Process for producing a branched hydrocarbon conponent
Technical field The invention relates to a process for
w@eadoes7ayg a hydrocarbon conmponent, and parti cBABFI29068050550
process for produci ng high-quality branched saturated
hydr ocar bon conponent of biolggical origin to be used

as new type base oil. The process conprising al do
condensati on, hydrodeoxygenati on and isonerization
steps utilizes feedstock, which preferably originates
f r Brocessformprreducing abrandieddiydavcasbogyicompenentt ual | y
derived fromplant oils, animal fats, natural waxes,
and car bohydrates. Al so correspondi ng synthetic

mat eri al s and conbi nati ons thereof nmay be used as
feedstock. Prior art Base oils are commonly used for

t h&eghmieal&ieldon of | ubricants, such as lubricating oils
for autonotives, industrial |ubricants and |ubricating
greases. They are also used as process oils, white
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consi st of two general  conpaonents, | ubricating base
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contr tes significantly to the properties of the
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oils.are used to nuf actyre a.w de.vari et f. . .
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I n@l!i%ﬁ_h,d @bnthal By ideAvdd Frdd@SRamti bils, amiandhi¢] Peiral waxes, and
additives. Base oils accordi ng to the classification
of carbehydmites. ddsp Perespprding syrthetiaumetetialsl and@osulyingtions ghereof
IV _are used i [ab-quality lubricants. APl base oi
cIIerllg%?’ i %‘fﬁsoflﬁqe(igg&ghom in Table 1. Table 1. API base
oil classification GQls of the Goup Ill are base oils
with very high viscosity indices (VHVI) produced by
15 npBEPRaret hods from crude oil by hydrocracki ng,
fol |l oned by

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 lubricants and contributes
significantly to the properties of the finished lubricant. In general, a few
lubricating base oils are used to manufacture a wide variety of finished lubricants
by varying the mixtures of individual lubricating base oils and individual

25  additives.

Base oils according to the classification of the American Petroleum Institute (API)
Group III or IV are used in high-quality lubricants. API base oil classification is
shown in Table 1.
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i sonerization of the waxy linear paraffins to give
branched paraffins. Ols of Goup Il also include

whame/oes7bs produced from Sl ack Wax paraffins fPODNFI2006/050550
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mneral oils, and from waxes obtai ned by

Fi scher-Tropsch synthesis (GIL waxes) for instance
fromcoal or natural gas usi ng correspondi ng

i sonerization techniques. Gls of Goup IV are

synt heti c pol yal phaol efins (PAO. A simlar

cl Ieblefli-éﬁbm QIE lagsHftsatieed by ATI EL (Associ ation
Techni que de |I' I ndustrie Europeenne des Lubrifiants,
or Technical Association of the European Lubricants
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of I nor € < 9pdndldkO, but bellsw.@20. In these [80<VI<120
classiflications saturated hydrocarbons incl ude

paHaf f i |2 ¥ and napht heni ¢<éddBpounds, but nof80<VI<120
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of Vi eed /9Dsthechase ofBactRnglngto Grogwall Dn) ; that meets

the sane manufacturer's qnpmfl cation: and that js

identified by a unique formJIa product i dentification
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a variety eren processes
bap@dﬁ&salcby ahodere ifkthddsbirem sfude ksil b9 elydréeracking, followed by
AP] -1icensed oil. The_ base stgock types are 1) M neral
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s eci al t he autom)tlvelndustr s required,
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| oglse eusp@rlat W Epr opssociation Trichhiqox i dtal Tngustsie aBiopégnne  des
anEubrl s or I;Ilec igal A%esggatlon Sf the European Lubricants Industry), said
classification also comprising Group VI: Polyinternalolefins (P1O). In addition to
the official classification, also Group II+ is commonly used in this field, this
group comprising saturated and non-sulfurous base oils having viscosity indices
of more than 110, but below 120. In these classifications saturated hydrocarbons

include paraffinic and naphthenic compounds, but not aromatics.

There is also available a definition for base stocks according to API 1509: "A base
stock is a lubricant component that is produced by a single manufacturer to the
same specifications (independent of feed source or manufacturer's location); that
meets the same manufacturer's specification; and that is identified by a unique

formula, product identification number, or both. Base stocks may be



| ubricating base oils are base oils having kinematic

viscosity of about 3 cSt or greater at 100 C (KVI OO ;
w@oan7/opsgpnt (PP) of about -12 C or |ess; and VPGL/BRIIGNS0550

i ndex (VI) about 100 or greater. In general,

| ubricating base oils should Eave a Noack volatility

no greater than current conventional Goup | or Goup

Il light neutral oils. It is no |onger possible to

produce |ubricants conplying wth the speci fications

of mahefagtored usingeenvitiety obdifierant prosessest Basq @ﬂns the base stock or
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bei ng at best 50,000 km For heavy-duty vehicles,

engﬂent@r o 10%?%(1@¥1®Q)t mlvalosnta(PB) ahousl@niC er leesa@,yd giscosity
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safety factors of the product. Wat is ainmed with LCA

15 ar Bewigl @il ended service |ife of the product, and
m ni mal drawbacks to the environnments associated with
t he production, use, handling and di sposal of the

pr hdsund lodgengmsmbd}:i fo prbducg dubrivants\cainplydhg Withthe sigecifications of
o R ST PR GARIE T RS P e} ok Jypically,
anghidPNebil @ TTHEAT Sorfin N8 2hiEA USonteitfiods | ofPARAMELS sulfur, and
20 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
25  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 best 50,000 km. For heavy-duty vehicles, engine oil change

30 intervals are at present already on the level of 100,000 km.



In addition to the demands for engi ne technol ogy and
base oil production, also strict environnental
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sophi sticated base oils. Sulfur free fuels and base

oils are required in order to4gain full effect of new

and efficient anti-pollution technol ogies in nodern
vehicles and to cut em ssions of nitrogen oxides,

vol atil e hydrocarbons and particles, as well as to
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wi t hout performng new engine tests, even in cases
where the chem cal conposition of the substituting

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
produce 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.

For the time being, only esters are used in lubricants of renewable and biological

origin. The use of said esters is limited to a few special applications such as oils



ester is in principle simlar. Instead, base oils
consi sting of pure hydrocarbon structure are partly
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10

15

20

25

30

techni cal problens associated wth esters. As pol ar
conpounds, esters suffer greater seal swelling tendency

t han pure hydrocarbons. This has created | ot of

problens relating to elastoners in hydraulic
applications. In addition, ester base oils are

hy tor aefyigeration cempressdr yubsicantschindhydmulie oilsand metah working oils.
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hi gh tenperatures. Fatty al cohols may be produced by
hydrogenation of either fatty acids or fatty acid
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homogeneous catalysts such as NaOH and Ca(OH),, and supported alkali metals
like Na/SiO, may be mentioned as heterogeneous catalysts, as described by Kelly,
G.J. et al., Green Chemistry, 2002, 4, 392-399. Ion exchange resins containing
quaternary ammonium groups may be used as catalyst only when low carbon

number feed is condensed, because the resin cannot be used at high temperatures.

Fatty alcohols may be produced by hydrogenation of either fatty acids or fatty
acid alkyl esters. Three types of hydrogenation units for producing alcohols from
alkyl esters are in commercial use: gas phase hydrogenation, trickle-bed
hydrogenation, and suspension hydrogenation. Of these, the first two comprise a

fixed bed catalyst. In all processes, a catalyst containing copper chromite is used



chrom um Mbreover, saturated al cohols may al so be
produced at 200 to 230 C, under a pressure of about 20

woBRa706879y a ni ckel catal yst activated w th chpODFI2006/050550

iron, or rhodium Fatty al dehydes may be produced from
fatty al cohol s by renoving hygrogen in a
dehydrogenati on reaction. The reaction is opposite to
t he hydrogenati on reaction of alcohols, and thus
endothermic. In the dehydrogenation reaction,
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for producing a ket ohe ty acids by py ySi's
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ot teepetdhan. Aft 1bwt teynperatuteo retlgra arematained phighateegefatures give
aldehydes, whereas olefins are typically obtained at 300 — 350 °C.

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

iron oxide.



car bohydrates by acid hydrol ysis of biomass. The nmaj or

constituents of the biomass, of hem cellul ose are
w@eonwwosans (C5 car bohydrates) and of cel | ul 0SePEr/812006/050550

hexosans (C6 carbohydrates), which when hydrol yzed

yield C5 sugars (pentoses) anq C6 sugars (hexoses).

The carbonyl groups in sugars’are mainly al dehyde and

only a few are ketones. 5-carbon sugars degrade nore

rapi dly than 6-carbon sugars, and one way to decrease
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oils by isonerization of waxy hydrocarbons derived
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plant oil to yield linear normal paraffins, followed by isomerization of said n-

20 paraffins to give branched paraffins. The hydrogenation was performed at a
temperature ranging from 330 to 450 °C, under a pressure of higher than 3 MPa
and the liquid hourly space velocity (LHSV) being from 0.5 to 5 1/h. The
isomerization step was carried out at 200 to 500 °C, under elevated pressure, and
LHSV being from 0.1 to 10 I/h.

25
EP209997 discloses a process for producing base oils by isomerization of waxy
hydrocarbons derived from crude oil, thus producing only low amounts of light
fractions. This method is used for instance for producing base oils of Group III
from the waxy hydrocracking bottom oils.
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fromthe waxy hydrocracking bottomoils. Starting

materials from bi ol ogi cal sources contain high anmounts
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car bon nonoxi de, and carbon dioxide. In addition,

starting materials of biologigal origin often contain

ni trogen, sulfur and phosphorts known as cat al yst
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cause decreased service life of the catal yst and nake
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| eeantaigingsheienoptonisy spiddsforting pratasialsmbeing sepioanldy subjepted to

th l.uti.0ns..0of .t e} L. re is..al;so an
onOieBT 4raBa 8l ndb B i pdOE rReshinifife gt steps
oi for pestiiRingi High-wdlity bile oils @ dol fir heQiclca@nt s for

hi gh-qual ity base oils, said base oil being preferably
15 of biological origin and having nore preferable

i ] ' . .
tr 20 bl biBeasS RARRs {3 6 R RAIIRES 1 3P Dovious nced
nefod Bor alkerpatdee psodesss efdr oprotdteng sbranéherle satvedtdde hydrocarbon
feedstock, thus_ saying non renewqbl? tqmnnﬁte[Lals,

Ooj:(gegogleggs Rreferably, M siarting materials of biological origin, said process

contributing to avoiding, or at least substantially reducing problems associated

20  with the solutions of the prior art.

There is also an obvious need for branched, non-polar paraffinic base oils
complying with the quality requirements for high-quality base oils, said base oil
being preferably of biological origin and having more preferable impacts on the
25  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
30

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



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

WO pooenss7on i s a process for produci ng a hydr oceeh®r006/050550
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conmponent using starting materials of biologica

origin. Another object of thejinvention is a process

for producing base oils. StiIP anot her object of the
invention is a process for producing a new type of
branched paraffinic base oils not containing

hefefusthen bject rfnthe tiavention ivaa arrpedss fof prodiicingi 8 giydrocarbon
origin. obj ect. of the,invention is.noreover a base

o TR SR e Pl PR RE BT e AP G oup

I1l. The characteristic features of the process and

base oils of the invention are presented in the
apfasthetiobjectofithe ingandion is #peess fon radusming base pHgent i on

The process of the invention conprises a condensation
step of al dehydes and ketones. Preferably of the

al Stilhfiethenobjekicdd thesinaemtioteisi & @ebckssofor frpbducigse b dewotype of
carbohydrates.. The reaction in presented in schene | )
be raw,rkeaﬂ@r%%ﬂwrh%euﬁ 8ot entaipiag heteaatoms from stariipg materials
eaghy; : Qs i ncreasing the carbon chain |l ength of
thg 1?% g%%%h%%nponent t hus obtained. Further, the
process of the invention conprises a

hydr odeo nation step for renovi. het er oat.o from

t hBn AL HEEE R bareotena TAra g pomoikie Wit T reduitements
| sefmE iAraiGredp At.ep for making branches to the

nol ecul ar structure and thus inproving | ow tenperature

properties of the paraffinic product. where, R = H

(algdeh .Qt - C2 ket one): d R S . .
SARaHefly Rhsher S BRER, aef st o0 € e mygpion are
mepREdndddSin@he Spehéd@ dainsori gin are primarily used. In

addi tion, the process nmay conprise optional

prehydr ogenation, finishing, and product recirculation

-St&QﬁefJHSSCﬁq’gﬁhyOngﬁ?’Eﬂﬁi’f” reaction is utilized for

i nCreasli ng roc on chain

The process of the invention comprises a condensation step of aldehydes and
ketones. Preferably of the aldehydes and ketones are derived from fatty acids or
carbohydrates. The reaction in presented in scheme I below, wherein 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 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.
O +NaOH
2 — R R'
R R -H,0
R D

where, R' = H (aldehyde), or C3 - C23 (ketone);
and R=C2 - C22.



l ength of the feed streamto obtain a product being an
unsat ur ated branched nonoi uncti onal carbonyl conpound.

wesog/o6szar bonyl conmpound refers to a conmpound PCT/FI2006/050550
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cont ai ni ng carbonyl functionality of al dehydes or

ket ones. Here, fatty acids reﬂFr to carboxylic acids

of biological origin having a carbon nunber higher

than d . Al dehydes and ketones derived fromfatty

acids; and fatty al dehydes and fatty ketones refer
heP@er@blalfd@lSSD@éS originatieg Gamsstatingimaserigls ofrbfodagical origin are

i d i gl i d f biological .origin. :
Bl B U e oy b 8Y i el Sheppon
a fipidpiapwhdyodRerREirdhlatitdstggen. Water is liberated in

the reaction, and sinultaneously ol efinic double bonds
are hydrogenated and any sul fur and nitrogen conpounds

ar [ . 0Of: e cohai
o ot PSPPSR Ry SR hPBCpSIRHARGARh chn
maleagthabf ks fded cotrrampy abthinna Qprodigst ebeirpahnl b fdraedls Branched
oi | coppri ses saturated hydrocarbons. The term

" SHPTPRPEPR %ﬂ‘g‘bﬂé’ﬂﬁ%‘ﬁgom}defers to paraffinic and

napht heni ¢ conpounds, but not to aromatics. Paraffinic
conmpounds may either be branched or |inear. Naphthenic

c oHpwry patboy] €oopoindresas tr atenphydraotaiting sarbonyl functionality
cyc raffins, typically derived from cycl opentane or
cy%%%ﬂ%?ﬁ @nﬁkﬁﬁéhthenic conmpound may conprise a

single ring structure (nononaphthene) or two isol ated

ring structures (isolateddi napht hen_ezw,g_ or two fused
r i Hgres tfattyc acide teferf toseatbenyigmeidseriehiologioah peginohaving & carbon

fused rin r ures (polycyclic naphthenes or
poﬁ%’ﬁ%eﬁl%’fﬁlgﬁg’sa‘;%glrn this context, width of the carbon
nunber range refers to the difference of the carbon
nunbers of the largest and the small est nol ecul es,

pl Oddeblides and ketenesi deaived fioam datty peids;rand febyraldehydes and fatty
Dt RS Farlll RoRl? i GdihTasy afid KRR ¥5tah@d "REMPhatty acids or

triglycerides of biological origin.

Here, hydrodeoxygenation (HDO) refers to oxygen removal from a compound by
means of hydrogen. Water is liberated in the reaction, and simultaneously olefinic
double bonds are hydrogenated and any sulfur and nitrogen compounds are
removed. Reactions of the HDO step are exothermal. After the HDO step, the

structure of the starting material has become paraffinic.

Here, saturated base oil comprises saturated hydrocarbons. The term “saturated
hydrocarbons” refers to paraffinic and naphthenic compounds, but not to
aromatics. Paraffinic 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



pressure. Cassification of the Periodic Systemof the
El enents is the | UPAC classification. Figure The

WO nooenss7on is now il lustrated with the appenderRCT/FRW6AS50550
1 without wishing to Iimt the scope of the invention
to the enbodi rents of said fipyre. In figure 1, the
feedst ock stream 2 conpri si ng al dehydes and/ or ketones
derived fromfatty acids or carbohydrates and a
hydrogen stream 3 are introduced into a

pr dingphthenshaari tie fused riog stroctiss (fused dinapbihane) or three or more
hydr. i daoubl ds. In th

D B SRR Rl S RES cr roffbg e ded par

of the lighter product fraction (102) to be

recircul ated, or another hydrocarbon stream 201 to
di Inythis eopdextewidth phtheqsarbpmpunber dapgexgers dhihei differenpg of the

re r r
5 L GHREh B ORI MRS SL AT i v
20prodbe. sat ur at ed al dehyde and/ or ketone product is
passed as the stream 2 1 to an al dol condensati on
reactor 30. Alternatively, other aldehydes 5 such as
al d \ j | Rt e :
oA A CR I NEL bl Bt el T RRHA fmospheric
t hpresduoze al dehydes. The hydroxy carbonyl conpound or
pref erably al pha, beta-unsaturated carbonyl conpound
0 obt ai ned as the product fromthe al dol condensation
I e@fak@fication! of tRAPGRIAiASystdni 6PfRe Hlem¥MiE QRS Y AC RERS fikstion.
passed as stream 3 to the HDO reactor 40.
Al ternatively, the conponents notcondensed in the
cogdensation reaction, still present in stream 31, my
be 55rated for instance by distillation in a
distillation unit 60, followed by recirculation as
stream6 1 to the aldol condensation reactor 30. The_ .
15 combr fryention ipeve Alustrgied Wik dhejappended Bgwseeh withouthwishing to
H kN r t from
t RS P 87 the INEen e BE B RBLRIC UG  AERET 790
for renoving unwanted inpurities. Thereafter, the

s e do 5 RSt RO ComerP PRy R ey gies derved

Safdm fatty acids or carbohydrates and a hydrogen stream 3 are introduced into a

20 prehydrogenation reactor 20 for the optional prehydrogenation of double bonds.
In the prehydrogenation reactor 20 may optionally added part of the lighter
product fraction (102) to be recirculated, or another hydrocarbon stream 201 to
dilute the feed. The diluent stream 202 comprises the recirculated stream 102, or
hydrocarbon stream 201, or a mixture thereof. From said prehydrogenation reactor

25 20, the saturated aldehyde and/or ketone product is passed as the stream 21 to an
aldol condensation reactor 30. Alternatively, other aldehydes 5 such as aldehydes
produced synthetically may be introduced into the process either alone or in
combination with the above aldehydes. The hydroxy carbonyl compound or
preferably alpha,beta-unsaturated carbonyl compound obtained as the product

30 from the aldol condensation reactor 30 is passed as stream 31, whereas hydrogen

is passed as stream 3 to the HDO reactor 40. Alternatively, the components not



reactor also optionally receiving a diluent 202.
Fol | ow ng hydroi soneri zati on 80, the branched

w@aroahts7as 8 1 may be optionally subjected to PCTFRMGNF0550
90 using a hydrogen stream 3, followed by passing the
product as stream9 1 to a distillation and/or
separation unit 100. In said stillation and/or
separation unit 100, product components boiling at
different tenperature ranges and/or for specia
apgindensedoins theg gerdengagion reastinn, resilll presenti ws etreap® B1, anay be

e o insRrs 387 Raton, L7 SRURRGR oo Tofwea by

br aREbEgticRhY sRdaesl 6Ditg héldRiol tyndeashioni deactar 80.0Dhetoidnsed
by the process according to the invention, conprising
ancempRItents oRfd ePpsead ah streamt 6% o dhe d1aOnhiegetor 4d/Tde branched

5 ‘::g%%ﬁﬁolri]cf&;bﬁg&%&g tﬂeeiﬁf@g{e?q? paded %650 s gﬂiﬂpﬂ{g 70 for

an 1 soneri z on-reacttion.

pr messngoliinwdited imv@uritieonThdrbafted) the lpacaffinie ygadicdBtream 71 and
reacti on of al dehydes and ketones, particularly of )
bi ﬁY%@ge@aﬁm‘am di i, lq%rﬁgiu%g 159 [, BHATOROBISHERIRR: [ogR0R80n said
hy ' ; - i ' r 5 - th

oy G0 PYGRRGIIG ReAtink dIRSATD. FaloRRg ARSI 30
t htheabrandhed qracdfisn i anay baciptiomallyt sybjackes foefigishingf90 heing a

hydr pcar bon chain., of e feedstock js increased to,. ... ..

10 0 YRR B ke BE phS T eghe Brodipas fefm g1 oy distillation
bagddporsdeparation 8ni0f06.N8 saRl @& HlaBion BHEBr Fpdeidd in®r100, product
ket one nolecule is not suitable as such for base oil

anebmpaneatsorhwilinge dxy@’ﬁﬁeptr efemperafure t mangesir budigr  foropecial
ARSI e 0 B R B SRR, S

to the nol ecul ar structure. Moreover, the process
mayoptional |y conprise a prehydrogenation step,
15reéie&elﬁdéiﬁﬂé'tpwffthﬁiwpﬁgnsteps of the product. In

case al dehydes and/or ketones, particularly of

bi ol ogi cal origin are used as the feedstock for

pr hichas noy tees upirisiglyi found thae bemwhed/sdturaied higingunlitydase oils

| engt h of drqcarbon chains thereof to obtain .

mof&c @ge%vi ﬁ?@ BRFSSS OIS 20 Bl HeSAHSN,| FPTPRTsing, &p aldol

st ﬁdiﬂeﬁ%lﬁon ﬁ?foﬂ! 80 alRhj 8 V& kdtOfbs EdHtSining heteroatoms, a

achl eved by all ow ng

20  hydrodeoxygenation reaction, and an isomerization reaction. In the process of the
invention, the aldol condensation reaction of aldehydes and ketones, particularly
of biological origin, may be utilized in combination with hydrodeoxygenation and

the isomerization reactions the production of saturated base oils in a novel way.

25  In the aldol condensation reaction step the length of the hydrocarbon chain of the
feedstock is increased to such that only carbon-carbon bonds are left in the basic
structure of the molecule. Such aldehyde or ketone molecule is not suitable as
such for base oil and therefore the oxygen present in the carbonyl group must be
removed, and the low temperature properties must be improved for instance by

30 making short branches to the molecular structure. Moreover, the process may



al dehydes or ketones react with each other, thus

produci ng car bon-carbon bonds in the nolecule. In the
wa@eeoaosstpe of the products of the invention w PET/FI2006/050550

i ncreased hydrocarbon chain | ength, an al dehyde group

is attached to a -CH - group tﬁ the m ddle of the I|ong

mai n hydrocarbon chain. |If ketones are used as feed in

t he sane condensation reaction, there are four |onger

hydr ocar bon chai ns and a ketone group in on of these

br eptisimely gemptissim prahydisigerasiop sfep, Aodtsulatinn and finéshingofteps of

thg two dgscribed reacti ons are possible. Al dehydes

an eﬁ%?%ﬁ s of the feedstock may al so conprise two or

several functional carbonyl groups, thus obtaining

several branching sites in the structure of the

pr Buease aldehydes angd/jop ketegesy partigularly wd hiqlegical|ogighy eregised as the
s ol RUaRIN%: BicRe SASTE 3y Sibeellirle”itRike Rl Teiahh of

nuhiaitocarborocha@is there€iT®, obddie miodeutiles thaving londyacdtber-Earbon Bonds

the condensation step. By this neans the hydrocarpon )
chil 1e) Rasigr Firusfure. acqoadins e dhe HygntiRn, ithis g ashigvedahy aflpwing
r 208871t BF k&%ﬁ&pﬂ%ﬁ&qﬁiﬁ? Eaclf oth@S R r?/dl@h%oca%&ﬁ@%ﬁ@?bonds

and/ or ketones wth shorter chail ns e used, t
enibthe mgpledde.i Incthe agactafe dflthe podducts| efrthevenvghtiom withhimcreased

duct | b th b ' b
1o P\ Bistpartn gAY enguan Bt s prh g Rietid’s Eli-CBRIE M e
tYRIidd¢ of e loRLAASA Kydndtaftdnf dHAM. G RefoBesAré, usdlia§ feed in the

enabl es the production of |ighter conpounds that base

oi $ameo gpadenspiion| reaetian;, rthergr argafone donger dwdyateboanehians and a

ket gnes with two.or more functjonal. rbon ro T
«bABE b b3 HosTRisiciet "RishRB.ip SHeRB). P HBibinations
Sapfl tid ARbBYEBerivdd eagtionst afth dbsisblandidohydést And IRtdHes of the

nore iunctional groups may be synthetic and/ or derived
15 £ r fosflyieekumay #1eQ SPMAriSe FWO tafeseyprgl dunctigpal; gasbonyl groups, thus
in [ : E LT product of
t ne b e A A o Lol SHTRAER Al blofGed
hydr odeoxygenation step, thus |iberating carbonyl
OXY O ﬂr@ce%? Bf'nch%fin ﬁh'aflde'ﬂyaéédsk/ftﬁ Qgrboﬁ‘%m%ggeﬁom C1 to C40,
oxygen,  nitrogen and sulfur-conmpounds are
si pagfdrable prisdayy saturatedcildeBpdasy addéal Ket@mws néth carbon numbers from

h ocarhons havin
20 y(dlg to ?}78, are reacted v%th each other in the condensation step. By this means the

hydrocarbon chain length of the feedstock may be increased, and it reaches the
carbon number of base oil. Also aldehydes and/or ketones with shorter chains may
be used, thus enabling the increase of the molecular weight of the product by
lower carbon numbers than by typical carbon numbers of fatty aldehydes ranging
25  from C12 to C24 or typical for ketones ranging from C23 to C47, which enables
the production of lighter compounds that base oil compounds. In a similar
manner, aldehydes and/or ketones with two or more functional carbonyl groups
may be used for lengthening the hydrocarbon chain. Said aldehydes with short
chains and/or with two or more functional groups may be synthetic and/or derived

30 from natural materials.



branches in the mddle of the chain are obtained as
the product. The product (mainly paraffins) obtained

WO poovioes7bry dr odeoxygenat i on step is subjected tBCT/FI2006/050550
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hydr oi sonmeri zation. In the hydroi sonerization the
non- br anched hydrocar bon chai of the nolecules are

i sonerized so that they conta sone nore short

branches, in order to inprove |ow tenperature

properties. Follow ng the hydroisonerization step, the
oxIndtheipseress abthk iinyention,theteroatonts ote wagﬂvods fﬂonpﬂn\mdd@y of the

al i ni s tr.e i ti,0
opt B P ausald 1A e ms S AR vach it e 1B gipBHing parbonyl
t hexygeni i hfon®. ofBivatee.NBel apditiah,f & omef h)x?ﬁéﬁ tififroghahits sulfur
of the diesel class are produce roducts in

t heoTpRads are sfrawliipneoisty W\ﬁé&@@r@ besqm Sﬁrbh geasbans having
f?%ﬁ%%g $n e ARl AEH 1{1&? %g{ii "%51 &mf gﬂ}ﬁd %I ect ed

gr oup consi stin es, C3-Cr9
ket ones and C2 40 hydroxy al dehydes, and m xtures
the eof . . Al dehy es an et ones of both synthetic and
i O girediet oﬁnr M PALY 'a@ Edneds 1 é’é"dg’t grqdeoxygepation step is

%}szeycgédj%' isoreriAtiork eltnoPi%S hidtisbhefiAtioRY e Odh- ranched

eferably of biological origin, optionally
subychroctaebbn ohamnﬂeobthenmokcpiﬂs lafa Isamennechsml;t}mt they contain some

o SR BB e beB e B e AR Pt
prﬁféuﬁfdrf)ﬁbﬁﬂrlﬁa@ioﬁs step,’ ﬁ{ésﬁﬁfdﬁﬁdn{ 's‘f«%‘ilit?noi""tﬁé1 pibduct may be

al coho acid, esterification for producing fatty
aclmprav«yby @staptionalr finishing teatofent. dnt agdiioing en wptipagl tdewaxing

- el B SRR R ar o SR ARG e or °°

ket oni sation of fatty aci ds or fatty acid al kyI esters
to_give ketones The al dehydes and ket ones nmay be
pr Bianeked papf{ms amigh igherfer ¢hainsoref the digsel glags atg) predyeedsas by-
an eferably produced fromstarting

é)?ﬁ{atg F%EI ol ogical origin, derived from plants,
anl mal s and fishes, and selected fromthe group
conS|st|ng of plant oils, plant waxes, plant fats,

steski' s, animal fats,

The feedstock of the process comprises at least one aldehyde or ketone selected
from the group consisting of C1-C40 aldehydes, C3-C79 ketones and C2-C40
hydroxy aldehydes, and mixtures thereof. Aldehydes and ketones of both
synthetic and biological origin may be used as feedstock. C4-C24 fatty aldehydes,
C3-C47 ketones and C4-C24 hydroxy aldehydes, preferably of biological origin,
optionally subjected to one or more purification and/or conditioning step(s) of the
prior art are preferably used. Conditioning steps include e.g. hydrolysis to produce
fatty acids, transesterification with an alcohol or acid, esterification for producing
fatty acid alkyl esters, reduction of fatty acids or fatty acid alkyl esters to give
alcohols, as well as reduction of alcohols to give aldehydes, or ketonisation of

fatty acids or fatty acid alkyl esters to give ketones.



ani mal waxes, fish oils, fish fats and fish waxes.
Corresponding starting materials derived from al gae
w@pah7iosssert s are al so contenpl ated as wel |l as BCBFR00GYS0550
materials derived from al dehydes and ketones prepared
from carbohydrates. The starttﬁg mat eri al of
bi ol ogical origin is suitablyselected fromthe group
consisting of: a) plant fats, plant oils, plant waxes,
animal fats, animal oils, ani mal waxes, fish fats,

f i $he alidpkydes and kotaressman hel ptgduwcbesin&amylomnd method in the art.
d db h | i.d . )
t Phiden@Fds: e diefings P mstSi) Sofucel S, staring gatpsals of

f abﬁlogjwaaah @, Qérivadl Réva piants Sanirbdils ABY ffsBéss and@RéIB&Ld from the
oils, animal waxes, fish fats, fish oils, fish waxes,

anarow cenvigting obplanhals, mant earessplant fafse aningd qilsopnimal fats,
5 Pl 91{1&1 %?es ﬁLr?Bﬁs ‘Hsh%ats Qhé‘p é’s%oﬂ?éﬂl&ﬁhm%as‘m?g materials

waxes ats

\Nadﬁsved&’fdin dI)gaé ahd ms&t‘ts dreadléwéommﬁmd abtailng d;tabung materials
esterlflcatlon of alcohols with fatty pl ant,
anfigitied diodn pidelydss rngdc ketongs dpreppresd ’%@H&Pgbog)‘%afaﬁ dehydes
obt ai ned as reduction or hydrogenol ysis products of
free fatty acids, or fatty acids fromplant fats,
pl e strting npitexiad oficbielsgicahongin fsagwstabbnseledtedbifiom the group
ani mal waxgs, fish fats, fish oils, fish waxes, and f

10 " gonsisting o gbt ai ned by ketonisation reaction of the
free fatty acids, esters, alcohols or al dehydes

obtai ned fromplant fats, plant oils, plant waxes,
ana)mllam éats, plariontal plant waxegrAnmpl fatsx anima pil#: ahimal waxes, fish

fish SR axe nd g) fatty al cohol s obtained
by hyfg s);lsoll H% ‘g?féé’s%ngrlfi cation and pyrolysis from

Wak e Sreeffathy @dlmrciaﬁy a¢ilgbbtaindd By My diodaiss acif rah&siegifiestion or
food grade fats and oils, and fats, oils and waxes

15 obt aiPyedlys§ regetirnsifeora plank s, gt ol Plant wexgs, gnigal dats, animal
S0 O AU RAC SR S, IARLRChaPRsa, af vot ural uni

of plant an
t r c)gleyeey olstgined 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
20 plant, animal and fish origin, and
e) 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
f) ketones obtained by ketonisation reaction of the free fatty acids, esters,
25 alcohols or aldehydes obtained from plant fats, plant oils, plant waxes, animal
fats, animal oils, animal waxes, fish fats, fish oils, fish waxes, and
g) fatty alcohols obtained by hydrolysis, transesterification and pyrolysis from
waxes of biological origin, and
h) waste and recycled food grade fats and oils, and fats, oils and waxes obtained
30 by genetic engineering, and

1) mixtures of said starting materials.



Triglyceride is an ester of glycerol with three fatty
acid nol ecul es having the structure bel ow. wherein R1,

whR@nded?87 r epr esent C4- C30 hydrocar bon chai ns. PéN/FI2006/050550

10

15

20

25

respect to the hydrocarbon chain, said fatty acids are
unbranched carboxylic acids vq%fllong chains. Min
hydrocarbon chain lengths are 18 carbons (O 8). O 8
fatty acids are typically bonded to the mddle
hydroxyl group of glycerol. Fatty acids |inked to the

t whypic#ldasin ptnesuspl ugut oﬂplgnt zylpﬁ ﬁﬁém ailg amd\aemeal éats dha mgiycende
| ] nb
o heb Seridt o0 st POV At o T el

bi sthe@ire BElo@: i gi n nay consi der abl y vary anong
feedstocks fromdifferent sources. Wiile severa

doubl e bonds nay be present in fatty acids, they are
non- conjugated but at | east one internediate -CH -
unit is betmee tthem Wth respect to configuration,

t he d uble bbhds of natural fatty acids are of cis
form h%dnogen akons being thus |ocated on the sane
side of the rafher ri gid double bond. As the nunber of
t he doubl e bongs i ncrease, they are generally |ocated
at the free end of the chain. Lengths of hydrocarbon
chai ns and nunbers of doubl e bonds depend on the

| fat
! P B Mrentle bt €2 G20 RiResfoohetugy ek egectfo the
C ORY barboH Sha%ﬁ‘t éh'i@tf@c%r EéiHJ Xr@ﬁﬁ&&n&@&%a%%?ﬁ& %&H& Qvith long
fatty acids. Fatty acid contain

i gh
anchamss Mﬂin Hydro¢as @mdmn leag‘dlls tal'ﬁel &v@b@@dﬂléh gﬁlrf& feﬁy agids are

y{j ; OC 8nﬁ1e§{' f§ he 2 gHﬁ I%P;S&xg ,ﬂ:] élpf gdgl%c%gil f&‘ t¥y 8864$ ﬁnked to

COﬂi@omot bher BfdioR§l gloapd ityiicallgt Rive advedfcakionl AGhbes, generally
origin pl a%/s an inmportant role in estimating oxi dat T on

r eBetyeeth m%ﬁéﬁhﬁ$céfaﬁﬁﬁﬁgy, and | ow tenperature
properties of the feedstock, and also in the

determ nation of the types of products obtained by the

al Hatty caeittl @ospbsition r eficthée ostartiblp saiaterial exf bivdgicedndsgin may

t t he feedstock di | d
o{g%gﬂi@ﬁ gya qrgﬁm%ggéeegi%g)sque g' I (ﬁf gr%nte srou(l?ces While several double

bonds may be present in fatty acids, they are non-conjugated, but at least one

%ﬁuﬁ]egf havmg the

intermediate -CH,- unit is between them. With respect to configuration, the
double bonds of natural fatty acids are of cis form, hydrogen atoms being thus
located on the same side of the rather rigid double bond. As the number of the
double bonds increase, they are generally located at the free end of the chain.
Lengths of hydrocarbon chains and numbers of double bonds depend on the
various plant or animal fats, oils or waxes serving as the source of the fatty acid.
Animal fats typically contain more saturated fatty acids than unsaturated fatty
acids. Fatty acids of fish oil contain high amounts of double bonds, and the
average length of the hydrocarbon chains is higher compared to fatty acids of

plant oils and animal fats.



conmpounds with ring structures, and foll ow ng

hydr ogenation, result in nore oligoneric hydrocarbons
wa@pah7logsdpocar bons with ring structures in the PCTEI2006/050550

product. Waxes are mainly fatty acids esterified with
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di ketones, primary and secondary al cohols, al dehydes,
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oil, and, c nut 0|I over, swtabl e are al
anphigamaric; BYdiogHboRs P gﬂyd{%?ﬂ “ithi T SUVgIaIEE finfhe final
re al,gd food grade fats and oils, as well as fats,
es and oils produced by genetic engineering. In
addltl on to iats and oils, swtabl e starting materials
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car nauba paI m wax, ouricouri pal mwax, |ojoba seed

oi fiketonesd @rimary ang secoadpraralevhatsx aldehysies, slkanesanids (fetty acids)
br I OCess S .88

m 80 Plrtengy RORERRl L e gl S 3R e LR Wicany
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15 f eedst ocks suitable for the process step inquestion

ma [ 106, u
Syﬁ)tcca'fe??lgsc‘ 5f's ﬁ%b%ﬂkfg g:rgggtg% ngqﬁ S i Juﬁgﬁoﬁsﬁﬁ i such as baltic
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resources
oil; plant 01ls 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,
20 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
recycled food grade fats and oils, as well as fats, waxes and oils produced by
genetic engineering. In addition to fats and oils, suitable starting materials of
biological origin include animal waxes such as bee wax, Chinese wax (insect
25  wax), shellac wax, and lanoline (wool wax), as well as plant waxes such as
carnauba palm wax, ouricouri palm wax, jojoba seed oil, candelilla wax, esparto

wax, Japan wax and rice bran oil.

The process may also be used for processing mixtures of feeds originating from
30 Dbiological and synthetic materials, and if necessary, feedstocks produced by other

processes, or synthetically produced feedstocks suitable for the process step in
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feedstocks in the process of the invention. For the
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Process
Condensation step
20  Feedstock comprising at least one component selected from the group consisting
of C1-C40 aldehydes, C3-C79 ketones, C2-C40 hydroxy aldehydes and mixtures
hereof are subjected to condensation reaction. The aldehydes and/or ketones are
condensed to substantially increase the carbon number of the hydrocarbon stream.
Saturated aldehydes and ketones are preferably used as the feedstock. In the
25 process, the aldol condensation reaction is preferably used, thus obtaining
branched unsaturated aldehydes or ketones. In the condensation homogeneous or
heterogeneous aldol condensation catalysts may be used. Supported alkali metal
catalysts like Na/SiO, may be mentioned as heterogeneous catalysts. The
homogeneous catalyst is preferably an alkali or an alkaline earth metal hydroxide,

30 for instance NaOH, KOH or Ca(OH),. The reaction temperature is from 80 to 400

°C, preferably lower temperature is used with lower molecular weight feeds and



as al cohols may be used. The anount of the honbgeneous

catalyst to be used in the reaction varies from1 to
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Hydr ol sonerizati on step After the HDO and the opti onal
15 puln theddPPostestsppeial ¢afalysss sonteiningas inmatali of the Giiowpl VUl and/or

b ' h he hyd d ]
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CoMo catalyst, support being activated carbon, alumina and/or silica.

20 In a preferable embodiment, the reaction product obtained after the HDO step is
purified for instance by stripping with steam, or with a suitable gas such as a light
hydrocarbons, nitrogen or hydrogen. It is preferable for the process to remove
impurities and water as efficiently as possible prior to the hydro isomerization
step and/or finishing step.

25
Hydroisomerization step
After the HDO and the optional purification steps, hydroisomerization is carried
out by reacting hydrogen gas, the hydrogenated components, and optional
paraffinic additional feed, in the presence of an isomerization catalyst. In the

30  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, preferably
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being either activated carbon, alumina and/or silica.

20  Dewaxing step
Following the hydroisomerization step, optional dewaxing step may be performed
either catalytically or as solvent-based dewaxing. In the catalytic dewaxing,
hydrogen gas and the component to be isomerized, as well as optional paraffinic
additional feed react in the presence of a dewaxing catalyst. Zeolite catalysts
25  comprising metals of the Group VIII of the periodic system of the elements such
as Ni, Pt or Pd are used. In the dewaxing step, the pressure varies from 0.1 to 20

MPa, the temperature being between 100 and 500 °C.

In the solvent-based dewaxing, paraffinic waxes are separated by dissolving the
30 oil in a mixture of solvents, for instance methylethyl ketone and toluene. In the

process, the solvent and the feed are passed counter current and thus mixed. The
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t he sol vent - based dewaxi ng, paraffinic waxes are
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solvents, for instance nethyl ethyl ketone and tol uene.
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Following the optional finishing, the product is passed to a distillation and/or

20 separation unit for separating product components boiling over different

temperature ranges and/or intended for different applications.

If desired, the hydrocarbon component obtained as the product, or another suitable
hydrocarbon may be used as diluent in various stages of the process of the
25  invention, such as in the aldol condensation, HDO and/or isomerization steps for
increasing the conversion and/or selectivity and/or for controlling the exothermal

nature of the reactions.

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



i ncreasing the conversion and/or selectivity and/or
for controlling the exothermal nature of the

wo eachsstas. A fixed catal yst bed reactor, for POEFRINBAS0550
the trickle-bed reactor of the prior art is preferably
used in prehydrogenation, H hydr oi soneri zati on, and
hydr of i ni shi ng steps. Product e process according to
the invention yields a high quality branched and
saturated hydrocarbon conponent suitable as base oil
The base oil product has excellent viscosity and | ow
teggﬁ{%%ure properties. The process according to the
in U%n al so yi el ds as by-product paraffinic
hyTh® GRédesd aBEctding! toS thel aefitib®lyiclde aehighUghalidp BranchBe and
di esel conponent contains typically sonme short
c asabyated rydrpcarben qommeapissurtalale @5 thapgy oilnThg base oil product has

. Ly . . : :
> ExPRRIRRTALDY) B8 OUhRPLR ARt Rl ik dts RARANP® e
hythvestionbaiso Giwlioaeby-pseducaphraffatic ydokudoh prod@roksuitble for
T QU R N R p—

bi ol:081 §at b bl?éspla;s@rﬁg%% %5}?&})%11?1@&/%!1&@ point and clold filter

f eedst ocks derive bi ol ogical Starting materials
haplegging upsintabtif atilled fgpot catarteheumberpdsi dddtiorgnal hydrocarbon

0L SR B ES Pk BSTHE o SR RBEBSRaPLr st
f r gsthinedad BylpRMuet AlllthésRipr@ihcistrdpreferhtlF 6F bidMsLidiA ¥HipR.

narrow carbon nunber ranges to be tailored according
to requirenents of various applications. For
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products are respectively C32, C36, C40, and C44. Product fractions having

20 narrow carbon number ranges and distillation ranges are obtained since the

distillation range of the product mainly depends on the length of the hydrocarbon
chain of the feedstock. Base oils with narrow distillation ranges obtained
according to the invention have extremely low volatilities when compared to
corresponding products of the prior art.

25

Carbon number ranges of the base oils of the invention are extremely narrow,
typically no more than 5 carbons wide for C12/C14, C14/C16 and C16/C18
feedstocks. Most typical structures and carbon number ranges of the base oils
produced by the process of the invention (with kinematic viscosity of 4-6 cSt/100

30 °C) are presented in Table 2. The carbon number is governed by the carbon

number of the feedstock. Most typical carbon numbers are shown bold-faced.
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espect to

—

process

0T ocess of

tr

feed conpounds,

1€ T nvention has remar kably I onger side chains
conpared to products of the prior art (structures 4
anBas adils siawh én Pjble Arack priodudeld\as folfovkset ones are used as

the product obtained with the process

of the invention has even |onger side chains conpared
t 01 PBRPWEL &F thE idvRRticH {sUbthdd K}Sﬁlﬂﬁpédﬁﬁ%aﬁo@ Ny dRogeflation and

Table 2).

Branches | ocated in the m ddl e of

t he

5 hybydseisemenizationiof faedwemprisiag §J8raldsbyde.
2. Base oil of the invention is obtained by aldol condensation, hydrogenation and
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20

hydroisomerization of feed comprising C23 ketone and C5 aldehydes.

3. Base oil of the invention is obtained by aldol condensation, hydrogenation and

hydroisomerization of feed comprising C23 ketone.

4. GTL is an isomerization product of the Fischer-Tropsch waxy fraction.

5. SW is an isomerization product of the Slack Wax waxy fraction, derived from

mineral oil.

6. VHVI is a hydrocracked and isomerized base oil derived from mineral oil.

Saturated hydrocarbons are classified according to the carbon and hydrogen atoms

by field ionization mass spectrometry (FIMS) method as follows:

1 C(n).H(2n+2) paraffins
2 C(n).H(2n) mononaphthenes
3 C(n).H(2n-2) dinaphthenes




consi derably nore than those at the ends of the chain.
In addition to the | ocation of the branches, the
wooonoessher eof affects the pour point, it bei PQI/FI2006/050550
| ower ed byi ncreasi ng branching, but at the sanme tine
al so the viscosity index is rgduced. Accordingly,
bei ng favourable for both the~pour point and the
vi scosity index, the nunber of the branches shoul d be
limted. The product obtained by isonerization of the
pataf fi ni c W-HRor)t he al dol trinaphtersest i on reaction
(structures1-3,4,n Jable 2) h net.hyl branches at the
en%ls of thecﬁli)g?@g%?}bon corrpoﬁ%r?n?phé W% o0 a | esser
expent et hylL@bmamnalsss within phag dmes&r bon chai n,
and in additi(ﬂg?(g fbg?anch or b?angﬁlfkeﬁs in the mddle of
the mai n hydrocarbon chain. There exists an optinum
co [ Vii SC n
5 i ThTeRE' SR el Rk B o3 MY st e+ B bt BRiBbunds
br dsteneified fcontinh toghid méthod.npr ove t he pour point, the
paraffin with sone branches requires | ess
i sonerization in the process of the invention after
t herd N SN f ipa
consBr ey ekse WiTRARISRA D BpRHRE! (HAls WAKAS and the aldol
Tyeongahdayion reagiiood ioiecubsf rhésses nff ¢t poductspay de increased to

rel atjvely .high proportions of. i soner.i zed | ecul es .

10 orRgh s T PP, S T oBeraR AP Caiins. D S raensation
h! &lact'iE_QJ ﬁl‘é%@h }Qﬁitﬂahhy&r@@&}%iﬂ dBaih OFIER s tBEIS & _ﬁﬁéfbjasédt. It is
hi gh viscosity indices (Vlir even though pour point is

bethygypossitde & pmiduce lgltehydreeatomipneduats sudheasi selrentsi gasoline,

COIRL8 A0HH, RAIRER SO0 N7 9581 50 WAShs o

pr Rkedtadks Wit lohgashaid® % and particularly preferably
at | east 97 % by wei ght of saturated hydrocarbons

I5(GC). Preferably the base is of biological origin and
or ¢ . L alis ofe bi . i
' VRSt @Al SR, Shatyf b i e foducts
nodf the peiot ardas Ay BelsyeniromhiTabden?l Tiergrodudt ablajned by the process

preferably not nore than 5 % by.wei ght of )
rm?ﬁﬁ’ﬁ_%fjg?& fleribe iTpmien, usne ablehydesces desd RYFROUNME rFOmmgses
bym\éﬁxggﬁfanclﬁ) Eﬂafh%rrﬁﬂhlé mhf R4 h B8BarBor 4R Yst B @' in Table
and p y f bly

rticul ar prefera
20  2). The product differs from the GTL and SW isomerization products of the prior

art (structures 4 and 5 in Table 2) typically having branches only at the ends of the
chains. If aldehydes and ketones are used as feed compounds, the product
obtained with the process of the invention has remarkably longer side chains
compared to products of the prior art (structures 4 and 5 in Table 2). And finally,
25 if ketones are used as feed compounds, the product obtained with the process of
the invention has even longer side chains compared to products of the prior art

(structures 4 and 5 in Table 2).

Branches located in the middle of the hydrocarbon chain lower the pour point
30 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, it being lowered by



0.1 % by weight of fused di napht henes and
pol ynapht henes (FIMS). For base oils according to

WO pooenss7on t he viscosity index i s nore than 128CT/FI2006/050550
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preferably at |east 130 and particularly preferably at

| east 140 (ASTM D 2270) and po%r point is |ower than -9

C, preferably lower than -12 and particularly
preferably | ower than -15 C (ASTM D 5950). Wdth of

the carbon nunber range of base oils of the invention

i singteasing éranchings butaththessamgr téhe raddol the ndsoasitye indenis 3educed.

caraa gy RE Rt of sBhE bR HR P OBy dndes, the

S ahwhiBdrast they Biafétes RReEd & ¢invitedNThe pRovdustsbEdihddesl Rafmefation
nunber range (of no nore than 5, etc.) preferably at

| eathe parafnig wagifigrm therddq) sprdensation rpaqsioa (erughirgs b in Table

| . o . .
of 2 fas e rldHeO 8 he Bhad 87 bl e f B EoiporiAE Bl 1. tosser
nmoéxenthalny] Hodhches wathin thellgidrocatboafobaimbhiyd fro additien tlbainch or

70 C (determ ned by the nethod of ASTM D 2887,
dié@?heaw%%&?t@ﬂm@a@ﬁa ponghifur cont ent of

base oils of the invention is |ess than 300 ppm
preferably | ess than 50 ppm and particularly

pr €heae &Blsts dregptimimarcotrelapion (baGideh BhS ¥1309sityNindexogrehpour point

content of. hase oi.ls of. the invention.is |less than 10
oot e eindRipeRtied cBra T oMaSLP PO o papramely. to
Pr ehstodd ! the| pesr tpodtt, khOPparhAT Mikh 4Q4) - brithes NRGBRSE less
oil "'or base oil conponent, the volatility of product,
haigprgrizagioadn theoprogess 8f thegnegentign afiexthg rséept ihemparison to

oot s oBymifety e o Brlithed b N BlSiff opiday e
bagdue® AIhY ibvefida aﬁqg:'ﬁsat telldttlyORjgh B@pértiont ofOkomerized
the invention, based on biological starting materials,

c oplachles sppaimingmorestan @ cathen @tpmm puplk brasshediigh anglecular

o] SRRy 06, Sl UL ML LS v
c apiempoim ik msidw - 20t°Ge product, which is conpletely of

bi ol ogical origin, is at |east 100 % Carbon 14C
i sotope content is determ ned on the basis of

I agh OB o BaceBf i to(theiRRAtid Eomprises branched hydrocarbons having
carbon number at least C18, and it comprises at least 90 %, preferably at least 95
%, and particularly preferably at least 97 % by weight of saturated hydrocarbons
(GC). Preferably the base is of biological origin and produced from starting
materials of biological origin. It comprises not more than 15 % by weight,
preferably not more than 10 % by weight and particularly preferably not more
than 5 % by weight of mononaphthenes (FIMS). It comprises not more than 1 %
by weight, preferably not more than 0.5 % by weight and particularly preferably
0.1 % by weight of fused dinaphthenes and polynaphthenes (FIMS).

For base oils according to invention the viscosity index is more than 120,

preferably at least 130 and particularly preferably at least 140 (ASTM D 2270)



I sotope) content in the atnosphere in 1950 (ASTM D
6866). 14C i sotope content of the base oil according

W0 o00loes7pnvention is | ower in cases where PCT/F12006/050550
ot her conponent s besi des bi ol ogi cal conponents are used
in the processing of the pro t, said content being,
however, nore than 50 % pref€rably nore than 90 %
particularly preferably nore than 99 % In this way,
even | ow anmounts of base oil of biological origin my
b eanikepar tpeiht inlowteh thant-§ §€5 prefferalylyi dowern tham -bASE and Ipsrticularly

Advant ages of the inyent] The process of the

i n%-gﬁ‘ag}ﬁ et than nlar &J&éﬂ\%&}%ﬁ the use of renewabl e
starting materials of biological origin, containing
het er oat ons, for producing base oils derived from
r eMadthbdfaheredrbormhumbesrcangeest, babel bilab Sthe dnenéibn é&mb more than 5
gaso]ine c nents as_by-prqducts.. In.addition t

5§ GEPRTORERICTARNAR BPIC, (R A Aot oAl RASUFHAY AERtcasiy no more
SOWaE Y daBonFANSHURY lehst 6073 BGRAGIRAYTAAS sdhinrateB 3 Broehibons are
is provided according to the’invention. A so carbon
di withidethe spenifieshearbernnubert iange (cd notmworgrthamAoets g preferably at

Solehids Py TR R e R BEDRLEA R B e,

the invention, a base oil only containing carbon and
hydrogen is obtained, the stability of said base oi
10 § PDfrGR tdorctangé of bass dile off gheningengiontih an marethanf159a€%s preferably

i ] i ni t t het .
pap& o e 9HGe ZrBishIaEs ARt RERtY T otk BB botsrmined by
eagiel¥etRsd SSASTHI 1D DBE7, (il GON pORIsS1 (P&IddS90)A honpol ar

and iully saturated branched hydrocarbon corponent,
free of sulfur is obtained using the process of the

t nSSRieaR B 8B T AEHLR s BRL 00 PR pisTerably tes
15 | SR K0 i, ARd frBbularly Pre@iblo ess AN prin PASTNNBA120)1US

i nproving [ow tenperature properties, that is, the

pour point is lowered and filterability at low

L RETEb B PSR B AR B0 by s

é vilagae :pbm, wedpatiailu e peaatlg ¢sse ehanviespm SASTRID &629).
ase ol

20  For the base oil or base oil component, the volatility of product, having KV100
from 3 cSt to 8 cSt, is no more than 2271.2*(KV100)>**" 9% by weight as
determined by the method of DIN 51581-2 (Mathematical Noack method based
on ASTM D 2887 GC distillation).

25  Base oils of the invention, based on biological starting materials, contain carbon
14C 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
1C isotope content is determined on the basis of radioactive carbon (carbon *C

30 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



wi thout any blending Iimtations, and further it is

fully conpatible with |ubricant additives. H gh
whyaroganr partial pressure and | ow | evel s of | PQIFI20068050550

may be mai ntai ned t hroughout the whol e process. Carbon

nonoxi de, carbon di oxi de and ter contents may thus

be owered to the extent that™1ight stripping in the

HDO stage or in a separate gas/liquid separation

vessel is sufficient to renove residual inpurities

pr ¢@npangnisshasisics Avelogical pympenents @ﬁe vsed ioptheopraressing of the

P R SOREAHEF PO IO B 1 Phr SONamare fhan 90
ar %T@hﬂtﬁalaﬂ? @r&érabb&n&@ UhAreoP U G tHd whay,ves v Qﬁhounts of base

chains resulting in coke formation on the cataly
supif gEliologirgl priginaraydie dstectadin opher Hnes At hydafecamn lz?ée oils.

reduced. Also the viscosity properties of the base
oils are changed by ring formati on and pol ynerizati on.

W Aldvaitagey sfahe snventibhe i nvention, high-quality
saturated base oils having | ow pour points nmay be
produced, said base oil being thus very useful at |ow

t e*i?‘i?@PﬁkHsrs%fQHé‘ tHvehiSes arﬁ&ﬁar@;‘ QH%% fdr%h%ﬁ%%'ﬁ%ﬁ'ehé’wéﬂl@ Starting

fur, the VISCOSI y 1 ndex r eof
prwherials of bivldgias torigh() , coanathing bsteraatomy fat spoodwing base oils

sui.t abl.y .used in lications of & ||
10 Paptedy Hon qentudtll | B SR oottt it AT iy gasoline
b&ﬁpcﬁfeﬁts G %&Lﬂrb&féti On hadEbh RNEaBESR SHidg otiloa% Ié?ely new
nunbers may bé used as feedstocks. According to t

i niash mageriabsawich dar higheduality bra@als@i pamﬂim\lvasegomrlﬂ pwwded
boi | i n var A hysi
or %ccg ?? ?1? n{vlggtlon 1§§ tcaPo di | K 5‘? Q nntlﬁﬁl}/t ngr to the

ese fr i ons.

r a@&@ﬂnﬁﬁe teffectPHrRFUBE réduzpd l’lf;fnhﬁngif@n@ﬁabfl@ Irmvmateﬁals sources
Ci1- gasol ine C5- A O diesel Cl1-C26, base oil at

15 | e’é‘§‘{ea@ BON-NeWable g¢son range of base oils produced
froma feedstock having a single carbon nunber is
narrow. Narrow distillation range indicates that the
pr Adcmﬂmgaesthm oﬁvenﬁm aa basenyil ionlyt cataihinghdarbanaatd bydrogen is
meanj n | es_cqnsiderably 1j.ght th th
gvgl?tg]&@ t gé‘@ ilify of sa?d %ase oﬂab %11 Jdgcon 1rt10ns %emg h?gher than that
of base oils containing esters or other heteroatoms. A paraffinic hydrocarbon
20  component is not decomposed as easily as esters that form corrosive acids. A non-
polar and fully saturated branched hydrocarbon component, free of sulfur is
obtained using the process of the invention. Oxygen and heteroatoms of any

impurities of the feedstock are removed in the HDO step.

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

30  additives.



decreased volatility of the product and resulting in
reduced em ssi ons and reduced use of lubricants in

w@eachsszatl applications. Neither any "tail" coP@QDERMI0S0550
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t he heavi er conmponents (neani ng nol ecul es consi derably
heavi er than the average), ar ontained in the
product, resulting in excellemft |ow tenperature
properties of the product. For the base oil of the

i nvention, the carbon nunber and distillation range

ar Higholyedrogen ma]tialrmessg@d@tdobw leyels o imiporitiesmay Hgsmaintained

oi J,s of th art, S ot i stil Ioat on hange. 1S .4 water
ad| T to QP PI9g§ % PHINUNGE SBIR R

f I citérIimag vmia Beliberde 83 the@xtehtaBlight sitippf@sin tthe HDO $t§ge or

preferable for the |ubricants to have base oils wth

naity @wswraé@ neas(limid separgiéan aigepel Hessuwibeipfyto remove residual

di

paoPiloRs b 6RRRGaOBEES) Bkl drfc GAIRRSIAEhARGeRayion sep.

of yﬁldmhﬁbe anmesedmimdlmaumna €. polyaterinatyon, A€ formation, and

di fferent conltlo ase . oil or to the

i n%r@mar%a{mag rﬁpovwcggffdg of ha@secarﬁml &%améa%ulfleg gn coke

S' inhtiGRidh! the & ? y%?%ﬁﬂ‘ad%eﬁgd (i’édlﬁh&b off rﬂ\l;: %géﬂaﬁ&?%&ﬂey may be
ex | nprover (VI In other terns osi t

l\/bthdﬁce!dr AldAthe IMiscosity pnopertios & dwn basehatls tane ch!angedsby ring

0 ang add .tive ich causes hi ghest anount of deposits

0 n‘\?’é’ﬁl%‘”f%n YIHEQZ“PH addi tion, reduction of the

amounts of VII results in S|gn|f|cant savings in
costs. Al so, because the base oil is non-toxic,

coMith the precess|of the haﬁmti@gehig&qualﬁtarmtur@te@chaﬁmgﬂsjélaving low

tylcaII p ntign eral_oil

B HuCE Y b0 BB SHRL BB et at o
apRinipefitire r¢5nayﬁeﬁse ThB @r(ﬁimdt Wapsicdly Redesattut, Qh@vllsccssity index
oi | spray. Moreover, response of the base_ oi

acﬁ’@?e@f rbgmgoprﬁf?éahlwte Hepo h2Q, sandythpe iemgy mlsghbef sitably used in
%ﬁéﬂ XhSlARts ?(}‘}ﬁgp Fpg?{ Q)rﬁ nt depressants, and thus the
r

tinme o |ca ing oils are Ionger and t hey
can be used in the col der environnent than Iubricants

based o h conv i on se Oi The basge, oi
¢ hEsiph gty g?t%escﬁ@me afrpp R RE ) H’éﬁ disited 10
Pr 884ns a@&ﬁ*&iﬂg to carbon numbers may be used as feedstocks. According to

the invention branched paraffinic base oils having narrow boiling ranges and

various 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 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 initial
light fraction (meaning molecules considerably lighter than the average), seen as
decreased volatility of the product and resulting in reduced emissions and reduced
use of lubricants in practical applications. Neither any “tail” composed of the

heavier components (meaning molecules considerably heavier than the average),



on nore reactive esters, and the oxidation resistance
thereof is better than that of base oils based on

wo adovpesaei ds or fatty al cohol dinmers, or base BPCT/812006/050550
based on esters, produced fromunsaturated fatty acids
of bi ol ogi cal origin. Conpare o0 esters, the base oi
of the invention is nore con‘g3a i ble with conventi onal
base oils derived fromcrude oil, base oils obtained
from Fi scher- Tropsch process, and wi th hydrocar bon
ba@re confaineddn theeptodugts testiltiveiin sreellettiion tegweratise pwaperties of

i S C(qu;gatl ble with el astoners, and thus it can be
us g P dern vehicl e engi nes wi t hout nodi ficati ons.
An additional advantage of the base oil according to
this invention is that it fulfils the APl group 111
baE@r el basp ol of taripemsion;THher cartnenymber ndpdis njTAnge are
ibf n u

5 cloinl by | B HeBud? Sob i, Wir PARURIS oF HENHIA' o he
pedlﬁﬁnandna\an@lgl adﬁlsteﬂSb)Bdlsﬁhﬁaghhs pronllubt of oitdid a fraction having
i nyenti.on |s pref erabl y based_ on r evvab e natur.al

r e slesizrd kingmatiq Yf@cqfﬁsy -a Fsd?f§fefﬂb1€t lybaeantsfo hayg base oils
' n%ﬁﬁ%’aﬁ‘ﬂw@fa@ooﬁ%&mﬁl ad én(Pﬂ'lE§ n&rﬁﬁw \ﬂﬁ’hhgmoﬂéﬂges Therefore,
noreover, the util |zat| e process I's not
| i thet @ninpwnnong oif fbiasea ntls |an¢qrd1ag torthe Stvembivps contago nodexsies of
f or. iﬁst .ance. ta the GIL, technol og%cf The rgducts of

10 ¢+ hmilgy s Rrbaype ca Smilar wa pRae feenthonAkions-al wi th
respect to the use and disposal thereof, that is, they
will not increase the carbon di oxide | oad of the

at b paseroal aonording todbe inventigrobisdtigh wiseositydndexo mhichslsads to a

n as t_one.,.net a i S .
7 oflRt PR ASae nedt of RER R VAL p 80l (D or i
t hethby (S afi§0EitE MaRRGVNY. qd iscaﬁmaynlsrh@lomom&sml is an
the invention. Such Cl1-C26 hydrocarbons with at | east

15 onaddititen yyhiey canses laghqsmnatﬂré@é depasiis én velrielg gegines. i addition,
@feﬁﬁéﬁne&*%ﬁ({ a{ﬁﬁ}tss Wﬁerééiﬁ’t@ fih ﬁé&lﬁ%ﬁttsm&r ﬁtﬁ%ﬁ.

properties, are even~at 1 ow
tenperatures, the cloud point being low. In contrast,

for  heavi er 6- C40_hydr ocar.bon conponents and for
baééfoogﬁcaaﬁfpﬁiz 467 Bi1aS THBTRXIE SO S Tigen or aromatic

NecHRsRds tRtAlyPHRAHES the o eRRERH HefeRoR Basby products, it

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

spray.

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
25  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
30 base oils based on fatty acids or fatty alcohol dimers, or base oils based on esters,

produced from unsaturated fatty acids of biological origin.



hydr oi sonmeri zati on. The properties of the hydrocarbon
conponents produced with the process according to the

WO nooenss7on are excel l ent. The products are wel PCEHERV@GDS0550
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as base oils without blending Iimtations, and

further, the products are alséal conpatible with

| ubricant additives. Exanples The invention is now
illustrated in nore detail with the foll ow ng

exanples. It is however clear that the invention is
noCompatiedeld edersrithedbassnod efe ther inyeutiom ig meore xeomppagible with

oi Cony el Bhoe Rl Bt i e el fpftegRR Fischer.

Pr Bipsét probesefand Wiyl hpdrasd?beh b481Ra8e3twdll @ith @ibreant additives.
al dehyde I n_al dol condensation reaction 200 g of O 6

f aMoyeoyet dhjsdeorapatible withy Jasteraerss and thypdt ¢apbe) usgd omegdern
Nafhi. d] o put in a Parr reactor.

M XI ﬁ%bag@%sagﬁ%{hég%ttdgﬁcfﬁgﬁsﬁpm tenperature to 250 C

and pressure to 0.5 MPa. Slight nitrogen purge was

nmai n{aai hed to sweep out_ wat e{ l'iberated in reacti

n..
ReAB@fgitonaladvantageef the bass accoriingiedhisinyantieon ﬁd@ﬁ%éﬂﬁls
al geh t1all |, Y beS; tar . .
7 e M 5i0R3 TR YL olISpEci ALt SPRYRIit o KRk engine ol
acfodmuistioheikerothbr gratie 111 dbast oils adondirtgthe adroe interchanging rules
chl opilge. %&/t h&énext HDO st %g t he condensed al dehyde

ob V4IRS FeEH BRFTIRER WY SYEHE™d in a high pressure

Parr reactor using a dried and activated N MbZAl O3

catalyst, to give a nethyl branched paraffin. The
al mém aibef thy devegtioniscprefaratdy basgd amwgaewable natwral resources.

of MPa, mi.xi ng .at Q.r until. no_ald e peak was
aed Bty 39 ndess OF M PVeriion Bu B RT BF R e
obiri fieedvet, ke ubilizdtiohast 68 Drersaisl Aot WBNed\B$ sfifhificant initial
C. Exanpl e 2 Preparation of a hydrocarbon conponent

f r BYYPPGNIR dY eQTHraghigr igtance tor the GTL technology.

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

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

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
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.



In the al dol condensation step 14.6 g |aurone (C23
ket one derived from pal mkernel oil), 150 m

wo saprnegganol and 15 m of 10 % NaCH i n wat er WeST/Ri2H@50550

and refluxed 20 min in a round bottomflask at 80 C
15 g of furfural (aldehyde dgﬁ%ved from al dohexose
sugar) was added and heati ng der reflux was
continued for 5 hours. After cooling, alcohol was
aporated in a rotary evaporator. Reaction was

tnsdpeaties o€ sthgubydrpeashan wonwnmt%smgdlwsd ewith the process
di ssal ved. i acet at ed Ln ice a t.h
rf R Basbitbliaf 6% Refirerf elhomiter i B8 wie as b oits
t hwltn@mtbléimldgshﬁmatlbﬁse afi@ TaIRG athe Prodichd iet al@D t@hpetible with
above was hydrogenated in a high pressure Parr reactor
uslubgcant gddititiesand activated NiMbZAl GB8 catal yst, to
give a nethyl branched paraffin. The al dehyde was
hydr ogenated at 320 C, under a pressure of 5 Mra,
m Exkagpks 300 rpm for 5 hours. The pour point of the
obt ai ned pentyl branched wax was 11 C. Exanple 3
Preparation of a hydrocarbon conponent from ketones
deThé’ ﬁgfeﬁt'i(ﬁms Hlo@spfllugﬂréted th dfe P vihapd ?d]ﬁﬁ\hh @xa?ﬁ;?an. It is
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of f8inN¥é ieRiigh e, filtrated and the diluent was
evaporated. In the next HDO step, the condensation
product obtai ned above was hydrogenated as in Exanpl e
2. »The poi nt of branched wax was 35 C. Exanple 4
Hyg?{%l gge?rtrl zationThe C32 paraffin wax obtained in

EXprggh@tidn BWHS hy&rod@borZz&sinponedt filsth ICl6eAdshede t 0 gi ve a
branched paraffin of the base oil class using a
reduced Pt nol ecul ar sieve/ Al2g 3 catal yst. Preheated

paﬁ%lﬁ&l%o%&shﬁ%&ﬁ%dwg 6F c36 ti}é‘rw ﬁ@éﬂ}de derived from palm oil

and 100 g of 20 % NaOH dissolved in water were put in a Parr reactor. Mixing
was adjusted to 250 rpm, temperature to 250 °C and pressure to 0.5 MPa. Slight
nitrogen purge was maintained to sweep out water liberated in reaction. Reaction
was carried out until the amount of condensed aldehyde was stabilised in GC
analysis. After the reaction the product was neutralized with hydrochloric acid,

washed with water and dried with calcium chloride.

In the next HDO step, the condensed aldehyde obtained above was hydrogenated
in a high pressure Parr reactor using a dried and activated NiMo/AL,O; catalyst, to
give a methyl branched paraffin. The aldehyde was hydrogenated at 340 °C, under
a pressure of 5 MPa, mixing at 300 rpm until no aldehyde peak was detected in
the FTIR spectrum. The pour point of the obtained methyl branched C32 paraffin

wax was 69 °C.



pressure of 3 MPa and at 340 C until a pour point
under - 15 C was obtained. Finally, light fractions
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Properties of the base oil obtained in exanple 4 are
presented in follow ng Table as well as properties
of prior art products. Table 3. Base oil according to
exanple 4 and prior art products. Exam APl APl APl p.
4 Golll Glll Glll VHVI SWGIL FI M5 average MWV 451

40Bx@9ple210 PARAFFI NS 90 37 72 95 MONONAPHTHENES 9.5

o s e opsRent o £/ Kng Tyt

( ASTM D5950) VI (ASTM D2270) 145 122 14o 139 KVI QO cSt
(ASTM D445) 4.3 4.3 4.0 4,1 GC DO, C 390 395 394
di B the) dldelogpndensetion stepcl 416 4 lepongX(C280kqnepderived fiomy palm

5 4 5RertAbINOPmf 1 bpopdrs? A s Hrk-of 13 Nabit T ¥8leP b hlived and
refluxed 20 min in a round bottom flask at 80 °C. 15 g of furfural (aldehyde
derived from aldohexose sugar) was added and heating under reflux was
continued for 5 hours. After cooling, alcohol was evaporated in a rotary
evaporator. Reaction was repeated and residues from two syntheses were
dissolved in ethyl acetate, cooled in ice and the unreacted laurone was filtrated

from cold solution.

In the next HDO step, the condensation product obtained above was hydrogenated
in a high pressure Parr reactor using a dried and activated NiMo/AL,O; catalyst, to
give a methyl branched paraffin. The aldehyde was hydrogenated at 320 °C, under
a pressure of 5 MPa, mixing at 300 rpm for 5 hours. The pour point of the

obtained pentyl branched wax was 11 °C.

Example 3

Preparation of a hydrocarbon component from ketones derived from plant oil

In the aldol condensation step 10 g of C31/C33/C35 ketone mixture derived from
palm oil fatty acids and 2 g of NaOH were heated in a round bottom flask to 400
°C for 30 min under mixing. After cooling the synthesis product was dissolved in

50 ml of ethyl acetate, filtrated and the diluent was evaporated.

In the next HDO step, the condensation product obtained above was hydrogenated

as in Example 2. The pour point of branched wax was 35 °C.

Example 4

Hydroisomerization



Cl- 40 al dehydes and/ or C3-C79 ketones, C2-C40 hydroxy
al dehydes and m xtures thereof are suitable as

wo ewdststek. Al dehydes and/ or ketones of both spet/RRV6S0550
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and biological origin may be used. C4-C24 fatty

al dehydes and/or C7- CA7 ketggps of bi ol ogical origin,
optionally subjected to one nore purification

and/ or conditioning step(s) of the prior art being
preferably used.C ains 1. Base oil, characterized in

t hdhe A2 ppeadlan wiak abtainsdi lge%(mmb rv@d lmnnracémb@ri’grr reactor to

haV|n arb n, nu st ont
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and fused di napht henes and pol ynapht henes not nore

t hnwss:pr%)m MRa amd at Wcétmmlezamuramn%lweme |1§h’C wés ebained.
ar bon nunber
Fifaft el KRERER DR Bshe) i dh ey AR B,
cla|n11 characterized in that the base oil conprises
at_least 95 % by wei ght of saturated hydrocarbons and

at Propgeies phthegbgse mbpl@tnme@fn PEpiat arcaresgntegddn dlomdng $able 3
f t han 3.
3, Sl L Broblfe B MR R IBRLcd POT, 91 PO e than

character| zed in that it conprises at |east 97 % by

ght of saturat ed h%grocarbo 4. The base oil
acEaP'&.%g t G245 91 4FROTENE &9 ramp q4§nd9ﬁarraa*tpr@fiv%d in

t fat—the viscosity Tndex of the Ol 'PI' s TP
140, preferably at |east 130. 5. E@ I I
aqcording to any one of clains .Lp4 d gﬁ'L
t h j

lat_the 14C | sotgpe—content of Fbon
cqittM® in baSER&BIYW s at | east |56 pf‘@q er a%?zl at 410
| gast 90 % oPARAFHINE 14C i sot ope Qevel F7n t hé2year 95

1950. 6. Pr onERSONNPIDTMENESNG baes oi | 3pr t hegbase 5

oifl accordi ngnt’ PI'ﬁIEﬁEé he cl a| m§)51_ 5, 1ghar agteri zegl
in that feed Eﬁggﬁﬁﬁﬁﬁbiﬁwg st o ald de 0
andlor ket nn “$hp up c Si Qfl g of
c1-Basgod| deh)Bés, C3-Cr9 Y36 s 21 21
properties (ASTM D5950)
VI (ASTM D2270) 145 122 140 139
KV100 cSt (ASTM D445) 4.3 4.3 4.0 4.1
GC D10, °C 390 395 394
distillation
ASTM D50, °C 444 421 421
D2887
D90, °C 455 456 459
Noack (DIN 51581-2) 11.1 13.3 12.5
volatility,
wt-%

C1-C40 aldehydes and/or C3-C79 ketones, C2-C40 hydroxy aldehydes and
mixtures thereof are suitable as feedstock. Aldehydes and/or ketones of both
synthetic and biological origin may be used. C4-C24 fatty aldehydes and/or C7-
C47 ketones of biological origin, optionally subjected to one or more purification

and/or conditioning step(s) of the prior art being preferably used.



ket ones, C2-C40 hydroxy al dehydes and m xtures

thereof, is condensed in the presence of an al do
w@oondesssat i on catal yst at tenperature rangi ng PCDRI286/050550

to 400 C, the condensation product is

hydr odeoxygenated in the pre ce of a

hydr odeoxygenati on cat al yst der a hydrogen pressure

ranging from0.1 to 20MPa at a tenperature ranging

from 100 to 500 C, and then hydroi sonmerized in the

pr€taimse of a isonerization catalyst under a hydrogen

pressure ranging fromO0.1 to 20 MPa at a tenperature

ranging from 100 to 500 C. 7. The process according to

claim 6, cBadeasilech@titdrizell Nt tHah &hé aRES toilc l@oﬁlpﬂwsl BRfched

at | east one feed conponent sel ected fromthe gro
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fis ats and fi1sh waxes; recycled f ood grade fats and
oi Is; fats, oils and waxes obtai ned by genetic
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hydr odeoxygenation i s performed under h%/eg & ) )
15 prdssur el ¢ At appasding to glaim 1\gw2, gharge iythgt & comprises

r apgi rocess according
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the viscosity index of the base oil is more than 120, preferably at least 130.
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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 the base oil according to any of the
claims 1-5, characterized in that feedstock comprising at least one aldehyde
and/or ketone selected from the group consisting of C1-C40 aldehydes, C3-C79
ketones, C2-C40 hydroxy aldehydes and mixtures thereof, is condensed in the
presence of an aldol condensation catalyst at temperature ranging from 80 to 400

30 °C, the condensation product is hydrodeoxygenated in the presence of a

hydrodeoxygenation catalyst under a hydrogen pressure ranging from 0.1 to 20



system of the el enents, and support, the catal yst
preferably containing Pd, Pt, Rh, Ru, Ni, Ni M or CoM
woredoalos§79and activated carbon, al um na and/ or BCT/FR006/050550
support.12. The process according to any one of clains
6-11, characterized in that h%dr oi soneri zation is
perfornmed under a hydrogen pressure ranging from1l to
15 MPa at a tenperature ranging from200 to 400 C. 13.
The process according to any one of clains 6-12, o
c hiiPacit ertemperature rangtngt fiiemhid@rtoi590176% andithieonhydroispipetized in
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nol ecul ar sieve and a Pd, Pt or NI netal and/or a
support, said support being alumna and/or silica. 14.
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D624 offpaaidaons Ca- Gimysioary dad bEfiean hatpomn chldgydes and
prgfianbkerdgt ween 150 and 300 C, in the presence of a
prehydrogenation catal yst. 15. The process accordi ng

to claim 14, characterized in that the

pr ehydr ogenati on catal yst contains s orted metals o
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the feedstock and/or_ as a diluent to process steps.
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9. The process according to any one of claims 6-8, characterized in that the

aldol condensation catalyst is alkali or alkaline earth metal hydroxide.

20
10. The process according to any one of claims 6-9, characterized in that
hydrodeoxygenation is performed under hydrogen pressure ranging from 1 to 15
MPa at a temperature ranging from 150 to 350 °C.

25 11, The process according to any one of claims 6-10, characterized in that

the hydrodeoxygenation catalyst contains at least one component selected from
the group consisting of metals of the Group VIII or Group VIA of the periodic
system of the elements, and support, the catalyst preferably containing Pd, Pt, Rh,
Ru, Ni, NiMo or CoMo metals, and activated carbon, alumina and/or silica

30  support.
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12. The process according to any one of claims 6-11, characterized in
that hydroisomerization is performed under a hydrogen pressure ranging from

1 to 15 MPa at a temperature ranging from 200 to 400 °C.

13. The process according to any one of claims 6-12, characterized in
that the hydroisomerization catalyst comprises a metal of the Group VIII of
the periodic system of the elements, a molecular sieve and/or a support, said
catalyst preferably containing a molecular sieve and a Pd, Pt or Ni metal

and/or a support, said support being alumina and/or silica.

14. The process according to any one of claims 6-13, characterized in
that prior to the condensation, prehydrogenation is carried out under a
hydrogen pressure between 0.1 and 20 MPa, preferably between 1 and 10
MPa, and at a temperature between 50 and 400 °C, preferably between 150
and 300 °C, in the presence of a prehydrogenation catalyst.

15. The process according to claim 14, characterized in that the
prehydrogenation catalyst contains supported metals of the Group VIII and/or
VIA of the periodic system of the elements, said catalyst being preferably a
supported Pd-, Pt-, Rh-, Ru-, Ni-, Cu-, CuCr-, NiMo- or CoMo-catalyst, the

support being activated carbon, alumina and/or silica.

16. The process according to any one of claims 6-15, characterized in
that hydrocarbon or a mixture of hydrocarbons is added to the feedstock

and/or as a diluent to process steps.

17. The process according to any one of claims 6-17, characterized in

that as side product a diesel component and gasoline are produced.



