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, low-temperature fluidity enhanced

‘and filterability at low temperatures is improved. Solid wax is converted to oily

hydrocarbon having viscosity index (viscosity-temperature-dependence) very
suitable for top-tier base oils without blending limitations, and further, it is

compatible with lubricant additives.

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 vsed 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
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C11-C26, and base oil having carbon number of at least C18. Distillation range of
base oil produced from a feedstock having a single carbon number is the

narrowest.

Narrow distillation range indicates that the product does not contain initial light
fraction, meaning molecules considerably lighter than the average, which can be
seen as decreased volatility of the product, resulting in reduced emissions and
reduced use of lubricants in practical applications. The “tail” composed of the
heavier components, meaning molecules considerably heavier than the average, is
also missing from 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
governed by the feedstock composition. For base oils of the prior art, the
distillation range is adjusted by distilling the product fo obtain a fraction having
the desired kinematic viscosity. It is preferable that lubricants have base oils with
narrow carbon number distribution and thus narrow distillation range, so that
lubricating oils 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, confains 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.
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Moreover, 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
Iubricating oils are longer and they can be used in the colder environment than

lubricants based on the conventional base oils,

Even though the branched, saturated hydrocarbon product is produced from
saturated and unsaturated natural fatty acids, it contains no oxygen, and thus its
hydrolytic stability is much higher than that of synthetic ester base oils. Due to the
lack of ester bonds, also the formation of acidic degradation products is
10 minimized. In addition, the oxidation stability of the saturated base oil is higher

than that of ester base oil containing unsaturated fatty acid structural units.

Compared to esters, the base oil of the invention is more compatible with
conventional base oils derived from crude oil, base oils obtained from Fischer-
15  Tropsch process, and with hydrocarbon base oils, as well with lubricant additives.
Moreover, it is compatible with elastomers, and thus it can be used in modern

vehicle engines without modifications.

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.
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Further advantages of the invention relate to diesel fuel component of biological
origin, which has excellent low temperature properties and cetane number
compared to those of solutions of the prior art, where components based on fatty
acid methyl esters are used. Problems associated with low temperature properties
have been avoided by isomerizing waxy n-paraffins derived from fatty acids to

give isoparaffins.

The middle distillate diesel fuel component obtained is a high-quality
hydrocarbon component of biological origin particularly suitable as a component
for diesel fuel, as isoparaffinic solvent, and as lamp oil, the cetane number thereof
being even above 70, the cloud point being as low as below —30 °C. Fouling of the
engine may be expected to be reduced in comparison to fuels of biclogical origin
already known in the art, said fuels containing incompletely burning ester
components, Moreover, the density of the composition is lower. The composition
requires no changes of the automobile technology or logistics. Higher energy
content of the biological component per unit volume compared to products based

on esters may also be mentioned as an advantage.

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

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
temperature properties of the product may be improved without interfering with

viscosity properties.
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With the solution of the invention, high hydrogen partial pressure may be
maintained throughout the whole process, and keep levels of impurities low.
Carbon monoxide, carbon dioxide and water contents may be lowered to such an
5  extent that light stripping in the HDO stage or in a separate gas/liquid separation

vessel is sufficient to remove residual impurities prior to isomerization.

Advantages of the invention also include protection of the isomerization catalyst,
thus preventing the deactivation thereof.
10
The propertiecs of the hydrocarbon components produced with the process
according to the invention are excellent, and moreover, distillation ranges of
products produced from fatty acids with a specific carbon number are
considerably narrower that those of VHVI base oils. The products are well suited
15 as base oils without blending limitations, and further, the products are also

compatible with lubricant additives.

Examples

20 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

25  examples.

Example 1
Preparation of a hydrocarbon component from stearic acid fraction
(C17H35COOH)

30
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A mixture of plant oils (linseed, soybean, and rapeseed oils) was pretreated by
hydrolysis and distillation to obtain fatty acid fractions according to carbon
numbers. The C18 acid fraction thus obtained was used as the feed, the fraction
being diluted with a paraffinic diesel fuel of biological origin. C18 acid content of
5  the feedstock thus obtained was 31 %, by weight. Double bonds of the feedstock
were selectively prehydrogenated, and the stearic acid was continuously ketonised
at atmospheric pressure, in a tubular reactor using a MnQO; catalyst. Temperature
of the reactor was 370 °C, the WHSYV of total feed being 3 1/h. 22 % by weight of
18-pentatriacontanone, or stearone, in a diluent was obtained as the ketonisation

10 product.

In the next step, the stearone/diluent mixture obtained above was
hydrodeoxygenated in a high pressure Parr reactor using a dried and activated
NiMo/AlLO5 catalyst, to give linear paraffins. The ketone was hydrogenated at
15 330 °C, under a pressure of 5 MPa, mixing at 300 rpm until no ketone peak was
detected in the FTIR spectrum. 71 % by weight of linear C35 paraffin was

obtained from stearic acid.

The paraffin wax obtained above was isomerized in a Parr reactor to give a
20  branched paraffin of the base oil class using a reduced Pt molecular sieve/Al,04
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
25  kieselguhr. Hydrocarbon components may be produced in a similar way from

other fatty acids and dicarboxylic acids.

Example 2 (Comparative)}
Preparation of a hydrocarbon component from fatty acids derived from palm oil

30
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in a Parr reactor using a dried and activated NiMo/Al,O3 catalyst to give linear
paraffins. Hydrodeoxygenation was carried out under a pressure of 3.3 MPa, at
330 °C, mixing at 300 rpm. Linear paraffin with the composition: C33 chain 41.8
%, C34 chain 2.1 %, and C35 chain 43.8 % by weight was obtained from palm
15 oil
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/Al,0; 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 (Comparative)
Preparation of a hydrocarbon component from methyl esters of fatty acids derived

from animal fats
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Purified animal fat was transesterified under basic conditions with methanol at 70
°C, under a pressure of 0.1 MPa, in the presence of a sodium methoxide catalyst
in two steps, thus producing methyl esters of fatty acids. The reaction mixture was
purified by washing with acid and water, and the mixture of fatty acid methyl
esters was dried. The fatty acid composition of the mixture of methyl esters
derived from animal fat was as follows: C14:0 2 %; C16:0 23 %, C16:1 3 %,
C18:0 13 %, C18:1 40 %, C18:2 11 %, C18:3 1 % by weight.

The mixture of fatty acid methyl esters obtained above was used as the feedstock
of the process, diluted with paraffinic diesel of biological origin, The fatty acid
methyl ester content of the feedstock was 30 % by weight, the feedstock being
continuously ketonised in a tubular reaction as described in Example 1. Both
saturated and unsaturated ketones were obtained as the product. Their carbon
numbers were as follows: 10 % of C21-C28 ketones, 3 % of C29 ketone, 10 % of
C31 ketone, 33 % of C33 ketone, and 20 % by weight of C35 ketone.

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(CHy)16COO);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
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oils, as well as from metal salts of fatty acids obtained by saponification of plant
and fish oils or animal fats. No special catalyst is needed for the kefonization in

case metal salts are used,

Example 5

Preparation of a hydrocarbon component from carboxylic acids of tall oil

Distilled tall oil fatty acids were isomerized in a Parr high-pressure reactor with
mordenite type zeolite, Tall oil fatty acids, 5 wt-% of the catalyst and 3 wt-% of
water, calculated of total reaction mixture, were placed in a reactor and air was
removed from the autoclave with purging nifrogen. The mixture was stirred with
300 rpm. The reactor was heated to 280 °C and kept under nitrogen atmosphere of
1.8 MPa for 6 hours. After cooling, the reaction mixture obtained was taken from
the autoclave, and the zeolite was filtered off. The filirate was distilled under

reduced pressure fo yield monomeric acids.

The monomeric 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 biclogical origin in a

ratio of 30/70 %, by weight. The mixture thus obtained was continuously
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ketonised at atmospheric pressure in a tubular reactor using a MnQ, catalyst. The
temperature of the reactor was 370 °C, the WHSV being 1.7. A mixture of

isomerized ketones was obtained as the product.

The mixture of isomerized ketones was hydrogenated in a HDO step in a Parr
reactor as in Example 2. Solvents were distilled from the final product under
reduced pressure. Thereafter, the product was subjected to solvent dewaxing to
remove linear paraffins, and finally, the paraffinic product was finished by
filtering through kieselguhr. Mainly branched paraffins were obtained as the final
product. Hydrocarbon components may also be produced in a similar way from
other isomerized fatty acids or from isomerized methyl esters of fatty acids of

plant, animal and fish origin.

Example 6 (Comparative)
Preparation of a hydrocarbon component from tall oil fatty acids and dicarboxylic

acids

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
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 MgO 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
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.
Either the fatty acids, or alternatively the wax obtained after ketonisation and

hydrodeoxygenation may be subjected to isomerization.
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Table 4
Properties of the produets produced in Examples 1-6
Analysis Examp | Examp | Examp | Examp | Examp Methed
1 2 3 5 6
KV100 (mm®/s) 5,2 4,3 5,8 6,5 16,4 ASTM D445
KV40 (mm®/s) 23,0 18,3 27,7 34,0 150,5 ASTM D445
VL 164 153 159 148 115 ASTM D2270
Pour point (°C) -6 21 -18 12 12 | ASTM D3950
GC-distillation (°C) ASTM D2887
10 % 419 375 455
50 % 475 457 481
90 % 486 474 497
GC-Noack volatility, wt-% 5,8 12,5 4,2 DIN 51581-2
Molecular distribution, wi-
%
n-Paraffins <1 <1 GC
i-Paraffins 88 31 TFIMS
Mononaphthenes 12 49 FIMS
Dinaphthenes G 20 FIMS
Other naphthenes 0 0 FIMS
Sulfur, ppm <1 1 ASTM
D3120/D4294
Nitrogen, ppm <1 <1 ASTM D4629
Table 5
Properties of the base oils of the prior art.
Analysis APL API APL API Mcthod
GplII, Gplll, | GpIll, | GplV,
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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VI 122 128 140 135 ASTM D2270
Pour point (°C) -18 -12 -21 <-63 ASTM D5950
CCS at -30°C (cP) 1750 4100 2300 ASTM D5293
CCS at -35°C (cP) 3100 7800 1560 | 3850 ASTM D5293
GC distillation (°C) ASTM D2887
10% 395 412 394
50 % 421 459 421
90 % 456 513 456
GC-Noack, w-% 13.3 5.8 12.5 DIN 51581-2
Molecular
distribution,
wi-%
Aromatics 0,0 0,0 0,0 0,0 ASTM D2549
Paraffing 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 <] ASTM D3120 /
D 4294
Nitrogen, ppm <1 <1 <] ASTM D4629

10

15

HC-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/b-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/ALO; catalyst to give linear paraffins. Hydrodeoxygenation was
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carried out under a pressure of 4 MPa (40 bar), at 270 °C and with WHSV of !

1/h.

The linear paraffin wax obtained in the HDO step was isomerized continuously in

a tubular fixed bed reactor using a reduced Pt molecular sieve/AL;O; catalyst to

give branched paraffins using a reduced Pt molecular sieve/ALO; catalyst.

Isomerization was performed at 340 °C, under a hydrogen pressure of 4 MPa until

the pour point of the product was below —15 °C. Finally, light fractions were

distilled under reduced pressure and separated.

Hydrocarbon components may also be produced in a similar way from other plant

and fish oils, and animal fats.

Table 6

Properties of the products in example 7.

Method Analysis bascoil bascoil diescl
>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 PMce,°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 2.4
ASTM D 445 kV100, cSt 5.4 2.9
ASTM D 2270 | VI 153 126
ASTM D 2887 | 0.5 %, °C 171
10 %, °C 431 355 195
50 %, °C 453 384 267
90 %, °C 497 415 339




ASTM D 3120 S, ng/kg 0 0 1.1 ASTMD 4629 N, ng/kg 0 0 <1 ENI SO
12205 Oxi B 200%0®FHbi ity (g/nB) max 1 Exanple 8 Det er rAGTARIRWOH/O5548
the biological origin of the hydrocarbon conponent 5 Hydrocarbon
conponent of biological origin was weighgd into mneral oil based

Goup Il base oil, and m xed thoroughly.” For the first sanple,
0.5014 g of the hydrocarbon conponent of biological origin was
wei ghed, and_ base oil conponent of the Group 1l was added. in an

amount to oblain a total V@%¥ °6f 10 10.0000 a: for the second 361

sanpl e, 1.013DPIY Ad68i4e HYGWC dackhon conponent{ of4.4i ol pgi 83ll orf gi n

was wei ghed, |and base oil] conponent of the Goup IIl Was added/ in an

amount to ob{@misa total |weight of 10.0kZ¥@ng| 0@ sEapured resurts

are sumari z¢gd™=in |a0| € DEetow. woral ﬁzﬂ}hté?fes aulggcu e~ carbon(14C

| sotope) is expressed—astpercent—o ﬁéﬁ ar-hbon™; baspt—or—the
content of r adi-eactivre—edrbon—15—of—t b phere—i--1+860—At

present, thelcontent of radioacti \‘?ﬂleFB*FmeF; thd

EN12916 Monoaromatics % 0.2
Diaromatics % <0,1
Triaromatics % < (0,02
ASTM D 3120 | S, mg/kg 0 0 1.1
ASTM D 4629 | N, mg/kg 0 0 <]
ENISO 12205 Oxidation Stability (g/m3) max 1

Example 8

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 il
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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Table 7 Content of radioactive carbon Sanple "C content, % 813 C Bio
proportion, % Mneral oil 0.1 1 0.07 -29.4 0 Bio oil 106.7 0.4 -28.9
100 Mneral + bio, 5 %by wight 5.0 0.3 -29.3 4.60 0.28 Mneral +
bio, 10 % by Tahleht 10.8 0.3 -26.9

Content of radioactive carbon

Sample “Ccontent, % [8°C Bio proportion, %
Mineral oil 0.1 £0.07 -29.4 0
Bio oil 106.7+ 0.4 -28.9 100
Mineral + bio, 5 % by weight 5.0+03 -29.3 4.60 +0.28
Mineral + bio, 10 % by weight 10.8+ 0.3 -26.9 10.04 £ 0.29

5
Example 8§

Carbon number distribution

10 The proportion of hydrocarbons in certain carbon number range of the base oil
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 cuf) 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 >

15 413 °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 ¢St), as shown in Figure 3. The lower boiling components with
carbon number < C31 are due to cracking in isomerization. The higher boiling

20 compounds enhance VI,



10.04 0.29 5 Exanple 8 Carbon number distribution 10 The proportion’
of hydrocarbons in certain carbon nunber range of the base oi

product is dependent on distillation. In Figure 3 the carbon nunber

di stributions of VHVI (413-520 C cut) ald the baseoils of invention
(360-C cut) are shown. The carbon nunber distribution of the base
+oil's according to invention is narrower than that of conventional
base oils when distillation is cut in similar manner at > 15 413 C
corresponding to C26 paraffin. In addition to the narrow carbon
nunber - di stri bution, the baseoils of the invention contain also

hi gher anmpunt @it gher boiling fractions conpared to the ]
conventional product of sane viscosity range (KV100 about 4 cSt), as:
“"'shown in Figure 3. The | ower boiling conponents w.th carbon nunber <
C31 are due to cracking in isonerization. The higher boiling 20
conpounds enhance VI. 51 Ctains 51.Base oil, characterized in that

t he -base oil conprises branched hydrocarbons havi ng carbon nunbers of
at |l easts Cl8, ang it ai . 9 ght of saturated-
hydrocar%ons, itﬂconF%?ﬁ@ﬁdgﬁ%ﬁggﬁ?ﬁgﬁkggﬁg%3%§%§H P”§”§§%ﬁ@n¢5§ed'
di napht henes andhybpsatbgistawingcarton munmbers dfu lehsO4 bY, andiiofintaiad atl east

50 % by weight 1 f dhhe, sat urat hydroc' arbons haying width of the
carbon nunmber ra%a‘(g'gp b, %%r gvcg@gnog aFﬂe%a&@F?q%P%%’i &n PEIEEE of
the base oil bei mgnomphibenes hase?@an, 25 The' Has qued! Bep8Ehad 49
claim1l, characterized_.in that the base .150il conprises at |east,95 %

by weight of sat P &PRENFEs BUapessdhan & Yrhy weidht, ilpass sl df by veighs
claim ljor 2, chef e saiilatrhydiodalihs Bhvih 3kt 67 1¥0 Qb NEh@Mer Ofnakne
sat urat ed hydrocar bons have w dt h of t‘_f1e car%on nunber - Tange 0Of no
more than 9. 20 oino mpse ghened and the distibatinp teoganf thenbasefoicbahgmol- 3,
characterized i vbase oil conprises at | east 97 % by wei ght
of saturated hyglglg%g%%%ﬁgcp%&me base oil "according to any -one of
claims 1- 4, characterized in that at |east 50 % by wei ght of the

sat urated hydrocarb aye.w dt h. of the carbon nunber range of no
nore than 7, pre"erggﬁfygﬁg ohloz}cgorpﬁlgr}:o ; ﬁc?naraetenze in that'the base
15 oil comprises at least 95 % by weight of saturated hydrocarbons.

3. The base oil according to claim -1 or 2, characterized in-that at
least 75 % by weight of the saturated hydrocarbons have width of the
carbon number range of no more than 9.

20
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. .
25 5. The base oil according to any one of claims 1- 4, characterized

in that at least 50 % by weight of the saturated hydrocarbons have width

of the carbon number range of no more than 7, preferably no more than
5.
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52 6. The base oil according to any one of clains 1-5, characterized
i,n that the viscosity index of said base oil is nore than 115,
preferably nore than 120. 5.7. The base qil according to any one of
iclaims 1-6, characterized in that the P4C i sot ope content of the
total carbon:content in base oil is at |east 50 % preferably at

| east 90 % on the basis of radioactive carbon. content i.n the

at nosphere in the year 1950-according to ASTM D 6866. 108. Process for
produci ng base oil or the base oil .according to any of the clains
1-7, characterized in that the process’ conpri ses ket oni sation,

hydr odeoxygenat i@n alie bass(@ﬁl&zbbdrainlg%‘aﬁ}&ﬁbsof&'ﬁhﬁg-ﬁ cﬁ:ﬁ?&?&t‘?ﬁlﬁ in .
conprising at t%a one coppound sel ected fromthe group . consisting

of triglyeeri des thepgsspsity index of Wé’vbfﬁg ail samprenthan iy preferalgdy - C38,
esters of -Cl -@&ng@rtg%yig c. acids with d-Ci1 alcohols, Cl-- C38

al cohol's, €l -C38 al dehydes, Cl-C38 carboxylic acid anhydri dei, and
net al sal ts. of CI - C38 carboxyl.ic aci ds, esters of O 7-C38

car boxylzi ¢ aci d| 8 al nat X d| car bo'xyl ic
aci ds and pol yols s }écc%%ggﬁéf’% @gt?@y?@ ‘tll%rai’?arli“émﬁ @&Pﬂrw‘etﬁ@ din .
presence of 20 tlmteﬁml“’c isstape centent ySthe YREELarSorPERRSH L bhéeos) & 40 - 10
M%and at a te 3@ yre: rgﬂﬂgqllg%from 100 to 500 C, the ketonisation

product is hydr g@nire lkast 30%cnrcthe drsiy of yerioantiy vadaat | on
catal yst cont ai njoAgenin the afhosphse GPHRYBE o558k %‘fw up
consi sting .of netals of. thesﬂGrgup Vﬁllg .or Ggéio%ﬁg\}}ﬁo ?ﬁ%%ré? :
periodic systemof the 25el ements and a support, under a hydrogen
presstijpge ranging fr Q. k ature f&a f.rom
100 to 500 C, and th%sgn%%@g%%cﬁ%wg%?fgﬁee SSu %ﬁ%‘%raé‘gé]ﬁce of
a i somerizati on tbait alayss tdnt ahsnang:rmdreﬁxal taf - e haugp Whhpriek the -

periodi c system s and/or a p ort, ynder a hydrogen

pressure rangin }‘fm“%ﬁﬁ g‘”@‘@%myﬁ? OB e "Heth RS> et 200 to
500.C. 53 9. Trfeeaztmammm;gral 1845t lofle ebaspahﬁd sEBRERFoRH MELEobp t hat
t he feedstock COH‘BI’I ses El Ieast one conpound sel ected from The group

consi sti-ng ' of CA* gt fuslyeeridss, eghonylic mgids yhayingde sprbpn munhers
C4- C244fatt t 4 it
4s5fatty aqricye! é!slter§ @f C?t C@c%@ix@a&ﬁ %lilgp@h(ﬁf a??'oh datty

al dehydes, esters of C4-C24 fatty a al’cohol s
and C4- C24~fatt ﬁfﬁcﬂéowfhﬁjkpa& d#brdweﬂﬁ@iﬁrw&bwsﬂmmgldm@drﬁbs,of
bi ol ogi cal origi reo roce acc i ng
to claim8 or ,aﬁghglr@%g:{ggir%% ;Uefgé1 tdg%ha?rfog)&f]l}f iﬁ s P ?fg%tefgﬁg

. biological ori glcarhoxyhelaadb et Cdmcjﬁeaigdsmsn n’aﬁm‘d shake) didarbtafib

“fats, pl ant 0|Is Iat es i fats, ani.mpl oils, animal
waxes, fish fat &% 8?Na§ ‘?qgﬁl “0%9’&:1"35“? ew ingh¢ yregencgofor

fatty aoids obt am&tﬂdoi@i)de hoseTyk Vigidss a pressure i“rcn'z}'P'()dtot nane@at8fd b gation
or pyrolysis reactions fromplant fats, 15p ant oils | ant waxes,

animal fats, anlt?FﬁP“é'qu%rm&H}gnﬁPm\Akﬁ&@ 56G 2R, the ls.ctoms@ noptioguctfissh

~ waxes, and b. es@%&ﬁ;de&@eﬁﬁéd tl§cr ?fé&x% ec&*:{ hg&faﬂg&g% xelpelol c%%l%sfta]E ;ssh‘

pl ant .0ils, pl ant waxes,- ani na ani na waxe
fats, fish oils conﬁagqqnmﬂwt owmebmponent selected from the group consxstmg of

g - metals of the Group VIII or Group VIA of the pericdic system of the
25 elements and a sui:pmt, under a hydrogen pressire ranging from 0.1 to
+ 20 MPa at a temperature ranging from 100 te 500 °C, and the
.isomerizatior; is carried out in the pi‘escncc of a isomerization catalyst
comtaining a metal of the Group VIII of the periodic system of the
elements and/or a support, under a hydrogen pressure ranging from 0 to

30 20 MPa at  temperature ranging from 100 to 500 °C.

3



20c.fatty acid alkyl esters obtained by esterification of alcohols
with fatty acids of plant, aninmal and fish origin, and d.fatty acid
netal salts obtained by saponification of free fatty acids: pl ant
ffats, plant oils, plant waxes, animl fdts, animl oils, aninal
~waxes, -fish fats, fish oils, fish waxes, and 25 e. al cohols and
al dehydes obt ai ned as reduction or hydrogenol ysis products of free
fatty acids,. or fatty acids fromplant fats, plant oils, plant waxes,
animal fats, animal oils, animl waxes, fish fats, fish oils, fish
waxes, and -fattyal cohol sobt ai nedbyhydrol ysis, 30transesterification

and pyrol ysis from wepe [ ' 4. gion, yan 1% 54

g. anhydrides of fatty a?f%%sgf)ﬁgén%?%kgﬁb cﬁgg%rg’s, pﬁlgﬁ t%'?%-éé, n H}ﬁérﬁw'

waxes, ani-mal f deedstorki sraprises ¢f leal med compiend fdahed Abm, tii %.hupi | s,

fish waxes, and i ' ecycl ed. fogd de fats. and oils, and

5fats, oils and c\%%(ﬂé@fgggg gflag%‘ﬁdfg%&gaé" t?’%’%ﬁﬁg?"ﬁ%’eﬁl‘%ﬁp‘yﬁﬂﬂfz st ur es

- of said material®4 fatty acid.mdthie spitspoRSE2aC hREORAS, TACHN iR

cl ai s S 10, chaL%gltgéi zed in %:P%a hydr ocar pon or a m xture of

hydr ocaPbons i s tFdedes §5Hech s acidiavih Gi2-G24iifstealcohals

process steps. aid CIUDAPHAGERS AERARMED Yedi o BhnPLEAle GLALIP P11
a e

characterized i.n,that the ketonisatlon Is perforne a press'ﬁ
from0.1 to 5 Mbiplagicy] qrigipand myirergsdhgeefy from 100 to 400 C. 15 13.
" The process according,to any one of clains 8-12, characterized in
‘that the nmetal oxide catalysts is Na, My, K Ca, Sc, C, M, Fe, Co,
Ni, Cu, Zn, Sr,1& Zhe ibcesRaccoBiing Bnclaiag oPP, cHathetetized ipdhat ad t
nmet al i de cat .o W t.haut a support, preferably the netal
oxi de ?g 20nol y%lgéﬁﬁ&n%%%aaﬁgg%&ﬁﬁﬁ?gPﬁgﬁbﬁ%sﬁe[ﬁﬁe x frget the) groyme
process: accor di ogndisting! af plark Fats, Gt A6k Gl A Sehxks) dhhad] b SardHPRGLt 1S

| aterite, bauxite, Hi t ani gighgéoxi‘de, silica and/or al um ni um oXi de.

25 15. The prolBSRl e dishgate.dismlsdind wresleaains 8- 14,

Pydr ogen pressure raging 11 nct hids qrathelids PRAES B RAOREE 7

from 150 to 400 C.  acid iransesterification or pyrolysis reactions from. plant fats,

E 15 . : plant oils, plant waxes, animal fats, animal oils, mﬁmal waxes; -

fish fats, fish oils, fish wakes, and |
b, ' _esters obtained By transesterification from plant fats,
plant oils, plant waxes, animal fats, animal oils, animal waxes,
-fish fats, fish oils, fish waxes, and |

20 _ ' c. fatty acid alkyl esters obtained by esterification of
- alcohols with fatty acids of plant, animal and fish origin, and ,
d. fatty acid metal salis obtained by saponiﬁcatidn of"

free fatty acids, plant fats, plant oils, plant waxes, animal fats,
, animal ojls, animal waxes, fish fats, fish oils, fish waxes, and |
25 , e - alcohols and aldehydes obtained as reduction or
' ~ hydrogenolysis products of free fatty acids, or f’atty acids from
plant fats, plant oils, plant waxes, animal fats,. animal oils,
animal waxes, fish fats, fish oils, fish waxes, and '
f. fatty  alcohols  obtained. by  hydrolysis,
30 _ ' transesterification and pyrolysis from waxes of biological

origin, and .



'3016. The process according to any one of clains 8-15, characterized
in that the hydrodeoxygenation catal yst contains at |east one
conponent 55 selected fromthe group consisting of Pd, Pt, Ni, N M.
@and CoMb metal s, and active carbon, al @ffina and/or silica support.
17. The process according to any one of clains 8-16, characterized 5
in that after the hydrodeoxygenati on hydroi sonerization is canied out .
under a hydrogen pressure ranging fromlto 15 MPa at a tenperature
ranging from 200 to 400 C. 18. The process according to claim17, .
characterized in that the 10 catal yst -of the hydroi sonerizition step
contains a nol ecul ar gi eve andghwRdde ' i : ort,
sai d support being al Eg' na and/ 03? s‘lﬁf;:%&y%ldg%?? Blradgggag% pga&(ig’ggi ng
to any one of clai ns B#BBWAXEEsERENA fRigeehimBl pils, tanatalt Wexdss sk fitg,at i on -
is perforned before t : ' .00 4Using carboxylic acid or
carboxylic acid al kyl H%séﬁg%'gglg eéesd%d;t a tenperature from 150 - 350
C, preferably from2d0 to 290@astt aadpeegded docdl gRde s NRE o, 6fn@r abl y
0.1 - 2 a in the prgsenge_of an isonperizatiop catalyst. 20 20. The
process %/Ecor ding to @?Saf’ﬁ? T@{wﬁ’ﬁﬁlﬁg@f"éfiibi’&?@q? FgEReCHing and -
‘isomerization is carriied out inwthiee oPt£E8RERI.Rf an acidic catalyst,
.the catalyst being preferably a zeolite of the pentasil or nordenite
type. 2521. The process according to claim19 or 20, characterized in
that fromO to 8. % T : t r_alcohgl is
added to the fee_dstock.ﬁfogéﬁm%?rﬁ#%gb%?%%ggs&@gg%gr Tl%cﬁ%ragk "%ﬁe of
claims 19-21, ch#r@&et erhiydeaagon’ ¢me miiatreof dydtooartbbes kehadudstat then,

pr ehydriggenat i ong.} r hydr ogen pressure between 0.1
and 20 1(I\z/lg’a, pr e?glr:(g%#ﬁ%%g{%%ﬂgg%ﬁéoamgée“f%ﬁPa, a tenperature _
bet ween 50 and 400 C, preferably between 100 and 300 C, "in the
presence of a caltzal yﬁt‘. 23. The .process accgrdl ng_.to claim?22,
characterized in“tha etwgc%ssc?ﬁ?aifi@gtm@ﬁ)ﬁf’%ﬁ clgimy BAds chpracissisgdnent
sel ected from tha tlmmhmkemﬂs&tﬁjnii@ge%mf&ta@hspz&fsufe%n%ﬂuﬁ'é’ivﬁia And
VIA of the periodic systemof the elenments, ‘and a support, the

. catal yst being ﬁ%@@?éﬂrﬁ’/ra&‘ Pl 8AtPH0 . Ni,. Ru, Rh, NiMb or.

. CoMb catsal yst, the support being active carbon, alum na and/or

- silica. 10 24. The process according to any ohe of clains 8-23,
characteri zed i ri3t hatheaoesssrewuding 40 divg oaé of olapungil, chageadizede i S

* produced. in that the metal oxide catalysts is Na, Mg, K, Ca, S¢, Cr, Mn, Fe, Co,
Ni, Cu, Zn, Sr, Y, Zr, Mo, Rb, Cd, Sn, La, Pb, Bi or a rare earth metal -
oxide catalyst'on or Without a support, preferably the metal oxide is

20 molybdenum, manganese and/or magnesium oxide.

- 14, The process according to claim 13, characterized in that the
support is-laterite, bauxite, titanium dioxide, silica and/or aiuminiﬁm
oxide, | ‘

25 _ _
15, The process according to any one of claims 8-14, characterized
in that the hydrodeoxygenation is performed under a hydrogen pressure

ranging from 1 to 15 MPaata temﬁerature ranging from 150 to 400 °C.

30 . _1'6.. The process according to any one of claims 8-15, characterized

in that the hydrodeoxygenation catalyst contains at least one component

L
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gelected from the group consisting of Fd, Pt; Ni, NiMo and CoMo:

metals, and active carbon, alumina and/or silica support.

17. The'process according to any one of claims 8-16, characterized
in that after the hydrodeoxygenation hydroisomerization is carried out

under a hydrogen pressure ranging from 11015 MPa at a temperature
ranging from 200 to 400 °C,

18.  The process according o claim 17, characterized in that the
catalyst of ti:e hydroisomerization step contains a molecular sieve and.a
Pd, Pt or Ni metal and/or a support, said suppoﬁ being alumina and/or
silica, o ‘

19.  The process acpord\ing to any one of claims 8-18, characterized
in that the isomerization is performed before the 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 - §

‘MPa, preferably 0.1 - 2 MPa in the presence of an isprﬁcrizaﬁon

catalyst,
20. The process according to claim 19, characterized in that the
isomerization is carried out in the presence of an acidic catalyst, the

catalyst being preferably a zeolite of the pentasil or m0rdenite type.

21.  The process according to claim 19 or 20, characterized in that

© from 0 to 8 %, preferably from 1 to 3 % of water or alcohol is added to

the feedstock.

22.  The process according to. any one of claims 19-21, characterized
in that prior to the kétOnisation, prehydrogenation is performed under a

hydrogen pressure between 0.1 and 20 MPa, preferably between 1 and
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15 MPa, a temperature bgtwcén 50 and 400 °C, preferably between 100 .
and 300 °C, in the présence of a catalyét.

23. Thc process according to clmm 22, characterued in that Ihe
,catalyst contains at least one component selected frorn the group
corisisting of metals of the Group VIII and VIA of the periodic system
of the elemenis, and a support, the catalyét being prefcrably é Supported .

Pd, Pt, Ni, Ru, Rh, NiMo or CoMo catalyst, the support being active

carbon, alumma and/or silica,
{

24, The process according to any one of claims 8-23, characterized

in that as by-product a diesel component or gasoline is produced,



