Base oil Technical field The invention relates to a
new base stock material. Specifically the invention
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conposition and particularly to a conposition based on
bi ol ogical raw materials, suitable for use as a
hi gh-quality base oil or to be used as a conponent in
the production of a base oil having a high viscosity
i ndex and good | ow tenperature properties. The
coBpsssdil i on cont ai ns branched saturated hydrocarbons
and it has a narrow carbon nunber range. State of the
art Base oils are commonly used for the production of
| ubricants, such as lubricating oils for autonotives,
industrial_ |ubricants and lubricating greases. They
ar Eeelindeal figldy as process oils, white oils and neta
wor ki ng oils. Finished |ubricants consist of two
general parts, lubricating base oils and additives.
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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 general parts, lubricating base oils and additives. Base oils are the major
constituents in finished lubricants and they contribute significantly to the
properties of the finished lubricant. In general, a few base oils are used to
manufacture a wide variety of finished lubricants by varying the mixtures of
individual base oils and individual additives. The American Petroleum Institute
(API) base oils classification is shown in Table 1. Today, API Group III and IV

base oils are used in high-quality lubricants.

Table 1. API base oil classification

Group | Saturated hydrocarbons | Sulfur, wt-% Viscosity index (VI)
wt-% (ASTM D 2007) |(ASTM D 1552/D 2622 |(ASTM D 2270)
/D 3120/D4294/D 4927)
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obt ai ned by Fi scher-Tropsch (FT) synthesis for
i nstance from coal or natural ,gas using correspondi ng
i sonerization techni qgues may ?n future belong in this
group as well. Ols of Goup IV are synthetic
palyval phaol efi ns (PAQ ster base oils belonging in
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oils are typically monoesters, diesters, polyol esters or dimer esters. A similar
classification is also used by ATIEL (Association Technique de 1'Industrie
Européenne des Lubrifiants, or Technical Association of the European Lubricants
Industry), said classification also comprising Group VI: Polyinternalolefins (PIO).
In addition to the official classification, also Group I+ is commonly used in this
field, this group comprising saturated and sulfur-free 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 oils (base stocks) according to API
1509 as: "A base stock is a lubricant component that is produced by a single
manufacturer to the same specifications (independent of feed source or
manufacturer's location); that meets the same manufacturer's specification; and

that is identified by a unique formula, product identification number, or both.
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Wi {eﬂlpteﬂl@uré pﬁ&l(ﬂts’ CR! i 9RSnsBhted as apparent viscosity in cold cranking
simulation (CCS) tests at —5 to -40 °C. Modern top-tier base oils having KV100 of
about 4 cSt should typically have CCS viscosity at -30°C (CCS-30) lower than
1800 cP and oils having KV100 of about 5 ¢St should have CCS-30 lower than
2700 cP; the lower the value the better. In general, lubricating base oils should
have Noack volatility no greater than current conventional Group I or Group II
light neutral oils. Currently, only a small fraction of the base oils manufactured
can be used in formulations to meet the latest, most demanding lubricant

specifications.

It is no longer possible to produce lubricants complying with the specifications of
the most demanding car manufacturers from conventional mineral base oils (API
Group I, also Group II in some cases). Typically, said oils often contain too high
concentrations of aromatic, sulfur, and nitrogen compounds, and further, they also
have a high volatility and a poor viscosity index. Moreover, response of mineral

oils to antioxidant additives is often modest.



the nost demandi ng car manufacturers from conventi ona
m neral base oils (APl Goup |, also Goup Il in sone
W@ amesys7INypi cal ly, said oils often contain topChFRNG6/050552
concentrations of aromatic, sulfur, and nitrogen
conmpounds, and further, they leo have a hi gh
volatility and a poor viscosity index. Nboreover,
response of mneral oils to antioxidant additives is
of ten nodest. Synthetic (PAOQ APl Goup IV) and
so-cal | ed seni synthetic base oils (VHVI; APl G oup

bR RO AL SR el aad BEARR R A GREE B ot (v

Oi \PI (ﬁ@u lmg lay @nOinctddbihplgatibsoriagt deiei ésﬁb&léﬂly’i&‘m |a@1ﬁﬂnot1ve
as ossi bl e, us avoi di ng uent oi | anges by the
ricaiy SRelt fesmarenamp aud ggar@tlﬁg“mvs oft labrageats is deSIrably as

kg o ol S oeing fod B3 B hahflo BETRS Fh amd frther

[ nalmwﬁg exfeadedomaimtdigace haorsalh oy @chioles,cfos etbtdnicy én f:&lnda,ercml
bei ng at best 50,000 km_  For heaio/lp duty vehj

enE?‘f?@O’Ethonc I Fhsepash flesage, eificeo! aageg%tﬁfva ‘}Oé%ife%g?f cars
thﬁadefii{&k:asgﬁ ﬁ%@@(ggo&l tb%sﬁd'@doq&nuli‘dmlg hﬁt&%ehlcles engine

devel opnent can be’ seeh in industria
Syoil ebarige iéOalsyqge ab asserdidlisady en mlwdkvddyofo] 00¢l®frekmn.zA rsgnilar

al pha- ol ef i noners, .followed.b ro enatl on to
2Bt 1 ey R ceh e gerrmip n g SEERERE PaO base
oils have relatively high VI values and at the sane

time excellent |ow tenperature properties, PP being
ev8yntheticoRAOagpehaspredls tats meda by obgemerding alpha-olefin monomers,

dl ? lllf): lggtblyogydri)%e%gy g ﬁé Iaﬁhlg#%zule { h%{e% Oﬁargﬁ't &?cugrsee (l?l?V\f’AO
PA&sBaéil% Hadesrdlaﬁlv'é@t high VI Nialuesl sideatt e tdamel tifict @&dellent low

avai l ability of expensive raw material, al pha-ol efins.
Setmpérayurﬁ eﬁrpmes@ d’é’eb@ng sver belew v6/Ct v tarascurate product

b v un
cofpififiee; BATSHHERs Bl oo T hERint g bigh- The
production and use of PAO base oils is rather limited due to the limited

availability of expensive raw material, alpha-olefins.

Severely refined base oils of the VHVI type are produced from crude oil by
removing undesired compounds. The most important step is the dewaxing,
meaning the removal of solid, long-chain paraffins or, by modern technology,
conversion of said n-paraffins to liquid isoparaffins. GTL base oil is made by
isomerizing catalytically synthetic FT wax. In comparison to mineral oils, VHVI
base oil products are more paraffinic and have narrower distillation range, thus
having considerably higher VI, lower volatility and clearly better low temperature
properties. The aromatic content of said oils is extremely low, and further, they

are basically sulfur and nitrogen-free.

In addition to the technical demands for vehicle engine technology, also strict

environmental requirements direct the industry to develop more sophisticated base
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! OX\F rll‘i:}bc}'icamts is frequently an object of interest. The use of renewable raw
materials of biological origin instead of non-renewable fossil raw materials in the
production of hydrocarbon components is desirable, because the fossil raw
materials are exhaustible and their greenhouse gas (GHG) 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.

So far, esters have been the only base oil type of renewable and biological origin
used in lubricants. The use of said esters is limited to a few special applications
such as chain-saw oils, bio-hydraulic oils and metal working oils. In normal
automotive and industrial lubricants, esters are used mainly as additives. High

price also limits the use of esters. In addition, the esters used in engine oil
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temperature ranging from 330 to 450 °C, under a pressure of higher than 30 bar
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.

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

acids or fatty acid alkyl esters are obtained as the product.

GB 1 524 781 discloses a process for producing hydrocarbons from plant oil. In
this process, plant oil feed is pyrolyzed in three zones in the presence of a catalyst
at temperature of 300 — 700 °C. In the process hydrocarbons of the gas, gasoline,

and diesel classes are obtained. They are separated and purified.
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weight of cycloparaffins, having a ratio of monocycloparaffins to
polycycloparaffins of above 15, further containing less than 0.3 % by weight of
aromatic compounds. The composition is obtained by subjecting isolated
paraffinic wax obtained from Fischer-Tropsch synthesis to dewaxing by

hydroisomerization and finally to hydrofinishing.

FI 66899 describes the use of fatty acid triglycerides and polymers thereof as base
oil for lubricants. Double and ester bonds of the final product are instable due to
oxidation and hydrolytic cracking. Base oils according to said publication
comprise unsaturated esters.

EP 03396078 presents a diesel fuel composition containing biocomponents, said
composition comprising at least one component produced from a biological raw
material of plant, animal or fish origin, diesel components based on crude oil
and/or fractions from Fischer-Tropsch process, and optionally components

containing oxygen.
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An object of the invention is to provide a new type of saturated base oil or a base

oil component.

A further object of the invention is base oil or a base oil component based on raw

materials of biological origin.

A further object of the invention is base oil or a base oil component based on raw
materials of biological origin, said base oils or components complying with the

quality requirements for t base oils of the API Group II+, preferably to Group III.

Another object of the invention is to provide saturated base oil or a base oil
component based on raw materials of biological origin, the impacts of said oils or
components on the environment, for end users, and for the saving of non-
renewable raw materials being more favorable in comparison to conventional base

oils based on crude oil.
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origin has so far not been reported for production of

hi gh-qual ity saturated base ofls or base oi

conponents. Based on the abové teachings, it may be

found that there is an obvious need for a base oil and

a base oil conponent of biological origin, said oi

coiﬁhawhanagtebstmw deatutes axf Lhase endl parbaﬁf joflscompehent, basedr on raw

fulf hest uaI ui re nts for
o raterileoh hiofoda?tn, ASorithk (GO ETRhSark freS ARG, in the
engppé ﬁ@ﬁﬁﬂmﬁﬁd for the saving of non-r enewabl e raw

naterrals bei ng more favorable in conparison to
conventional m neral base oils, said base oil

! cERbAThb BRI ThOYBESEN! Prior art products.

nventi on object of the invention is
to provi de a new type of saturated base oil or a base

conponen urt her ject of the |nvent| Qn i s
ba@%seo? 053 éasrsa%lL cginpo FFé‘nPn Ba% gyatgrials Qf biological origin

ma&&()i‘(ﬁﬁ% 1@ thd iRleREbE ?ﬁanﬁ’&' &Jngprls& fshtaf b&?ﬂbﬁ‘éﬂt h?(jrocarbons

the i nvention i s base ol l base ol onponent
bawétl aocarbenwnnmmber ranige mafrobien tloyi thalrange gf the praiactidistdlates

7 et Pl Bt R Ral mpthols S ot i Rbibecaibigmponent complies
Pr @8 tRDdu4lityPrefiiddRentd b th&AP by meeﬁﬂefe@ébly hﬁoup IIL.

invention is to provide saturate base oil or base
oi | corrponent based on raw mat eri al s of biol ogl cal

o 1% S PRE Pt 8 e EnIPRIGTS Bheblfc an
naphthenic compounds, not to aromatlcs. Parafﬁmc compounds may either be
branched or linear. Naphthenic compounds are cyclic saturated hydrocarbons, i.e.
cycloparaffins. Such a hydrocarbon with a cyclic structure is typically derivative
of 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, the term polyol refers to alcohols having two or more hydroxyl

groups.

In this context, width of 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, fatty acids refer to carboxylic acids of biological origin, having a

carbon number higher than C1.



renewabl e raw materials being nore favorable in

conparison to conventional base oils based on crude
wordo7obszochar acteri stic features of base oil oPChERE06/050552

oi | conponent based on raw material s of biologica

origin according to the invent'on are presented in the

appended cl ai ns. CGeneral description of the invention

Base oil or a base oil conmponent based on raw

materials of biological origin according to the

i nlre this eantest, rMr¢gssuwmATe LAY pressuree delbiiva éhagrmal atmospheric

hydr ocarbons with a carbon nunber range narrower than

th@“?%ﬁ%e of the product distillates obtained by

traditional nethods. Said base oil or a base oi

conponent complies with the quality requirements of

t hPetailed desayfptionof the veptipny Group I11. The term

"saturated hydrocarbon" as used herein refers to

paraf fini c and napht heni c conpounds, not to aromati cs.

Paltaivis nsueprisingby ufodsd nthyt eattaesd, biighasgéthebaser oil i oredase oil

Napht heni ¢ conpounds are, cyclic saturated,

hy €RTBRORACRl FePTisiag mﬁ%m&dﬁy&@@}%ﬂ%hﬁvaﬁ SRRPP FHmbers

Wi §Fa18edsY €48 CanditHaWre Y fartoty EHBOE ﬂﬁrhﬁzr%é&ﬁ%r ¥& Bﬁféluced from

cycl opent ane or cyclohexane. A naphtheniT conpo may
c ostpiting ematesinlsgb £ bidlogjcat onginuisaid( ol ona@inifoserty @ralitatively

two isolated ring stru re i sol ated di papht hene),
or CoTESDYLEE 1 (RS SUF i e AP (G108 T IBHRRLA Qo5 T The
t hagglAlon"RInGe fASTNI D NB8TS L ahs!bBSe OROGYBYE! bif component of
napht henes or pol ynaphthenes). In this context, the

t ebinlogiday otiginedogemtintgotoathe dinsinsion atarts gbowo2 ¥} °Gpeazbon number
hydr oxyl . groups. .l n this.context, w dth of cajbon .
nuFBEs nd, AGHing Hognt Jangs Baine Brerasle RREOR: aich Birthgp phg viscosity
nlumgei Beifif _eh'i‘?rﬁé@'fh@ﬁén_ I da thel eI RS loRplenpRt88H pEperties being
plus one, in e fina
good. The base oil or base oil component of biological origin according to the
invention contains at least 90 % by weight of saturated hydrocarbons, the

proportion of linear paraffins being less than 10 % by weight.

Width of the carbon number range of the base oil or base oil component of the
invention is typically less than nine carbons. Typical carbon number ranges and
typical structures of the base oils of the invention are presented in Table 2 below,

the most typical carbon number being in bold.

Carbon numbers and carbon number ranges of the base oils or base oil
components of the invention depend on the biological starting material used as the
feedstock, and further, on the production process. In the structural examples of the
Table 2, the carbon number range of the base oil components 1 and 2 produced
from C16/C18 feed by ketonization are typically from C31 to C35, and the carbon
number range of the base oil component 3 produced from C16/C18 feed by
condensation is typically from C32 to C36. These both represent the most

common carbon number distribution of five carbon atoms. Feedstock comprising



product. In this context, fatty acids refer to
carboxylic acids of biological origin, having a carbon
wooooess7he gher than C . In this context, pressPCEERONGAHS0SS2
gauge pressures relative to nornmal atnospheric
pressure. Detailed description of the invention It was
surprisingly found that saturated, high-quality base
oil or base oil conponent, conprising branched
saturat ed hydrocarbons having carbon nunbers of at
| ea§tng®1 Sittyaandd ishain rlgngth rregultsvin car dremeliyrinarrow agagommymber
roduced fromstarting materials of biologica
or{ P¥, said oils or conmponents qualitatively
corresponding to base oils of the APl Goup I+,
preferably Gaoup Ill. The distil]ation range ASTM
28Biplogieal %n@ %b@@nmqen@ of Biesiavention paeperiaé it Telfle 2 are produced
g to the invention starts
aboveg%%ﬁkﬁgg%Qk<g%%§3%g%$ range and boiling point
range being extrenely narrow, and further, the

vi scqgsity. i ndex _he trenel hi gh and_ a

tifre Iﬁmrt@mpst% 5995 ﬁwa Hp ﬁé’r@&a@ﬁ pr?ﬁ oty fpdlowed by
oi | Hﬂ‘@gﬁ%% ol ogical origin
accorgﬁﬁgé?gg?%%ﬁln e ti&%ﬁggﬁ%ains at least 90 % by
we.gKetodizaaniofpabul oflyagidfractivonfollowied byrhydoogenationodnd finally
i near paraf.fins being |l ess than 10 % by weight. Wdth

of tH%ngﬁV% M nunber range of the base oil or base oil
CORPUHHdbnsafion Bﬁpétlﬁlv@i[‘ U168 Tattybadid Bistidhtey follewed bl @ﬁdfﬁg@ﬁhtlon
carbons. Typical” carbon nunmber ranges and typical

st r uendfimgllypisomgezdippe oils of the invention are
presented in Table 2 bel ow, the nost typical carbon
nunber being in bold. Carbon nunbers and carbon nunber

r amgple 20f the base oils or base oil

Structures of the base oils / components of biological origin

Base 0il | Carbon number Structure
%, by FIMS

1 C31/C33/C35 NMWNW
acyclic component about 25 %

mononaphthenes about 50 % M
dinaphthenes about 25 % M

2 C31/C33/C35 S
acyclic component about 90 % HWW

mononaphthenes about 10 %




conponents of the invention depend on the biol ogical
starting material used as the feedstock, and further,

wWo@Rooioes7py oducti on process. In the structural BPEBRRD@&HS0552

of the Table 2, the carbon nunber range of the base
oi | conponents 1 and 2 produc fromCl6/d 8 feed by
ketoni zation are typically fr C31 to C35, and the
carbon nunber range of the base oil conponent 3
produced from Cl6/Cd 8 feed by condensation is

t ypi cal | yatydimceBPonent@Baut 90Hese WMW
st common car bon nunber distrilution of five carbon

ons. Fegedstock conprisinga singhe fatty acid chain

ngt h r gsarofiaphthehs 8¥du €084 Y narriow car bon number

nge. Bilol ogi cal base oil conpo s o he 1 nvention

esented in Table 2 are produced with the processes

scribed below 1. |Isonerizatiofp of the tall oil
fatty aci|d to give a branched product, followed by

OT =~ T QO

ketoni zation and finally hydrogenation. 2.

Ket oni zation of palmoil_ acid fraction, followed by )
hyHr balda 3 icarbon fumibersaand, assumee typigalj smetuges of known synthetic

Co i.on. af . i - act d. di st t
CoREIaRb0 5y R b S ML I6! Sl e sov.
TaGhboR fiimhbert wange Bf deéfeeminad ebyithe FIM® npahsist sStedctures of
bi ol ogi cal originln Tﬁble 3, carhon nunmbers and
asBARPERFES E drical exaTeRIGT @52 SoUR REGRMRHIRet i ¢

hydr ocar bon base oils of mneral base having simlar
viscosity level are shown. Carbon nunber range is
deTebkeidned by the FI M5 anal ysis. Structures of

RGBS LU SRR o0 of 2 oroup ol

Base oil Carbon number Structure
% by FIMS

1 C30
PAO C10 about 80 %
+ C40

SLACK acyclic about 70 %

mononaphthenes about W

25 %

dinaphthenes about 5 %

VHVI acyclic about 40 %




structures of known base oilsThe products of
1. PAOCO

Typi cal
Table 3 are typically produced as foll ows:

w0 sooprnestaced from 1-decene by ol i goneri zati on BST/RRO@/050552

honogeneous cat al yst.
product of the Slack Wax frac
3.
derived frommneral oil.

VHVI is

2. SWis the isonerization
jon of mneral oil
hydr ocracked and i soneri zed base oil

Sat ur at ed hydrocarbons are

base.

classified as follows using the FIMS nethod (field

i pni zation frass spectrometry)| according to fhe carbon
aphd hydr ogepmahamaphthénds(abputH( 2n+2) par af f.i

d n). H(2n) mhenapht henes 3 nmmmg
41 C(n).H(2nf4) trinaphthenes C(n). H(2n-

t pt ranapht hepes.(gs5C(n) . H(2n-8 ezg;g;iEBﬁEEHa§Awy\/\/
Tabl es 2 an ages refer to

t he groups ?]ﬁ%}?rpoepgﬁﬁggzje)? ned accor di to said
nethod. Wth { g g Iec lar struc base
o| s or basg?0f1"%® ﬁﬁ

f Lom-the pr /‘}Q of the nrln art as shown in Tables

2 and 3. Prior art PAO base oil rmi nly conprise |ong
(> 4 carbon) al kyl branches(structure 1 in Table 3).
In the SWisonerization products of the prior art
( sTheipiodues 8f Tabld alaketygically pdabelds follewmches ar e
typically at the end of the hydrocarbon skel eton.
base oils or base oils conponents of the invention
shewp &5 ﬁlbu% Ugﬁﬁuge(ﬁnﬁioﬁ I 1Ngek@hd epy %ﬁgoﬁﬂ@ﬂiiétlon using a
simlar to e olls, but SWhbase 0il nt al ns
rerrarﬂoam)lgenduughaialyatmunt of nmononapht henes and al so

The

f uie %W is the isomerization product of the Slack Wax fraction of mineral oil base.

3. VHVI is hydrocracked and isomerized base oil derived from mineral oil.

Saturated hydrocarbons are classified as follows using the FIMS method (field

ionization mass spectrometry), according to the carbon and hydrogen atoms:

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 Tables 2 and 3, the percentages (% by FIMS) refer to the groups of compounds

determined according to said method.

With respect to molecular structures, the base oils or base oil components of the

invention differ from the products of the prior art, as shown in Tables 2 and 3.

Prior art PAO base oil mainly comprise long (> 4 carbon) alkyl branches



di napht henes. Wen the isonerization is done based on

t he doubl e bonds of the fatty acid skeleton (structure
wa2oo/odsEd e 2), there are typically from 1 t o BCT/ERD@NS0552

al kyl branches within the hydrocarbon chain of the

product. Branched conponents e mxtures of isoners

differing with respect to the branching sites.

Branches within the hydrocarbon chain decrease the

pour point considerably nore than those at the ends of

t hestroptaren 1 ion Tablgi 3)- dn the SWe isomesizatom pfodunts of the prior art

polugrn? 16 THE, Ehabnghiif wabine e FRuBAN, R dhbispa gr e

Si Bir6&abdis skeidtonl! Tlambssésws o€ bt bilidcdrip &ﬁﬁfse@lst}iégm%ntlon
t he VISCOSItK i ndex. In the products of |nvent|on

r e$ HewhdrinTeblect aneryery sigrlar fo W heseadls) by SW
g?gﬁ%véllﬁs %‘%]ﬁ'ﬂk:}ﬁ %@9%}%?1@{?{ m§H§£‘agm}ﬁ>EesDa1%d ﬁlso fused

Vlmmx@ﬂh&heugh pour point (PP) is Iomered bel ow - 20

C. As the result of cracking and hydrogenati on of
mul tiring aromatic conmpounds, there are also fused

potpHaaPiRE h?d]ﬁé‘liﬁh&tﬂ i$ done b%bé?lg§n (tﬁé rdHﬁl?llH MSonds | tﬁ@tﬂlﬁy acid

3) in the VHVI products of prior owever not
pr sefton (structvee dr mdTighile @), there amv@ptcaﬂm frofudetd 4 carbon alkyl

o GBS S Tcogoresatonirop PR arodbieh TOEaleh Fepaangys ar

Ophjisties BPTEBRIersfifftiy With R&PeS té‘ihetﬂ?ﬁldhhfg'ﬁte@os' tions.

The product of the invention obtained byt
i sonerization of the paraffin wax from

hy oX r ure.2 i

oy ARERAE VR A R RE PSR P el b GrrSiieiBly more

at tHah ehR® dﬁt}m@fenabsf 1hy @hgie AInbditédneto ﬂh@lﬂ)@aﬂiﬁﬁ &ne bydnchds, the

et hyl branches within the hydrocarbon skel eton. Said

baB@mpgr|therpes inflpgnges pour point. Pour point is decreasing with the increasing
number of side chains, simultaneously resulting in decreasing of the viscosity
index. In the products of invention relatively high proportion of the isomerized
molecules contains more than 30 carbon atoms. Such high molecular weight

compounds typically also exhibit high VI even though pour point (PP) is lowered
below - 20 °C.

As the result of cracking and hydrogenation of multiring aromatic compounds,
there are also fused polynaphthenes with 3 — 5 rings (structure 3 in Table 3) in the
VHVI products of prior art, however not present in the product of the invention.
Fused naphthenes make PP-VI relation poorer than alkyl branches. The best PP-
VI correlation can be achieved by optimal number of the branches at the right

positions.

The product of the invention obtained by the isomerization of the paraffin wax
from hydrodeoxygenated ketone (structure 2 in table 2) is branched product with

lower amount of methyl branches at the ends of the hydrocarbon chain and more



conpri ses sone nononapht henes, but no fused

di napht henes nor pol ynapht henes. Sai d nononapht henes
wae@7hes7ped as the result of reactions of the PoOBI2606/050552

bonds of the fatty acid carbon chain or in

i sonerization reaction, thus differing with respect to

their structure fromthe napht'henes obtai ned by

hydr ogenati on of aromatics and cracki ng of

ponnththenes in mneral oil. The product obtained

usimethyl heetbphlrendhes mathin thediidemeationlskeletont Haitlfheseapiditypically

o CREA oty LG RNBlGRT J505S g8 pRHERR o RS hHncnes.
m g8l enconbpighdiRs BreWehaT &y the Restii@fRedclibhid ot the dowble Bonds of

Tabl e 2). The product differs fromthe VHVI and SW
i stedaitzaqid earbpn ebpie psingsomerizagin spaction, thus differing with zespect

an ;

ool SrRE T RSB S R b RN PO ARG
oi traclang ofipslnaphdrnel ingninerat 6. | nventi on conprises a
product produced fromstarting materials of biological
origin, said product containing |less than 10 % by

weirght f 25Smkh 0 Wols) % :

o= B BRI B8 By ASIGH, PP i e s
| i cgwlengationf falavdpl atonldemmation O(Gacyet wedagtion) prefaticabl process

o s b riEhdhine SRR P oSl g e
wes gifrable Qg.sﬁktﬁr&d&ﬁz‘ diT¥ed$ 861 18 VIHVESndIISWekomBeshtiBY products
gas chromat ogr aphi c §GC) as%% The product of the

i nofe ipsier e staichures3 ané @, in Jiablec})aid,oils- t3pically having branches
particul arl referably 5-15 and at best 5-10 % by

Fl wgn%a@ﬁ%%n%fo?ﬁ%en%é ht henes; and |less than 0.1 % by

FI M5 of pol ynapht henes, as determ ned by the FIM

net hod. For said base oil or base oil_ conponent, the

vI Theybasgod or hase q;hg)rgpmlept( accanding 9 the invention comprises a product

produced from starting materials of biological origin, said product containing less
than 10 % by weight, preferably less than 5 % by weight and particularly
preferably less than 1 % by weight of linear paraffins; at least 90 % by weight,
preferably at least 95 % by weight, and particularly preferably at least 97 % by
weight, at best at least 99 % by weight, of saturated hydrocarbons, as determined
by gas chromatographic (GC) assay.

The product of the invention contains 5 — 50, preferably 5-30, particularly
preferably 5-15 and at best 5-10 % by FIMS by FIMS of mononaphthenes; and
less than 0.1 % by FIMS of polynaphthenes, as determined by the FIMS method.

For said base oil or base oil component, the VI is more than 115 and preferably
more than 130, particularly preferably more than 140, and at best more than 150,
as determined by the method of ASTM D 2270, together with pour point being
not over -9 °C, preferably not over -12 °C and particularly preferably not over -15
°C (ASTM D 5950).



nore than 130, particularly preferably nore than 140,

and at best nore than 150, as determ ned by the nethod
wW@bR00ASdID 2270, together with pour point bei NBCTIBI2006/050552

over -9 C, preferably not over -12 C and particularly

preferably not over -15 C (A%%M D 5950). Low

tenperature dynam c viscosity, CCS-30, for said base

oil or base oil conponent is no nore than

29. 797* (KV100) 27848 cP, preferably no nore than

34. 066* (KV100) 23967 cP; CCS-35 is no nore than

2L AGRLIAIOR 55 BT BRI, A0 ARGl g5 s o

528 mpdietf isPRd Mord hdig 29 G9BN(KVB0)*'Y® CP, pre@drablglidy more than

L nSh06GTRY | PARTY] SPoSHGy 35 Fb neciarn 4w SHIUBHKDIO8Y ™ cP.

oi tad A ofo190 [

Fr o3RRS Hhorg By S0xGHCk Vb0 LS HShred BY iy )ASEM D
5338 3%ogoyir Woirgbeids 16t@drethah nodeMyprehgablptibeer @anDHESf °C and
51581-2 (Mat hemati cal Noack nethod based on ASTM D

28pAtti y prefarably lowgr thabarl§ ok (IDED $AWWYe of base

oils or base oil conponents of the invention is no

nore than 9 carbons, preferably no nore than 7

CaF&0dsd baRIdil 61UbaRE oyl ddnpoBERDING voatiiey 6f bfodictd having KV100
carbons, and at best no nore than 3 car bo_g%,n,
a

defremnd 1688 108 eSie IE-nENASt ot 22TbREE WD) AbGut %sby oyeight as
| 0% J
b GoGifiod bYEmERN I 55812 FNRMRARL LA B oldmethad based

Oi bn ASTMVADTSSMYGIT diseitlindoiy. bel onging to this narrow

carbon nunber distribution. Distillation range of base
oils or base oil conmponents of the invention is no

mo Hfiﬁ!mfop IF fn}d;ﬂ P tife invention i

pathﬁbE:)ul ar 35/ lbargg? gr g&ﬁ&ﬁﬂo&rﬁ% %%{ﬁh(g)n Oéhé%gaﬁ]% 151?1 elglé)éltls 1o

nomoor thah WacarbéhsCpsedratdy monmdrebthan ecantsinkophrtiCul &S ptdferably
no more than 5 carbons, and at best no more than 3 carbons, as determined by the

FIMS method. More than about 50 %, preferably more than about 75 % and

particularly preferably more than about 90 % by weight of the base oil contains

hydrocarbons belonging to this narrow carbon number distribution.

Distillation range of base oils or base oil components of the invention is no more
than 150 °C, preferably no more than 100 °C, particularly preferably no more than
70 °C, and at best no more than 50 °C (determined by the method of ASTM D
2887, distillation points D10 and D90).

Sulfur content of said base oil or base oil component is less than 300 ppm,
preferably less than 50 ppm, particularly preferably less than 10 ppm, and at best
less than 1 ppm as determined by the method of ASTM D 3120.



2887, distillation points DO and D90). Sul fur content

of said base oil or base oil conponent is |less than
we0@7ppsTp9 preferably | ess than 50 ppm parti cuPEr/FR006/050552

preferably |l ess than 10 ppm and at best |less than 1

ppm as determ ned by the nethpp of ASTM D

3120. Nitrogen content of said base oil or base oi

conmponent is less than 100 ppm preferably |ess than

10 ppm and particularly preferably less than 1 ppm

asNateagen reontsdt b/ sail dase ol biise AdTeMpPoreRis Iess thapald@ ppm,

oilrﬁ&ﬂgaﬁe o@; onent C%ﬂ car.b '

whPEFF 3Ry 16 8RR Dy 28¢ P

t ai n C Lsotppe
QR BRRGRP s e s L Hgm =
r ed@wiihel byiembdtesd ot ASTVYDi4629. 14C i sot ope content

of the total carbon content in the product, which is
conpletely of biological origin, is at least 100 %

Ca 4C| . ri,iQn)14g ernj:

on PR g1 o BpOP G SOt BRI {E Ns ol Wiy be
i scdmsflRyedcanire irdidatioh e the s ph ecrewiable LAGOMARTEN Dypical '*C
6866). 14C i sotope content of the base oil accordin

t o1spioge cARigRt ¢/, § fogal) arpan qoRteRh Eehe gredust, gyiheh is con_lp(‘ietely of
CO Q <l I. b . .
P S e L ST & BBipe Rt Gtobdition s
hodeserarinedhon ¢het eais Foadipagsivefoartmi| (parbom &'Gt satop@Ocditent in the

particul arl ef st han 99 % | hj s Y, .
b ePsEhRe RO TASTRD LG G pofimg camieetat s bige fThAsgording
betd e EiftionNisOloRRF ih YARS WherBYHRQCAMINeRE HRsilks Biological
Base oil or base oil conponent of the invention may be"
pr eprapagntsr and needdin dak peedesfingatof nidhef producest snidi peptent being,
mat erial of bj.ol agi gal i din al,l edy bbbl 0gj.cal

ot Ry RarohRh et mof B o vhPBiGRLy pigrorably
st @btd thgn 99t BI [iithid ageéveatled dniduits BEbAE @ilPof biological origin
consi sting of: gé plant fats, oils, waxes; ani nmal

f amgy bgidptected i eiger typegplthydrocahion basegilées, and

Base oil or base oil component of the invention may be prepared from feedstock
originating from starting material of biological origin, called biological starting
material in this description. The biological starting material is selected from the

group consisting of:

a) plant fats, oils, waxes; animal fats, oils, waxes; fish fats, oils, waxes, and

b) fatty acids or free fatty acids obtained from plant fats, plant oils, plant waxes;
animal fats, animal oils, animal waxes; fish fats, fish oils, fish waxes, and
mixtures thereof by hydrolysis, transesterification or pyrolysis, and

c) esters obtained from plant fats, plant oils, plant waxes; animal fats, animal
oils, animal waxes; fish fats, fish oils, fish waxes, and mixtures thereof by
transesterification, and

d) metal salts of fatty acids obtained from plant fats, plant oils, plant waxes;
animal fats, animal oils, animal waxes; fish fats, fish oils, fish waxes, and

mixtures thereof by saponification, and



b) fatty acids or free fatty acids obtai ned from pl ant

fats, plant oils, plant waxes; aninmal fats, aninal
words/oesm mal waxes; fish fats, fish oils, fishCTVERE®/050552

and m xtures thereof by hydrolysis,

transesterification or pyrolys s, and c) esters

obtai ned fromplant fats, pla oils, plant waxes;

animal fats, aninmal oils, aninmal waxes; fish fats,

fish oils, fish waxes, and m xtures thereof by

t r enabydstdes iof fattyosridsafiemalantefata) plend eils, plant wixes; animed fats,
obtai ned .from plant fats,.plant gils. pkant waxes: .
o ol &0 AR waRhL it AR, A, SusP iR B TR mictures

fish thdrksf, atd sh waxes, and m xtures thereof by

saponi fication, ande) anhydrides of fatty acids from

pl Bntesters ebtainpdiby csterificatignap frag fatty: acids ekplapk@agimal and fish
ani . i ol xes; fish fats, fish oils, fish
maxggﬁgg%%ﬁﬁfgghggémﬁﬁereof, and f ) esters obtained
byglesutty alkolosls boaldeliydes ebtafrtitay reduiction pfodptiaff fatgnadids from

and fish origin wth alcohols, and g) fatty al cohols
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algae and insects as well as starting materials derived from aldehydes and ketones

prepared from carbohydrates.

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
recycled food grade fats and oils, as well as fats, waxes and oils produced by
genetic engineering. In addition to fats and oils, suitable starting materials of
biological origin include animal waxes such as bee wax, Chinese wax (insect
wax), shellac wax, and lanoline (wool wax), as well as plant waxes such as
carnauba palm wax, ouricouri palm wax, jojoba seed oil, candelilla wax, esparto

wax, Japan wax, and rice bran oil.
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hydrocarbons by distillation to obtain final products.

In the method based on ketonization reactions, the acid groups of fatty acids react
with each other giving ketones. Ketonization may also be carried out with fatty
acid esters, fatty acid anhydrides, fatty alcohols, fatty aldehydes, natural waxes,
and metal salts of fatty acids. The ketone obtained is reduced giving a paraffin,
followed by isomerization, to improve low temperature properties of the final
product. Isomerization is optional in cases branched feedstock is subjected to
ketonization. In the ketonization step, also dicarboxylic acids or polyols including
diols, may be used as starting material allowing longer chain lengthening than
with fatty acids only. In said case, a polyketonic molecule is obtained, to be
processed in a similar manner as monoketone. In the ketonization reaction, the

pressure is between 0 and 10 MPa, the temperature being between 10 and 500 °C,
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In alcohol condensation reaction, particularly the Guerbet reaction, the alcohols

are condensed to substantially increase the carbon number of the hydrocarbon
stream, thus obtaining branched monofunctional and branched polyfunctional
alcohols respectively from monohydroxy, and polyhydroxy alcohols in the
condensation reaction of alcohols. Saturated alcohols are preferably used as the
feedstock. Known catalysts of the Guerbet reaction, such as hydroxides and
alkoxides of alkali and alkaline earth metals, or metal oxides in combination with
a co-catalyst may be used as reaction catalysts. The amount of the catalyst to be
used in the reaction varies from 1 to 20 %, preferably from 1.5 to 19 %, by
weight. Suitable co-catalysts include salts of chromium(IIl), manganese(II),
iron(Il), cobalt(II) or lead(Il), or stannic oxide or zinc oxide, the salts being salts
soluble in water or alcohols, preferably sulfates. Co-catalyst is used in amounts
varying between 0.05 and 1 %, particularly preferably between 0.1 and 0.5 %, by
weight. Hydroxides of alkali metals together with zinc oxide serving as the co-

catalyst are preferably used in the reaction. Chain lengthening by means of the
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between 0.05 and 1 % particularly preferably between
0. In dedrdchentical Bynthesis carboxylic acids, particularly fatty acids in plant oils

are first extracted, followed by forming salts of carboxylic acids by dissolving
them into methanol or aqueous methanol solution, containing 10 — 20 % by
weight of potassium hydroxide for neutralizing carboxylic acids, to form an
electrolyte solution for electro-chemical oxidation. The salts are transformed to
long-chain hydrocarbons by the reaction known as Kolbe synthesis. The carbon
number of the obtained product is one carbon lower than that obtained using the

ketonisation reaction.

Reduction of the product obtained from the chain-lengthening step to
hydrocarbons (paraffin) is carried out by hydrogenation, thus removing the
polarity due to oxygen atoms, and further, oxidation stability is improved by
saturating any double bonds. In the hydrogenation, the product of the chain
lengthening reaction and hydrogen gas are passed to the hydrogenation reactor at

a pressure typically between 1 and 15 MPa and the temperature from 150 to 400
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from chain lengthening reaction, and if the pour point of the product is low

enough.

Products produced from biological starting materials using methods described
above mainly comprise saturated hydrocarbons and mixtures thereof. They may
be used as base oils and as components for producing base oils depending on
which are the desired properties of the base oil. High-quality base oil or a base oil
component of the API Group I+, preferably Group III is obtained as the product,
said base oil or base oil component being particularly suitable for the production
of high-quality lubricants, white oils, process oils, and oils for metal working
fluids.

Advantages of the invention
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similar sizes behaving under different conditions in a similar way.

Base oil or base oil component of the invention consists mainly of isomerized
paraffins, the rest being mononaphthenes, and to lower extent, non-fused
dinaphthenes. It is known that mononaphthenic compounds and also non-fused
dinaphthenes posses similar physical properties as isoparaffins. Fused naphthenes
in prior art products have lower VI and poor temperature viscosity properties, as

well as poorer oxidation stability.

For the base oil or base oil component of the invention, high VI of the product
means in practice that the amount of the viscosity index improver, VII, typically
used in lubricating oil compositions may be reduced. It is generally known that for
instance in engine oils, the VII component is the main cause for deposits in the
engine. In addition, reduction of the amount of VII results in significant savings in

formulation costs.
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Compared to esters, the nonpolar base oil or base oil component of the invention
is more compatible with conventional hydrocarbon base oil components derived
from crude oil, base 0il components obtained from Fischer-Tropsch process, as
well as with lubricant additives. Moreover, there are no such problems with

elastomers, such as sealant materials as encountered with esters.

Advantages of the base oil or base oil component of the invention include the fact
that it complies with the requirements for base oils according to API Group II+,
preferably Group III, and may be used in automotive engine oil compositions like

other base oils of API classification, according to same base oil interchange rules.

The base oil or base oil component of the invention is derived from renewable

natural resources as can be analyzed from the **C isotope content of the product.
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biological origin in traditional mineral base oil is shown. Table 4 shows the

properties of the base oil components prepared in Examples 1 to 5 from biological

starting materials, and Table 5 shows properties of products of the prior art.

Example 1

Preparation of a hydrocarbon component from stearic acid fraction

A mixture of plant oils (linenseed, soybean, sunflower, and rapeseed oils) was
hydrolyzed, and the fatty acids were distilled to obtain product fractions according
to carbon numbers. Double bonds of the fatty acid fraction used as the feed were
selectively prehydrogenated. The stearic acid fraction (C7H3sCOOH) thus
obtained was diluted with a paraffinic diesel fuel based on biological raw
material. The stearic acid content of the mixture was 31 % by weight. The

feedstock was ketonized in a continuous tube reactor using a MnO, catalyst. The
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Example 2

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

Palm oil was hydrolyzed, and double bonds were selectively hydrogenated. After
hydrogenation, the fatty acid composition was as follows: C14 1 %, C16 44 %,
C18 54 %, and C20 1 %, all percentages being by weight. Fatty acids were
ketonized as in Example 1, and the ketonization was followed by removal of the

solvent by distillation.

In the hydrogenation step, the ketone mixture obtained above was hydrogenated in
a Parr reactor using a dried and activated NiMo/Al,O; catalyst to give a linear
paraffin. The ketone mixture was hydrogenated under a pressure of 3.3 MPa, at

340 °C, mixing speed being 300 rmp. Palm oil resulted in linear paraffin.
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The mixture of fatty acid methyl esters was diluted with a paraffinic diesel fuel of
biological origin. Fatty acid methyl ester content of the feedstock obtained was 30
% by weight, and the feedstock was ketonized in a continuous tube reactor as
disclosed in Example 1. Both saturated and unsaturated ketones were thus

obtained as products.

In the hydrogenation step, the ketone mixture obtained above was hydrogenated in
a Parr reactor as in Example 2. Also the isomerization was performed as in

Example 2.

Example 4

Preparation of a hydrocarbon component from tall oil based isomerized fatty acids

Mixture of fatty acids from distilled tall oil was isomerized using a mordenite
catalyst in a Parr reactor. H mordenite zeolite served as the catalyst, and water

was used in an amount of 3 % by weight of the total mass of the reaction mixture.
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continuos tube reactor using a MnQ; catalyst. The temperature of the reactor was

370 °C, the WHSYV being 1.7. A mixture of isomerized ketones was thus obtained
as the product.

In the hydrogenation step, the ketone mixture thus obtained was hydrogenated in a
Parr reactor as in Example 2. The solvents were distilled off from the final
product under reduced pressure. Thereafter, n-paraffins were extracted from the
product by solvent de-waxing method, and finally, the paraffinic product was
finished by filtering through kieselguhr. Mainly branched paraffins were obtained

as the final product.

Example 5
Preparation of a hydrocarbon component from tall oil based isomerized fatty acids

and dicarboxylic acid

The isostearic acid fraction prepared according to Example 4 and C6 dicarboxylic

acid (adipic acid) were mixed in a molar ratio of 1:3. The feed mixture was
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and free fatty acids. Hydrocarbon components may also be produced from natural

waxes consisting of fatty acids and alcohols by proceeding in a similar manner.
On the other hand, corresponding alcohols may be prepared from fatty acids using
for instance a Ru/C catalyst, and said alcohols may be traditionally esterified with
fatty acids. Esters of the carbon number C36 are thus obtained for ketonization,

while natural waxes are typically C38-C46 esters.

Example 6

Preparation of a hydrocarbon component from C16 alcohol derived from plant oil

For condensation reaction 200 g of C16 fatty alcohol, palladium chloride (5 ppm
palladium) and 12 g of sodium methoxylate were weight 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 condensated alcohol was stabilized in GC
analysis. After reaction the product was neutralized with hydrochloric acid,

washed with water and dried with calcium chloride.
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tall oil based isonerized fatty acids

Similar hydrocarbon compounds may be produced by other condensation

reactions and in radical reactions in a similar way.

Table 4
Properties of the products produced in Examples 1-6.

Analysis Ex.1 (Ex.2 |Ex.3 |Ex.4 [Ex.5 |Ex.6 Method
KV100 (cSt) 52 43 5.8 6.5 164 |43 ASTM D445
KV40 (cSt) 23.0 183 |27.7 |34.0 |1505 |18.2 ASTM D445
VI 164 153 159 148 115 145 ASTM D2270
Pour point (°C) -6 -21 -18 [ -12 -12 -26 ASTM D5950
GC distillation (°C) ASTM D2887

10 % 419 375 455 390

50 % 475 457 481 444

90 % 486 474 497 455
GC-Noack (w-%) 5.8 12.5 4.2 11.1 DIN 51581-2




and di carboxylic acid The isostearic acid fraction
prepared according to Exanple 4 and C6 di carboxylic
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was hydrogenated in Parr reactor as in Exanple 1
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Moggnaphghenesy, | oy 12o ckters pr so:i!p@ derli ved f|r%m f af fIMS
acids of saidffats ahd oills, corre nnnrii o_al colhol s
Dingplithepese f at t y| Gici ds| Hydrpcar bonz():orrponents y all §MS
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Otlaee ingishthends al codl s by proceedingl O0n a |si m | dr0 manngFIMS
On the other hland, cprresppnding| al cohols ngy be
Suli€ ed fromffafty hcids using ffeor instancd a Ru/ CASTM D3120
catal yst, and |said a| cohols may pe traditionally |;,pa294
: I cu W ([IL4 atl aCl Up. LESl[E Ol trie gal DUTI
Nlﬁiﬁl‘?‘g’efr’ﬂ%G are<t us pbtained for ieton' zatign, whil ést4629
ratural—waxeslaretypieal -y 381046 est ers—Exanrpte—6
Prepar ation of a hydrocar bon conmponent fromd 6
tabls derived fromplant oil For condensation
reaction 200 g of A 6 fatty al cohol, palladium
c hPwpexdies Obthp basepailsifdberpyorantd 12 g of sodi um
net hoxyl ate were weight in a Parr reactor. M xing
Analysis API API API API Method
GplIl, GplIl, GpIll, | GplV,
HC-CDW | HC-CDW | SW PAO
KV100 (cSt) 4.29 6.00 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
CCS at -30°C (cP) 1750 4100 2300 ASTM D5293
CCS at -35°C (cP) 3100 7800 1560 3850 ASTM D5293
GC distillation (°C) ASTM D2887
10 % 395 412 394
50 % 421 459 421
90 % 456 513 459
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
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Preparation of a hydrocarbon conponent fromfatty

aci ds derived from pal m oi

The C31, C33, C35 ketone mixture obtained from the ketonisation stage was
hydrodeoxygenated continuously in a tubular fixed bed reactor using a dried and
activated NiMo/Al,O; catalyst to give linear paraffins. Hydrodeoxygenation was
carried out under a pressure of 4 MPa (40 bar), at 270 °C and with WHSV of 1
1/h.

The linear paraffin wax obtained in the HDO step was isomerized continuously in
a tubular fixed bed reactor using a reduced Pt molecular sieve/ALO; catalyst to
give branched paraffins using a reduced Pt molecular sieve/Al,Os3 catalyst.
Isomerization was performed at 340 °C, under a hydrogen pressure of 4 MPa until
the pour point of the product was below —15 °C. Finally, light fractions were

distilled under reduced pressure and separated.

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

and fish oils, and animal fats.
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ASTM D 2887 | 10 %, °C 431 355
50 %, °C 453 384
90 %, °C 497 415
DIN 51581-2 GC Noack 4.4 33.1
FIMS paraffins 90.5
mononaphthenes 9.5
dinaphthenes 0
other naphthenes 0
ASTM D 3120 | S, mg/kg 0 0
ASTM D 4629 | N, mg/kg 0 0
Example 8

Determination of the biological origin of the hydrocarbon component

Hydrocarbon component of biological origin was weighed into mineral oil based
Group III base oil, and mixed thoroughly. For the first sample, 0.5014 g of the
hydrocarbon component of biological origin was weighed, and base oil
component of the Group III was added in an amount to obtain a total weight of

10.0000 g; for the second sample, 1.0137 g of the hydrocarbon component of
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Example 9

Carbon number distribution

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

dependent on distillation. In Figure 1 the carbon number distributions of VHVI
(413-520 °C cut) and the baseoils of the invention (360-°C cut) are shown. The

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

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

413 °C corresponding to C26 paraffin. The baseoils of the invention contain

higher amount of higher boiling fractions compared to the conventional product of

same viscosity range (KV100 about 4 cSt), as shown in Figure 1 with carbon




hi gher anmount of higher boiling fractions conpared to
t he conventional product of sane viscosity range
W@ Eod7037about 4 cSt), as shown in Figure 1 w tPCT/FI2006/050552
car bonnunber distributions. The | ower boiling
conmponents with carbon nunber,< C31 are due to
cracking in isonerization.'ﬂ%?fﬂgher boi | i ng
conmpounds enhance VI.C ains 1. Base oil, characterized
in that the base oil conprises branched saturated
hyauroberrdigsributionsi Rhe tards doilingnésanponefts ayith earbon @pmper < C31

the 14C isot.ope.content .of the .total..carbon content |

¢ nreisiess GRrORE a3 s Tperhoiif i SbgiR Hanset V1.
in the year 1950, it contains at |east 90 % by wei ght
of saturated hydrocarbons, l|inear paraffins |ess than
10 % by weight, not nore than 0.1 % of fused

pol ynapht henes, and at |east 50 % by wei ght of the
saturated hydrocarbons are within the carbon nunber
range of no nore than 9 carbons. 2. Base oil according
to claiml, characterized in that the 14C i sotope
content is nore than 90 % preferably nore than 99 %
3. Base oil according to claim1 or 2, characterized
in that at least 75 % by wei ght of the saturated

hydr ocarbons are within the carbon nunber range of no
nore than 9 carbons. 4. Base oil according to any one
of claims 1-3, characterized in that the width of the
carbon nunber range thereof is no nore than 7 carbons,
preferably no nore than 5 carbons and particularly
preferably no nore than 3 carbons. 5. Base oi
according to any one of clainms 1-4, characterized in
that it conprises at least 95 % preferably at |east
97 % and at best at |east 99 % by wei ght of saturated
hydrocarbons. 6. Base oil according to any one of
clainms 1-5, characterized in that it conprises



less than 5 % and preferably | ess than 1% by wei ght of

linear paraffins. 7. Base oil according to any one of
W@b@i7/068799 6, characterized in that it conpri SeBCBHFRBE/050552

% preferably 5-30 and particularly preferably 5-15 %

of nmononapht henes. 8. Base oi | qz;wcordi ng to any one of

clains 1-7, characterized in 3f at it conplies with the

requi renents for base oils according to the

classification of the APl Goup Il+, and preferably

G 6lgims| | . 9. Base oil of according to any one of

clains 1-8, characterized in that CCS-30 viscosity of

said base oil is no nore than 29.797*(KV 100 27848 cP,

pr ef Bashbil, cRariRtcizedain hdt AROHAKVAD Qompeifés/ bflched saturated

CCS-35 viscosity is no nore than 36.108*(Ky100) 3 069

c Phydspearanshayingcapkanenymbgss 90 ablpast+( 18y 1) Coisotope epntent of

po i i -9. faar, . .

P2l Bl BirbliF kit h i Blse o iy BER SHAUCHETE QiBhg evel in

Bathe yaal 185,01t dlonirsoataleyst H0e%oby cveghitsoflsafyrated hydrocarbons,

characterized in that_ the viscqgsity index of said base

oi fingag Hﬁrﬂﬁeﬁ lestathan 1 K0 "o B evedshty ™of ghee Par0-1 3%, of Tused

pay Lyl f.en fa :

P BigrathRienls, B F1ARL 10 2b IR GRODT i JoRbicR R Ehbons ar

c| within the ¢@rbor hambertremgezafchoi more Ilzen @ tezbansl ati ity of

the base oil having a kinematic viscosity from3 cSt

to 8 cSt, is not nore than 2271.2*(KV100) 3 5373 %

127, BagQiridcoritgPiodilfieh 1 Oclpdcterifedin hedheB*d isblope content is

characterized in that it is derived fromstarting

mamerd than 86 Y ipssfergblyanomsithayi 9 %el ect ed from t he group

consisting of a) plant fats, plant oils, plant waxes,

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

Oi B SBasa¥itaccattlidg to claim 1 or 2, characterized in that at least 75 % by

weight of the saturated hydrocarbons are within the carbon number range of no

more than 9 carbons.

4. Base oil according to any one of claims 1-3, characterized in that the width of
the carbon number range thereof is no more than 7 carbons, preferably no more

than 5 carbons and particularly preferably no more than 3 carbons.

5. Base oil according to any one of claims 1-4, characterized in that it comprises
at least 95 %, preferably at least 97 %, and at best at least 99 % by weight of
saturated hydrocarbons.

6. Base oil according to any one of claims 1-5, characterized in that it comprises

less than 5 % and preferably less than 1 % by weight of linear paraffins.

7. Base oil according to any one of claims 1-6, characterized in that it comprises

5 -50 %, preferably 5-30 and particularly preferably 5-15 % of mononaphthenes.



b) fatty acids or free fatty acids obtai ned from pl ant

fats, plant oils, plant waxes, aninmal fats, aninal
words/oesm mal waxes, fish fats, fish oils, fisShCTVERE®/050552

and m xtures thereof by hydrolysis,

transesterification or pyrolysjs, and c) esters

obtai ned fromplant fats, plant oils, plant waxes,

animal fats, aninmal oils, aninmal waxes, fish fats,

fish oils, fish waxes, and m xtures thereof by

t r dnBasstadk acx:bzdatg' toranyame df claima |1-% athasacs¢rizeg: inythatdt gemplies

obt d fromplant fats, .plant oil ,
b1 EF ptgfnfifor R oif R RbreMe, ot FRkHIREE of the APt

fISPoupIII[—S’,anﬁlpséfem oupMM. m xtures ther eof by

saponi fication, and e) anhydrides of fatty acids from

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

3\22 en%ése ?ﬁf d(?f n?c%@d%sto}'%ecglg fJf' c?:ﬁlalg gt ? chfak'z?ér%gﬁiejbdsm tilht‘?bs 30

byvigadsity iof isgidtbasnoidfis fis ewré &tama9a7<9r7cua<\broqg‘i &itcp, prefferably no

and fish ori and %) fatty al cohol s

in wth

orméredeth%le *ﬁ(?(é@&as réa)ucFF§n3 rUSROStE Br moargre th

ac A P Jpa I Wﬁ’ﬁ)o 2anE npl
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f I péintbeirg notaonvadr A9 XE upreferdbhe netodver ar°@ and parylcdlleﬂy poedetably
grade fats and oils, and fats, oils and waxes obtai ned
bynQjeWet 118 “bngi neering, and i) m xtures of said

starting materials. 13. Base oil according to any one

of clainms 1-12, characterized in that it contains |ess

t hah B&seYpil pacedirgb by ahyé&metdmaﬁlaﬁn%l -anchgracterized anlthat the

preferablylessthan1%b¥l glt of argmatic carbo
viscosity index of said base oil is higher than 115, preferably higher than 130,

particularly preferably higher than 140 and at best higher than 150.

11. Base oil according to any one of claims 1-10, characterized in that the
volatility of the base oil having a kinematic viscosity from 3 ¢St to 8 cSt, is not
more than 2271.2*(KV100)>>7 ¢,

12. Base oil according to any one of claims 1-11, characterized in that it is

derived from starting material of biological origin selected from the group

consisting of

a) plant fats, plant oils, plant waxes, animal fats, animal oils, animal waxes, fish
fats, oils, waxes, and

b) fatty acids or free fatty acids obtained from plant fats, plant oils, plant waxes,
animal fats, animal oils, animal waxes, fish fats, fish oils, fish waxes, and
mixtures thereof by hydrolysis, transesterification or pyrolysis, and

¢) esters obtained from plant fats, plant oils, plant waxes, animal fats, animal
oils, animal waxes, fish fats, fish oils, fish waxes, and mixtures thereof by

transesterification, and



14. Base oil according to any one of clainms 1-13,
characterized in that the sulfur content thereof is

wo ews/osdtan 300 ppm preferably | ess than 50 ppPQT/FI2006/050552
particularly preferably less than 10 ppm and at best
| ess than 1 ppm 15. Base oili$ccording to any one of
clains 1-14, characterizedin? hat the nitrogen
content thereof is less than 100 ppm preferably |ess
than 10 ppm and particularly preferably less than 1
pp meal witsofofatty aiciﬂ@rqhtaigeg froanyplaoh éatsf plantagitss plant Svaxes,

char i 452 3ol W S B, R0 s, an

t han nlikfurés theRof byt spehifitatisretfd abl y no nore than 70 C,

Zﬂg) %tgb)?der?dtes r(])?’ f:g?yr Sci(gshfingpCianct: fgtg,l Sltaulltl (l)i?st, Ipﬁlgt \E)Vg;(enst, fmi%a(ljfats,
animal oils, animal waxes, fish fats, fish oils, fish waxes, and mixtures thereof,
and

f) esters obtained by esterification of free fatty acids of plant, animal and fish
origin with alcohols, and

g) fatty alcohols or aldehydes obtained as reduction products of fatty acids from
plant fats, plant oils, plant waxes, animal fats, animal oils, animal waxes, fish
fats, fish oils, fish waxes, and mixtures thereof, and

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

1) mixtures of said starting materials.

13. Base oil according to any one of claims 1-12, characterized in that it contains
less than 10 %, preferably less than 5 %, and particularly preferably less than 1 %

by weight of aromatic carbon.

14. Base oil according to any one of claims 1-13, characterized in that the sulfur
content thereof is less than 300 ppm, preferably less than 50 ppm, particularly
preferably less than 10 ppm, and at best less than 1 ppm.

15. Base oil according to any one of claims 1-14, characterized in that the
nitrogen content thereof is less than 100 ppm, preferably less than 10 ppm, and
particularly preferably less than 1 ppm.

16. Base oil according to any one of claims 1-15, characterized in that the
distillation range of said base oil is no more than 150 °C, preferably no more than
100 °C, particularly preferably no more than 70 °C, and at best no more than 50
°C (distillation points D10 and D90).



