CONVERSI ON OF VEGETABLE O LS TO BASE O LS AND TRANSPORTATI ON FUELS FI ELD OF
THE | NVENTI ON [ 0001] This invention relates generally to fuels and

| ubri cantwoderooaed4f r om bi omass, and specifically to nerhods2e0058y$t ens
for efficiently making base oils and transportation fuels fromvegetable or
crop oils. BACKGROUND [ 0002] Biofuels are of increasing interest for a
nunmber of reasons including: (1) they are a renewabl e resource, (2) their

production is | ess dependent on geopolitical considerations, (3) they
P ovide the GOSMIRMIPNIOR ARGET ABBECUES T OBASE OILSBNGA T el s i n
exi sting vehicles, and (4) the ne%)ﬁéfenhouse as em ssions can be

substantially reduced by VIRANSE &EI%F biSof uel

precursors-particularly in the case of cellul osic feedstocks. See Pearce,
"Fuels Gold," New Scientist, 23 Septenber, pp. 36-41, 2006. [0003] An
easi | y-obt ai nabl e biofuel is vegetable oil, which largely conprises

triglycer rggD @rggTRVIBNeEONAtL LY acids. The properties of vegetable oil,
however, neke it generally inappropriate for use as a direct replacenent

for petro{@en] FhRSRVertiBn YOS EnSNY} RERclsARd NG LRESIAREE fiBh] BiomuisSCcosi ties
are generally too high and do not Burn cleanly enough, thereby |eaving

damagi ng eat bpecifieplysita snghodshenémystems Addefficonty | makimggedsabdiss endls t end
to gel at, |ower tenperatures ereby hindering their use in colder
cIinates.U?nggmﬁFg@F%%Eméyg&ﬁhﬂ?ﬂéFéﬁoﬂ%en the vegetable oils are bl ended
with petroleumfuels, but still remain an inpedinent for long-termuse in
di esel engi nes. See Pearce, 2006; Huber et al, "Synthesis of Transportation
Fuel s from Bi omass: Chemistry, Catalysts, and Engineering," Chem Rev.,

vol . 106, BASKGUBQANIPOo8 2006. [0004] Transesterification is currently a

met hod used to convert vegetable oils into diesel-conpatible fuels (i.e.,
convent i oH¥02hBaddiels efe) oft ihercassag interedd dpih@ duinher of reasons including: (1) they

are a renewable resource, (2) their production is less dependent on geopolitical
considerations, (3) they provide the possibility of a direct replacement of petroleum-
based fuels in existing vehicles, and (4) the net greenhouse gas emissions can be
substantially reduced by virtue of CO, uptake by biofuel precursors—particularly in
the case of cellulosic feedstocks. See Pearce, “Fuecls Gold,” New Scientist, 23

September, pp. 36-41, 2006.

[0003] An casily-obtainable biofuel is vegetable oil, which largely comprises
triglycerides and some free fatty acids. The properties of vegetable oil, however,
make it generally inappropriate for use as a direct replacement for petroleum diesel in
vehicle engines, as the vegetable oils’ viscosities are generally too high and do not
burn cleanly enough, thereby leaving damaging carbon deposits on the engine.
Additionally, vegetable oils tend to gel at lower temperatures, thereby hindering their
use in colder climates. These problems are mitigated when the vegetable oils are
blended with petroleum fuels, but still remain an impediment for long-term use in
diesel engines. See Pearce, 2006; Huber et al., “Synthesis of Transportation Fuels
from Biomass: Chemistry, Catalysts, and Engineering,” Chem. Rev., vol. 106, pp.
4044-4098, 2006.

[0004] Transesterification is currently a method used to convert vegetable oils into
diesel-compatible fuels (i.c., conventional biodiesel) that can be burned in

conventional diesel engines. See, e.g., Mcher et al., “Technical Aspects of Biodiesel
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conventional diesel engines. See, e.g., Meher et al., "Technical Aspects of
Bi odi esel Production by Transesterif cation-A Review," Renew. & Sustain.
Ener gy RewoO,2000al117420, pp. 248-268, 2006. However, a si mPCarusec@vmdsfpow

probl em wi th conventional biodiesel fuels still remains. This problemis at

| east partly due to_the fact that l.ower te ratures, e.g., around
freezing EPE‘éPCMY TEﬁné?ﬁteébtl@Ia“%‘fTé%naﬁ?Y}FWke%%neg}r)lg‘ gﬁ%@“n ]Perglgg\ﬁl"aé’ Oreadily.

Convent i ongl ?ﬁ?i%@-ﬁ%@z_obé P& WES! ¥ SHRTROSEY Rl BF&b'TBfﬁ WAt e6svenhibedd have
| ong straight chain aliphatic groups attached to a carbonyl group. Al so,

t he t r ansbodasélf fuchtdtiinreofainse gEhialprebloml is agtdrisbparsly alugrtoBhe facdfthgsrabduci ng
nore than, 90% di esel range fuels with little,or.no rosene or gasoline
ange. f Al SN RURSny PIRIEH AECERE (o) BeCE SPoiiEt SR BERGREBRS 1 om
For the coavessiaielilyV eosivaltichad Bebdiisbiers Rinhdill Qoﬁ%ﬁ&dfdferhéthgzpe@ers
non-diesel), it is likely that the oils nust first be converted to al kanes

( par af f i nghich/lpgedeng straightphai aliphetic aeuphattached tupsatbenyk gronp.i Alihe fatty
aci ds (obt,ai . l.e.qil).: trl r oxjidation
stabili ty{hgn%a%ggﬁ%rﬁ%aéggao\rﬁgggﬁa ev%gléex)nhbﬁtg% 0 Ileoﬁg%rl?égtp\?\? q?’l(aﬂléelﬁg}rea y inprove
t he oxi dabiwndisdchhint tiyelotvithH@tlé vehe kietos@orn@kelitdhangd freatbns pbercby ow

t enperature performance of the fuel even worse. |sonerization of the

par af f i nslipaingathetypssaf duglpipsodyeeh therafrqpobie] thacwsreringlof veaettedad and

systems f gieelii Gh SBhlY ARLORSSShAGNROS! AL Anandhof ¢ R ahhs it o2

broader range o types ubricants, t'en sinul taneously, would be
hi ghl y bepafvicaedto alBRICERHADHEEEHL PTI ON OF THE | NVENTI ON [ 0007] In sone

enbodi ments, the present invention is directed to nmethods (i.e., processes)
and syst e(®08pIt ipraboessitingofind thay Gevatuderichomt tht Thttgacild @beghaibfrbin-ter i ved
oils, so as to produce base oils and transportation fuels, wherein such

processi nyegeiblq pild icaptripuise de swer Axidatgn sl andgdeppgise anyl @t whlect
L Somer | 2 ahidiBe nb¥BE vl -echdtafll grgﬁagg 25 A \aRIQAHSRL A1 o LEFhRxat | east

a partial oneri zation o acl d conponent
bi ol ogi catheyaltedy ped lowl tsmpémtuso perfeuehceabthdifodntven woueh Iedmgdameon zat i on

serves to '%ncrea t he cali.bon nunbe]l; of at |east sone of the product,
of the paraftins can ameliorate this problem.

[0006] Accordingly, methods and systems for efficiently processing vegetable and/or
crop oils into a broader range of fuel types and lubricants, often simultancously,

would be highly beneficial.

BRIEF DESCRIPTION OF THE INVENTION

[0007] In some embodiments, the present invention is directed to methods (i.e.,
processes) and systems for processing triglyceride-containing, biologically-derived
oils, so as to produce base oils and transportation fuels, wherein such processing can
initially proceed via hydrotreating (Type 1) or direct isomerization (Type 2). In all
such cases, the processing effects at least a partial oligomerization of fatty acid
components of the biologically-derived oils. In some such embodiments, such
oligomerization serves to increase the carbon number of at least some of the product,
so as to afford a broader range of base oils and lubricant compositions. The multiple
product streams afforded by some such systems/methods (e.g., diesel fuel + high-
value lubricants) serve to enhance the economics of these systems/methods over that

of the respective systems/methods that provide for single product streams.
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so as to afford a broader range of base oils and |ubricant conpositions.
The multiple product streans afforded by sone such systens/nethods (e.g.,
di esel fu&bD200mighival ue | ubricants) serve to enhance theceaseariossvf these
syst ens/ net hods over that of the respective systens/nethods that provide

f i ngl t st OOO I nmbodi t th t
| nvent | onfIGBGE SerBcET o gREN Sy o BSHEt FEGRG! aaFFEt Py OTymEe 1

Met hods) fRhdRS %@'Hcﬁr@tgty é‘%?y&,' i N?é?ﬁ’odi% %&eﬁm@ﬁcn&g h&k dif ans@Rsd @ iopf uel,
t he nethods conprising the steps of a) processing a

triglycer irdesportataimiualy thﬁetgetﬁlabﬂ @rmrlsmg)thefoeest dh) Igofmsung attrlglrycﬁraieg
di nmerizatio Tl%&}and deox t| on gf g i elimnatio ar boxti/ rbonyl
and/ or hyﬁ? ngm)legﬁa ) 06 OnsAEGE a2 P THAFEUOL edg to HéER sff)célﬂgal ned
therein S@ecﬁ@gé&t@ﬁ‘lé’%d%hﬁﬁﬁa‘cﬁ)ﬂ o dafRREY, ica@dn il XhAI6Lhy IDLY1Eh i) Gf
processing conprises hydrotreating and subsequent water renpval; (b)

i solmerl zi Hepatuieicd| faguneeifl zeampanenisr eonsyiged dhcicBoner by 40 Dievidst fryen’ to
d d
yleld an bﬁ &%énﬁez%? gﬁ%ﬁé‘r %vheyg‘ﬁ“ r ?ah{i' %%%eés? it ongpel‘rge mﬁ&%t@eaﬁﬁgplahﬁes a

base oil a’diesel fue soneri zed
m xt ure cméqms wdtel @abvdl) (b 1s&{mahﬂﬁ@g1&ﬁe (cmagoaid‘riza@)mbmngva aar bon
nunber of 30 or greater; and (c) dIStI||In9 the isonerjzed mxture to

ur

yi el d/ prolf@@éﬂéat’&éls‘é‘taé‘i’slt toayigldaangsragnized it fcydmmltbﬁ someriedgBiient s, the
present @c\(rﬁgﬁéeg’”a s ﬂeg&n@% 95 AE C?Oglegar fn‘BBEeIRI afid T HesdintHPe (Type
ase Ol an ue

1 Systens) pro u0| ng I ese processi ng
triglycer isdmedest aiixturegeontirokogi astl - deriowdidinee (jgraffiugdetvaly &cadon

cropbased chs stens c i.sing the followng ele ts: a a

o oboas: nbuhiry/SHEd SERtE oL SR RAl e Spbdte Ebadrias it bl e of
so as to gif-esitanglad QREFJEatTI Oon and deoxygenati on of unsaturated fatty acid
conponents contained therein, thereby providing for an oligonerized

m xture, MPFW ?ﬁ'ederﬁﬁé%ﬁl%&?t's“%e ﬁf@@éﬂtsﬁ%mﬂ)’a‘ﬂr R Hﬁé‘étécf'gotaﬁ% 5{”&?&9uent

wat er an 1 somerizatioh unit for 1sonerizing i gomreri zed
m xt ur e owyestenas of sofest |t§q&t (Bypec ht&lsgwts) tfor preeludingnbdss arternd eliesni Xialr e,

wherein the isoneri. xture.co ses a base oil conponent and a di esel
f uel coanWé?ﬂstsmgaFle MR o B U B e o ONSRTADES off Sfapast

based) oil, such systems comprising the following elements: (a) a processing
subsystem for processing a triglyceride-containing vegetable oil so as to effect
oligomerization and deoxygenation of unsaturated fatty acid components contained
therein, thereby providing for an oligomerized mixture, wherein said processing
comprises hydrotreating and subsequent water removal; (b) an isomerization unit for
isomerizing the oligomerized mixture over an isomerization catalyst to yield an
isomerized mixture, wherein the isomerized mixture comprises a base oil component
and a diesel fuel component, and wherein the isomerized mixture comprises at least
10 wt. % alkanes having a carbon number of 30 or greater; and (c) a distillation unit

for distilling the isomerized mixture so as to yield a base oil and a diesel fuel.

[0010] In some embodiments, the present invention is directed to one or more
methods of a second type (Type 2 Methods) for producing base oil and diesel fuel,
such methods comprising the steps of (a) processing a triglyceride-containing
vegetable oil to effect oligomerization of unsaturated fatty acid components contained
therein so as to provide for an oligomerized mixture; (b) isomerizing the oligomerized
mixture over an isomerization catalyst to yield an isomerized mixture, wherein the

isomerized mixture comprises a base oil component and a diesel fuel component; (c)
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10 wt. % al kanes havi ng a carbon nunber of 30 or greater; and (c) a
distillation unit for distilling the isonmerized mxture so as to yield a
base oi | wodow/dirmdel fuel. [0010] In sone enbodi nents, PCRATSRPIQSEYIHS
invention is directed to one or nore nmethods of a second type (Type 2

Met hods) for producing .base.oil and diesel fuel, such t hods conmpri sing
the st eps_Stalpp@&_)ﬂgjepwa@geg%l%urﬁﬂ?m%é? piRd ééﬁ_ﬁ gpmeﬁaeﬁgé?@m@eg% to
effect ol hgomer At AixtisaiiRked: fialt Yoacd d, ORISRl S CoRLBbAC
therein so as"to provide for an oligonerized mxture; (b) isonerizing the

ol i gonmer i newber af 3P eorogmatern(d) senmeatingathic odryclaombyzid maxtyicelnto anloveoneri zed
m xture, erein the.isonerized m.xture,conprises.a  bas i . conmponent and
Gl esel PUENECBHORERE VRS ReDBhS TREATERhERT e iRGe BiereCPORAREr ¢ 5
yield a diMcticiomRai @Edubbeqldhile, fuyer Bometibiag dit iedss ANBEtidR b MthX tHigir
conprises at |east 10 wt. % al kanes having a carbon nunber of 30 or

great er; beijing &gsiien forideld edasgr 9ili someri zed mixture into a |l ower boiling
fraction fromwhich diesel fuel is subsequently derived, and a higher

boi | i ng f t®df] bn;somnderfiedimaiis.e thee prdsgntf mvettam issdmrested itngoret ot east a
portion of the higher bojli fracgion ield a base oil.. Oogpﬂlnsorre
Ebod mentS IRl BracuRt BPRUSHRS GroysE et pB S o R et e ey of o
second typRIdgIoHMG-RriPY$ tBuch OysRARCESIHind thd fYERIing ecle@BAR (M)NG,

bi ol ogi cal | y-derived oil, such systens conprising the follow ng el ements:

(a) a probwssisiyg sibgyen don poecyngoesidlygriderontginnger¢asebiont abrisig
veget abl e gl | oﬁ%o%%g%%?%f (tf.egﬁsa%lr%tg(? T&h) é@i& LC%%l\Pf%h%ﬁ{? ger%t‘d{n%ﬁ S LAl LYd 23' d

corrponent S con ne ereln, an her’e an ol gOfT'éI’I Z

m xture; {Heyeby provide FEronmrdligaictinedimiktukQr (H)Somasi WoRgritittonoluhgofser i zed
m xture spo as to yield an isgonerized m xture, wherein the isonerized

m xture chepcrisies the pheemeized daimpn enes Anyickd an doslerred Misgr oHSHIR () a

Stripper gn%ris&ﬁéﬁz%ﬁin\‘;\ﬁguﬁé'ﬁoﬁlﬁﬁﬁr i%@é’oﬁ‘céﬁlp{)ﬁe Qfana\@td?éseﬁﬁeﬁéotlgﬁ)ot%hﬁl d a dry
i sonerized m xture, erein e 3ry [ Somertzed mxture conprises at | east
10 wt . % &)kasepphatormngrippiagrthonsomerired oixtiB6 orweeead es; to( vipldaa skpar at i on

unit for separatjng the dry.isongri.zed m xture into a |ow bailing fraction
from whi cROBFEER] PP Wge%ubﬁﬂ@%jé orpriged P ShEPrion Akt did Vhge
fraction; ;Ragks(8Nirf SEFOMHnIROIRSH 3030 RBatdNi(d) a separation unit for separating
the dry isomerized mixture into a low boiling fraction from which diesel fuel is
subsequently derived, and a high boiling fraction; and (¢) a second isomerization unit

for subsequently further isomerizing the high boiling fraction to yield a base oil.

[0012] The foregoing has outlined rather broadly features of the present invention in
order that the detailed description of the invention that follows may be better
understood. Additional features and advantages of the invention will be described

hereinafter which form the subject of the claims of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] For a more complete understanding of the present invention, and the
advantages thereof, reference is now made to the following descriptions taken in

conjunction with the accompanying drawings, in which:

[0014] FIG. 1 depicts, in stepwise fashion, Type 1 methods for processing
triglyceride-containing oil of biological origin so as to yield base oil and product fuel,
in accordance with some embodiments of the present invention;
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for subsequently further isonerizing the high boiling fraction to yield a
base oil. [0012] The foregoing has outlined rather broadly features of the
present iwoentowamn744n order that the detail ed descri pti oRCofUuSkéve/05139€Nt i ON
that follows may be better understood. Additional features and advant ages

of the inyent] i Ll be described hereinafter i.ch formthe subject of
the clai 03%1 len Hb@ﬁﬁﬁe%ﬁn eéi:@ng BRI PYHER foF mplemsRAlY et ’@?3] For a

nor e conphgtie, Ungeitsd Andigng; of the present invention, and the advantages
thereof, reference is now nmade to the follow ng descriptions taken in
conj unct i 016l FHGt Be depictsnpanyiopyisr dashmgs, Type vhingéthodsOGen | pre¢essing

' s for Qces '

depi , i f hi . T hod
TPy e IR PO ORGSO & o, T ERE ST 3hE Prosegt sk of

and produgiadctlancd WitRG&AE SladaRiveichibod RdhtesMAe hrBeit snwhtibitenar esent
i nvention; 00151 FIG 2 illustrates an exenpl ari)érType 1 systemfor

i npl emrent {4 7hEtGot sllustrateh enoppapepilyped sypfem for implepgoting nrtheds ®fdepi ct s,

in stepw shi : nmet hods for processing triglyceride-containing
oi | of bi ﬁ%o%&c%p?%?‘}%;ﬁﬁ%sé as to yield base oil and product fuel, in

accordance with sone alternative enbodi nents of the present invention; and
[0017] FIG 4 illustrates an exenplary Type 2 system for inplenenting

met hods obHHMELEYPEEIERIELION OF THIGINYENGEGN LED DESCRI PTI ON OF THE
I NVENTI ON 1. Introduction [0018] Enbodi ments of the present invention are

directed §o nmejhRAdsckdy ocesses) and systens for processing
triglyceride-containing, biologically-derived oils so as to effect

ol i gomer Lﬁ%ﬁﬁ@ﬂ%ﬂin&%‘?&%ﬁ?ﬁ%&ﬂ ifentBs ARk RY t&%&e%l?o&%&f&%cés%@%?ﬁ%yl I c

acid) co S contai ne erein, enroute tot Ion ase oils
and transpwitdnad oo pracusig ttiglygeridedt@sahingLigblogicRil pdessddnglsiso as tic bffevet hods
and syste effects at |east a partial oligonerjzation (e.qg., . dingerization)
of the faf lgpr%@?zétl%n%@néiﬁ?@’.ge?woéloﬂg wewr%%f htjéﬁﬁé I é@@%ﬂ& @fide 1),

the processhpsheRf:CcERdmcd! tefiin, Rht ke to the production of base oils and
transportation fuels (e.g., diesel fuel). Processing in such methods and systems effects
at least a partial oligomerization (e.g., dimerization) of the fatty acid components. In
some such methods and systems (Type 1), the processing proceeds via an initial
hydrotreating, whereas in other such methods and systems (Type 2), the processing

proceeds directly via an isomerizing step.

[0019] In view of the above-described limitations of the prior art, advantages of the
methods and systems of the present invention include, but are not limited to, the
generation of multiple product streams, and the ability to integrate one or more of

these streams with traditional refinery streams and processes.
2. Definitions

[0020] Certain terms and phrases are defined throughout this description as they are

first used, while certain other terms used in this description are defined below:

[0021] The prefix “bio,” as used herein, refers to an association with a renewable

resource of biological origin, such resources generally being exclusive of fossil fuels.

[0022] A “biologically-derived oil,” as defined herein, refers to any triglyceride-
containing oil that is at least partially derived from a biological source such as, but not

limited to, crops, vegetables, microalgae, and the like. Such oils may further
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hydrotreati ng, whereas in other such nmethods and systens (Type 2), the
processi ng proceeds directly via an isonerizing step. [0019] In view of the
above- deswoi2bedbiliiani t ati ons of the prior art, advant agegcofustéve/oasphods and
systens of the present invention include, but are not limted to, the
generation of .nu e product strgﬂ and the ability to_.integrate one or

ltip
more of t ARIBRIS g nketty ¢dy r alihe iPEHAECHePOET v dienesfpEth dsbrstoRedses. 2.
Def i ni ti ongiok@Q20] HeBr hgid ohefh'gsa(ﬁ@ﬁ%&r FCif t%m@FJaigaedast hr gghowk this
description as they are first used |l e certain other terns used in this
descri pti trelwreeiddeficnetl Betmw: N[l@t(ozlg]ae The PosablexSoureo of Bisdigsddrueki ei n,

refers to.an a ciation esource of biological origin,
such resoﬁﬁ@83§§§H%$%FF ‘ﬂg%ﬂﬁﬂe gﬁwﬁpé894 fossil fuels. [0022] A
"bi ol ogi cal | rived. oi ], fined herein, refers to any .

trigl ycerf@@gb f glxpsticoi ps tdﬁﬁfleqe diergin. | gkt opslety & |Ipola@rl?%/§avmgotﬁ?a
b|ologlcahﬂﬁgHggﬁmﬁgﬁﬁrgﬁwuggt not limted to, crops, vegetables,

m cr oal gae, the l'ike. Such oils may furtherconprlse free fatty acids.
The bi ol ogical source is henceforth referred to as "biomass."™ For nore on
t he advantages of using mcroal gae as a source of triglycerides, see R

Baum "M croal gae are Possi ble Source of Biodiesel Fuel,"” Chem & Eng.
News, vol. 72(14), pp. 28-29, 1994. [0023] "Tri ycerlde as defined

herein, refer to class of nolecul es having the flpll | ecul ar
structure: where x, y, and z can be the sanme or and wherei n one
or nore of the branches dgfined by x, y, and _z-ca aturated

ed herein, is
ere "R' is

<

regions. [0024] A "carboxyfjic aci d'H ‘*Tﬁfﬁ@ aci d,
a class of organi AAV|ng the general fornmula:®* OR
generally a satu I hydr ocafbon chain or a nono- or

pol yunsat ur at ed (Scarboqsgaain, wherei n such unsaturation is
provi ded by one nor e carbon car bo ubl e bonds (C=C) in said chain.

HoC——01_

O

<

O

where x, y, and z can be the same or different, and wherein one or more of the

branches defined by x, y, and z can have unsaturated regions.

[0024] A “carboxylic acid” or “fatty acid,” as defined herein, is a class of organic

acids having the general formula:



[0025] "Lipids," as defined herein, broadly refers to the class of

nol ecul es conprising fatty acids, and tri-, di-, and nonogl ycerides. [0026]
"Hydr ol yswe 200114 gl yceri des yields free fatty aci ds amdTgiSgaensi3ss such
fatty acid species also comonly referred to as carboxylic acids (see

above) 27] rTransesterificatio esterification," refers to
t he reactlgﬁfbegmeﬁngﬁmf Bﬁ? SEtyIgte n@ﬂ%ﬂ)jpggﬁﬁﬂxPocyv%lﬂ?3nn@§?eprspeC|es

[ 0028] opblgﬁﬂé%ﬁirgt@& I(aﬁenylﬁﬁydi@édrmpcm %ﬁbrelh%@ﬁ %nwufaﬁl&h isl ﬁ/r%v?d%@c“ on of
like or simlar nolecul 'Y to forma larger nolecule. For

exanpl e, bneat qlrlat)wobaﬂalntoﬁﬂam ctmlbtefbomﬂe((ﬁﬂ’(é)smrsmdmhmntl on can react or
conbi ne via the double bonds in their structures. Wen tw such species
conbi ne t (026} hLi@idsa*r gsr defledc libeijn, t beadlgs utfeisngp sthectless iof tretarekts a
"dimer." Wen, exanpl e, the afo enentloned fatty acid conponents
contalnlﬁﬁquﬁ%gﬁﬁﬁﬁﬁ tinglie 4R FPBW3Y6¥w§%ners conprised of three or

nmore ners are possible "trimers" "Fwdroproce55|n or

"hydr ot r eHNZﬁb"Hy@péw”tqf tﬁgiyé@r&eés‘/l@#is tﬁieéef@tr% ﬁt:lés fRGelywEds sugh fatty _
hydr ocar bg&@?@%& 'ifs%tc%hhﬁ‘énlwetf&r%g%fag%&fﬁoxg}’d@%&@s}('sé/esdab@@ g pressure and with

a catalys oprocessi ng can non- cat rocesses i ncl ude,

but are n ,odeox el of 0 e

rvdr ot + eanj02] PhifitsteRrel CSr S A aR Ryl IR AL SERE TSR o
exanpl es @fatgueid aidaegss® osgelde@ashiceipales. Unlted St at es Patent No.

6, 630, 066; and Elomari, United States Patent No. 6, 841, 063. Enbodi nents of

the pr esemozspveng(srﬁ&lmlbhr’za% MR hié?élﬁpfe@é}@%'daﬁlt{v% ROENGRN b liké Gryceri des
to paraffins. The't "hydr opr ocessi ng" "hydrotreating” are used

i nt er changiealdr yndh@uéqu(l e.[ bO86Y) tbl-fsbdn@flmgghm@ecvleasFQ!@kameht hesagirptedr ef er s

to the tr men dr ocar bonbased nmat er

condi ¢ ondby ity pedt SESRTE PRSRSS D s b ey g PUE G BIREE

renove i Mpdidtirees W/ 0o JubPkpaceesdentdic 150foem RhEdeE Aol WuRR &lid teesltibg: 9.

color, viscosity, oxidation stability, etc.), thereby renderlng an |nproved

product . species is termed a “dimer.” When, for example, the aforémentioned fatty acid
components contain multiple regions of unsaturation, oligomers comprised of three or

more mers are possible (e.g., “trimers”).

[0029] “Hydroprocessing” or “hydrotreating” refers to processes or treatments that
react a hydrocarbon-based material with hydrogen, typically under pressure and with
a catalyst (hydroprocessing can be non-catalytic). Such processes include, but are not
limited to, hydrodeoxygenation (of oxygenated species), hydrotreating,
hydrocracking, hydroisomerization, and hydrodewaxing. For examples of such
processes, see Cash et al., United States Patent No. 6,630,066; and Elomari, United
States Patent No. 6,841,063. Embodiments of the present invention utilize such
hydroprocessing to convert triglycerides to paraffins. The terms “hydroprocessing”

and “hydrotreating” are used interchangeably herein.

[0030] “Hydrofinishing,” as defined herein, refers to the treatment of a hydrocarbon-
based material with hydrogen under conditions typically less severe than those of
hydrotreating, so as to remove impurities and/or improve one or more physical
properties (e.g., color, viscosity, oxidation stability, etc.), thereby rendering an

improved product.

[0031] “Isomerizing,” as defined herein, refers to catalytic processes that typically

convert n-alkanes to branched isomers. ISODEWAXING (Trademark of CHEVRON
7



[0031] "lIsonerizing," as defined herein, refers to catalytic processes that
typically convert n-al kanes to branched isoners. | SODEWAXI NG ( Tr ademar k of
CHEVRONU.WBOAN0NMNC4Y cat al ysts are representative cat al yeCs/uss@d/osr39such
processes. See, e.g., Zones et al, United States Patent No. 5,300, 210;
Mller, %lé‘g&ﬂg&?es Pat ent : 5158 6{35 and.Mller, United States

Pat ent No 5 Cﬁtalﬁ[sé%)‘ﬁ]rel@rﬁe&%l%rcﬁfé Strised 1 8uch PRCTi s Bérei n,

refer to hxgésogtaanb%@as%e& Pafeht NH tS@UOleOMﬁ@PS{HM%' @t@te?WaY&lP'I\RJ es. Such
fuels include, but are not limted to, diesel, gasoli ne, jet fuel and t he

li ke. [0033]58'65)5 wodMiliga|United States Pated Merd&5A,312s a material suitable for
use in diesel engines and conformng to the current version at |east one of
t he foll oy003Q] SPeasforeadn dods,” ASTdIDed Herein," Sfandahgir&peborf-basad i foels f or

Di esel Fuel Euro ean, G ade CEN.9 panese Fuel Standards JIS K
2204; Thes%ﬁaeeg)rs‘ioéﬁ% P& 1C§6nf%‘r‘°g‘n@’€?soﬁmﬁ@1e s P NALSSF 15 ( NCWK)
1997 gui dgj em %Sggﬂe ﬁ)é‘t@ﬁglldﬁa%eq%l fuel; and The Un| ted States Engine
Manuf act urers soci ation reconmended gw deline for prem um di esel fuel

(FQP-1A). Ldo%@ “bie éi‘iﬁél" AMeFincd Adkefeld gf agﬁtgble%reltm%qﬁ%ﬁe%@lc&in{ek's“a' ly a

fluid und erat Ing tonditions “Mhtro uce etween two noving-surfaces so
t 0 r educeatiheoidfoimingan thodumwear vdrabmeecashem of Basbllowis' spreéttatisnd: n not or

oils are ner al cl ied by the rrerlc nPet Ieumlns itute as being
mineral oY M @%ﬁﬁp— gtapﬂardagavam 40 #ehbes Ol JEur@@%’uﬁéra dgy V). See

Anerican Bet ]’aﬁéx?e‘é@’Fh@lsﬁﬂaﬁdhtr@s ﬁéﬁ@zzﬁ’&‘bfﬁ&@hit&f‘Siélwgi?@aftloﬁpéonfg%ﬂl:&éh' y, for

| ubri cants, e or nore additives are added base oil to | nprove one or
more of i N‘éelgirtmped Maesuran NORKM) 1109 Tignalebudst fa)blpeernmm dicsid Suiclednd Ubei cant

applicatipn. [003 "Vi scosi can generally be vie here s it is
o0 | oqui alnyet asties FEes Marbiu GRE. 6% Ran ronaRyG: ik Bns

Vi SCOSi t Y phctnifildBesePAEMHENT AY. expressed i n terms of "kinematic viscosity"
havi ng unlts of centistokes (cSt). [0036] "Viscosity index" or "VI," as

e e, R8I, B e e, A SNl kv o
conditions) introduced between two moving surfaces so to reduce the friction and
wear between them. “Base oils” used as/in motor oils are generally classified by the
American Petroleum Institute as being mineral oils (Group I, II, and III) or synthetic
oils (Group IV and V). See American Petroleum Institute (API) Publication Number
1509. Typically, for lubricants, one or more additives are added to base oil to

improve one or more of its properties and make it more suitable for a desired lubricant

application.

[0035] “Viscosity,” can generally be viewed herein, as it is colloquially, as a fluid’s
resistance to flow. In many situations, viscosity is more conveniently expressed in

terms of “kinematic viscosity” having units of centistokes (cSt).

[0036] “Viscosity index” or “VI,” as defined herein, refers to an index created by the
Society of Automotive Engineers (SAE) to index changes in a lubricant’s viscosity
with variations in temperature, wherein the viscosity of a lubricant with a higher
VI will be less dependent on temperature than the viscosity of a lubricant with a
lower VI.  Historically, since the index’s temperature boundaries are 100°F
(40°C) and 210°F (100°C), the original scale spanned only from VI=0 (worst oil)
to VI=100 (best oil). However, since the conception of the scale, better oils (e.g.,
synthetic oils) have been produced, leading to VIs greater than 100.
8



with variations in tenperature, wherein the viscosity of a lubricant with a
hi gher VI will be | ess dependent on tenperature than the viscosity of a

| ubri cantweizotv/|1t4ewer VI. Historically, since the indePC3/uSemassvare
boundari es are 1000F (400C) and 210 OF (100 0C), the original scale spanned

only fro worst qil) | OO (best ojl). However, since.the
concepti o 371 éﬂé’ TOhte, astietiped hsﬁefns rqRECRgnts tb@iﬂwéf fRsFtuE A athicthzen
produced, ﬂhf%la@/il[‘?oﬁroo%/ h%wgr Sat & o t RaTM QRtehDB34d1 SERMrd PRENMcth g rolef i ned
herein, represents the | owest tenperature at which a fluid will pour or

fl ow. Seep9¥)-90,D AMI,endh@i.i onal Standard Test thhods D 5950-96, D
6892-03, and D 97. [0038] "d oud point," as defined herein, represents the
tenperatuﬂhBal“@hhdmoaufhmh&ﬁhaghm@htmqph&aethemﬁmaﬂauduﬁ‘WMChmwhﬁdl
formati on, See ASTM St andard Test Methgds D 57§%§?3 % 0, D 5551,
and D 577&6%1{1%)839111%;@@%06%6 RS H, Tostppfion.  REG &-&.nA fendagde 8

descri bes)ahd TP SAEeN 195500y & AT AR eent ai ni ng nol ecul e or fragnent
(e.g., an al kyl or alkenyl group) wherein "n" denotes the nunmber of carbon

t I . hi ng.
atons in Ldbga? {xggiéﬁﬂéd Hén?ﬁo %3@%&# teRRAGhHIC %gr AsdrbPER H%cgrﬁaﬂc%?t”ﬁ ' ng

3. Met hod I'Fst ment 1 oned previous
r ef er encehydro€drbon- &ontaini@omle&utmdr nfmgmaent he.gpr meﬂltyll m/aﬂienp]n graupdli r ect ed
to one or nDre met hods for pro u0| i

Base oi | gl glesel fuel t@e nmet hods
conpri si n heyemn s’tleyﬁ%n‘?‘}FS eSP‘éVB ?Eoﬂ ‘Y %é‘%%*?%&l % FrgnGRtedT melsshicai ni ng

vegetablenﬁkgaggegfhg&ﬁu bfggmgmﬁ%atlon and deoxygenation of unsaturated
fatty acid conponents contalned therein so as to provide for an

ol i goneri zed , id processing conprises hydrotreating and
subsequen? ma?%?ﬁygﬁﬁga qﬂ%£@3%9102) isonerizing the oligonerized m xture

over an i i,zat i on tal ) st to Y ed m xture, . wh reln t he

Csorer | zel DL AS A ERRETP Ry L Sl G FerRB SRR 30t S ey

conponent thegitesenh fvehtior fReditc3RARD i0hB br Thott WiEhERNBF bERBciAl Pagastl apd W . %

al kanes haV|n% a carbon nunber of 30 or greater; and (Step 103) distilling
u

the i somedicsddueti sheuneheds cpmariging thastepoel (Siapl 181 direessping @él’lgIYFW%rre such
met hod containing vegetable oil to effect oligomerization and deoxygenation of unsaturated

fatty acid components contained therein so as to provide for an oligomerized mixture,
wherein said processing comprises hydrotreating and subsequent water removal; (Step
102) isomerizing the oligomerized mixture over an isomerization catalyst to yield an
isomerized mixture, wherein the isomerized mixture comprises a base oil component
and a diesel fuel component, and wherein the isomerized mixture comprises at least
10 wt. % alkanes having a carbon number of 30 or greater; and (Step 103) distilling
the isomerized mixture to yield a base oil and a diesel fuel. In some such method
embodiments, there further (optionally) comprises a step (Step 104) of hydrofinishing
the base oil to yield a hydrofinished base oil.

[0041] In some embodiments, such above-described methods further comprise an
initial step of subjecting biomass to an extraction process, wherein said extraction
process provides for a quantity of triglyceride-containing vegetable oil. Typically,
such an extraction process involves solvent extraction. Such processes are well-
known to those of skill in the art. See, e.g., Hocksema, United States Patent No.
6,166,231.

[0042] In some such above-described method embodiments, the step of processing
further comprises an initial substep of hydrolyzing the triglycerides contained within

9



enbodi nents, there further (optionally) conprises a step (Step 104) of
hydr of i ni shing the base oil to yield a hydrofinished base oil. [0041] In
sonme enmboapDreerwE174duch above- descri bed net hods further @eowpS2@e/0ar398 niti al
step of subjecting biomass to an extraction process, wherein said
extraction process provides.for. a_quantjty, of triglyceride-containing

veget abl el °E R, 10 31 P, %%}C&&i%ﬁ{*&w@ 5 GaR5135KS 08 SRFant
extractl 08ata1§k'&h Py AoPRAEST ﬁ‘fg?yc\é’ﬁhéskﬂaﬁ%@ldt@eet ﬁ&ge&cﬁfs a%k{'gifcehﬂ ithegart . See,
e.g., Hoeksem, United States "Patent No. 6, 166,231. [00 In some such
above- desestilisticchatdiomvartb deisawhslis]l in He st eypcof.gptogasgiahgUnited Sretes

conprises,an initial bstep of hydrolyzing the triglycerides contained
mﬁthinthepg%ﬁgﬁ%ﬁ#gn%ﬁﬁ‘so as to yield free fatty acids. Such hydrolysis

can be acid- _or hasecatal yzed. drolysis, of triglycerides to yield free
fatty aciH@MﬁhHWBEyGEVOPHW%ﬁﬂﬁlF%s%%b P@%%db%nﬁwgﬁbmﬁ@%o§¥W6§@&6$e kill in

the art. Seem&iAtion 880 Bbcur viAUdIRH oBpBsy Rab&its tRvectt kP36
[0043] While not intending to be bound by theory, the above-descri bed

ol i gomer i eanparenishayingugivng of weaturatiph a Natidtihat, dependunglanrtye embediimens bet ween

fatty acid.conmponents havin egj ops, of. unsaturation. .Note .that, depending
on the enBUSTHEREIOLFILESRAT Polor BHF U T MBS Be P e 4" dur 1 ng
hydr ot r eattifig hﬁﬁ’ﬁltr&@ﬁl%f ) ﬁﬂ@ﬁ!ﬂﬂléﬁ&lﬂ@liéb\ﬁ%r&hﬁ&ﬁ%ﬂ]ﬁ;be'EM&inﬁﬂBrlcﬂiveﬁ,l{ﬁi@ _

ol i goneri zation woul d be g-ernally-dnlven, but it is envisioned that this
coul d additt isopayipipnest teatt tish £oilde hdienatlyeni cdtemyativgy be chemically- or
CatalytiC?&Lgﬁhﬂpﬂﬁﬁ&md[0044] In sonme such above-descri bed net hod

enbodi nment’s, €0 Irgonerized m xture conprises an oligomer conponent,

wh int i t of i i ) is. t | bout 50
w0 di bRl Py B pReT R spRbod Ao bR T TR mR s E e r | wat on
of unsat ugghgksch ahtotigdmef cGRPRRAE RitRYein kit SIRITNQIBRIpoRE QtisAR M Xturk he

ol i gomer conponent conprises at |east 50 wt. % di mer species. [0045] In
sone suchcebpusss dgeloestiabeut Hhivd dio wemers(dimerey) epeaiesa(l-sudimere pesgitingrftareasi ng

the unsat leeac{i&gri£a?{qo!ﬁyof%%'sgm%?e%pfg{%}? BLid e Hl%%ﬂér{tﬁt i réot“if)lre'o?ﬁelrteﬁlbodiments,
oli goner1 zati on. I'S Ccan
the oligomer component comprises at least 50 wt. % dimer species.
[0045] In some such above-described embodiments, there is a sub-step of increasing
the unsaturated fatty acid component concentration prior to oligomerization. This can
be done, for example, using fractional crystallization methods. See, ¢.g., Rubin et al.,
United States Patent No. 4,792,418; and Saxer, United States Patent No. RE 32,241.

Such a concentration enhancement of the unsaturated species can yield oligomerized

mixtures with higher oligomer content.

[0046] In some such above-described method embodiments, the vegetable or other
biologically-derived oil originates from a biomass source selected from the group
consisting of crops, vegetables, microalgae, and combinations thereof. Those of skill
in the art will recognize that generally any biological source of lipids can serve as the
biomass from which the biologically-derived oil comprising triglycerides can be
obtained. It will be further appreciated that some such sources are more economical
and more amenable to regional cultivation, and also that those sources from which
food is not derived may be additionally attractive (so as not to be seen as competing

with food). Exemplary biologically-derived oils/oil sources include, but are not
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be done, for exanple, using fractional crystallization nethods. See, e.g.,
Rubin et al., United States Patent No. 4,792,418; and Saxer, United States
Pat ent NowORHE10BA1241. Such a concentration enhancenent @CTiUseo0OSBdIr at ed
species can yield oligonerized nixtures wi t h hi gher oligoner content.
[0046] In_ so such above- desc d net hod enpodi gents veget abl e or
ot her bi ol BYF P4 |°9n%rwef&p%%eﬁ fm?&%tswrrpa C ?wa%aée@&fﬁ @BFect ed
fromthe ggoup consisting of crops, vegetables, mcroal gae, and

conbi nati ons thereof. Those of skill in the art will recognize that
general ly | i i C a Rg&ﬁ from
whi ch the“@PZIgggégﬁ &% e?&gé Saﬁ“@oﬁ%ﬁ?@1§§b§§?§ ?cZ?%gﬁbqkan 2f
obtained.hymnmhhhgbenbhmshemydmpnﬁtmﬁngmbdmm&mnagmﬁuawmhmﬁbarmﬁhogne nor e
econom cal and. nore, anenable tore |o al..cultivation §$d al so that those
sources f PIHRRIBHIVIBHACT s Ihgpmey ofiyenss Bt F rdiorgatig PRl ve (so
as not t o HA,GRAN i8S GRAPELE NIy gaea‘t&pcf}om Exenplodp YeddisRlifgi srakbpader i ved

oils/oil sources i nclude, but afe notlimted to, canola, soy, rapeseed,
pal m peanmmwmmEMndﬁhdwoyahwbmtgnéaéemﬂﬂmgamm,@hdwbh@mhbkelmﬁﬁﬂnﬂmﬂln sone

such abovetqyscrl d enbodt g t he sub [ OCHSS of h%grotreatlng
i nvol ves £ gr&ﬁ'oggg %ayﬁyﬁ?g? ea ?%bSB%?§I?§t3?H@/¥ HPEPEEE Lot ai ni ng
envi r onmepifracloy SRR SuHpBrteOdi B or tshaz-@cpgogye mydbetdipat ddditlat al yst
conponent is a netal or alloy selected fromthe group consisting of

cobal t nol gerserbninclode Nepeatad yisthe rmlgekef ahwtyﬁ@eﬁmabwt Yy Fcendabyst
nobl e met Sémﬁg Ifé'e%{l &&Quyc? ”%t &b?e{ ﬁB(? poF FHED fo%c%eﬁérgsfqbgfe An%&") f’a' 'y

supported on e su P ia o

Hydr ot r eagaupe (pgg)dtotab@nsz(gm)qgtgalah& tyﬁ‘l@ﬂllydﬁ thcetapgs af abjoat 500 piig t¢ alnge of
about 5500F to about 8000F; and H2 partial pressure generally in the range
of about 42 pvgndser ﬁ@ﬁ%féalpr@megfq‘efabs@mmewsaag@@dr@g@@t@g ¢8> 8o RamF0 psi g,
and typical Iy K a
gener al rgbuéhﬁo’kﬁﬁﬁﬁgg%@égggﬁﬁgyﬁﬁﬁgg??Z%?F%ﬁﬁﬁ§g§fUé?%ﬁ?gégggmg? al .
Revi ew of OﬂewdtRMmthaelonoPr%c@s 1 Techddl, dfioés Far alJpgarapliensf ndw Heavy

Qls and tl?leﬁlc%lfll &s can %e hy\él(r)olprocessed tg ylglgilaGpg'r%ﬁl nic %goodict Fs%é &ngeég[aqpl e of

how
United States Patent No. 4,992,605.

IIA

[0048] In some such above-described method embodiments, the subsequent water
stripper. Other devices and methods for water removal can also/alternatively be

employed. Such devices/methods are known to those of skill in the art.

[0049] Generally, the step of isomerizing is carried out using an isomerization
catalyst. Suitable such isomerization catalysts can include, but are not limited to Pt or
Pd on a support such as, but further not limited to, SAPO-11, SM-3, SSZ-32, ZSM-
23, ZSM-22; and similar such supports. In some or other embodiments, the step of
isomerizing involves a Pt or Pd catalyst supported on an acidic support material
selected from the group consisting of beta or zeolite Y molecular sieves, SiO,, Al,Os,
Si02-Al,0s, and combinations thereof. In some such embodiments, the isomerization
is carried out at a temperature between about 500°F and about 750°F, and typically
between 550°F and about 750°F. The operating pressure is typically 200 psig to 2000
psig, and more typically 200 psig to 1000 psig. Hydrogen flow rate is typically 50 to
5000 standard cubic feet/barrel (SCF/barrel). For other suitable isomerization
catalysts, see, ¢.g., Zones et al., United States Patent No. 5,300,210; Miller, United

States Patent No. 5,158,665; and Miller, United States Patent No. 4,859,312,
11



triglycerides can be hydroprocessed to yield a paraffnic product, see Craig
et al., United States Patent No. 4,992,605. [0048] In sone such

above- deswoizbedimatthod enbodi ments, the subsequent wat ePCIUSR@PAF139X her
devi ces and nethods for water renoval can also/alternatively be enpl oyed.

Such devi ods a wn to hose of skilJl in't 0049

Gener al | yfﬂﬂgﬂg%pbbegatc{ t%ﬁt?e%taém ly«irivan i$omeriEine Hiep Hasca e gg ation
catal yst. S(§Hé Erﬁ’%cﬁm%ﬁﬁ hthb SRS ds At rBRd Gt ﬂﬁ§§r §e G&H&iubt@& %?Q@nta@t‘rﬁg tﬁé e not
limted to Pd on a support such as, but” further limted to,

SAPO-| | p- p@Mfﬁmc$8211@2W1t28l\ﬁxe23tat@m2>2d o ndalybtyivithra @Lﬁdtﬂtﬁdlpgbb@ds In
sone or other odi ne s he ste i somerd zi,n vol ves .a or,

oot o vot Bh B Bambe  iPnd biBeBh: AT G St R B e o oup
consi sting &ttlchﬁtsaerﬂptoy@plw&eeﬁ sUEH eeHlighllshey &s trickl Ohrodih28l sltiomir{2- Al 2q
3, and con%|nat|ons t hereof. In sone such enbodi nents, the isonmerization is

carried ofixehbeds typipadlr iatthe erdsenopendhydingar. 5onarilhntratenoot thespertioand

el Yob SRR TSP RO OB A800 o

typically Ically psig’t

dr ogen ate is t pi.ca 5 standard cubic, feet/barr
Ly Ber L08th B Sk patd D e Pt e R Spine®t SEEhe ! Zones
et al., U%&@‘ﬂse&ﬁ%aﬁéﬁ 26a4tent alBneshadB@, 2dborvhilihBér. OMU biegresibAta@g iffat ent
No. 5, 158, 66 and MIller, United States Patent No. 4, 859, 312 EOOSO] Wth

regard toothees it pmIcompEag hledsti Yot éo&ih@ﬂezuhaglngteeparh@@@umbeﬁo BowE, in
SO e”bog%e pt Whﬂe*ﬁ%t E‘?én*&?%toga%%%{l ﬁ% tﬁ;e% elltnla 28 16R %ﬂg(g&%?zatx

contactin & n-para at’ronar catalyst
with a fiked §ulbs&qﬁbﬂtedhd&9glenaabn)/\bf fatey tdldircsmpbherbedf tttmvegwlbm efent!|y

cont enpl at ed enbodi ment, ~a trickle-bed operation is enployed, wherein such
feed is apﬂﬁﬂﬁb”ﬁﬁxmﬂbgﬂbéﬂﬁﬁﬁWﬁgWVﬁs§f§§ﬁ%ﬁé¢§%ﬁpxed bed, typically in the
presence of hydrogen. For an illustration of the operation of such

catal ysts [00§é£IIMS¢>m@ rengrodghentsrihe etepSehdistillimgt emploxp . distilegion 4gdurand

6.’ 723, 889((iun[1t2905 %Jparate ase's 81? DIﬂ@B eq fd ﬁsﬁ 0 1%81V1(ﬁ1np?rgctpo%nt %}e Eraﬁ%,utﬁgmar | zed

m xture c onpri se eas anes avi ng a car of 30
or great ebascaildis lcallaitdrdetm hl@h-@@ﬂln@@fﬁbﬁdﬂﬁ@n@ﬂle|d%5ﬁﬁl3ﬂs%lle%(ﬁhlﬁalﬁ% havi ng

a carbon leﬁgg rflra(g‘tflongOlnosrorne particular embodiments, a fractional bifurcation occurs at or
around 650°F, in which case the diesel fuel is largely contained within a 650°F-
fraction (boiling below 650°F) and the base oil is contained within a 650°F+ fraction
(boiling above 650°F). Those of skill in the art will recognize that there is some
flexibility in characterizing the high and low boiling fractions, and that the products

(base oil and diesel fuel) may be obtained from “cuts” at various temperature ranges.

[0053] In some embodiments, the diesel fuel produced comprises at least 70 wt. %
Ci2 to Cig alkanes. In some or other such embodiments, the diesel fuel has a pour
point of less than -10°C. In some embodiments, the base oil produced has a pour
point of less than -10°C. In some or still other such embodiments, the base oil has a

viscosity index of generally greater than 120, and typically greater than 130.

[0054] With regard to the optional hydrofinishing step 104, this generally serves to

improve color, and oxidation and thermal stability.

[0055] In some such above-described method embodiments, the base oils produced in
Step 103 and/or Step 104 are suitable for use as, and/or inclusion in, synthetic

biolubricants, and/or other such formulations that impart lubricity. In some
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greater. Wiile not intending to be bound by theory, it is believed that

ol i goneri zati on (and subsequent deoxygenation) of fatty acid conponents of
t he vegetwibl2elogith74are primarily responsi bl e for such hi ghTiuSe@vs5BH8 al kanes
of Cn>30. [0052] In sonme enbodi ments, the step of distilling enploys a

distillatiop ¢colum (unit) to s rate the base oil and diesel . fuel into
i ndi vi dyaFmB?‘gE{eP@n?Cﬂé@ﬂ ?-Qﬁcyfgf rethods gur_&}qr CPRPE # 8P o Dendipe the.

hi gh-boi | 4\ difsacki 8hc BPthdrbestdi §selesf URlsoln FrQkiliEth&hhBbd@nbRWARh| Ng
fraction. In sone particul ar enbodi nents, a fractional bifurcation occurs

at or ar oabyeaBEogihedimethbdsclurtberseomprescdi seebf bigadling sh¢ progeted matods ned
within a 6500Ffraction 0i.li bel.ow 6 nd the base. oil.ds contained
W hin a SEBRASRanS AR e BovlsSRd Sty MrbUE SRt Giodiar Gt Re ar

wil 1 T ecogii, TRolptoils NEfdipiTH 3R MEhdl dofbikitioh{ thetddf.char act eri zi ng the high
and low boiling fractions, and that the products (base oil and diesel fuel)

may be obgai ned, a0 f GHiFsst Bfpevarious tenperature ranges. [0053] In some
enbodi ments, the diesel fuel Pproduced conprises at least 70 wt. % Cl2 to

C 8 al kan - her -suc [ ent i a pour
poi nt of f@ggi gﬁ:‘%@%%&%%ds%% gﬁ%ﬁ%?éﬁegﬁﬁ’s%dthgﬁﬁgggﬁgél fof gﬁj%ﬁ?%d has a
pour poi ntoré chnbsdinidnenthe 1fi6Ent inveatiore indirsdtéd to ohdrer nsure Byaomode.pent s, the

base oil has a viscosity index .of geperally greater. thapn 120, .and typically
greater t RaFmM 3B0) fopPageoyying TFgysrmpcr@niadingn Piodprallyy Fﬁ? MISHYRY st ep

104, thisggener %Ob%’ ﬁé@%ﬁéﬁﬁ% E%hfongeelgﬁlleR{sy a ?%&e@s{ é’é’ﬁﬂﬁgﬁelﬁ ohhek el

stability.” [005 above-descri bed net hod enbodi nent’s, the base
oi | s pr odpoedssing Streghyt6i8e-apathmmgSragetabBoibse as t ¢yt elifomenumsoasipd and/ or

inclusion in, synthetic biolubricants, and/or other such. fornulatjons that
part | uiTERRoR ok Sl it ¢S P SsB e SRARHT ot et HOREYf ur  her
conpri se ﬁro'i;ic_ﬁﬂ% Oforb|aﬁn@'gggrnéﬁ'&db3fﬁ&t&b,| Switdréil QR ProdBNify €8s BpriPeCi es.
In some or still other enbodiments, such above-described nethods further
conpri se Aydobptol Glehpdngeating pibodiiddbbare subdcquant twater removal (via
conventional | y-derived base oil I fromith [ nSISti of G oup
o0i T, crBapth s G s eRE TRt vAEICE T BB LR A SR FRERIGHNYe sy ot o
of the Fi b®dr ahyif@nerization catalyst to yield an isomerized mixture, wherein the isomerized

mixture comprises a base oil component and a diesel fuel component, and wherein the

isomerized mixture comprises at least 10 wt. % alkanes having a carbon number of 30

or greater, typically 20 wt. % such alkanes, and more typically 30 wt. % such alkanes;

and a distillation unit (203) for distilling the isomerized mixture so as to yield a base

oil and a diesel fuel. In some such embodiments, such systems further comprise a

hydrofinishing unit (204) for hydrofinishing the base oil.

[0057] In some such above-described embodiments, the processing subsystem further
comprises a hydrolysis reactor (201a) for initially hydrolyzing the triglycerides

contained within the vegetable oil so as to yield free fatty acids.

[0058] Generally, all of the above-described systems and corresponding units are
configured for processing a triglyceride-containing, biologically-derived oil in
accordance with one or more of the methods described in Section 3. Further, there is
typically a proximal relationship between the various units that comprise system 200,
but this need not be the case. Such relationships may be influenced by existing

infrastructure and/or other economic considerations.
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[ 0056] As already nentioned in a previous section, and with reference to
FIG 2, in sone enbodi nents the present invention is directed to one or
nore systworo(oigi44 system 200) for processing triglycePcaasSecaatosaidng ng,
bi ol ogi cal | y-derived oil, such systems (200) conprising the follow ng

el enents: a processing sybsystem (201) for processing a

trigl ycer?de cg(f?ﬁl?fidﬁ g&leﬁgé@%ﬁ}’%@ oil so as to effect oligonerization and
deoxygenati on of unsaturated fatty acid conmponents contained therein,
thereby ptUFPHRAGTHRE nay B Fendr i samai serRpdeMCRipethsi Preset dnysmgeesisi ng

conpri ses reat t ent
B e R L e e e
i soneri zi bgmpiiengthegepsrafzEStemd Kit) precessing a angly soiderdonaining vegtablysil t o

yield an is ed m xt.ure, wherein_the isonerized m xture conprises a
base oi | ?%5 aligomeriration phunsaturgfed fa&f&?ﬁ&fﬁmponaﬂfa cRraref e sP @y neri zed

m xture CoPrdvERS féil al %ﬁé&m@r@ze\ﬂ’tmn?(ﬁl%l 'f@t@ﬁ%ohﬁ\{éd?ﬂer&rfgaﬂi%ol?hgﬂﬁ@%dOf 30 or

greater, typically 20 wt. % such al kanes, and nore typically 30 wt. % such
al kanes; mmgug olestan| isememrationidataly0 3) yfedxt anhlsrtmdrizedlgnltchlee i wlgreini thed
m xture so as .to Xgeldabase m{a and, a di esel

enbodi menieen egla%% Suft. fompises AL b oot B BaSES, ol & it RS iR 6.4) 1 or
hydr of m s(gtgg 3088 shdptPile ibRRAZEd IMxBEORDFSWERr AP ONE A6y 1iQRkkrized

enbodi nment s, the E)“r ocessi ng subsystem further conprises a hydr ol ysis
react or (ROLHC. f BheicH] theathyylsm@rmﬂylmxﬁgetqqélpWSgﬁtyl@@sﬁl&e@/t comllsnggd wit hin

the veget ﬁ?vu? g'cla)lrb(?% fidgte? of |36 q C%éa%gr f@ﬁt}%ﬁ/ %@lﬁlsgﬁe%ra&é) Oél%]d quo%e%l all of

t he above-des s and Fres e con ure for

pr ocessi ngrigutd ing yctcﬁzverdmlmgnﬁ@dti@nrt@m b\rIﬁém@ﬂe@ealfhehd embsv@d:nﬂy |dehﬁed
accordance with one or t hods described in Secti on 3. Further,
there is 9%@&&%!165; %Plbli*g)ﬁaﬁﬁq’nor@dafsit%%?)pﬂ%?%éﬂytlf%n@}’b?tllig)ﬂ"s Gl s t hat

conpr i se éﬁrBthQQ hq%’&é btoﬂi REGHINQL 1@&1 £g')ﬁse08ﬁe SittHGP 16 ShAhl R0 PS May

be |nflue ced by existing |n rastructut e and/ or ~ot her econom ¢
consi der atlieseribebin $&tibods 1m$omé1mcﬁem:mmdlri[gmg sueld 5@fhorde ffethar rgmpase 80 FI G

3, in sone e dj nent s. p ent. | hven nis . directed to one or nore
met hods f FP EP Belen w&a&é@mo vl Jf?ﬁt@ﬁhedéﬁé%mﬁet hods
[0060] In some such above-described method embodiments, the vegetable oil
comprises one or more biologically-derived oils selected from the group consisting of

canola, soy, rapeseed, palm, peanut, jatropha, yellow grease, algae, and combinations

thereof.

[0061] In some such above-described method embodiments, the oligomerized mixture
comprises an oligomer component, said oligomer component comprising at least
about 50 wt. % dimer species, and more typically at least about 70 wt. % dimer

species.

[0062] In some such above-described method embodiments, the step of isomerizing is
carried out at a temperature of between 550°F and 750°F, using any one of a variety

of isomerization catalysts.

[0063] In some such above-described method embodiments, the isomerized mixture
can comprise at least about 20 wt. % alkanes having a carbon number of 30 or greater,
and in some cases it can comprise at least about 30 wt. % alkanes having a carbon

number of 30 or greater.
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conprising the steps of: (Step 301) processing a triglyceride-containing
vegetable oil to effect oligonerization of unsaturated fatty acid
conponentwocorwEiTed therein so as to provide for an ol Pgomseé2es1308 xt ur e;
(Step 302) isonerizing the oligonerized m xture over an isomerization

catalyst to yjield an isonerized . m xture, erein the j.soperjzed m xture
conpri ses ol fsosts S%BﬁBEYf‘éﬁffSC o lge@%gﬁﬁoa@h&@nw@ Fehtuel fPRIFC303)

Stri ppi ngaf Rgst 76 WEVI @8 T dikRs ah tNAL 8F ofhlr ¥hBdHmnEr e URQNELEIZRT

m xture, wherein the dlry i sonerized mxture conprises at least 10 wt. %

al kanes havpbwrpantedidsethanuh®¥r. of 30 or greater; (Step 304) separating the
dry isonerized mxture into a lower boiling fraction fromwhich diesel fuel
i s subseq{o®o68] In sen¢ v, atarvd-dasdribgtencthal tmbedifeaist therjasand HaStag@uB05)

subsequent |y isonerizin t. least a portion.of the higher boiling. fraction
to yield RoiaBlegt fhan sl tCy ol Beveyorefigt lra@%rth%g%ﬁ%i%l K VISHYEY | n some
such embodjqaept srcaibfinT@hhods further conprise a step of hydrofinishing
the base oil to yield a hydrofinished base oil. [0060] In some such

above- desﬁfdy_@gﬂl Ughdd Q%%gid%{?g%d I}IQEO(%/ E&%E@iﬁleﬁts()itﬂe fé\ljgage?i g or nore

e -
bi ol ogi ca erived 0|hl S sele fromthe group tonsisti canol a,
soy, rapesgéelths paglomr ppé@nof lessathpophf;Cyeld owvesgrearasther ahpadimanng the
conbi nati on hereof. [Q061] |n sone such above-descri bed nethod
enbodi men %,m%l {“Eﬂ l?a@%ﬂ@%ﬁ%&l%%f&?@%@%@é@n&?oo| i gomer conponent, said
ol i goner conponent conprising at | east about 50 wt. % di ner. species, and
nore typi P07}, Gaperplbadte thp sxfentrbatghey shaap semmopetsnss asprge @2 thq hyRode such
above-descgr.i i t st i | ZJ .S 7C i ed out
2t ot emp et aEig SRR ARG LT e Fherh Rl LARHRES 71 Subi 2k T 0t
I somer i zatxammpleapratyssing. StEPGOB|mdyn fizdre cemmphisabovib-sepseft hkdlyaiihhd
enbodi nents, the isonerized m xture can conprise at | east abqut. 20 wt. %
al kanes hHEGI4eT 8B 5&?% ﬁ?ffsséleoqf %*Fglpanpérl, mgtheds ﬁ%%ﬁnesgé%aé it can

conpri se gindf@afondHOMigorRiMspe b @IKRRERiBAYHAY AiGRTRAN be cffected via

fractional crystallization methods, as described above.
6. Systems of the Second Type

[0068] Referring now to FIG. 4, in some embodiments, the present invention is
directed to one or more systems (e.g., system 400) for processing triglyceride-
containing, biologically-derived oil, such systems comprising the following elements:
(a) a processing subsystem (401) for processing a triglyceride-containing vegetable oil
so as to effect oligomerization of unsaturated fatty acid components contained therein,
and thereby provide for an oligomerized mixture; (b) a first isomerization unit (402)
for isomerizing the oligomerized mixture so as to yield an isomerized mixture,
wherein the isomerized mixture comprises a base oil component and a diesel fuel
component; (c¢) a stripper (403) for stripping the isomerized mixture of water so as to
yield a dry isomerized mixture, wherein the dry isomerized mixture comprises at least
10 wt. % alkanes having a carbon number of 30 or greater; (d) a separation unit (404)
for separating the dry isomerized mixture into a low boiling fraction from which
diesel fuel is subsequently derived, and a high boiling fraction; and (¢) a second
isomerization unit (405) for subsequently further isomerizing the high boiling fraction

to yield a base oil. In some such embodiments, such systems further comprise a
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nunber of 30 or greater.[0064] In sonme such above-described nethod

enbodi nents, the diesel fuel conprises at least 70 wt. % Cl2 to Cl al kanes.
I n these wo 20toar74¢nbodi nents, the di esel fuel has a poRCTASR2IMW/06f398 ess
than -100C. [0065] In sone such above-described nethod enbodi nents, the
base oil ha pour point of Jess_.than -100C. | n these or qther

enbodi rrenFg(fmgﬁléhlﬁéé‘gltéf“ﬁ@lfa”s‘!‘%ﬁ\’/ﬁ%lg%gg thy basqiay t%f/l@Bf%Q}(éPg{lﬁlaW b%8. [0066]
I n sone sygh above-described nethod enbodi nents, the hydrofn shed base oil
has a pour point of |less than -100C. In these or other enbodi nents, the

hydrof m sfiggoPasfeahy, NASrany iatﬁﬁ\(;e)e;éiés b QOISO AP RbREHAA: I 4007

]
Generally, to the ext’ent that share common steps, aspects of the Type
2 met hods carfegucah dostpratesying ha t figbeenfle-thaininge Holgidabgeledesicraibead i n
Section 3. For exanple, processing Ste 01 .may. further conprise a sub-step
of hydrol worf&newl P19y R agtshesfa%tht)@%i‘a%@ilaéﬁcm5-£Hﬁ”£%¥ﬂ_°f%élswpe 1
met hods abpye.casd o T%e‘ Vs s‘%&ﬂé}%ﬂéré%{y%ibaﬁ? a%rbﬁﬁﬁ?"rél&tio?ﬁﬁ@' Rpwedn thpe
ol i gonerized m xture can %e‘ effected via fractional crystallization
met hods, ssriaessemisbéut aloopeise GystSins ks botf thihercSed owh dbeTipe ciRO6Suckef erri ng

now to FIG, 4, i.n sone. enbodi nents, t.he present invention.,is directed to

one. or o tpshiBi o og TGRS a8 eb PR BLssl g or° Sl cforoii

triglycer tslpeRpitangi ng, bi ol ogically-derived oil, such systens conprising
the follow ng elenents: (a) a processing subsystem (401) for processing a
triglyceride-coitighidisng vegetable oil so as to effect oligonerization of

unsaturated fatty acid conponents contained therein, and thereby provide

for an ol L(gﬁtﬂﬁfeﬂ %ﬁ Ieg 0. r?;ﬁgeah%g%(]%ﬁdrr eﬂrgééssi.hg Wﬂezf‘%}ibgﬁogggstof (tlf'eoi%l iafl.or

i soneri zi SO as“to-yie I'somerized m xture,
wher ei n t p@cesorgestez e $omexduch evaciatiar esbsdienchasmapibbgiaaovponesizec andha di esel
fuel component; (c) a_stripper. (403) for stripping the isonerized mxture
of water 8Gtheds pé yPelld SMdat obsSBrREPnS By hexp: eﬁeg%’éllgéi“?l COeSPARYINg

i soneri zed jxfure conprises at |east 10 wt. % al kanes having a carbon
nunber of 30 or greater; (d) a separation unit (404)

[0071] In some embodiments of Type 1 and Type 2 methods, the initial processing
step and the isomerizing step are fully or partially integrated such that these processes

are carried out simultanecously.

[0072] In some presently-contemplated embodiments, the methods and/or systems of
the present invention can be fully or partially integrated with conventional refinery
processes—particularly in situations wherein such integration provides for a

synergistic enhancement of the production economics.

[0073] In some or other such variant embodiments, non-crop sources of triglyceride-

containing oil can be mixed or admixed with the biologically-derived oil used herein.

[0074] The transportation fuels produced by the methods/systems of the present
invention can extend beyond diesel fuel. Those of skill in the art will recognize that
the composition of the resulting transportation fuel will be a function of the chain
length of the carboxylic acid components of the triglyceride-bearing, biologically-

derived oil.
8. Example

[0075] The following example is provided to demonstrate particular embodiments of

the present invention. It should be appreciated by those of skill in the art that the
16



for separating the dry isonerized mxture into a low boiling fraction from
whi ch diesel fuel is subsequently derived, and a high boiling fraction; and
(e) a secwodoimammsi zation unit (405) for subsequently fPamtusesodiossu®eri zi ng
the high boiling fraction to yield a base oil. In sone such enbodi nents,

such systeng further conprjse ahydrofni shi unit (406) for hydrofnishing
the base a}gﬁi%_ Girapadaithybs oﬁf&aﬂ?@%ef@%s‘fl@ﬂgw.mf@&gf T rf‘a%m?af&n of
the aboverges@RicRRDSHS HRIEEnEAI AR BRRRVE, MehsHYfLsRil eSO il Ednf OF
processing a triglyceride-containing, biologically-derived oil in

accor dancaghi ofhthengresant osclpsofe, tahpremetehthds nbey cehiabged ¢an BecradennSthe

Furthernore, .as i he case of Ty .Systens, .there.is typicall

or oxi el vEeiff; sHERTERAE! Teshbedh 4R S HERER: L RE bR edm 400,
but this pgeeéinOtokend feriCamiBcoRUshE fledddt @Rehiims may be influenced by
exi sting infrastructure and/or other econom c considerations. 7. Variations

[ 0070] I n|GABE TRXPExatnJTBLAQES to NNIRARTLHERHSH NG ﬁ?@éée_sgﬁg% wPrBloGees of the

initial processing step. Sone such variation embodi nents may begin to
conver ge ont¢ e foeningds tehspoyfpsod . fudi aid ar bobsat,viat iansdamey voth semie
regardi ng the,.cor es onding{%ésaens. [0071] In sonme enbodi nents of Type 1
and Type SThRYRSAE OISt P ocessing step and the i sonerizing step

are fully or rtially integrated such_that these processes are carried out
si mul tanemﬁﬁﬁ%a{l%?ﬁ]ws Yéié‘ﬁéeat?rde%Véhﬁ‘I1‘§}=1\48/rﬁléﬂbhl3§§%‘aea€ﬁﬁﬁa‘ia§éh? Ier't he

met hods apgl/Bfiow s BHEitiBhs: 11060 g%@?ﬁﬂfo sicﬂﬂlﬁrIIIJ,Q!?S6CL"JI'i‘S‘P?Ii<ﬁ1HH hyu@y spRgtially

integrated with conventional refinery processes-particulfarly in'situations
wher ei n swudhcity)t egr atd°6n Thvioidades wae follpveydner gissiond resvhanoetmentg afPtt he

production omcs. [0073] In.s or ch variant e LJents,
on- or op. BBGKEaS Y et R Snass i Fo0 GHSYEaR B RbuRar T Xed wi th
the bi ol ogidfealsing &aditond chettcd s edomRigbm yiclP0k4b11dWEe I RBZROpdadHt @R fuel s
produced by the nethods/systens of the present

the canola oil was converted from 650°F+ to 650°F-. Upon distillation, the fraction

boiling below 650°F (650°F-) was predominately a paraffinic diesel, while the

fraction boiling above 650°F (650°F+) was comprised primarily of oligomerized

(primarily dimerized) species (gas chromatography/mass spectral analysis yielding a

mass distribution centered around a Csg paraffin (alkane). This 650°F+ fraction had a

viscosity at 100°C of 3.8 centistokes (cSt), a pour point of +18°C, and a viscosity

index (VI) of 151. This oil was further isomerized over Pt on SM-3 at 600°F to give a

3.3 ¢St oil of -10°C pour point, -4°C cloud point, and 204 VI.
9. Conclusion

[0078] The foregoing describes methods and systems for processing triglyceride-
containing, biologically-derived oils to efficiently yield a combination of
transportation fuels and base oils. Such methods and systems are based on an at least
partial oligomerization of the carboxylic acid components contained within the
triglyceride-containing, biologically-derived oil. Such methods and systems are

economically advantageous as they provide for multiple product streams.

[0079] All patents and publications referenced herein are hereby incorporated by
reference to the extent not inconsistent herewith. It will be understood that certain of
the above-described structures, functions, and operations of the above-described

embodiments are not necessary to practice the present invention and are included in
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i nvention can extend beyond diesel fuel. Those of skill in the art wll
recogni ze that the conposition of the resulting transportation fuel wll be
a functi omoabiowther4ehai n | ength of the carboxylic acid cecparseimwdsshst he
triglyceride-bearing, biologicallyderived oil. 8. Exanple [0075] The
follow ng_exanple is provided to d nnnstrage articyl ar enbodi nents of the
present i AerfSPIRION: SURRIYI dObeComypFisRssat & WE £ alyt odfme ke art

that themethogimmetisSH RRGDH 1 WillSqasRISd Wt %Becfii@é seurBB relYioh € RRgSent
exenpl ary enbodi nents of the present i1nvention. However, those of skill in

the art shparhighnsisat forthhn tlf atiove-dpsaibed refdics eddomtengs arabprbéicitaine cemdt many
changes can be made in t.he specific enbodi nments, described and. still obtain
b or Paeff seauthebosaRCRe rhSsE By i FRE ShA% ST A Bhe of "t he
present i puentd. Onis tHPEER] to DRIupdEXREB tiRt SRS Mestiod nhdyl BisirhatRd atHepkRed of
proce55|nq1a vegetable oil en route to formng a transportation fuel and a

base oi |, thap agspetitieptlyedonsritied spithoue aeodlhndenasing fremdhe prisie ard peopeti on.

[ 0077] Capal i . hydr e i.- Mo/ Al 203 hydrotreating

cat al yst IRRetin oﬁogg\?ﬁdggﬁeg@r?'d@?%ﬁ%ggdl% 9si g, 5000 scf/bbl H2, 1.66
LHSV (liquid hourly space velocity), and 6100F. This reactor was foll owed
by a second reactor containing a Pt on SM3 sieve isonerization catalyst,
also at 1.66 LHSV and a tenperature of 7000F. Processing conditions
effected a "conversion yield" as follows: 92 weight percent of the canola
oil was converted from 650F+ to 6500F-. Upon distillation, the fraction
boi li ng bel ow 6500F (6500F-) was predom nately a paraffmc diesel, while
the fraction boiling above 6500F (650F+) was conprised primarily of

ol igonerized (primarily dinerized) species (gas chromatography/ mass
spectral analysis yielding a mass distribution centered around a C36
paraffin (al kane). This 650F+ fraction had a viscosity at 1000C of 3.8
centistokes (cSt), a pour point of +18C, and a viscosity index (VI) of 15
1. This oil was further isonerized over Pt on SM3 at 6000F to give a 3.3
cSt oil of-10C pour point, -4C cloud point, and 204 VI.
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9. Conclusion [0078] The foregoing describes nethods and systens for
processing triglyceridecontaining, biologically-derived oils to efficiently
yield a cwotzoratiiam of transportation fuels and base oi PST/USe@k/ossPhods and
systens are based on an at |east partial oligonerization of the carboxylic
acid conp néz contained within the triglyceride-containing,

biologicaﬁﬂgA Pi . Such nethods and systens are economcally

advant ageous as they provide for multiple product streanms. [0079] All
patents ahd pubBlehpd serariidngthentapdofier ei n are hereby incorporated by
reference to the extent not inconsistent herewith. It will be understood
that certain of) t hepwisovsegdes cririgbgesde-cantaineg, vagstabloonsil ated eofeatat i ons
of the above- deger) bed,srBodhIRALS3E, 1qk AEGESSA! Yo PnBf BREL§So L

pr esent i nvent PoRCAATEPE OF BT THEEY HPh ESCPIﬁ%IOH SInply tor
conpl et eness ofo govidyEsminasligoaizbiedi mentreor enbodi nents. I n addition, it

w Il be understood that specific structures, functions, and operations set
forth in the appve- dgafibiagdnd &f&IRHEEE nRRALENG or AR GsoPMRIZhERM ERNGstGan be
practiced in conjunction wth the present invention, but they are not
essential to ivyelprmseingazed mixigetwegrendheispmenecdumidyrs tcomrisesa bashe

i nvention may bﬁ &@q&%geqigtpeq@ﬁae tha&ﬂ&s specifically described w thout
actual ly deparPlﬁ PP e gﬁﬁ?i? §ﬂﬁmgcop@ of the present invention as
defined by the appended. cl ai ms. WHAT IS CLAINED: 1, A pethod.conprising the
Steps of : a) pFboosSTRGNE iyt JBERh L Hgio, Wkt AHIS AMOTEEd of f ect

ol i goneri zat i opy@firlinsAkiRHIRAdfy2lsbheASd dnEATROBSAI RS AR &IsNed dhefein so
as to provide for an oligonerizéd m xture; b) isonerizing the oligonerized
m xture over anlkhggsrhavingatdathengwineicyef 3Q or griedkd an i soneri zed mi xture,
wherein the isonerized m xture conprises a base oil conmponent and a diese
fuel conponent ) c) sdpargbipgnge tdme issuerercd zeckture xhtor & lofembodiding tfacyibel d a dry

i sonerized m xture, wherein.the d i sonerized mxture conpri ses.at | east
10 wt. % al kanﬁgnh‘é{m%’ﬁgheéeﬁ%gwuﬁ%/ﬁ%smggﬁe%go@(& E@?%frl?oqﬂng raction;
and

e) subsequently further isomerizing at least a portion of the higher boiling

fraction to yield a base oil.

2. The method of claim 1, further comprising a step of hydrofinishing the base
oil to yield a hydrofinished base oil.

3. The method of claim 1, wherein the vegetable oil comprises one or more
biologically-derived oils selected from the group consisting of canola, soy, rapeseed,

palm, peanut, jatropha, yellow grease, algae, and combinations thereof.

4. The method of claim 1, wherein the oligomerized mixture comprises an
oligomer component, said oligomer component comprising at least 50 wt. % dimer

species.
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d) separating the dry isonerized mxture into a lower boiling fraction from
whi ch diesel fuel is subsequently derived, and a higher boiling fraction;
and e) sweequaniisy further isonerizing at | east a portipem/uskomios13bs gher

boiling fraction to yield a base oil. 2. The nethod of claim1, further
conprisin a S of d finishing the base oil yiel d a hydrof m shed
base of | a3 THEE vt Gy TYDSHRBr Shen StoRe Oif}elgr@f%ung PSP ses one

or mor e bh%@ﬁﬂo@@ésn)é gl%s'téf)edarfa' viheRh Ot flydrbABLNR IS RURACANALS LT Of

canol a, soy, rapeseed, palm peanut, jatropha, yellow grease, al gae, and
conbi nat i alsinhempoficd tickdtmolybddnuth ohalgdtai m 1, wherein t he ol i goneri zed

m xture conprises an oligoner conponent, said oligoner conponent conprising
at least 50 wt. % di mer species.5. The nmethod of claim1l, wherein the step
of processing conprises a hydroprocessing substep, and wherein the

hydr opr ocgssi nghs uhshPofUtlaink Ze&h@ftuﬁbugﬁirﬁaié?ﬂénpfst&ﬁaﬁﬂe@w moRJayigenum
catalyst. 6. The method of claim1, wherein oligoneric yield is enhanced by
i ncr easi nEONSSAEEINY af ji@mtRiadn &ty pet eepmrancyts sk diTagigpah sptst Ngagion
fractional, ﬁﬁ&ﬁéalllzatlon techniques. 7. The nethod of claim1, wherein
the i sonmeri zatr on catalyst is a noble netal on a SAPO 11 support. 8. The
nmet hod of claim 1, wherein the step of isonerizing is carried out at a

t enper at ure of betmeen 5500F and 7500F. 9. The method of claim 1, wherein

t he isone i zed rises at. |l east 20 wt. % al kanes havi ng a carbon
nunber ot 730° ol tiiod o1 SHBm ghehte B CRAOCAE Do s HEREPRsel el
conpri ses, &ApPEapiuppdrtM - % C12 to G 8 al kanes, and wherein the diesel fue
has a pour point of |ess than -100C. 11. The met hod of claim1l1, wherein the
base oil has a pour point of |ess than

8. The method of claim 1, wherein the step of isomerizing is carried out at a

temperature of between 550°F and 750°F.

9. The method of claim 1, wherein the isomerized mixture comprises at least 20

wt. % alkanes having a carbon number of 30 or greater.

10.  The method of claim 1, wherein the diesel fuel comprises at least 70 wt. % Ci;

to C;g alkanes, and wherein the diesel fuel has a pour point of less than -10°C.

11.  The method of claim 1, wherein the base oil has a pour point of less than

-10°C, and wherein the base oil has a viscosity index of greater than 120.

12.  The method of claim 1, wherein the hydrofinished base oil has a pour point of
less than -10°C, and wherein the hydrofinished base oil has a viscosity index of

greater than 120.

13. A system for producing diesel fuel and base oil from vegetable oil, the system
comprising:
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-100C, and wherein the base oil has a viscosity index of greater than 120.
12. The nmethod of claim 1, wherein the hydrofm shed base oil has a pour
poi nt of wessiwhar4- 100C, and wherei n t he hydrofi ni shedPbaas2@lo5t3a8 a
viscosity index of greater than 120. 13. A system for producing diesel fuel
and base oil fromvegetable oil, the system conprising: a). rocessi ng
subsystem for Bt ocedsPIR§eHng iSQPVém T cBRCESHIENG \}Eglé(f’%f&feég%‘ﬁlm% as to
effect oli QOWEEég?e@éHlé)rbins_oU%% Ué@éc@doﬁél‘)trﬁe)ﬁzgﬁédj FOURANRNES Rapt aliged
therein, and thereby provide for an oligonerized m xture; b) a first

i someri zati on oemporfeots cewamed zhengin, handothegehye pravedt Mo taor eligonagedo yi el d
an isonerized m.xture, wherein the isonerized m xture conprises a base oi
conponent and I Ssel fuel conponent; c) a stripper for stripping the

i somerized mxture of_water so as to yield a dry isqonerized m xture,
wherein the dr §7> i sofdIPASMER 3R dE Jh PREEZIAE the QUgomeTARF MFULF Ranes

having a carbops UTB8 N ontQi-8 nBXGRL Gherdh 1R iSHERETARY MRt Edmifes a
separating the dry 1somerized mxture into a low boiling fraction from

whi ch di esel f bade dilscomposerfusdialdyesdeiuchedpoanat; a hi gh boiling fraction; and
e) a second isonerization unit for subsequently further isonerizing the
hi gh boiling frepacti etrippetyfoelsttippirpathe isonlerizddimixhe cfwsdtamoats te lyaildra 13,
further conprising a hydrofinishing unit for hydrofmshing the base oil to
yiel d a hydr of AYs Fetreae mixture, 1 syherein, the) dive PBICTIZIC IS, CQIARIIES ittt he

brocessi ng_subsygt @y BELINARS 1y KT ARLAGRRBLASE TBANReLGE hydr opr ocessi ng

the triglyceride-containing vegetable oil or derivations thereof.

d) a separation unit for separating the dry isomerized mixture into a low
boiling fraction from which diesel fuel is subsequently derived, and a high

boiling fraction; and

e) a second isomerization unit for subsequently further isomerizing the

high boiling fraction to yield a base oil.

14.  The system of claim 13, further comprising a hydrofinishing unit for

hydrofinishing the base oil to yield a hydrofinished base oil.

15.  The system of claim 13, wherein the processing subsystem includes a
hydroprocessing means for hydroprocessing the triglyceride-containing vegetable oil

or derivations thereof.
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