Process for producing a branched hydrocarbon conponent
Technical field The invention relates to a process for
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process for produci ng high-quality branched saturated
hydr ocar bon conponent of bioligical origin to be used
as a new type of base oil. The process conpri sing
condensati on of al cohols, hydrodeoxygenati on and

i somerization utilizes feedstock, which preferably

or Prpoess fox produningia/brancheid iydoocarbon cempanensr i gi n,
eventual |y derived fromplant oils, animal fats,

nat ural waxes, and carbohydrates. Al so correspondi ng
synthetic materials and conbi nati ons thereof may be
used as feedstock. State of the art Base oils are
comonly used for the production of |ubricants, such
as kaﬁﬁéqqﬁhpg oils for autonotives, industria
Iugrlcaﬁ}s and lubricating greases. They are al so used
as process oils, white oils and netal working oils.
FiﬁLshed |.ubri cants consist of {wp co en

I u

frponent s,
ubhe EWEPHRP BeS 11 # PRAGESSalpdiProdueng wb;%r)g%r PhgomRgRent, and
Ol . . |
7 R HEURIE o TS REATOUHE eh Qg $rch) Ebted hydrocarbon
pr opepdnesisofdfiologeal omgis e de lustxdt acanew type ofdrese all, The process
few | ubri catigﬁ& base qil.s are uzﬁd to manufactHre a . .
wi CRIMRFERE (Cansian” of cAicoaly | RYRedeoryespangn gd; figmerization
M ¥ilikes Fe&istdcRAWhicRUBefdratly | #RinaRd Remera® hidtedad of biological
i ndi vidual additives. Base oils according to the
cl exging ieventially @erivéske fimmerplaninoiet ansmelrfatsngeturalt waxes, and

by Atto Blruastotifi Ml md Pl 4 confippriops thereor

i catl
f olla9 Bk RgedTaldk&dstockabl e 1. APl base oil classification
Ols of Goup Ill are base oils with very high
vi scosity indices (VHVI), produced
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
of two components, lubricating base oil and additives. Lubricating base oil is the
major constituent in these finished lubricants and contributes significantly to the
properties of the finished lubricant. In general, a few lubricating base oils are used
to manufacture a wide variety of finished lubricants by varying the mixtures of

individual lubricating base oils and individual additives.

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

shown in following Table 1.



by nodern met hods from crude oil by hydrocracking,
foll owed by isonerization of the waxy |inear paraffins

wo e00giogsgobr anched paraffins. QG ls of Goup |IIPEI/BR006/050549

10

15

20

i ncl ude base oils produced from Sl ack Wax paraffins
frommneral oils, and from w?xes obt ai ned by

Fi scher-Tropsch synthesis (GIL waxes), for instance
fromcoal or natural gas using corresponding

i sonerization techniques. Gls of Goup IV are
syRabletl ARJdegepibplasiibeation (PAQ). A similar
classification is also used by ATIEL (Associ ation
Techni que de rindustrie Europeenne des Lubrifiants, or

TeGi’tﬁipCmSat%iéi@@l}@Hr&Gr&Bst Belfislvepean Lubri CdV'is%osny index (VI)
I pdustry), said classification also conprisi

W Bol et AT Briohd) ( BASTM, B 1501 Drsasy AV b 2270)
officiall classification, absgz@r/o]yaz;}/b 4957? brmonl y

used infthe field, this group conprising ir at ed and

non- sul flurggugndigse ol |'s hawion@s vi scosity 1 ndl ges Wdf< 120
re than 110, but below 120. In these classifications

satlur at g& Wydr ocar bons i n¢E@IB par af fi ni ¢ ang80 < VI<120

ndnhf ha |r~ conmpounds hllf not—ar nn‘nfl cS- Tha e Ls alcn

Nl A A LA A Vot

aydl | abl @99 definition “fon <88 stocks accor (#Ad0t o

A lDGu s—a tubricant—conponent
tha\{ IS XEEB a(tj()stfewﬁlﬁHsdyng e manufacturer to the sane

spvci fig a&u 6hér Kasé dRPaGdRUngig th €RuAU BE o

qnufnrturpr'q Inratinn);that meets the sanme

rmnuf acturer's specifi cati on; and that is identified

Qﬁ Hgase ]{IPgrglﬁlage' oi ﬂﬁ' Gbr }H@P(I s&%s?tgtlhc?lgest),e?r%ﬁuced

e manuf act ure
of byl nfd‘dememmhpds)fremsaad oBasehydirdcrackirigh eolhfma lsyt mskleﬁzanon
bl end of base stocks used in APlL-licensed ojl

Ty g1 Wises Hnear d’é‘F@ﬂi‘l%& giye brancheg parajiing Qils of Group IIT also
g et g 'lgﬁ% ﬂsrlﬁ%ﬁc‘ég H i S Wl it fr%\cffl‘hﬂﬁetrélcoﬂs and from

eflns ated aro tlcs esters
powgxds elsthieed bypbikserHyomole sghtheos SGThhwaydsat for asdtance from

and |I|con s) and 3) Pl ant,. oill
coa or natural gas using corresponding isomerization techniques. Oils of Group

IV are synthetic polyalphaolefins (PAO).

A similar classification is also used by ATIEL (Association Technique de
I'Industrie Européenne des Lubrifiants, or Technical Association of the European
Lubricants Industry), said classification also comprising Group VI: Polyinternal-
olefins (PIO). In addition to the official classification, also Group II+ is
commonly used in the field, this group comprising saturated and non-sulfurous
base oils having viscosity indices of more than 110, but below 120. In these
classifications saturated hydrocarbons include paraffinic and naphthenic

compounds, but not aromatics.

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);



Already for a long tinme, especially the autonotive
i ndustry has required |ubricants and thus base oils
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specifications for finished lubricants require

products with excellent | ow tgnperature properties,

hi gh oxidation stability and Fow volatility.

Lubricating base oils are base oils having kinematic
viscosity of about 3 cSt or greater at 100 C (KVI QO ;

pothat wests the(seme rognufgsturer's spgcificagion; and thatisddentidied bb'taylmque

| ofFutty PRt Bt agl nhER R VPR ks ey be

gr ﬁﬁhlﬁhcthfbﬂmsﬁigr 4 eatety oNdiEREdn® pRicedseHUBate il isGhe Bisel stock or
I iglgt neutral aoils. Currently, only a small fraction

ek obRate Ppeks vrad un ﬁRIdF@BSqu@Ey Typicahbase steskniypes are 1)
t N fer gieﬂﬁn@h{ég%lﬁg :ﬁ%lﬂ}{)ﬁé?ﬁd oe{l‘ﬁmaﬁ% 5. %%tlllémg&fo}yalphaoleﬁns

pOSSI eto ricants co g Wth
S pﬂkytﬁtedalmmattmspmestbte paigd] edens pd]yalkytene giveolsf plodsphate gsters
from conventi raI oil's. Typically, mneral

i T‘rrsg%]é‘fﬂnﬁ$ 83%’ concent rati ons of aromatic,

sul fur, and nltrogen conmpounds, and further, they al so
have a high volatility and a nodest viscosity i ndex,
t hatready, fov b dangdirng;-espevpalydheiawontependnstty. hasbre@oreddybricants

f mneral. oils to antioxigdant ditj eSJ
0 o £ Tidha 2t ity Pt dpatdiva anippetbis, FisFagtndly, the
baﬁ%cﬁ’ichﬁoﬂ%' For AthishRAr AbFichsts Y rdqiiRer pRydbicts OIw@t_h excellent low
especially in autonotive |ubricants, such as in engine

angmperature| preperfiess ihigh amda@vlelswbﬂﬁmandaln%éolg@btw i@bncatmg
:jggé'é? arlIF %}e ﬁa%? L11§ %Qx‘lﬁ% ing %{noa]hg %14?%;1@ ‘%f, aéalogp A 'cgf(p étgli at 100

oi ¢C @hvmg@)ei pbiyr pdiﬁt ﬁtﬂwa alboud -f3IPC loelessy| dxﬂwlmswy(hﬁeﬁl €V of
mai nt enance i nterva of vehicles for instance

cothauf d0Qpr greatesplargeagtabubrigating baseaeils shall dgwe N@n@k Welatility
£1 b ERGCu RREH BobRhyBRRCORRTT DETGrONBUE iR RAREF oils.

veBurtmrly, oalyga smallifractibmod¢hd bztseroihlmamxfa:tm’ed podayeare able to

al ready on the Ievel_gf .100, 000 km
meet these demanding specifications.

It is no longer possible to produce lubricants complying with the specifications of
the most demanding car manufacturers from conventional mineral oils. Typically,
mineral oils contain too high concentrations of aromatic, sulfur, and nitrogen
compounds, and further, they also have a high volatility and a modest viscosity
index, that is, viscosity-temperature dependence. Moreover, response of mineral
oils to antioxidant additives is often low. Synthetic and so-called semi- synthetic
base oils play an increasingly important role especially in automotive lubricants,
such as in engine and gear oils. A similar development can be seen for industrial
lubricants. Service life of lubricants is desirably as long as possible, thus avoiding
frequent oil changes by the user, and further allowing extended maintenance
intervals of vehicles for instance in commercial transportation. In the past decade,

engine oil change intervals for passenger cars have increased five fold, being at



Production of lubricants is influenced by increasingly
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What is ained with LCA are an extended service life of

t he product, and m ni nal dram@acks to the

environnents, associated with the production, use,
handl i ng and di sposal of the product. Longer oi

change intervals of high-quality base oils result in
delgse 29 0c bims diep theayy-ontynvehi¢les cangiiecoiki adhengd injenyals are at

oi | based raw naterials, | ower anounts of

hal 81 Zﬁfgea\%sotngﬁ%lelvelpor% 8®pgmn addition to the

demands for engi ne technol ogy and base oil production,

al so strict environnental requirenents direct the

i nBieguetion; of Jubriqagts ifoindlusaendi by i ngteatinglyseompmpy "Life Cycle

Su ne I ase,: ol r j qf ' r
N T i e
anprodpal Whiat Brimhed vithl [0OA age amexterdied Retwidel lifk @$ thengtodwrt, and
cut .em ssjons of nitrogen oxides, volatil, .

hyH’F’BE’&f gk 19 4he eRyiganmends, \gspqciay ithy fhe; prpguction, use,

di ﬁ%ﬁﬁiin% gﬁ&' atsbosul 8F tlﬁ%rf)&ﬁct.di&ﬁtefj Bil icﬁa@éhﬁféﬂal&@ﬁﬁgﬁquaﬁty

The European Union has decided that these fuels s

bebawe aiilsatebdt tim detreased rdomsuription 80 @6n-asertwahleymaterall ctude oil
be, the only formop sale fromg 09.. Convent i.ona

i PRSP Fevg atastalse ] Jow'eg ottt o€ BAZR{fons jagte gy apoducts.
aromati ¢ conmpounds, and typically also volatile

conpounds. They are |ess suitable for new engi nes and

t hinsaddition tntherdemmnds fon gnginsr techralegynend basetaihprodaclian, also
sul.f-.ur an ic | sq. 0Ll s, t e
of é‘%lééltcyc Veag%‘?@ al%&m&éearﬁeelﬁgb ggértaavh erraNﬁj\grﬁl Stol n %ﬁié)% more

pr sophisticged biseloildr Sl tfeeificls bRdIbasaoily afyreqldikelCih oddler to gain
interest. The use of renewable raw materi als of

bi Billogfechef By antheffiisnbanti-pelluion-technelngiss dn modam vehigles and
L S
extoaadti¢vel dirandeddotion «ff fudfir dioxiderin reshamsntgases. The European
de ;ﬂ.on gts %leéidel::({ ‘812{ t?lgge fuels shall be available to the market from 2005 and
they should 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

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 for
producing hydrocarbon components is desirable, because the fossil raw materials
are exhaustible and their effect on environment is detrimental. Problems
associated with recycled oils include complicated purification and reprocessing
steps to obtain base oils with high quality. Further, the development of a

functioning and extensive recycling logistic system is expensive.
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functioning and extensive recycling logistic systemis
expensi ve. For the time being, .only esters are used in

| ubricants of renewabl e and b?ological origin. The use

of esters is limted to a few special applications,

such as oils for refrigeration conpressor |ubricants,

bi Bothihel timel beingionly estrrs axet used b lubrigents pf tenewabla @ndgiological
aut onptiwve and. i ndustsial . lubricants,, .th are used. .
oY THE wli Y B e G Bt e Bt o ot o

usffiffer@ifdredoinpredyon thbiicans) bid-hedraskieols usbaheiah woighg @ils. In
oil fornulations are not interchangeable w th other

eshermal gutgmeative pnds dustral bricanyi they e vsed mpily jip additive
ca : . G 1 gal L tyl t . .
RS OB B AR s DTS OBafin! B ey g in enine
basi¢ faiutativnsn atesiot iigerohariggable edthhmha estees wahdut performing new
inter,chant%eabl e.wth each %tgh r. . There are al §o sorrtt)a L
t BTN 15T PP HhEasES IBRTS e C 2l comppsitiono 616? gyostituting

COSRQURLR, prdRbSE Sifitdd hsteHdCM&! 0 bniWRlg! b Bydrocarbons are
t endency t%an pure hydrocarbons. This has crea¥ed | ot

of pastly ihterphangehblei wigh eachebthet. drheres aiiernl$oy sk kdchnical problems
applications. In addition, ester, base oils are .
hy BRI Vb PSS B SRR TR Sl @i, seapelting
C 24¢B8ncy AhaP PuRNhRIFoédibrisC ThisNBasSote4t8dTot sfUploBRIns RYAihg to
greater di sadvantage of esters is that additives

delastopers indrydranlic ppplieationsirlocaddisinm, issise base| ailsaare hydrolyzed
ef Ing o Y8 f gfod(ﬁ%i'hg.r acl?(%s ewdl%' fls’m dc%ﬂ§e§t %oqposi‘) fn n lubricating
al Coholfe Inbe  Basi &' Condi ti ons" T o grve branc ed

I soateeshOushel, Evenhgrghter divadeatapa fof \setefhik Shavalditives developed
descri bed by Guerbet in 1899. The reaction proceeds

t hfos fgp-paler Pudrecrshen bass off ate nob gEeaive Joxgstar pase oils.

al dehydes, which after al dol condensation are
rehydrogenated to obtain al pha-branched al cohol s.
Sa€Cuondensationl ¢fohloblsolanadémbmssic oombticesdtot givei brenched isoalcohols

g})g/%h gqqél}elr %oqlecu?a{ravggigﬁtg vga{saéeggrliﬁeldall)yk %Tl(e)ll'b%? in ?§99(.3’J[%rebrggction
proceeds through dehydrogenation of alcohols to yield aldehydes, which after
aldol condensation are rehydrogenated to obtain alpha-branched alcohols.
Saturated alcohols are thus condensed to give monofunctional branched 2-alkyl-1-

alkanoles, or Guerbet alcohols.

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

may be used as reaction catalysts.



A process for condensing al cohols using al kali netal
or al kaline earth netal hydroxides with netal oxide
waeowaned7yet at 200 to 300 C to give Guerbet alPONBI2806/080549

di sclosed in US 5,777,183. In addition to sodi um and

pot assi um hydr oxi des, al so sodi um and pot assi um

al koxi des, nickel and |ead salts, and netal oxides

such as oxi des of copper, l|lead, zinc, chrom um

nol ybdenum tungsten, and nan%@nese may be used as

r eBatty @lgoleads megvsbespmdu@qd by by genamy Qfeeltﬂiﬂb tityearidsyor fatty

hydr ti.on elthrfat L
o R RIS Rpraal bt T Retiors Py e fprsond ois
fr o n&drivaalest ah&edds odisslogdid ide IUS/ 36 589324 hamesf tyes of
di sclosed .in US 6, 683,224. Three ty
hykirdsegsanation Hnith farsproducing algakals érom ekkbrb Pgers ragtnit PRIpmercial
s cR u P genat

5 o i OB el GRETEEGRbn,* ek B84 EHARGRAACR ORI duGfknsion
hyhydrggematiom nOf (ﬁle&helsaeﬁrsthﬁvo‘ icompritera e ibed ecatalyst. In all
fi xed bed cat al In all processes, a_catal .
coPﬁoﬁ‘?Sﬁ?ﬁﬂé ca@bﬁiﬁmﬁﬂpm qogpsrehiaraie istusodat 209 %sbiocc under a

ﬂt%%o Bf f@%‘d"ﬁ@gﬂiegﬂjsé‘rﬁlﬁa?& R 8 alcdASR YL ag%e{dgﬁsﬁﬂg copper-

s are erzinc ca
c onha catalygts montahmgmm nhrohhumomeoveatsamﬁitaﬂaleémﬂmmy also be
al so be produced at 200 to 230 C, under _a _pressur

10 ofPfQSB‘Eﬂd 3t02U0pte %439 RG> Hndar ok aresse Hf \pbputa2Q MBa wsing;a HICkel
Chéa‘?ﬂg&%ﬂﬁ]@c{‘%ﬁf{ﬁoﬁﬁﬁﬂnuﬂbn R r 8 presents a

process W Stleps Wherinm e distillate is
produced from plant oil by hydrogenati on of carboxylic
acjids or triglycerides of said nt. oil to yield,
| i ﬁlemmﬁ% PRREFNTS 2PRPGSSHY I 18P SRR &/%51;?14 widdle fhfgﬁfi‘t%rlﬁ produced
r f
Ly IRl oPEAREAIR, AR el of aid plant
15 f r mﬂntdBS@ld bine4b Gotdpal lpawﬁnsa follessiubeisomehzaglvaroftsamm-Baraffins

0. § £6° praed offgtins) THR M5 BrokGntiinc s, A rkne 4 iperaure

at raﬁgﬂgtf?orﬁ%OQO 4500€7 RldeY AR siRE STIHERer A 3B and liquid

being fromO
hourly space velocity (LHSV) being from 0.5 to 5 I/h. The isomerization step was

carried out at 200 to 500 °C, under elevated pressure and LHSV being from 0.1 to
20 10 Vh.

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

25  waxy hydrocracker bottom oils.

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

metal catalysts. They cause decreased service life of the catalyst and make
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fractions. This method is used for instance for

produci ng base oils of Goup LIl fromthe waxy

hydr ocracker bottomoils. Starting materials

originating from biol ogi cal sources contain high

amounts of oxygen. In processing, oxygen is converted

t ofregueat regenarafem afthe gatakysts anerssay b ebldimptal getalysts are used in
additiagn,. startin terials of bi.olo ori
of are o RimooR R D ore B Fostu ™ AL Rbb e hiSsp ctalyst
cap@ibots! poi sons and inhibitors of noble net al

catal ysts. They cause decreased service life of the

catal yst and nmakefrequent regeneration of the

CaNB! Yok GAEARA el Wl O GALALNEES A Piollidh dhigin,
i someri zati on ces are very expensive -a

hi ghitaanmgnhéténomrrtsp saidt ahgtmrg matesralmsbelh@ Jptionalbhs subjected to
utilizin tartlng eri r inter dlates of

bi BBER| o5 GhgTHF! aBe{s P Yo et Bt Shchics Gfp dFeatment steps,
ST R bk &ﬁhc tlﬁéﬂ-@tllﬁgl nfﬁés@%ﬂ%’%é phalidclosatbj ected to

t her and/ or cal and/or physical and/or
mschanl cal pre-treatnent steps, for produ0| ng

L.t f di On the .
e afi Basis & 86 3bave lsatindie iy fgpen i dhsr A Spvigygnesd
| SfRN aR bk @R{IVREPRodeN BP plolsiR dg“ béAcHIIO§@Efatdd0 hydrocarbon
produci ng branched saturated hydrocarbon conmponent's

predrapanshty rireferabbit fomi startinatraateials OéﬁfOlQiOgiP@iglPrégam said process
orf'eg?lpm% {agoﬁfn C&S 3t Te %ulgétﬁlqlah%lrgdlu% rglc):lle%{seagg%latt%d with

| eas reducrng pro

thﬂle%olutibhmlsth@fmbﬂm prior art. There is also an
obvi ous need for branched, non-polar paraffinic base

oils complying with the requirenents for high-quality
bagfer@! 4 Salss HndoBASE Aeld 36 "B¥anched, non-polar paraffinic base oils

complying with the requirements for high-quality base oils, said base oil being
preferably of biological origin and having more favourable impacts on the
environment and for end users than traditional mineral base oils. In addition, there
is a need for a process based on the use of renewable feedstock, thus saving non-

renewable raw materials.
Objects of the invention
An object of the invention is a process for producing a hydrocarbon component.

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

component utilizing starting materials of biological origin.

Another object of the invention is a process for producing base oils.
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there is a need for a process based on the use of
renewabl e feedstock, thus savgng non renewabl e raw
materials. Cbjects of the invention An object of the
invention is a process for producing a hydrocarbon
conponent. A further object of the invention is a

pr Bidlk amother objest Of ithe) inveniion de ar brosessofop meducing new type of

util i zi starti.n terials.of hiological.origin. .
eIt S B i, B e G dudh syt materils
pr efbislogikabésdnoi | s. Still anot her object of the

invention is a process for produci ng new type of
branched paraffinic base oils not containing

hejer . rt i j i,Ql -804 .
o ASTHREE P LOiG) T 14814 o ol Bl 800 T gmens
oi bf theyPIrogp M.t h t he requirements of the APl G oup
I1'l. Characteristic features of the process and base

oils of the invention are presented in the appended

cl @hifcteFaReEAMred DTG Pob@R 2Rl bhlteoildWEME ifRnfitE are presented

process of the invention conprises a condensation step
of inghe eppwinded dthimsal cohol s are preferably derived from
fatty acids. In the condensation reaction the al coho

nmol ecul es of the feedstock react with each other, thus

| NGeR& B6scripion T IR inveAdién | ength of the branched
conponent thus obtained. Further, the process of the

i nvention conprises a subsequent hydrodeoxygenati on

o S e P oL s SRR SN0 37 o, o

br glestds atepréfaeabipl@dnedators FAtHcAdidse [ dohdénsation reaction the
alcohol molecules of the feedstock react with each other, thus increasing the
carbon chain length of the branched component thus obtained. Further, the
process of the invention comprises a subsequent hydrodeoxygenation step for
removing heteroatoms from the condensation product, and finally, an
isomerization step for making branches to the molecular structure and thus

improving low temperature properties of the paraffinic product. Preferably

starting materials of biological origin are primarily used as feedstock.

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

branched alcohols according to the following equation I:

(CH2)n2CH3

|
2 CH3(CH,),0OH -> CH;(CH,),CHCH,OH )
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reaction is preferably used for increasing the carbon

nunber of the hydrocarbon proguct, said reaction

conpri sing condensation of al ¢ohols to give branched

al cohol s according to the follow ng equation | :

(CH2) n-2CH3 2 CH3(CH2) nCH -> CH3( CH2) nCHCH2CH (| ) Her e,

f atlete, dattyigcidefrefer tto cothasyhis laciss zafi bislagicabiopigyhaving carbon

or| carhbon nunbers higher than O . Here,
%ﬁ%ﬁrgﬁ%?rqt\}}%ld&?r omfatty acids, (fatty al cohols),

refer to al cohol s obtained fromfatty acids or

triglycerides of biolagical_ origi

. Here, .
hyHewse elselde Aerived frqnyfty acidse (fgt%r slcoha)yjerefordpplieghols pbtgined
a is liberated in

g&rﬁe&gf{frgcdgyomg%re%ﬁswﬁ%o y}gfnfr ni ¢ doubl e bonds
are hydrogenated and any sulfur and nitrogen conpounds

e React.i o the HDO step are gxot her mal .
At Figre, fydro &Wgw&m trr £ tQrQxygen Yoo val o sygpmpound by
MafRhdsAf AR é@ﬁ CWdfer E&aﬁ&‘}a{téc{‘ irCthe F&icBon, %H léfrﬁﬁl%e&%ﬁeoleﬁmc

oi | conprises saturated hydrocarbons. term
" sdmuhleatbeddmywr bydnopenated ped anyg mbfupaandf fnrrmgcn &nthpounds are

o R aSioRy BRI M, saf cart S ShSiRL STer {8 ADICL lef, the

c omuﬁd of ﬁk%ta%ﬁ?é inGtefial hik Be&imdyshFmad. bons, or
cycloparaffins, typically derived fromcycl opentane or

cycl ohexane. A naphthenic compound nmay conprise a
S: ﬁgllesﬁ aEucgelﬂffééssg(r SO (?Igﬁr[%ncq?nnap%({jﬁ YMBOES%%%@E%%md

r i Rgirsdaibiisur fers f tas paradinia phid eaphtheric t fdsoudds,NBGE not to

fused ring structures (polycyclic naphthenes or
poRipRBHET: HerpdEn ﬁ’ ic compounds may" either be branched or linear. Naphthenic

compounds are cyclic saturated hydrocarbons, or cycloparaffins, typically derived

from cyclopentane or cyclohexane. A naphthenic compound may comprise a
single ring structure (mononaphthene) or two isolated ring structures (isolated
dinaphthene), or two fused ring structures (fused dinaphthene) or three or more
fused ring structures (polycyclic naphthenes or polynaphthenes).

In this context, width of the carbon number range refers to the difference of the
carbon numbers of the largest and the smallest molecules, plus one, in the final

product.

In this context, pressures are gauge pressures relative to normal atmospheric

pressure.

Classification of the Periodic System of the Elements is the IUPAC classification.
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final product. In this context, pressures are gauge
pressures relative to nornal 1&btrmspherl C pressure.
Classification of the Periodic Systemof the El enents
is the I UPAC cl assification. Figure The invention is
now illustrated with the appended figure w thout

wi Eigung to linit the scope of the invention to the
enbodi nents of said figure. Figure 1 schematically
shows a preferabl e enbodi nent of a process according

t OThErveitia ik n6W. illhstrakddowitie the, apbaided filueoWwhodt efistih® eXlimit
stream 1 and hydrogen stream 3 are introduced into the

optheoﬁpreppéﬁwrlag@ﬁm bh thesmiadiments oph isaidalfigyre. Figure 1
re fa rgcti
RGBS oo o rpRlable BRI B pifkoly fedorlfia™ the
di inwertion. Di | uent stream 202 conprl ses recircul ated

stream 102, or hydrocarbon stream 201, or a m xture
thereof. Fromthe prehydrogenation reactor 20, the

Pr 80 ¥¢dure (£ afdt't‘}/aﬁl%gh(ﬁl &RAGbIk streaRa$ Szﬁﬁii ?EI? 3s‘ﬁ’egml 3 are

to the al cohol “condensati on reactor natively,
ot intnodudedantolthe Spticmakprebpdragenation eeap‘too aﬁ,otlmilonally receiving part

ticall d d 4
o S ligusraprodcs sAghoryt S5 "t BB ge BEPTRH: 1 pkarbon stream
prgxn;leS@S Qilh&ft! HhRAE sBbarh N26GD EBpRkésO RedMchitddn Str@OVR2, or
al cohol' s deri ved by reduction fromfatty acids. The

pr hYﬂJ@Qarb@asiteem A, af @@ngmrfgﬂmppﬁ Fxom the prebpid@genagion reactor
t th a h% odu&oqg%%l%od ngoﬂoqgcfs a §é)d a3 s‘&%ﬁ%eglf‘@ }ﬁealcohol

stream 3 en iIs ass as stream
HDEdndensation &Qctobrlmo nﬁﬂéﬁ‘a@ﬁv&ﬁ MpthRE NlSohol P, tdikh as alcohols

al cohol condensation reactor 30, present in
produced synthetically, and diols or polyols 4 comprising two or several alcohol
groups are introduced into the process either alone or in combination with the
above alcohols derived by reduction from fatty acids. The product reacted at
alcohol groups and obtained from the alcohol condensation reactor 30 is passed as
stream 31, and hydrogen is passed as stream 3 to the HDO reactor 40.
Uncondensed components from the alcohol condensation reactor 30, present in
stream 31, may optionally be separated for instance by distillation in the
distillation unit 60, followed by recirculation as stream 61 to the alcohol
condensation reactor 30. The condensed components are passed as stream 62 to
the HDO reactor 40. Paraffinic product with methyl branches obtained from the
HDO step is passed as stream 41 to stripping 70 for removing unwanted
impurities. Thereafter, the paraffinic product stream 71 and hydrogen stream 3 are
introduced to the hydroisomerization reactor 80 of paraffins, said reactor also
optionally receiving diluent 202. Following hydroisomerization 80, the obtained
branched paraffins 81 may be optionally subjected to finishing 90 using hydrogen
stream 3, followed by passing the product as stream 91 to the distillation and/or

separation unit 100. In the distillation and/or separation unit 100 product



stream 31, may optionally be separated for instance by
distillation in the distillation unit 60, followed by

w0 e@mi7nesth@t i on as stream 6 1 to the al cohol PCT/FI2006/050549
condensation reactor 30. The condensed conponents are
passed as stream 62 to the HIIH reactor 40. Paraffinic
product with nethyl branches obtained fromthe HDO
step is passed as stream4 1 to stripping 70 for
renovi ng unwanted inpurities. Thereafter, the
paeanpangnis bevilies) et difterend iempearatarel ranges epd/ar designed, @r special

o 0 . KPR SDELRBFI B R 5955y el

di l uent 202. Fol |l owi ng hydroi sonerization 80, the
obt ai ned branched paraffins 8 1 may be optionally
suBptailed descaiption; ofithe ipvention ng hydr ogen stream 3,

5 followed by passing the product as stream9 1 to the
distillation and/or separation unit 100. In the
di Bt hds| adw oveea nabiarisisglp afbatid alatubrahchk@Ohigh-quality base oils are
product conponents boili at different tenperatur )
r aﬁ@@gefiﬁ’aﬂgﬁ pmﬁ@mr¥%$ tQ Hhse InyPntign, Fote 3%1%§9nf§a§aé@n of
10cotiAs Yonbnin® Thetdtb@dfl, Yheh AHaORe i nﬁ@i%ra%‘i)e Guerbet
separated. Detafll ed description of the invention It
haractoon, ebseqeentphydsodegikygenationd reédesion,bash ddombrization reaction.
hi gh-qyal i.ty base oil.s. are gbt ained t he process

10 [ At b e moSeh Lo et e mdtbfi HelipD Af geools,
al pafialigdy o6t abibivgtahebBginat MaP, b¥whukhzedondersmbination Swith
preferabl’y Guerbet reaction, subsequent )
hyhirdsedasxygrmation end isemerizaion rgaations e npw avayoler the production
regxf:stajng%.edﬁg%%rﬂgi ng to the process of the invention,
t he Condensation reaction of al cohol s, particularly of
bi ol ogical origin, may be utilized in conbination with
hydr odeoxygenati on and isqmerj zation reactions in

a
15 nelp thapracgss afftke ipvertipn thedength ebhydragasbprhains gif the algghols in
th . < f . [ . . .
e MEOBERR & bibligical bF Hifitic bifin! i§186:Hadl in the condensation
bi stemgfotlaiwedrbys hytitodtoxygendtgpnnands then isoaasizatiom of tke product.

copddensati n . . .
oreover, the process may optionally comprise a prehydrogenation step,

recirculation and finishing steps.
20
It is necessary to increase the length of hydrocarbon chains of alcohols to obtain
molecules having only carbon-carbon bonds in the basic structure. According to
the invention, this is achieved by allowing primary and/or secondary saturated or
unsaturated alcohols, preferably saturated alcohols react with each other, thus
25  producing carbon-carbon bonds in the molecule. In the structure of the obtained
intermediates with increased hydrocarbon chain length, an alcohol group is
attached to a -CH,- group in the middle of the long main hydrocarbon chain.
Alcohols of the feedstock may also comprise two or several hydroxyl groups, thus
obtaining several branching sites in the structure of the product. The alcohols may

30 also contain other functional groups.



step, followed by hydrodeoxygenati on and the

i sonerization of the product. Moreover, the process
worea7oa7d®©nal |y conprise a prehydrogenati on stBQI/FI2006/050549

recirculation and finishing steps. It is necessary to

i ncrease the length of hydrocarbon chains of al cohols

to obtai n nol ecul es havi ng onﬁé car bon-carbon bonds in

the basic structure. According to the invention, this

i s achi eved qy allow ng primary and/or secondary

salnjthe pearess ofithe invantiams @rizacy hred/er seperdagy satwspted or unsaturated

satur,at.ed..al cohol s rea W ot-he t hu .

> PR iR SRR BB ot o RRAL nERIEb1y shfltied glophols with

St dfbdrl hembérst REmMOOY abNERY, | 41t aeactel alifhscavht thenéd &as aldohol

hydr ocar bon chain | ength, an_ al cohol géou s attached

t ocqpdensation giepuByithistrAeansiterihedrogarbens Chaim dength pif the feedstock
s VRO SR IRAMEIH Dohicde DOl BorPhuhbists LPRUSAARKISC B S48 as

conprise two or several hydroxyl groups, thus

obteguited dors buser all dpplicativnegFer icksini lkengthenisg,r aled wiehofs with

the product. The al cohol s y al sp contajn other )
f uﬁwbg%ﬂmsgmaogg St ea%@égsflge gerqaneof thyanelpgtiar weight of
gf ih@ﬁ%&d&!@ HyOfowf %%@ﬁfxﬂmﬁfé}éﬂ]@}ﬁh %O%%dglf‘ %C%%Hﬁ Huffbers of fatty

| cohols with carbon nunbers from

pr adidy mbping Seam Gi2etd G4 ovtotls yisld fatty saldebnlsrwnitip earbof mombers

C4.to0 4 reacted with egc ther .in the al.cohol
10 CoftBnSTR foofi2 10,3 ST Htmersl oW thy P o5 sy OF
| ep@tips Aayt e Rt Maln TERYHRRInk N AEHRIWIR heRI @ths and/or
the carbon nunbers in the range fromd 8 to C48 as
r edjoohadgiwith two g mogs funglinrial grupHmay besyntheti and/or derived from
l e gEQ i Ng. 1.al 50 | rier. chains may be
usg ) f Sgg%ﬁgﬂﬁ?%g &ﬁggha%ﬁ%%ggﬁggn%%g'nolecular
wei ght of the product by | ower carbon nunbers than by
tygjiocal carbon nunbers of fatty acids ranging fromd
15 2 Ingthezmoceg pE theyingerdiong hetgrogiomsase gempyad Eemijhe condensation
nu il .
al R ol T the bttty el s s TRBRERS oxygen,in form
usefl whaar. Ghadditioan ghy exthengoxydbw,ohitlogemianth suibfar tconipaumds are

and/ o
glmulitaneously removed. Saturated hydrocarbons having branches in the middle

of the chain are obtained as the product.
20
The saturated hydrocarbons obtained in the hydrodeoxygenation step are
subjected to hydroisomerization. In the hydroisomerization step the non-branched
hydrocarbon chains of the molecules are isomerized so that the molecules contain
more short branches, thus improving low temperature properties. Following the
25  hydroisomerization step, oxidation stability of the product may be improved by an
optional finishing treatment. In addition, an optional dewaxing may be performed

prior to or after the finishing.

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

30 produced in the process as by-products.



al cohols with two or nore functional groups may be

synthetic and/or derived fromnatural materials such
w@s0of10esmwd atty aci ds via netathesis. In the prBPCEERO®050549

the invention, heteroatons are renoved fromthe

condensation reaction pr oductq’ n the

hydr odeoxygenati on step, thusliberating oxygen in

formof water. In addition, any other oxygen, nitrogen

and sul fur conpounds are sinultaneously renpved.

SaFegdstask hydr ocar bons havi ng branches in the niddle

of the chain are obtained as the product. The

saturated hydrocarbons obtained in the

hythe deaxaie b tth® PraceSPcahprises! Ak @edsednd @lcohol selected from the

hydr oi soneri zation. In the hydroi sonerization step the
no&FOBP A9BFIEENEN 9 Bl PHEMD 8Rd SREANdarye Satiriedrand snfatraigdC1-C40
I S e .

5 by BREPEESR Ao, dl1PuPh AL ST ALT HERGE AR inchude
Fobdthviynthetib ealdohdIsoargb akeohadatof diologiepl ofigind préferably saturated
stability of t prodyct may be jnproyed by an, )
optiFfiodt: o %ﬂf‘h@C?hiia@ﬁ%ap{efﬁﬁtﬁ}pd&r: /ool wishishert shains,
denayiell GsBYondes Rth! (Vo8 midkd RinctiBndr O %r%ﬁpst Bifay be synthetic
finishing. Also branched paraftfins with Shorter”chai'ns
of antdder pliodeeed fiond mphwel materialsadsttyabcopolsddecivad ifrom helogical
process as .by-pr.odycts. Feedst ock The feedstock. of .the

10 1 B SBAEDHEy (BUAY PUBETR S APEoflb| SR REH SR end/or

t heoritRIhihgC QRspk SbF NBe Ofrid?r bABhY PRAHBKONERT Yas the feedstock.
saturated and unsaturated Cl-C40 nonohydroxy al cohol s,

di ebrditipring ol sjepss , inglude nmiog.ur bydrolysiseoto. ploduero| atty  acids,
in - Syn i cohol hal s of . -
o G aReAReR YOS, pEp R IEAE FRPIPURRIBL IrBbaine fygy acid

CAalloglestdrs, abdhctioh oif figtyoicidseorofatty aviledkyl Asea@l gvavalcBhols, as
short chains, as well as alcohols with two or nore

15 £ el pd g metpthesinoiattyasidhe synt hetic and/ or produced
fromnatural materials. Fatty al cohols derived from
bi ol ogi cal
Alcohols contained in the feedstock may be produced using any known methods,

preferably from starting materials of biological origin, such as plants, animals
and/or fishes. Corresponding starting materials derived from algae and insects are
20 also contemplated as well as starting materials derived from aldehydes and

ketones prepared from carbohydrates.

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

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



raw materials, optionally subjected to one or several
purification and/or conditioning steps of the prior

w@edo7a6859@r ef er abl y used as the feedstock. ConedT/FRo6rigos49
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steps include e.g. hydrolysis to produce fatty acids,
transesterification wth an a]ercohoI or acid,
esterification for producing fatty acid al kyl esters,
reduction of fatty acids or fatty acid al kyl esters to
give al cohols, as well as the netathesis of fatty
act)sstery elpined by dransdstesidication fremf planfsfatse plantigilyeplant waxes,
pr oduced i Ng.any .known t hod ekarabl y .from

Bt o e e 1T Ra iR cin Risg il S, it §8Rs, and

pl éntfstty &did Bllybeadis oblaiddd byasiterifonti@bPRdalebtods Wit Fittygbids of
materials derived fromal gae and insects are al so

cont ®kt.anipalaad fish prigin, aadyr t i ng material s deri ved

from Y, ) f . .
caPp o FEEn RS RPRR bRk R BR heidy, or futy acids from
or i giphant $ats,.plim lolily, Hedtecdixes, dnirah fatseagimal pils anihatwaxgs, fish
of: g) plant_ fats, plant, oils, plant waxes, ani nal
fats%atéarﬁ%%‘é%ﬂso $hswaxesi dl waxes, fish fats, fish oils,

1§ ARX &RohAE SbRindd' BF hf@olpsis? HaflsesRFifitAdnY aRE pSlysis fr
oblf%ai ned b? hydr ollilsig}? gci %SF ansegt elri ficati oir)lﬁg’ryS1S om
pyr olweskes of ialogicaheriginoandpl ant fats, plant oils, plant

{2 St toof, ik e anl 5 o s S sy giained
t r angRleRétid drigiceflg, fah@m pl ant fats, plant oils, plant
waxes, aninmal fats, animal oils, animal waxes, fish

f alls mixfuses afishid stariing, madsteads. and d) fatty acid al kyl
esters obtained by esterification of alcohols with

fatty acids of plant, animal and fish origin, and e)

al prhohsd G54 ailsemdaminsdaat iypitally edimptise tHesfereof glatéryl with
acids, or fatty acids fromplant fats, plant oils,

pl By agids.cavingrtherfallopdng strugiitgial oi|'s, ani mal waxes,
fish
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wherein R;, R, and Rj; represent C4-C30 hydrocarbon chains. With respect to the
hydrocarbon chain, said fatty acids are unbranched carboxylic acids with long
chains. Main hydrocarbon chain lengths are 18 carbons (C18). C18 fatty acids are
typically bonded to the middle hydroxyl group of glycerol. Fatty acids linked to
the two other hydroxyl groups typically have even carbon numbers, generally
between carbon numbers C14 and C22.

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

intermediate -CH,- unit is between them. With respect to configuration, the
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wast e and recycled food grade fats and oils, and fats,

oi | s and waxes obtai ned by genetic engi neering, and h)

m xtures of said starting materials. Plant and fish

oils, and animal fats typically conprise triesters of

glycerol with fatty acids, having the follow ng

st d@tbﬂmb@ndswfemaémn fatty Ridsrate R aiefres dydrogan @Rans being thus
roc chain spect yqr ar ho
ReRER o Ye Ffe it b sER0RER debplscbond 55 ntBer of e
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are 18 carbons 8 fatty acids are t

Il
bokengths ef thbrérqear@an echﬁyiaraaléynurgb% ©of odoueleyb@m%%e%gad %/0}1 the
£y bitouls BB bl fud, A1s O R A B O QUERSL ofthe faty acid
canbhiml rfaﬂbl@pﬂ:aﬂl)llboﬂﬂadl fidre sitatated Battychoidsnmhas iunsatoratdd fatty

t he ting terl al bi ol ogj cal ori gj y

coffididram @flﬁ?tf fighusily C?Ia@asklgfe i ERpRRlF dopds, and the
o) I [

o e i o g o PaRR Ay skids of
i nplentmeliaat enin@lfats.unit is between them Wth respect

to configuration, thedouble bonds of natural fatty
acids are of cis form hydrogen atons being thus

| OFﬁ{}EQcﬁncdrﬁiﬂ)sﬁﬁﬁeoﬁ iigte s@ftidoN thatcda D F BibBbidal OHbPINEplays an
As the nunber of the dﬂgﬂbl e bonds |n%reaseEi e§/11
oW

ar@n@éﬁet avleyin egtimatingapxidaldorf resistaned, diermak Stahmtn

A AR SRR R Sl s of

OF pryauE&S obRinedrty s cohidensativrcadtion! Wnshtatdied aﬁnpsbnents which
Animal fats typically contain nore saturated fatty
achg¥ be aqagqupga)p uthgt tegdstegks yreadily undergo oligomerization forming

compounds with ring structures, and following hydrogenation, result in
oligomeric hydrocarbons and hydrocarbons with ring structures in the final

product.

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

Examples of suitable biological starting materials include fish oils such as baltic
herring oil, salmon oil, herring oil, tuna oil, anchovy oil, sardine oil, and mackerel
oil; plant oils such as rapeseed oil, colza oil, canola oil, tall oil, sunflower seed oil,
soybean oil, corn oil, hemp oil, olive oil, cottonseed oil, mustard oil, palm oil,
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



acids. Fatty acids of fish oil contain high amunts of
doubl e bonds, and the average |l ength of the

whyaroeasbon chains i s higher conpared to fattBCHER0B/050549

10

15

20

25

30

of plant oils and animal fats. Fatty acid conposition

of the starting material of bﬂilogical origin plays an
inportant role in estimting oxidation resistance,

thermal stability, and | ow tenperature properties of

the feedstock, and also in governing the types of
preayded fenst grade datyand ulsc as avellsast fatsn waxge end@ils produced by

Unsat urated co ne ich ma e pr. nt,_Ln the .
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al kane acids (fatty acids) and terpenes. Carbon

nui ?oc‘égs $a§ NatbR bl Yused | ©r g&eﬁéiﬁg ok Refddd Hginating from
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oi I, sunflower seed oil, soybean oil, corn oil, henp

oi #re conteplaiid, butiatthis sesee theqirpduct are aptbased on prniewbleinatural
peﬁﬁ&ﬁrégl’ castor oil, jatropha seed oil, pal mkerne

oi §coconut oi | ; and noreover, suitable are also
animal fats such as lard, tallow, and also waste

andrec(:j)éc_:l ed food grade fats and oils, as well as fats,
walteadditian 16i manqsiceholsedlse dioleand/orcpodypds ma¥bedged pnfeedstocks

g?ﬂli {ﬂeoﬁ}ot:é%s |/ fie ANbnBbh Ssufdbid ANE ithet &. E.gdi%?st 8&dv¥Strom
dicarboxylic acids, dimers of fatty alcohols, and 2,2-dimethyl-1,3-propane diol

(NPG). Suitable polyol alcohols include for instance glycerol, 2-ethyl-2-
hydroxymethyl] propane-1,3-diol (TMP), 2-methyl-2-hydroxymethyl propane-1,3-
diol (TME), 2-butyl-2-ethyl-propane-diol (BEPD), and 2,2-bis(hydroxymethyl)-
1,3-propane-diol (PET). For the thermal stability of the base oils being produced,

alcohols not containing tertiary carbon are preferably used.

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

molecular structure of the base oils may be used.

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

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



bi ol ogi cal origin include animal waxes such as bee
wax, Chinese wax (insect wax), shellac wax, and

wo 20060k068186 (Wool wax), as well as plant waxes SBCTFRS806/050549
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fegfStRalbid th water or alcohols, preferably sulphates and chlorides. The co-

catalyst is used in amounts varying between 0.05 and 1 %, particularly preferably
between 0.1 and 0.5 %, by weight. Hydroxides or alkoxides (alcoholates) of alkali
metals together with zinc oxide or palladium chloride serving as the co-catalyst
20 are preferably used in the reaction Chain lengthening by means of the
condensation reaction of alcohols is performed at 200 to 300 °C, preferably at 240
to 260 °C, the reaction being carried out under vapour pressure provided by the
alcohols present in the reaction mixture. Water is liberated in the reaction, said
water being continuously separated. Alternatively, the chain lengthening reaction
25 may be run using a short residence time, while separating unreacted lighter
components from already reacted heavier ones for instance by distillation,

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

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

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



di fferent process steps. Boiling range of hydrocarbons
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from1l to 20 % preferably from1.5 to 10 % by wei ght.
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Hyfiniskingstepor al koxi des (al cohol ates) of alkali netals
together with zinc oxide or palladiumchloride serving
as the co-catalyst are preferably used in the reaction

ChHiyiroisd Rt iRain gePy Means of the condensation
reaction of alcohols is performed at 200 to 300 C,

15 pr After this| D& arplsibe toptiowd parificatéon sepst hpdroisemstjzationy is edrried
or el R R e O e 0P Ghthets S oRoeBBAR) Zopprent

t hgnd @ptbniad parsfihid additional feed, in the presence of an isomerization
catalyst. In the hydroisomerization step, the pressure ranges from 0.1 to 20 MPa,
preferably from 1 to 15 MPa. The temperature ranges between 100 and 500 °C,

20 preferably between 200 and 400 °C. In the hydroisomerization step, special
catalysts containing molecular sieves and metals of the Group VIII of the periodic
system of the elements, for instance Ni, Pt, and Pd, may be used. Alumina and/or

silica may be used as supports.

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

prehydrogenation is carried out in the presence of a hydrogenation catalyst at
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Rh, Ni, NiM or CoMb catal yst, the support bei ng
act i vated car bon, alum na and/or silica. In a
ﬁ erabl e enbodlnent the reaction product obtained
gV atiie $f[)step is purified for instance by

st FolRiWing thé hipdrdiseaidtivdtion siep,tadd &n @ ﬁorfam @ewaging stdpdfhhy be
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10 t operéoreied sithsuircatalyicaln Prves ! solvens- h@ﬁefd dewaxing. K the catalytic
DORSRfe bt ot O B PRSAIRS) BRIARBELR, 3 g cpona
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15 hydaries Sime 0.1 2a 20 MPs tlepiempbatype beiag betwean (66 afid 500 .1
to 20 MPa, preferably from1l to 15 MPa. The
t enperature ranges between 100 and 500 C,

In the solvent-based dewaxing, paraffinic waxes are separated by dissolving the

oil (isomerized product) in a mixture of solvents, for instance methylethyl ketone
and toluene. In the process, the solvent and the feed are passed in counter current
20  manner and thus mixed. The mixture of oil and solvent is introduced to a cooling
unit. Cooling results in crystallization of the paraffinic waxes. The cooling
temperature depends on the desired low temperature properties of the product.
Wax crystals are filtered from the mixture, collected for further processing, and
the solvent is separated by evaporation from the base oil.
25
Finishing step
The product obtained above may optionally be subjected to finishing for removing
any double bonds and aromatics. In case said finishing is performed using
hydrogen in the presence of a catalyst, it is called hydrofinishing, the pressure
30  thus ranging from 1 to 20 MPa, preferably from 2 to 15 MPa, and the temperature
ranging between 50 and 500 °C, preferably between 200 and 400 °C. In the



preferably between 200 and 400 C. In the
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sui tably used. In the dewaxing step, the pressure
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A fixed catalyst bed reactor, for instance the trickle-bed reactor of the prior art is
preferably used in prehydrogenation, HDO, hydroisomerization, and
hydrofinishing steps.

20
Product

The process according to the invention yields a new type of high quality branched
and paraffinic hydrocarbon component suitable as a base oil. The base oil product
25  has excellent viscosity and low temperature properties. The process according to
the invention also yields as by-product branched and paraffinic hydrocarbon
product suitable for diesel fuel pool. The diesel component contains typically
some short carbon-carbon side branches, resulting in an exceptionally low cloud
point and cold filter plugging point but still a good cetane number. In addition, a

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



varies fromO0.1 to 20 MPa, the tenperature being
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boPHT gt over different tenperature ranges and/ or

intended for different applications. If desired, the

hydr ocar bon conponent obtai ned as the product, or

anGathen muibienlpdrges of the base oils of the invention are extremely narrow,

typically no more than 5 carbons for typical C16/C18 feedstocks. Some structures
and carbon number ranges of the base oils produced by the process according to
the invention (with kinematic viscosity of 4-6 cSt/100 °C) are presented in Table
2. The carbon number is governed by the carbon number of the feedstock. The
carbon number of the hydrocarbons the base oil according to the invention is at
least C18, preferably between C26 and C40.

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

naphthenes are typical examples of these compounds.
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products are respectively C32, C36, C40, and C44.
Product fractions having narrow carbon nunber ranges

wa@e@7ok47a6 ned since the distillation range of PEEFI2006/050549

product mainly depends on the | ength of the
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according to the invention23having narrow distillation
ranges, have extrenely low volatilities when conpared
to correspondi ng products of the prior art. Carbon
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Saturated hydrocarbons are classified by field ionization mass spectrometry using

the FIMS method, according to the carbon and hydrogen atoms, as follows:

1 C(n).H(2n+2) paraffins

2 C(n).H(2n) mononaphthenes
3 C(n).H(2n-2) dinaphthenes

4 C(n).H(2n-4) trinaphthenes

5 C(n).H(2n-6) tetranaphthenes
6 C(n).H(2n-8) pentanaphthenes

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

determined according to said method.
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( SéthyIChrdhéhed withid 3k Bydrbcd¥BSn BR4IRY AndomPAddHESn AetltylDranch or

ends of the hydrocarbon conponent, and to a |esser

exbrenehestimfhe widgie héﬁlevm{umhydmerbwd:h@@aﬂ"b@ prasivgs differs from
<A g S0P R AP B 9 e D oty
di hfvengbifah€t®s only at the ends of the chains. Branches located in the middle of
the hydrocarbon chain lower the pour point considerably more than those at the
ends of the chain. In addition to the location of the branches, the number thereof
affects the pour point, the pour point being lowered by increasing branching, but
at the same time also the viscosity index is reduced. Accordingly, being
favourable for the pour point and viscosity index, the number of the branches

should be limited.

There exists an optimum correlation between the viscosity index and pour point
with the main hydrocarbon chain comprising only a few branches. Accordingly, to
improve the pour point, the paraffin with methyl branches requires less
isomerization in the process of the invention after the HDO step in comparison to
paraffinic waxes completely free of branches of the prior art. Typically the heavier
products of the invention comprise relatively high proportions of isomerized
molecules containing more than 30 carbon atoms. Such branched high molecular
weight compounds typically also exhibit high viscosity indices (VI) even though
pour point is below - 20 °C.
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than 1 carbon (FIMS). At least 60 % by weigh of the product has carbon number

1

within the specified range (no more than 5 carbons, etc.), preferably at least 75 %

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

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

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

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

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

30 than 10 ppm, and particularly preferably less than 1 ppm (ASTM D 4629).
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according to invention the viscosity index is nore

than 120, preferably at |east, 130, particularly
preferably at |east 140 (ASTI\%6D 2270). The pour point

is lower than -9 C, preferably |ower than -12 C and
particularly preferably |lower than -15 C (ASTM D

595y volwlmwaéhe base odlanfisbe invemtiny, hmng & \6F000zere 3o¢St§o 8 cSt,

of. the inv rserst fer
nolsrré)rnelorte %ﬁ]ar*@(y% and poP |Vg%1 rqsspg E’Sﬁ%ﬁt thod
nomemhamsmczar(mﬂaeﬁﬁhbﬁ) No#k heémd Bidedoddy ASTMID 01887 GC
t he product has carbon nunber within the specified
raﬁlg‘@ua(t}%)-rmre than 5 carbons, etc.), preferably at

| east 75 % by wei ght and particularly preferably at

| east 90 % by weight. Distillation range of base oils

of Thédasenv# rdfi the iheention,Tbased tdnabioldpfcaC staptief @rasdria)s, wontains

L 100, BBEL A 8 OB ACRr SHR r Be o
di &hb\lzvhlﬁé 'rQQ ﬁQﬂeHﬁﬁ Wcﬁnl‘ﬂc%%}ge %Hh{eﬁf gﬁ@f%rﬁﬂﬁ) 8f the total

base oils of the invention is s than
pr efrbom bontentag ghe Marduﬁ’() vyipch 1sam1n}p_ia1|ety| bmllqglday origin, is at least

b S$ STM D.3 n .. .

o Do ERE GhopE R gRitons oBREM iR o il ShipaN Hgigactive
ppearb@{ g,f hforlF @ iddsse) tcbﬁtent # 1o %n@gﬁer@% 19O ABTN D 6866).
preferably |ess than ppm (ASTM D 4629
voThﬁ i*Ciisgtopss canent bﬁtb@ basg oihcqording to/tha ﬂn\@ntlom ®JPyer in cases

ST R N -

medihe peddult, Naid r8gorlod deihp) elimﬁdveﬁlmd‘deaﬁdh 5% @ﬁbfaas@dnore
on ASTM D 2887 GC distillation) The base oi|l of the

i nthen P 3 paﬁfwéaaly(me%mhhbgm@aﬁha% 9 %-i In ghigatays ¢vgndow amounts
;g&ta lﬁdsg\ﬁl}l gﬁgg&é%ﬂl Gﬁgﬁl%%p@? AR E i BiNer Fp s VPRV ARESBon base
oils.

Advantages of the invention

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

renewable raw material sources instead of non-renewable ones.

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

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



renewabl e raw materials. Typical 14C isotope content
(proportion) of the total carbon content in the
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| east 100 % Carbon 14C i sotope content is determn ned

on the basis of radioactive bon (carbon 14C

i sotope) content in the atnosphere in 1950 (ASTM D

6866). The 14C i sotope content of the base oi

according to the invention is |lower in cases where

ot mmmgnblé mehdesonpesadeas epsiby asgistend th@bﬁ@rpmerrpsvga@ds A non-

oot ey SR b oS SoRbatilf e B b€ Spllrsd bsing

90th% prb@ds!’; iof th@lihyenfioe rﬁhio)(flﬂ”g‘Db)eygfeh adhd 9B e Metdrdatdbiis f any
way, even | ow anounts of base oil of biological origin
rmynH}’éltﬁépg@FécﬁPdiSWC]éﬂh@P HYQs%Pof hydrocar bon base

oi | s. Advantages of the invention The process of the
invention particularly allows for the use of renewable

st br thenometieatioal stemf thei cdrbgi ¢hdin Ok i lghiched o thuai mipn@vmg low
het er oat ons, for. producing base oi]s, but alsg diese
anFMPSEGHTP Lo ol s (S PERT- PRIBIHS éngerefirﬁngdﬁre%WYt% low
{1 Rdligklatel iCiHpvel| WaR [SQBRVELR! 1o BP Rl KU hiling o
source for high-quality branched paraffinic base o

| svisewity dedexa (dsvadityrgernpersthee-dependancon verl swtabler fmsnbase oils

oxj de em.ssions.contri but th reenh e . .

PEbo Ay tene bR - 1 bl B SrRaE i dyoricant

SOyl dEdvesl nst ead of non-renewabl e ones. Accordl ng to

the invention, a base oil only containing carbon and

hydrogen is obtained, the stability of said base oil

| ”W}M@hg p?&%gé E)f ﬁl%slnggﬂtﬂ)% H{g%hq?lah@hs%ﬂng@atbagg g\ﬁsaﬁgvmg a low
contarning este t

pap@ﬁf pothe rﬁwdb@qﬁbmaowamme difs Beihg BaO RS *¥efab at low
easily as esters that formcorrosive acids. A nonpol ar

antgmpgratyre sapditionse d hp prRdyebis icalynfsrsRirulfpr, dbe wiscosity index
Suihfel%f "bRin gbﬁr@fe gy dg!agthiitﬁ MAES T Ahy %i&g%@&ﬁ%ifﬂsed in

by renovi ng oxyge eteroatons ©
applications of API Group III base oils.

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

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

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

use of lubricants in practical applications. Neither any heavier components



impurities of the feedstock in the HDO step. In the
i sonerization step, the carbon chain is branched, thus
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pour point is lowered and filterability at |ow
tenperatures is inproved. Wax,Js converted to an oily
hydr ocar bon havi ng a viscosity index
(viscosity-tenperature-dependence) very suitable for

base oils without any blending limtations, and

f utmeaaing molegules, |c¢n;si wheaier than thel avsragehrare contained in the
addi t.i ve eSS of the |nvent|o

o gt Tois skl b BIE RS < inetets OGP gt

poi nt may be produced, said base oils being thus very
useful at Iom1tenperature condi tions. The product is
tyE?rcﬁlmlgwf edeofothe dnyentien, theecathoncpambey mﬂd@ﬁtﬂhﬁ@pe@vge are

t
scr P BSYERaPY Rl i ARk cbibos iOR Jickipst LB gyt aR, the
oi ﬂlstﬂl&ﬁﬂntryn@l S ah}mb’&ddﬁrdmﬁﬂng therprddwit in beidr fadlityin a fraction
' and fatty, acid al kyl ersto ve fr i.ons
ﬁvg 4 o KIBgRait, MsEPSityiyts e i? fog ¢ @@égfaawo have
Br 95@9 %@1@ VB Rty cErbBA St fnDBYAROHIR hERYy RRllTaNBn ranges

ranges and various physical properties my be
pr Bhasfoeg the oconipesitons refcbase nsllsaamding got thet mwention contain

|nve i cal r.bon nunber es of e product
B IRRE or St oass Brm e A voitd: 38 gl dir RS e Ens.

G O di esel Cl1-C26, base oil at Ieast C18.

Distillation range of base oils produced froma

f eElis baseloirepprdingatoghe giventéen kasrhighyMiseesity ndexy wbigh leads to a
Naglgﬁj %‘lt@{) n%cge%trs]éd; ﬁeedlagigﬁlgh pgfcg a\}lgcos%%gﬁde&hlem;n eg‘g(ﬁ}lllgsor in

COBthetiRkHAY stdoslgmafdlﬁéra(wmh gt BVen@enly lavwhathab eheS¥HNs an
as decreased vol at.ili te/ of the product, resulting._in

r edflfitive, archoagsrs highest e of deposis In ygligle sAgines. fn addition,
Pr Aahid of3RPLh G 11 DI Bekiof fifitar ag?ﬁhg{]m COStS.

conponents nmeani ng nol ecul'es co eavi er than
the average), are contained in the

Also, because the base oil is non-toxic, contains no sulfur, nitrogen or aromatic
compounds typically present in the conventional mineral oil based products, it

may more safely be used in applications where the end user is exposed to oil or oil

spray.

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

lubricants based on the conventional base oils.

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

produced from unsaturated fatty acids of biological origin.



product. This results in excellent |ow tenperature
properties of the product. For the base oil of the

WO pwenss7eq, the carbon nunber and distill ati onPCERADA6/050549
are mai nly governed by the feedstock conposition. For
base oils of the prior art, t distillation range is
adjusted by distilling the product in order to obtain
a fraction having the desired kinematic viscosity. It
is preferable for the lubricants to have base oils
wi €ampared ol esieB.o then bmepllrdngx@snafﬁuthmus g reynpatible with
dlstlllat| Egran efore

b &onvetftia Bade P orivbd S th Unfe ol eSO B Sbl RS Figcher-

of TipsH procéss Z@a,wmehwbmbwba%e Dils] dsavelwmith Witdiant additives.
different conditions. The base oil accordlng to the
| nV@mqV% ih#scompatibla wathsslasjomersednd s dhcanehe ¥sqdpingmodern

g]?%# of high price Viscosit

5 151{3%%@5&% F(?) g?calﬂﬁﬁsgt her tgrrrg Vi scosity d
I\/bdlfler (VM. It is comonly known, that the VIl is
an additive, which c s hi.ghest amoupt .of depos
A aiicppa ladaiags, offthe hensiail sordingdaabis dhveafio foatit fulfil
aANdA BT uﬁ/ IIiI Hake Hhts?eélﬁcaﬁioﬁiﬁ” Thé&édte #2%h HSuskd in engine oil

costs. 0, because base oil s non-toxic,
c ofurmulas_;,lonmhbmbmm gronp Tl bgsmoitsr acaondingt the sammnﬁemhlalgmg rules

al | ese in the.conventional mneral oi
10 1, B0 e o e RO ol y he used | n
appllcatlons mhere the end user is exposed to oil or

oi | Eray Mor eover, the response of the base oil
acEbe basecpil of thpdnventiemis prefarably besedras senewajtle nafural resources.

an?faﬁfyh rggttelfslalsl %9 t}F ?ﬁ)i‘oce%gl ﬂhedig%n%i%ﬁ%% ? all%gfg atllhc%dlysé{ %}E world,

rcalngmsare onger

CagndmotsRer, ithe UtiBzatioh AdTthe prodedd emdt lhhaéd by kstgnﬂadahs initial
based on the conventional base oils. The base oil of

15 t WEVESIPERIS i FoNtEastHos instanesiodhe G Lrigshwodegyb| e t han

products based on nore reactive esters, and the
oxi dation resistance thereof is better than that of
The products of the inventive process are carbon dioxide neutral with respect to

the use and disposal thereof, that is, they will not increase the carbon dioxide load
of the atmosphere in contrast to products derived from fossil starting materials.
20
At least one methyl branch is found in the middle of the main hydrocarbon chain
in the hydrocarbon component produced by the process of the invention. Such
C11-C26 hydrocarbons with at least one methyl branch of the diesel class,
produced from C5-C13 feedstocks, have superior low temperature properties, that
25  is, they are liquid even at low temperatures, the cloud point being low. In contrast,
for heavier C26-C40 hydrocarbon components and for base oil applications, more
than one branch is necessary, said branches being obtained mainly by

hydroisomerization.



base oils based on fatty acids or iatty al coho
di ners, or base oils based on esters, produced from
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to esters, the base oil of the invention is nore

conpati ble with conventi onal se oils derived from
crude oil, base oils obtaine rom Fi scher- Tropsch
process, and with hydrocarbon base oils, as well with

| ubricant additives. Mrreover, it is conpatible with

eI By tragang ©f tbm dpﬂiqml; prehydregenssion séap, icpalntotraation, em ﬂ@ﬂ eatalyst

rmdl ficatiQ addi t.i onal adv
o Mo B8 getek O TR B e s B mp BV AP B e
fu&ﬁbbgcbh@oﬁﬁhpgﬁmwp III base oil specifications.
Therefore it can be used in engine oil formulations
i ke other group Ill base oils according the sane
[ nkg&lﬁi@ggi ng rules wthout need to perform new engi ne
tests e base oil of the invention is preferably
based on renewabl e natural resources. Starting
materials of the process of the invention are
ang’P‘HBleel all over the world, and noreover, the

Ut chhdgedbdtRR Obf tb% PraRoBsE h&ivdal frbM t;?a‘l’mbyOﬂ followed by
significant initial investments in contrast for

i nbydrodawxygenatien GTL t echnol ogy. The products of the
i nventive process are carbon dioxide neutral with
respect to the use and disposal thereof, that is, they

W 230 §ef plimareatfated €16 FaIBPMcHA {h&@d&ﬁﬁ@l) Cifallhclﬁﬁm chloride (5

at nosphere in contrast to products derived from fossil
stmmlméladmmé rand| £2 gaef pediam mﬂ‘diomslawywe@r puicin ¢ Parr reactor.

t hg/ﬁ% ats Qﬁ ug%eg% 358 r%z,tq%mggll&u f’(; Felgéaurg to Q 5 MPa.

rocar on COﬁpO OCESS

t hsngmvfﬁﬂbgemnpur@@ G¥hs Gihémﬁi’&dhysdsrvmp r&w iato lﬁﬁbraatéd lir a&dction.
one rretqdé branch of the djesel class, produced from
CoTles gondenipipB asastion @8 catisd oubpntildhe pERBRY oftcopdensed alcohol

prggg Efabﬁ’ﬁed 'ilh 2 C?lgély eX & f‘eagﬁ(ﬂijﬂﬂa %rv\ﬁvﬁﬁkit%asl Réﬂtrahzed with

t emper at ur es, ud polnt beln n contrast

f ohydrechlorér acic?, Gﬁa@nﬂi Wwith mataabd dnednwpthme}cimn aelidrider

base oil applications, nore
In the next HDO step, the condensed alcohol obtained above was
hydrodeoxygenated in a high pressure Parr reactor using a dried and activated
NiMo/ALLO; catalyst, to give a methyl branched paraffin. The alcohol was
hydrogenated at 340 °C, under a pressure of 5 MPa, mixing at 300 rpm until no
alcohol peak was detected in the FTIR (infrared) spectrum. The pour point of the
obtained methyl branched C32 paraffin wax was 69 °C. The other properties are

given in table 3.

Example 2

Condensation of fatty alcohol derived from palm kernel oil and diol

C10 diol (1,10-decandiol, 60 g) and C12 primary alcohol (140 g), in molar ratio

1:3 were weighed in a Parr reactor. After that palladium chloride (5 ppm



than one branch is necessary, said branches being
obt ai ned mainly by hydroi sonerization. By neans of the
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catal yst may be reduced, and noreover,

prehydrogenation results in iﬁproved yield of the base
oi | conponent product. Exanples Exanple 1 Condensati on

of G 6 al cohol derived frompalmoil, followed by

hydr odeoxygenation 200 g of primary saturated O 6

f apalipdimdond| 12 & o sedivmnoethoxyate | veete ppt thhthe reagtor( Miging was

S T, SR B o S

t efiipoped Ynkgd OvasdOndintaiddd Ploesedée dud Wafer Mitrerat&d | @hkeaction.
nitrogen purge was mai ntained to sweep out water
| i pendpnsationeackin (Wassarriedout BRtilihe amopnt ofcqndensed algehol was

cagii: ol t] .
CARSREH 0 AT lchly BOSBRRET RREMMLAS i
wabydrechilordd aciddvashédwith ahraterlahd dried avithdalcwms bidldride.t h

water and dried with calciumchloride. In the next HDO
step, the condensed al cohol obtai ned above was

hy gl egle QI etsh 6der, the Qin@bnsel CASHOF BRire ' 345ihed atbove was

using a dried and activated N M/ Al 2q 3 catalyst, to
gi Inedragamstedy in lar Aighh pespare aPdrr readtbe uwaingohoflrigshsind  activated

hydr ed at 340 under ressure of.5 a,

o BI85 Bt Rdnah o R ph e e a e gl wes

| Nhjd6gdnateRR ot 380 el BAlder REIsUETDT T VP PhikingCdt 1300 Q{C):mt Wil no

obt ai ned nethyl branched C32 paraffin wax was 69 C

Thalcehod reak s edetectssl iy e i IR speatrumb| Ehe carbem mgmbers of the
components in the product mixture were C12+C10+C12 = C34 with two methyl
branches, C12+C12 = C24 and C10+C10 = C20 with one methyl branch and

C12+C10+C10+C12 = C44 with three methyl branches. The pour point of soft

methy] branched paraffin wax was 18 °C. Other properties are given in table 3.

Example 3

Hydroisomerization

The C32 paraffin wax obtained in Example 1 was isomerized in a Parr reactor to
give a branched paraffin of the base oil class using a reduced Pt molecular
sieve/Al,O3 catalyst. Preheated paraffin was isomerized under a hydrogen
pressure of 3 MPa and at 340 °C until a pour point under — 15 °C was obtained.
Finally, light fractions were distilled from the product at reduced pressure. The
properties of the condensed, hydrodeoxygenated and hydroisomerized baseoil are

given in table 3.

It is essential to isomerize the hydrocarbon compounds produced by alcohol

condensation reaction followed by hydrodeoxygenation to improve their cold
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wei ghed in a Parr reactor. After that palladium

chl oride (5 ppnpal | adi um and3 2 g of sodium

nmet hoxyl ate were put in the réactor. M xi ng was
adjusted to 250 rpm tenperature to 250 C and pressure
to 0.5 MPa. Sli %ht nitrogen purge was maintained to
svipreperbigs. Mea & 1ghuerpmr@dn|qf lngm:tboglmg Qunpamdsit thenvl of the
react,i arri out t he unt o ndensed
o1 R DB RaBa b shah ol S OB Wirpo Fac o
t he product was neutralized wth hydr ochl ori ¢ aci d,
washed with water and dried with calciumchloride. In
t h&abled: HDEADEB BUMbRES 88 RERNSES Of COBRAINGSI exaples

obt ai ned above was hydrogenated in a high pressure
Parr reactor using a dried and activated N Mo/ Al 2q 3
cdtalyst, to give a nethyl branpeked paraffiEg2 The Ex3

al GG WasS Tl éﬁ’ [y ed at sal C,ynaer a‘ﬁtgessure‘lgrl

5[MPa, m xin 300 rpmuntil [no cohol
dgtected in t qi ectrum | The é)arbon ﬁf?ﬂ‘oers 01904

t He con‘ponentMOiNQNﬁBHﬁ'W M xt & e were C12+C10+G2
=|C34 with tvRINARHJHEDNESnches| C1Z+Cd 2 = C24 and 04
Cl|O+Cl O = C20rRINAPHTHENEShY! brangh and 0
C12+C10+C10+GPrrpA RAPHAt Ilthgroe mgf hyl branches. Th

pcur poi nt of é @&4 Iglgﬁn hed araffin wax was %8
C| Gher pro N le 3. Exanple 3

Hydr oi somer i Zxtardameieeude32 par dffl A2 wax_obt ai ned in 32

BEY@nstdl 1 waPH KOs T™MAN5950) a Parr 69 eactor 1® give a26
brgﬁl sparaffl n of the base ¢il class using a
u

rgduced Pt m;v %)ﬁ/AI 2¢ 3 tal yst. Preheat q
paraffin vvas r ze& der a hy?ﬂogen pressure of ?
MFa and at 3 a pour point-“under - 15 C wast
ofjt ai ned. (ASTM D445)
Noack volatility, wt-% 11.1
(DIN 51581-2)
GC D10, °C 390
distillation
ASTM D50, °C 444
D2887
D90, °C 455

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

invention is not limited to embodiments described in the examples, or to



Finally, light fractions were distilled fromthe
product at reduced pressure. The properties of the
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baseoil are given in table 3. It is essential to

i sonerize the hydrocarbon cogE?unds produced by

al cohol condensation reactio ol | owed by

hydr odeoxygenation to i nprove their col dproperties.

Due to high proportion of higher boiling conpounds,

t heombingions h&elf@pﬁdlihﬁ igfentipny anay @0 be eatgiedeoeinin logheg Hways
pou&h$quptmﬁs %n%ﬁ%ehg%nqleable 3. Carbon nunbers and
prgpe'figg ch8npoun S T%'exanples Ex | Ex 2 Ex 3

FI M5 Average MW 451 478 451 PARAFFINS 100 100 90.4
MONONAPHTHENES 0 9.2 DI NAPHTHENES Q 0.4 TRI NAPHTHENES

0 b fdlomingabehipEhespertss PENARATEHIERE eppiorpgrg are shown for
C iahseube 32 32 Baseoil PP C (ASTM D5950) 69 18 -26

prop res VI (ASTM D2270) 203 145 KVIOO cSt 4.9 4.3
(ASTM D445) Noack volatility, w-%11.1 (DI N 51581-2)

Table 4. Properties of base oils

Analysis API API API API Method
Gplll, Gplll, | GpIIl, | GplV,
HC- HC- SW PAO
CDW CDW
KV100 (cSt) 43 6.0 4.0 5.7 ASTM D445
KV40 (cSt) 20.0 33.1 16.8 30 ASTM D445
VI 122 128 140 135 ASTM D2270
Pour point (°C) -18 -12 -21 <-63 ASTM D5950
GC distillation (°C) ASTM D2887
10 % 395 412 394
50 % 421 459 421
90 % 456 513 459
GC-Noack, w-% 13.3 5.8 12.5 DIN 51581-2
Molecular
distribution,
w-%
Aromatics 0,0 0,0 0,0 0,0 ASTM D2549
Paraffins 37,0 26,8 72,4 100 FIMS
Mononaphthenes 37,3 39,3 239 0 FIMS
Dinaphthenes 16,1 20,3 3,5 0 FIMS
Other naphthenes 9,8 13,6 0,2 0 FIMS
Sulfur, ppm <0,2 <0,2 <1 ASTM D3120 /
D 4294
Nitrogen, ppm <1 <1 <1 ASTM D4629

HC-CDW = hydrocracked, catalytically dewaxed base oil

Example 4

Carbon number distribution

The proportion of the narrow carbon number distribution of the base oil product is
dependent on distillation. In Figure 2 the carbon number distributions by FIMS of
VHVI (413-520 °C cut) and the baseoil of invention (360-°C cut) are shown. In



GC DO C 390 distillation ASTM D50, C 444 D2887 DO,
C 455 It is essential that high quality base oil has
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10

| ower ed by increasing branching, but at the same tine

al so the viscosity index is rﬁpuced. As shown in
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Cagidued ¢81), ak Rhowhen Fi@e 2MThb Qowverdbgbfid coGipbiedd With carbon
invention. In follow ng Table 4 properties of the base

oi numbgr <€ K810 Hgurgr? ager duesipoctiacking i dsomerization. Thgyelatively
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¢ P JRCLFo i AIBS U8 O A U SCUPLA et o
di piodudiut i on The proportion of the narrow carbon

nunber distribution of the base oil product is

dependent on distillation. In Figure 2 the carbon
nunber distributions by FIM of




VHVI (413-520 C cut) and the baseoil of invention

(360-C cut) are shown. Inaddition to the narrow carbon
wWmeounees70é st ri buti on, the carbon nunber di stribCt/FRo06HE0549

the base oils according to invention is narrower than

that of conventional base oi I§ when distillation is

cut in simlar manner at > 413 C corresponding to C26

paraffin. The baseoils of the invention contain higher

amount of higher boiling fractions conpared to the

corlaims onal product of same viscosity range (KvI QO

about 4 cSt), as shown in Figure 2. The | ower boiling

conmponents with carbon nunber < C31 in Figure 2 are

duge, t o cracBagedoil,NchfradiRrizédtih Ghat theebdse! @il iceipyisddi Bfanched

proportion of t he hi gher b0|I|n? n?ounds enhances VI

fhxdar@carbwalhamgcsaﬂqm nyimhgticef atileashs 18, andjkeorngprises at least 90

e t [ '
5yl BEPURACH, ifhrkied iy RaRRRE, B conBRRDRLATRORERAIAN mor
anthan 1566 rﬂsprwag& aatl fhsed dlinapbthéndsyandeofymaplithersea ot mioedithan 1
hydr.ocar bons, it co I ns npnonapht henes. nof nore than
125% ToRYoyeiRat ghd atdpest p0% Y #eTeibAL e feaTalshydrocarbons aré within
pO{}ﬁéQ%ﬁ*ﬁﬁHﬁ&ﬁﬁ ¢ OPEEmbRARanl 5. %0 by wei ght, and at
| east 60 % by wei ght of the saturated hydrocarbons are
W|th| n the carbon nunmber range of no nmore than 5. 2.

0 {h& the bhtsBERO oGl St L afarakRbian if SRy Hie type of
S agdthsHisRs ahhéﬁ’sft 05 3% DY Riei A b Bhtut BBy dFScalbdny M€ aBRbstI5 % by

t he saturated hydrocarbons are within the carbon
nuwbight phHigesabiratad hirdrogarbprgarg, wighinthe cirher ngmber range of no
aCﬁB¥q£%9 toclaim1 or 2, characterized in that it
conprises at |east 97 96by wei ght of saturated
hydr ocarbons. 4. The base oil according to any one of
claims 1-3, characterlzed in that the viscosity _ ind

15 of 3t he base B9 b3s§ qibpecording ta xtpimp} or a»bpyacéqmeéa@t that it

13Qomprlses at least 97 % by weight of saturated hydrocarbons.

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

that the viscosity index of the base oil is more than 120, preferably at least 130.

20
5. The base oil according to any one of claims 1-4, characterized in
that the '*C isotope content of the total carbon content in base oil is at least 50 %,
preferably at least 90 % of the the '*C isotope level in the year 1950.

25 6. Process for producing base oil or base oil according to any one of

claims 1-5, characterized in that feedstock comprising at least one alcohol
selected from the group consisting of primary and secondary saturated and
unsaturated C1-C40 monohydroxy alcohols, diols, and polyols, is condensed in
the presence of a basic catalyst at a temperature ranging from 200 to 300 °C, the
30 condensation product is hydrodeoxygenated in the presence of a

hydrodeoxygenation catalyst under a hydrogen pressure ranging from 0.1 to 20



5. The base oil according to any one of clainms 1-4,
characterized in that the 14C i sotope content of the

wWo otoalesTad bon content in base oil is at | east BOI/P2006/050549
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preferably at |east 90 % of the the 14C i sotope | evel

in the year 1950. 6. Process §6or produci ng base oil or
base oil according to any one of clains 1-5,
characterized in that feedstock conprising at |east

one al cohol selected fromthe group consisting of

pr MParat agtenhpsratioe deangings froow Hileid H9d°Gy reod ttherabhpttoigimadged in

B N W
r a@.@'t@QOMMBt%Q@:gb&a%Q@r %?gfif-‘on‘} ‘i’@@']ﬁﬁ%@id@n product is

hydr odeoxygenated 1 n the sence o

hydr odeoxygenati on catal yst under a hydrogen pressure
0.1 to 20MPa at.a tenperature.ra

rapngi ng fr u [

{rhm 100 ¢ Eheeiacess AgiRIOHAR claje o FOUMEISFZER if i i foedsiock
Pr EsRpIERs 8f lefst i0h® ARbhFIAkE]cefRd FRInR theSdrot éSisisfinD V€ sAGRRd C4-
pressure ranging fromO0.1 to 20 MPa at a tenperature

r abg4 fagtyfalenholspand mixg@es therepf. The process according to
claim6, characterized in that the feedstock conprises
at | east one al cohol selected fromthe group

cogsi sting The psedet &icBrllifghto lah 1, @hhvacdriRAGh $hat &ethicohol is
m xtures thereof. 8. The process according to claim?7,

chderivet elrotaed) stasting, materiad of| bielesical erigiay selegted figm she group
st i [ [ i I ieQL.N I

£ Eslsfifle TR bl Blie Yol R i it OB dnlthd) Fots and
pl adiafl whses; fish o, fich s ambhfishelvadeas ecwpoe food geddeviats @aad oils;
fish oils, fish fats and fish waxes; . recycl ed food.
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of said starting materials. 9. The process according
to any one of clains 6-8, characterized in

9. The process according to any one of claims 6-8, characterized in
that the condensation step is carried out at a temperature ranging from 240 to 260

°C.

10. The process according to any one of claims 6-9, characterized in that
the basic catalyst is selected from hydroxides and alkoxides of alkali and alkaline
earth metals, and metal oxides, in combination with a co-catalyst comprising a

metal salt.

11. The process according to any one of claims 6-10, characterized in
that the hydrodeoxygenation is carried out under a hydrogen pressure ranging

from 1 to 15 MPa at a temperature ranging from 150 to 350 °C.

12. The process according to any one of claims 6-11, characterized in

that the hydrodeoxygenation catalyst contains at least one component selected



that the condensation step is carried out at a
tenperature ranging from240 to 260 C. 10. The process

w@ewaenei7ag t o any one of clains 6-9, charact er PCBERDIG/050549
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that the basic catalyst is selected from hydroxi des

and al koxi des of al kali and a%jfal ine earth nmetals, and

nmet al oxi des, in conbination th a co-catal yst

conprising a nmetal salt. 11. The process according to

any one of clains 6-10, characterized in that the
éﬁ@d@@@g@m £onystings ok metdle of dhn Graete VIH ory Grope YIA of the

press L e r to 15 al. a froerafur e
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t OPRR, Rﬂ?N@fNM@bﬂEoMollhetalshﬁf agivafet 2zatbohaltihida drdddor silica
hydr odeoxygenati on catal yst contains at | east one
cofHPPABhHt sel ect edf rom the group consisting of netals

of the Goup VIII or Goup VIA of the periodic system

of the elenents on a support, preferably the catal yst
cohd.ai ns Pd, Thie prédess &icordihg td‘dith)mrofGE)im 6vt2,aharaoterized in

[ al um nlz_af andf{or_ s ca su orts. 13.

d b
o B A oRreniaory s B T CICE hy Qe OB fangin from 1
chey P Gt e ibritld ﬁxﬂlrzvo%easé bgation is

perforrre ressure ranging from1l to 15
MPa at a tenperature ranging from 200 to 400 C. 14.
Th§4 process according to_any one of c¢lains

act eri zeth§ nroe?ﬁatacwemwa RBY epsieh §15igts %ﬁ3 ailea?%wed in
C oﬁltat:"ﬂféshﬁirﬁg(glg*mﬁftloh NG tafysP R':Bntyinkl Retd % tRE é}rg?b §/III of the

syst em of enments, d nol ecul ar sieve an
s upﬁpwrduq s;smndoﬁﬁtadqumntq; ragheleaatysieverdndiariangapport, said catalyst
nol efﬁl)g r si.eve and tal ..an /or

Pd, Pt '
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Thﬁm@ﬁ@f&ﬂ&e %@ﬂaﬁﬂm&&sﬁﬁx one of claims 6-14,

e

characteriz
15. The process according to any one of claims 6-14, characterized in
that prior to the condensation step, prehydrogenation is carried out under a
hydrogen pressure between 0.1 and 20 MPa and at a temperature between 50 and
400 °C in the presence of a hydrogenation catalyst.

16. The process according to claim 15, characterized in that the
hydrogenation catalyst contains supported metals of the Group VIII and/or VIA of
the periodic system of the elements, preferably a supported Pd-, Pt-, Rh-, Ru-, Ni-,
Cu-, CuCr-, NiMo- or CoMo-catalyst, the support being activated carbon, alumina

and/or silica.

17. The process according to any one of claims 6-16, characterized in
that a hydrocarbon or a mixture of hydrocarbons is added to the feedstock and/or

as a diluent to process steps.



that prior to the condensati on step, prehydrogenation

is carried out under a hydrogen pressure between 0.1
waow7a687dPa and at a tenperature between 50 anBPCHBR0G/050549

in the presence of a hydrogenation catalyst. 16. The

process according to claim1l characterized in that

t he hydrogenation catal yst contains supported netals

of the Goup VIl and/or VIA of the periodic systen1of

the elenents, preferably a supported Pd-, Pt-,

Rul8. Ni -, CuThe greacess achpmiing t@lanmwam@rlliz,sﬂtharmemed in that

SURIQOHOI?F' n aa%t ivated carban. al url_r(l)dg\p @ Sdé | TR
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characterlzed |n that a hydrocarbon or a m xture of

hydrocarbons is added to the feedstock and/or as a

di luent to process steps.18. The process according to

any of clainms 6-17, characterized in that diese

conmponent s and gasol i ne conponents are produced as

by- pr oducts.



