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FEEDSTOCK TECHNI CAL FI ELD [1] The invention relates generally to
nmet hods fwo 20kism4t ransportati on fuel and base oil bl erdStus@ks/ ofrssom
bi omass-deri ved conpositions. BACKGROUND [2] Transportation fuel and

base oil bl endstocks produced from bi omass are of increasing interest since
they are derived fromrenewabl e resources and may provide an attractive
alternative and/or supplenent to simlar petrol eumderived products.
Convent i onal g OG %ﬁ%%sf&%ﬂ@mg}&é?@ﬁ@gﬁk’gi FROA; RAG&OLE FRlsgnaAshogks from
bi omass often enpl oy separate fuel an ase ol [ trains requiring duplicate
reactors (and associ ated equi pnent) and the production of fuels has
typi call.y.f, _irggy hydr oi someri zati on step. [ 3] Conventiona
approaéﬁé&hﬁg?uto &g%ting vegetable oils or other fatty acid derivatives
into transportat Fpninkielcs rodys ganpiiiyvae nictaas as ekl eatpeniot alcakyd i C
hydrotreat nent, hydrocra,cking, catalytic cracking w thout hydrogen, and
t her maPErACKF IO ahENg Ditps-gorived compogilgnsT| gl ycer i des may be
transesterified to produce a fatty acid al kyl ester, nost commonly a fatty
acid methyl ester (FAME). Conventional FAME is primarily conposed of nethyl
est er s BgfCHGBOUSHPurated fatty acids. The poor |ow tenperature properties
of convent| /,i Eﬁl%/gli%li%%lygil&ggi\%eab% {)i%fte{ei\%stfl)c sS‘szgdg%rd t?o%?bfo}ﬁmrs. ’E'\%IF gns W th
col der cli I'c conditions. nerally, e 1Tntroduction of a east one
doubl e ibesdini itterctthencE AMy sppdiesull @oinsreneeddcioiras ded nbk o provplcome its | ow
tenperature properties, However, FAME nolecul eg d%i ved? from unsat ur at ed
fatty AtTHEVCORTRBuEE T BIBICEAT At FOR ATk SFodAe: FRRFEE  t o
deposi by fREiBLdr BPducing fuct alPhasd bl GlVBQEHA e MBY R ddpiiatedad Quel
conventionally produce a normal C18+ paraffin product. However, the poor
| ow t enpépar gt rapropartiedindbale Fackorved a@ﬂgme%m%ﬂrmw pridupredpdtivnolt he
amount 0of. pr.oduct that. Al i.n.conventional diesel fuels in the
Qs R Qﬁﬁ Chiyt0ak. §am A% L ended, in.con .
sunmer %fhesa ip?éggn?ﬁltggﬁgg gurlﬁgwﬂﬁe winter tine. The normal C18+
par af fi ni ¢ pHGduCtnrmayiode afupddher for samertinzedgtiohlacl st dparafid i ni c
product, i.n order &p\low§r %Ef!'QUK oLQ%; eston ".LG]"T?%pﬁgis q%nqeg to
Gevel o HEERGUS T GRoRTFTER ST pr BBES B BH FHO8] SN S edeyment
bi omas sy aetivieds GBS IctdRRS Withbe: BdkiRadel thange kil bhbeantssand fuel
t es
yP [004] Triglycerides may be transesterified to produce a fatty acid alkyl ester, most
comymonly a fatty acid methyl ester (FAME). Conventional FAME is primarily composed of
methyl esters of Cigy saturated fatty acids. The poor low temperature properties of conventional
FAME however have limited its wider use in regions with colder climatic conditions. Generally,
the introduction of at least one double bond into the FAME molecule is needed in order to
improve its low temperature properties. However, FAME molecules derived from unsaturated
fatty acids contribute to poor oxidation stability of the fuel and to deposit formation.
[005] Triglycerides may be hydrotreated to conventionally produce a normal Cize
paraffin product. However, the poor low temperature properties of the normal Cig paraffin
product limit the amount of product that can be blended in conventional diesel fisels in the
sunmer time and prevent its use during the winter time. The normal Cig. paraffinic product may
be further isomerized to a Cisy isoparaffinic product in order to lower the pour point.
[006] There is a need to develop methods for efficiently processing, often

simultancously, biomass-derived compositions mto a broader range of lubricants and fucl types



WO 2012/ 057944PCT/ US2011/ 052880 havi ng i nproved | ow tenperature properties
wherein the |ubricants and fuels nay be produced with reduced capital

equi pnrentwoegquoseant s and with reduced hydrogen consunmpCirars201505268RY OF

THE | NVENTI ON [7] I'n one enbodiment, the invention relates to a

met hod conprising the steps of providing a fatty a.cyl m xture conpri sing:
(i) a G 0-Cl6 acyl carbon atomchain content of at |least 30 wt. % wherein
at | east 80% of the Cl-Cl6 acyl carbon atom chains are saturated; and (ii)

a Cl18- @g‘%n@ﬁﬂémgﬁf EQQ"’&,X@ 85@1%9?{5 th?c@un afe ﬁlﬂidaﬁgsahd %Qh%aﬂ%%@&c%ﬁ“ at

| east 50% Of the acy carbon atom chai ns contain at |east one
doubl e‘»ﬂb@ndqiucwdmﬂag/ﬁzqungmam rdqeastergoms with tddecedibytlgen tosyinplieh. a quantity
of Cl0-C6 saturated fatty acids and C18-C22 unsaturated fatty acids;

ol igonerizing at |east sone of the C18-C22 unsaturated fatty acids to yield
a quantittyMofR CB-THRINYERCIONO| i gomers; and separating at |east some of
the C10-Cl16_sat urated fatty acids fromthe C36* fa(% y acid ol igoners.

[8] The for€§0ilng' Has SR IRHE AP BY HEET BrlREHI0A BHEOY eXPRFEE BF SERECT nvent i on

in ordefsihatat: ag@ittﬁﬂ\klﬁgc&ﬁ&%ﬁ ot e, o, ala‘?i da PRk Prdih 8lnifOLF US,sY be
better under St ood. Additi onal ures and advant ages of the invention wll

be deséPibe’d Weren adkase PO (t:ih fﬁmﬁn tdybcasy] dem cbfing fre selbeitavs awt (i he
i nvent ICéfh%{[ BRL ﬁfgﬂf%ﬁ Ie::ﬂ_all O\!)n%it-g % g e aN\,GS/O thrmn [lcalt D(Qo 0?111?3&% {12 Oerl ete

under st ¢ IAvent on, vant ages er eof’, erenceé is
now mads; ¢@b<ﬁh&oﬁ1@hm@wmnda§cxst pxtid @mﬁict:@kérhydmlmm :htrl@dst a@maniti t he
acconpan |ng d

[ 1 depicts rocess flow
di agr am'o AR ‘éﬁ%%&i%ﬁ}é‘ﬁf Ofyk‘?w” e AHEh 4t %ﬁw!%e“%m%@u epEonc,

oligomerizing at least some of the Cis-Cyp unsaturated fatty acids to yield a quantity of Cye, fatty
acid oligomers; and separating at least some of the Co-Ce saturated fatty acids from the Cagyr
fatty acid oligomers.

[008] The foregoing has outlined rather broadly the featores of the invention 1o order
that the detailed description of the wvention that follows may be betier inderstood. Additional
features and advantages of the fovention will be described hereinafier which form the subject of

the claims of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[060%] For a more complete understanding of the invention, and the advantages thereof,
reference is now made to the following descriptions taken in conjunction with the accompanying
drawing, in which:

{010} Fig. 1 depicts a process flow diagram of an embodiment of the invention.

DETAILED DESCRIPTION

[0F1] The following terms will be used throughout the specification and will have the
following meanings unless otherwise indicated.

{0121 The term “biclogically-derived oil” refers to any triglyceride-containing oil that is
at least partially derived from a biological source such as, but not limited to, crops, vegetables,
microalgac, animals and combinations thercof, Such otls may further comprise free fatty acids.

The biological source is henceforth referred to as “biomass.” For more on the advantages of



[11] The following terns will be used throughout the specification and wll
have the foll ow ng neani ngs unl ess ot herw se indi cat ed. [12] The
term "bi ovogoralsiy4deri ved oil" refers to any tri gl ycer ipdeArseotiasassng oi |
that is at least partially derived froma biol ogical source such as, but
not limted to, crops, vegetables, mcroal ga.e, aninmls and conbi nations
thereof. Such oils may further conprise free fatty acids. The bi ol ogi cal
source is henceforth referred to as "biomass." For nore on the advant ages

of WD %Q%E/HQQZ% 4PLY $c4§r209 %%ﬁ%%@ﬁgwu%’vqg HILET Oak &@ﬁgﬁ%r@f’@sg%qcc%&& of

triglycerrd §ee croal gae are P055|b |'e Source of Biodiese
Fuel , "E@hbﬁki&thgﬁeMB&dmzlz3WQ8229>Tﬂ@92§) [13] The term"fatty
acyl" refer gener. ,tern1f degcnjbln att I conjugates
and der vat 1e, TrRERRGHTy B 85 SRRSRURMRAFhb TR Ml bR o] "oy P

enconpassiu gh@ Rglderisatgey, mﬁdﬂ kg omrt, hed l’:@@&hatﬁﬁhg ﬁfcrd{ﬁtﬁaﬁv acyldsnastriphss
al cohol s. These esters may include fatty aC|?§ |K%| esters, éCh as fatty
sy LB

aci d metHpieredFEFS rogfle rastap oy wiberth dpo FSteis ey 1BEUHFRBY di |

and 11 i,GU%es! LGS subilad B8y hoil ale MQF%Mesm e amﬁ%%iyyfdgf;@g*y«iz QERUPSHAL,
glycerol aré esterified. he term"fatty acid" refers to a

cl ass of. ang gmu@ném Hsthe h@}qﬁgdmthﬁé@’ﬁ@ Wy 240vpapbeicavions sstotficihe
general formy Z ;BCQHH“"@&% 'cﬂ %&%t@&“ﬁi%& %at%l 1%2&%r R%%&%U&% d 24

hydr ocar bon*chai n"or or "ol ef i i C)
hydrocamh@mamhaj@ﬁhbgukuﬁﬁh&ﬁkaThe tern1"acy| car bon aton1cha|n" denot es
the -C(=0)R group, wherein Ris as defiqu above. Thus, for exanple,

latiric acid which has the structure //JL\\

R OH

wherein R is generally a saturated {alkyl) hydrocarbon chain or a mono- or poly-unsaturated
(alkenyl or olefinic) hydrocarbon chain.
[015] The term “acyl carbon atom chain” denotes the ~-C{(=0}R group, wherein R is as

defined above. Thus, for exaraple, lanric acid which has the structure

OH
16

may be described as having a Cy» acyl carbon atom chain.
[016] The term “triglyceride” refers to a class of molecules having the following

molecular structure:



0 may be descri bed as having a acyl carbon atom chain. [016] The
term"triglyceride" refers to a class of nolecules having the foll ow ng
nol ecul arwetzn1eai5a94e PCT/US2011/052880

\O

Om——H{ O

O

0]
y

where x, v, 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.

[017] The term “esterification” refers to the reaction between a fatty acid and an alcohol
to vicld an ester species.

[018] The term “oligomerization” refers to the additive reaction of like or similar
molecules (i.e., “mers”) to form a larger molecule. For example, unsaturated fatty acids can react
or combine via the double bonds in their structures. When two such species combine to forma
iarger molecule, the resulting species s termed a “dimer,” When, for exarople, the
aforementioned fatty acid cornponents contain multiple regions of unsaturation, oligomers
comprised of three or more mers are possible {e.g., “trimers”),

[319] The term “hydroprocessing” refers to processes wherein a hydrocarbon-based
material reacts with hydrogen, typically under pressure and with a catalyst (hydroprocessing can
be non-catalyvtic). Such processes include, but are not himited to, hydrodeoxygenation (of
oxygenated species), hydrotreating, hydrocracking, hydroisomerization, and hydrodewaxing.
Examples of such processes are disclosed in ULS. Pat. No. 6,630,066 and U.S. Pat. No.
6,841,063, Embodiments of the invention utilize such hydroprocessing to convert fatty acyls to
paraffins. The terms “hydroprocessing” and “hydrotreating” are used interchangeably herein,

[020] The term “hydroisomerization” refers to a process in which a normal paraffin is
converted at least partially into an isoparaffin by the use of hydrogen and a catalyst.
Isomerization dewaxing catalysts are representative catalysts used in such processes (see U5,

Pat. No. 5,300,210; U.S. Pat. No. 5,158,665; and U.S. Pat. No. 4,859,312).



WD 2012/ 057944PCT/ US2011/ 052880 0Ccf /z0 HO where x, y, and z can be the
sane or different, and wherein one or nore of the branches defined by x, v,

and z carwbave/insiat ur at ed regi ons. [17] The ter mCTast@niosiss@t i on”
refers to the reaction between a fatty acid and an al cohol to yield an
ester species, [18] The term "oligonerization" refers to the
additive reaction of like or simlar nolecules (i.e., "nmers") to forma

| arger nol ecul e. For exanple, unsaturated fatty acids can react or conbine

via the dougiﬁ%@ﬂgéxda”tréa@‘;’sbfmt%‘hrﬂz'% ULRSs 10 \H8R.LME SHER ﬁ&@ﬁhﬁ@k &”b' ne to

forma |arger | ecul e, the resulting speciés is terned a When,
for exaopleptthby afiorlendntli Gnkdodhate Yutacd oot donpdne misclc prbhiba jardkd bpl e
reglon% qf unsaturatlon ol i goners conprised of three or nore niers are
pOSSIb|e ( Q. "hlnters") [ 19] The term "hydroprocessing” refers

to processegym@eﬁatmﬂadhydﬁaﬂaﬂb&nabaﬁednmﬁgahhaLbbﬁa@bsmmﬁhﬁuhy@ﬂQQEn,
typically under ressu;gqand with a catalyst (hydroprocessing can be
non- ca@@?&fﬁ%%to 0tdssesSncl ude, but are not linmited to,

hydr Odeoxyg?{ﬂ@? I PR \(c% ‘¥ ganatied 1 3P8CLESed fluild¥dlRL B@(‘%&Hﬁﬁg wishysttaer acki ng,
hydroi sonerization, and hydrode-waxing. Exanples of such Processes are
5

di scl od8eG yrtwkes. P@!d 7N 368 0s O@Bramcbonivg] topglich N@iﬂ 61584 $UIBBB oS
Crmo! R B N UE AR e USRI GBS Bfonver, L2
used i m“bemehram@ﬁﬁb&: yAiehaiitation ‘\Jumbcr 1509, Appcndlx E) into one of five general
categories: Group | base oils contain < 90% saturates and/or > 0.03% sultur and have a viscosity
index > 80 and < 120; Group U base oils contain > 90% saturates and < 0.03% sulfir and have a
viscosity index > 80 and < 120; Group HI base oils contain > 90% saturates and < 0.03% sulfur
and have a viscosity index > 120; Group IV base oils are polyalphaolefing; Group V base oils
melude all other base oils not included in Group L, I, TH, or IV,

[024] The term “cloud point” refers to the terperature of a iguid when the smallest
observable cluster of hydrocarbon crystals first occurs upon cooling under preseribed conditions
{see ASTM D2500).

[025] The term “C,” refers to a hydrocarbon or hydrocarbon-containing molecule or
fragment {(e.g., an alkyl or alkenyl group) wherein “n” denotes the number of carbon atoms in the
fragment or molecule trrespective of hinearity or branching. The term “Cse,” vefers to a
hydrocarbon or hydrocarbon-containing molecule or fragment having 36 or more carbon atoms
in the molecule or fragment.

{026] 1. Compositions: In one embodiment, the invention relates to providing a fatty

acyl mixture comprising: a C19-Cis acyl carbon atom chain content of at least 30 wt. % wherein
at least 80% of the C14-Cys acyl carbon atom chains are saturated; and a Ci5-Cyy acyl carbon
atom chain content of at least 20 wit. % wherein at least 50% of the acyl C3-Csy; carbon atom
chains contain at least onc double bond.

(0271 In a first sub-embodiment, the fatty acyl mixture has a Cy9-Cys acyl carbon atom
chain content of least 40 wt. %; in a second sub-embodiment, a C;4-Cyy acyl carbon atom chain
content of at least S0 wt. %; 1 a third sub-embodiment, a Ci-Cys acyl carbon atom chain content

of at least 60 wt. %; in a fourth sub-embodiment, a Cy4-Ci¢ acyl carbon atom chain content of at



[20] The terra "hydroi sonerization"” refers to a process in which a nornal
paraffin is converted at |east partially into an isoparaffin by the use of
hydr ogen wodoe/isad4al yst. fsoneri zati on dewaxi ng cat al ysPETAIS2011/052880
representative catalysts used in such processes (see U S. Pat. No

5,300, 210; U.S. Pat. No 5,158,665, and U. S. Pat. No. 4,859,312). WO

2012/ 057944PCT/ US2011/ 052880 [21] The term "transportation fuel s"
refers to hydrocarbon-based fuels suitable for consunption by vehicl es.
Such f "}’c%lits'/’(l' #e b/g%?a n'?th; BEGbROkehd Q](tu ? 6t39yi s glom &%%9 48y of £ mhie!l and
the Iik ﬁe termdi ésel fuel” refers to hydrocarbons having
b0|I|n@Hpé@nﬂS<tn the range of from 350F to 700F (177C to 371C3

[ 23] The te ) C n

vi stosi 1y atobot purtiear Bl HORART Bt TR SRR & 1
whi ch ehfigeosetdtsfaricsyBstancesyamly sibhecrastdidderntt O @rquuamambu;bmomtm Base
oils are ge(%rally cIaSS|f|edh§%kthe Anerican Petrole m | nstltuée (API

Publ i cAPTEH NahBer 445097 RFp&HATkS B s ghe o tfw»é« HERSt APMcEtBgori es;

G oup LoRaseral ks okl Nin%g 1%1@(?{%&@? iﬂ)@élﬁl%man & 00,20 Q3 sl Miand have a
viscosity index > SO and < 120; ase oil's contain > 90% saturates

and < GcO8%Sdl st camd have tantﬁlssb:o@gwnwifdek 120 80V anthor AP0 hagy oup |11

base oi | (0] [ % tyrates and .5 0.03% sul fur and have a viscosity
i ndex Cg%iéigégnﬂnC}%ggggg Cils are polyalphaoleflns G oup V base oils

i ncl ude all (Q@hem mwﬂmt’dn&nﬂ@}ﬁn fante hod edxture G bupodicaliylderikd oil @hichV,
[ 24] The term."cl oud point" fer§¥to the tenperature of a Iigﬁjd when t he

smal | eSTEEHSEFIRE WOCIHSPEre &t YRAFDBAP st & FIsYssEElPs upon

cool i ngy;taGRke, RhRSSE Lhbhed aﬁ@@@h&h&ﬂfas G8ee rASM P2RO0N: the art will rded@lizelig term
"C," refers to a hydrocarbon or hydrocarbon-contai ni ng nol ecul e or fragment

(e.g., gowrrabiyly borlogrdepyre giistip porhkereeumdn tadienotae sha Hemprtset vbkchdr bon
atons i, &%é&% aﬁgﬂe?& QJn b@%{J €11l $E REGE ﬁ%r Fiarkd | %@Joh&)’su% sREROGH ng.

The term ers focar bon or ocar on-cont ai ni ng nol ecul e
or fragmnﬂeHhamnmgmﬁﬁﬁmmanwneﬂﬁanbgnmamohmamm\ambamnmewhhe~@maésagnent

[26] 1. itions: in one odi he. inventio ates to.praqviding
D SR D RS e s R RO B e i B O Rkl Sy Qalbln: “of
at | eagburd@ MludYoWheE BbMindted € asto8Q%:ef, s&%@aﬁé@»@d%r}a&%bmﬂaﬁ JQeR, atom
chains are saturated; and a Cls-C22 acyl carbon atom chain cont ent of at

| east ZOFORbE, Yol propffep i oad ﬂqﬂé%ﬁms@%%tfofﬁth@@%}w caEstPD OBEEHGH- &t om
chai ns ok %%&{?n@'&t he%’;x ﬁ@?m%@t%@!ﬁse Qgﬂgerlde W hcr@m [ﬂ%qmjv ?u@ 5&!&%&1&\@ two

sub- enbodi nent m xture has a n atom chain
cont entor gfed nééislterm@mmﬁem%s o mnrat St@ cglmjwsmb} iémmdtsntmra,oﬂai @th@cr%di@i@t gey|
car bon hai_n co ten and i ment,

a C10- éﬁé WEVTEET boh 15? %‘n% ‘R éf“‘ﬁl t“)?ft }gﬁét% i}befwéfp v Figééf)bjégﬂ\fk ‘“%‘f RS £ our t h
sub- embedbmeRbs, da ?Qt}@a&}ﬂ (ixaeyh dearhonuatom ehabmtieoldensioff tahiycerides

to meet the composition objectives.

{030] The hydrolysis, or splitting, of fats/oils to produce fatty acids and glycerol can be
achieved by a number of methods: high pressure hydrolysis without a catalyst, medium-pressure
autoclave hydrolysis with a catalyst, the ambient pressure Twitchell process with a catalyst, and
enzymatic hydrolysis. For more on the hydrolysis of fats/oils see, N.O.V. Sonntag, “Fat
Splitting,” J. Am. Gif Chem. Soc., 56 (11}, T2Z9A-732A, (1979); N.O.V. Sonntag, “New
Developments in the Fatty Acid Industry,” J Am. il Chem. Soc., 56 (11}, 861A-864A, {1979);
V. J. Muckerheide, Industrial Production of Fatty Acids: Fatty Acids; Their Chemistry,

Properties, Production and Uses, Part 4, 2™ ed., Interscience Publishers, 2679-2702 (1967); and



WO 2012/ 057944PCT/ US2011/ 052880 least 70 wt. % in a fillh sub-enbodi ment a
Cl- C16 acyl carbon atomchain content of no nore than 80 wt, % [ 28]
In a sixtwo=xotx/esmaedi nrent, the fatty acyl m xture has aPCIa@RiN5msy |
carbon atom chain content of at |east 30% in a seventh sub-enbodinent, a
C 18-C22 a.cyl carbon atom chain content of at least 40 wt. % in an eighth
sub- enbodi nent, a G s-C22 a.cyl carbon atom chain content of at |east 50
w. % in a ninth sub-enbodi nent, a C. 18- C22acvl carbon atom chain content
of at l‘\/?Q%StLi‘z@t@cia\@?ai%‘hﬁz@nﬁtzé ?Qttiji'scﬁ Q&Mﬂdﬁ%@& ﬁfig }ﬁf%z @0&)@1 G&{. bon

at om chai n cont ent no nore I'n one enbodi nent,
the fatity(i@8¢l m xture is a bi oI ogl cal l y-derived oil V\/m ch originates from
a bi onmass soqur.ce,s, cte fromt 0 ti veget abl es,

ni cr oal gae, ?éér%ﬁnwmgv%tq‘b TGO h{erﬂ)lgvr%(é “%oﬁ‘%( %rl%fnlgnmliﬁ s‘ge”b]l i1l in the
art W lelhbbéieeensizi: phsdn: genaioal ik Yiramyd tbla@ﬂl&';ghwm;ﬁ@iﬂi@@& c@épsf@t(tsxpa@yi
conpounds . erve as the biomass from whi ch the biol ogically-derived oil
can be PgbE Fiﬂég‘m" Y AP BO R el ‘h%ﬁr(eéf“é‘i &30 ?‘hétf)mscg‘ﬁ%‘ SHEH %fo*ui‘:é%s are
mor e ecoRAMGalerald: 0RE QoRNERALE 8.t 0a el 0fAkioG UhhihY ALl Orar@n h&liSQ t hat
-those sources fromwhich food is not derived may be additionally’

at t r actlivey: Exenplaryohillivginal byatdest viewt b hotol atdoar ¥es of e badé;is-but
ja;ter BOthCal a%cinl 901%1911318‘?‘&%lm11|’1 atclgasbg 81& djozlglk/ffboo%g’ﬁlgg %elgg\hig‘yr écq} ﬂﬁ%gﬁigéés% 5 rﬁcvg Gk ut,
conposiild 1ﬁﬁtiﬂb;{eﬁtiﬂ\ﬂeﬁiantﬁt§l oﬁﬁe @;rmﬁdmmirthm idids dndt@ y-Caoylsatmiaxdduiey 1 S a

triglycerid elnthefatty acid ave two r three different
chai n weﬁ@tﬂﬁ%% Mg TERERE 8 b@ér%lrho%‘r iﬁbf)@c@wemﬁ% ¢ SHBLHER W66 ment |

the fattyuaey CM ByLedicsednbkend (9fept b Qlopsent 08 SebosoiRal e, &qpposi ti on
obj ectives.” I n yet anot her enbodi ment, the fatty acyl mxture is derived
from t higfvgted fatsee 1<|éf>aﬁ“tlil Hle Grydety yoi olighugrri gl yceri des to neet the

conposi ti ony i h , Split of
ats/oils to {%? duce afu%h d?aﬂélg’ st'lg'gﬁll gélﬁlgte}}/gﬁ%g%é%h eihgtréhl ;gvder}d&gpg[a nunber of
met h0d$>‘{0\fhxi1ggla ﬁmesasuirmmhydr‘aat Iytsd:ts ahm Lbh!l@l]il'uiai madzaatlwss Spchradisune gxmesﬁlyr e

aut ocl ave. Wi t h cat a the nbl e ressure Twi tchedl
LR o'

proceség\}ﬁ‘sf1 éi"‘ Qf/%‘fm FGHYY f‘lé“’h dp% For nore on the

hydrol ysis ef33f aIrﬁJaﬁids&ﬁ%uNa@xM@d@&BE@&WHE}%MSS&[}'@H@AElghi‘;p%m Gl Chem

Soc. 56é 1), 729A-732A, (1979); N.O V. Sonnta "-New Devel opnents in the

Fatty Retalsisrdegeila quaptityghCiekls sehgd Bi acids %ﬁ(zm*») wEEYRIEERAY dﬂ@szg_), V.
Mickerigl QewL @@&S% b@dﬁﬁ%ﬂezmm im‘mg%t&% Qe Ast, s&@%&h Acids; Their

Chem stry, Properties, Production and 4, 2" ed., Interscience

Publ i shers, {(276791@%@2‘ *@iﬁgﬁ%)&e daMbed/\ti)@Qﬁ@iE)’r@&?igﬁﬂﬁm EgS20 Db 9'512@80 NEW

Untield, et Fat d y31 s;and Sy Chem
U 1€l 0y Siqn BRI e Y QR O SBNER Syt e A e
and w th tﬂie@fﬁﬁlﬁeﬂﬁ)@xé GesEhgul @igbmeaneioaidOdideat oy hb@dcﬁlfl%ﬁﬂ@mhg’lventl on is
directed to a nethod conprising the steps of; (Step 101) providing a fatty
acyl nifs&Cue ComsH f@ﬁn@n{)%mr&ﬂeﬁ@hm% 2 isaipns efalffbefﬁf?e%rﬁ%h&#&mwﬁ@ ft of at

| east 30, wt @ff"ém% ﬁhﬁlﬁtmka@@&t ‘ﬂﬁ@@ﬂ)&&nﬁgﬁmgil@ @eﬁm@ﬁﬁ‘ LaGREDRR Lﬁﬂe@f@)ﬁha' ns
are saturated; and (1i) G s-C22 acyl carbon atom chai h content of | east
20 wt . /GeGuheditas. rmd CIifefasmcisw}a@fmmhemé@:xymtl@lf(i l@#edasbon Smim’weméersneb@ont ain
at | eaSt*tilo%eenld % um,nts Ady wg)i%ﬁ ]EOEZQ% hiyoqu‘; %!ﬁymnn 106‘};1“ gmgto Sr?tn\ewha, EE

m xturé el quanti ty f““ Lo s} Urate Y ECTdS” an “@1

unsat ubﬁtg@dufo@hipynfﬁﬁ: bl n(;ﬁmﬁp, o Bkedtil @a@tﬂib@ﬁﬂ i ng ‘)/asﬁnﬂceaﬁmaﬁ@mﬁm@sfs t he
C18- C22. un§aturat d fatty acids to %eld a fantltg of C36; attﬁ aci d
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above- descri bed net hod enmbodi nents; here is a sub-step of prOV|d|ng a
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oligomerization may occur in the presence of added hydrogen provided that a hydrogenating



[33] In some such above-descri bed nethod enbodi nents, there is a sub-step
of hydrolysis to yield a quantity of C 0-Cl6 saturated fatty acids and C g
C22 unsatwoabexstatity aci ds. Such hydrol ysis steps are gemarsadiipsmssnsi st ent
with those as described in Section 1. [34] In some such

above-descri bed net hod enbodi nents, there is a sub-step of oligonerization
to yield a quantity of C36+ fatty acid oligoners. Wile not intending to be
bound by theory, the above-described A igonerization is thought to occur

vi & addid i veu GAURLEGe - BRGIRIS rRSENEER N ALINNAGH FRIROREAS AN gy

regi ons of unsaturation. Such oligonmerization can T)e effected via thermal,
cat al ytiheyn an@it ort (cheloi calnpieans. PExeiplsal.yooattaly§s 82¢:nctdid@4Si 02- Al 203,
zeol i t 6s,,,304. clays ggzl)ch as bentonite and montnorillonite. In some such
above- deséribed met'Rod” embodi ment's, the ol i goneri zed ni xture conprises an
ol i gomer copponent scnwhatiehfvvthiescdbtgonesditenpangnts Ofubtdng dfisxdarRneonpri ses

at least about 50 wt. %dipner (dineric) species  dipers resulting from
the di MY zdts SRTBEdG Sl grad éﬁwa%ycw?%‘éﬁﬁ&%‘eﬁfif&@.tg%efﬁéﬁlaﬁlw?hi’«ﬁﬁe
ol i gongyiji 2RLLAR: ingr LORAUCL AL, OMRTn Rl RYs SRR Malbly LRpkh&:, #bssnce pf added
hydrogen, at "a tenperature in range of 300F to700F (140C to371CGC), at a

li qui d ahordoyerdisd o thag] codiotymdngs hhecpeetige siep cOnBEOHisilatandinainca pressure
such thai, khe %%% g@sfﬁ%ﬁ#%%xkkﬁ%h%ﬂgggﬁfﬁi%ﬁ%ﬁyk%ﬂ?@ﬁ&%@%ﬁ%?ﬁvgﬁxﬁﬁﬁpur n

the preésence o en provi a ydr ogena
2012/ 05784 4R0T/ US20 24l 052886 ires aldidadsabystons sVavotmpiiesiendn mMebhods for the

ol igonerization of unsaturated fatty acids arc well known in the art (see,
For *oxafBIEct (3 2@id i ntongae byediod undslgy! 203, WIXEOPTH 630 | 822,
and 4, 75@9&%3?} a high-boiiing{ 0235bn LA 80 E,-8UGhhahay ﬁt?&i as6¢ hbedienbad LNBOL S,

there is _a sub-step of separation of the Cl0-Cl6 saturated fatty acids from

t he C3&wligdtegticici d ol i gomers. WWile those of skill in the art will
i t g8 arion. hni he. suitably, | d,
recogni ze ﬂ%%%akﬁﬁgkﬁﬁ%d@%ﬁﬁﬁgﬁL%gkQH uphﬂﬂgﬁﬁﬂﬂuggaH&v§ghgg§&P oye
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in some suc ove- descr enbodi ments the separating s
conpr i d64a)dif stterdfly atgiso astlsnmopéthethediyrentted ey stidpwah adiesttivhd hinghe@npl oys a

vacuumdistillation unit to separate the ClO-C: 6 fatty acids and C36+ fatty
ned oromas STl RV PR R CPOHE VRRTuF A SEY PRaPrEN ey Be

enpl oy edmbAscaviRiidnde ol atdds enbefinkhe ik atdbeash ds. nienLLa dhspdrheiohdet fatty
acid oligoners are collected in a high-boiling fraction and the Cl10-Cl16

sat ur atdciRErRy @ridsvgrdhe BrPesicEd T iU Broloha bOFPYIgt PraEtRntaiPdS6T 1 n one
enbodi g;gﬁm SHGHARRUGHES Bl 19&%6&@1%?9%%)§%§%@?[}S@%@ wm;s@n%}s?g&gmg%gg

104a) esterifying at |east sone o -Clbo saturate atty acids
wi t h athd temsportanien alet ohalicsspleet. 8% thals yirehdeserquamed ¢fyfreoflaimomodstersl! | n one

enbodi pent , .t he’ﬁé“ | east one_ al 10l speci es. conpLi,ses r 'g)%q L. 1n another
erbodi Ent 1t e “bioas: Bt & SoreBa Bt Pane s eal oo Paet . T yer
anot her embo@i7ment enctdi@oliPROESLET SooE-Eeditibld Bedodsinah@IREREN si0f (RAep
transport at L.on fuel. in such en%)%gl ments -wherein the npnoesters are
oper abl'BHSY Myet e ine poleedtren of Be -t mer RFHFSHEY fHET B IH 819 WTR i esel
fuel . Methads of Qusbhe 188t RILALCRI0R Lk odd 6 Tat iﬁbf%@&!jéjt% é%a‘%m%h!nah@qw in
the art (see, for exanple, U. S Pat. NoS. 6,855, 838; 6,399, 800; and
6, 965, G4gyal paraffin product. Hydrotreating involves a hydroprocessing/hydrotreating catalyst and a
hydrogen-containing environment, In some such embodiments, the active hvdroprocessing
catalyst component is a metal or alloy selected from the group consisting of cobalt-molybdenum
{Co-Mo) catalyst, nickel-molybdenum (Ni-Mo} catalyst, nickel-tungsten (Ni-W) catalyst, noble
metal catalyst, and combinations thercof, Such specics are typically supported on a refractory
oxide support (¢.g., alumina or Si0,-AlL(O4). Hydrotreating conditions generally include a
temperature in the range of 290°C to 430°C and a hydrogen partial pressure generaily in the

range of about 400 pounds-force per sguare inch gauge (psig) to 2000 psig, typically i the range
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[037] in one enbodi ment, such above-described nethods further conprise a
step (Step 104b) of hydrotreating at | east sonme of the Cl0-Cl6 saturated
fatty aciwe 2w/oprekd a quantity of diesel fuel blendstoekT/usganosrseat i ng
removes oxygen fromthe fatty acids to produce primarily a normal paraffin
product. Hydrotreating involves a 1-1ydroprocessing/ hydrotreating catal yst
and a hydrogen-containing environnent. |In sone such enbodi nents, the active
hydr oprocessi ng catal yst conponent is a netal or alloy selected fromthe
group 6osed st G 0 peabal L mlybdenum:t & RLAMREraliC kel : pOkyhdenum
(N - M) cat%ayst nPé ratfhgsi ten ( | - jgggﬁhy qgnoﬁk% et al ggtalyst
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refractory oxide ROI. - ) drotreating
condltkﬁﬁéuﬁeﬁgﬁag 3 ghgf dégg}teﬁggg%gﬁ ghoﬁnﬁﬁ“n?ﬁf%zuxky‘@ééﬁSO 430C and
a hydr egeniparntcdad: apyr eSSkt genes :ﬁJ[ {sye, iffr dxb@pleatige Paf Naboa92. 400
pounds-force per_ square inch gauge (psig) .to 200 ty ically |n t he
range WO 201P805F04apeHOREIEF 6558802 8T &‘B@bmﬁg?g‘ﬁf %ta%@ ngﬂfi‘@ﬁd
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product e nor mal fln derive Cla+ fatty ac
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productys dendMesh hrmChBlied aﬁw TRE LES:6A0: Bes fcddaes: daemRhkgesed 9.4 over
its pour point using an isonerization dewaxing catalyst. In contrast, the
met hodsedyfesdeel, pres@ntstymypntiDoradios r*iotvpfi’féqﬂ@iﬁ]é“?é?ﬁ§&b@éﬁﬁ§ﬁﬂmﬁ‘§éﬁé‘?ir bation

step ag;king, nor @B'ME% f]ExL, }ﬂ%&%&t@fk}ﬁ Q}?fm's&é%@anf FOM LY m(?é'f‘?q ALY, 03)?' ds
whi ch cont ri’but e to very It our poi nt prob “em i n di ese
fuel . Bb@m&imnkmaﬁhmgﬁ@hmﬁmsmhsmquhﬂhmms@ﬁ@gmﬂ&bﬁ@ﬁwﬁﬁb@thﬁ@omfmﬂmaaﬁ cost,

si nce t hat step,t ically requires. a se at al ed and/or a

separ ate et Br 9 P dacter o he e R HRud P LT b P e ock of ¢ he

i nvent ix0RoGaiRec Rl endedid nkio nb?h@ dﬂueﬁﬁckmmekho%ﬁ@u&@n thevahaildsd.eagt hs are
shorter than the normal C181 ucts such that the cloud point mnll be

| ow endiRjhck éwhié‘\@éﬂaovtédwé&mé@%}t ol fﬁﬁ*ﬁ)ﬁ‘@ﬁ@%ﬁ@ﬁ%h%ﬁﬂb@dlf*ﬁfﬁiaﬁ' W t he

pool . @Mm%lmcf% dy 'ti[é:%l;&%h ref AL cRE ], xg:%um/ %%mﬂ% oRRLY: (9;8’3?&;'(1 Wlgs to the
producton o ase ol |l produ al so'renoves those Cl8+
fatty acids{ W@@nﬁt@ewﬁéedeGtﬁhehdwéselMhyﬂnmkmeahewiummmhcnm§®ﬁﬂﬁhsiy,
fromthe dlese f uel m.nim zi I ppac pour. an

por nt s s €5 St in SRR St Tf 8%, ZRER G KB LRGLRaEk r oduced
conpri sesodine L’lﬁ@ﬁf@ci‘zgﬁm <5’ng;qu@1@1@4 kalies; in a second enbodi ment, at

|l east 80 wt. ' 7?/i Cl0-Cl6 al kanes: in a thir enpbodi nent, at | east 90 Wt .
(*/", C10- Ci%0] The Ciﬁwﬁ@(}mﬁ?{éﬁc‘cs Bt sbpiards ; AR geElngd i AR ¥R Eck can
be det g aﬁm}d@wmé@m @Zé@@m brens?ga&k%bg@w@%m Bhﬁqu{h%ei@ fuel bl endstock
has a cloud point of [ess than --- 41] In one enbodi nent, such
above- descr i mmcﬂﬂﬁwﬁwmnh@ﬁdtmwmllhvcéitne o¢Stgherk04w)isof step (Step
hydr ot r,eat.i n east. sone of. e‘CS att oI| Qmers | d a
quantlgéﬁgﬁi%§§gu nesq“ Sich” %mﬁrdt?git%ﬁym'?ﬁwhtﬁs %?% éﬁj@é‘nslstent
with t hﬁ@ﬁwaSuﬁﬂﬁﬁ_/dfdnbeﬁth%Iaﬁuﬁnyraﬂm Lblﬁlﬂﬁ(}ﬁﬁ ethitlane as dasulbcd[;ﬁ&]imisn @ane
enbodi nent, such above-descri bed nmethods further conprise a step of
hydr0|§8ﬁ§%?9?ng at |east some of the C36+ alkanes to yield a quantity of
base oil bl endst ack. eﬁé@ﬂ@ﬁ@émk Bémﬁ hevshenr:edd mﬁiﬁ@a SRR LA 4 Scgaf ried out
using an isornerization cata g Sui tabl e such isonerization catalysts can
i ncl udéydisispmarianaat least preed thoCRry abienedo sivlde suppbral bssrchl Hendsimgk. WO

2012/ Oﬁgéﬁﬁq{lé&a‘p 3&4}%?(%&)%9@1121}1@ 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 limted to, SAPO-11, SM3, SM7, SSZ-32, ZSM 23, ZSM 22; and
simlar such supports. In sone or other enbodi nents, the step of

hydr oi sorwoi2rizng794avol ves an i someri zati on catal yst conpcrdisagiasisst al
selected fromthe group consisting of Pt, Pd, and conbi nations therof The

i sonerization catalyst is generally supported on an acidic support materi al
sel ected fromthe group consisting of beta or zeolite Y nol ecul ar sieves,
Si 02, Al 203, Si02-Al 203, and conbi nations thereof In sonme such enbodi nents,
the | SQEARE Laakh A b Ss LRI SShyoknab, &) STRARALET eshelieRN,ZHAC.RRd 400C
and typically between 290C and 400C." The operating pressure is general ly
200 psisgeioos ZI@@@mpst qh»rzmdsqdnn@tt Yl st diyny@@Gopsiigng o1vdDEO aipep@cﬂil'dmen

hydr Oge':td | OV\{t ral mo am t%li llcat gflotht 91 SQOQnsSa 1%nd§£‘€ ﬁubl & In ma bar rel

( SCF/ baP Fer) "B REr sdt 161 C{%y Pol Soner i 78 y?gso di'Scl osed in
U S. PaiterofNohe ﬁoﬁ&@zaﬁfbﬁ)cathlyﬁ is PaferaliNeupibyit&8n 6@5ctdﬂl’$dpgidrt5ntt5’ﬁ:§i selNaed

4,859, 312. With regard to the catalytlcal -driven

hydr oi SOREVF ZINE tet%%mg@é e‘ffﬁ Béawétt)ot/ém 198 SECSe Wb B A HRATEO (WS nEhods
descr'Q@Qbﬁﬁﬁ@hQHQRﬁﬁR@oﬁﬁ@Qqﬁ&ﬁﬂﬁﬁﬁmﬁQ@&ﬁ&&h&&mﬁ&?m@&QQH%&t%LJh a fixed
stationary bed of catalyst, with a fixed fluidized bed, or wth a transport
bed. | ﬁll@?@tméﬁeerﬂﬁh)ﬁ%érﬂnén%ﬁﬁét edd emay hefeen A jsok el bedbopraitnicon | s
enpl oy rel u ed 4 L | t onary
fixed %98“ % latﬁyg&%éﬁ 9)(%G§h fAce of &§§'r5&gn80%n% ?ﬂxﬂhgnghtf t he
Operatm&mnghlﬂm@hﬁ@&ﬁﬂhyﬁh&ﬂﬁbé@ﬁiﬁ&kﬂﬁﬁdﬁmﬁlUmﬁnaR@(&tmﬁkﬂﬁﬂﬂﬁﬂxﬁﬁﬂxand

U S. Pat 44]_1n_so ,.abpve-describe

enbodi %@ﬁfﬁeﬂlﬁfﬁeﬂﬁagéﬁﬁg?t ot Gt kU SaRte geﬁpig@e‘“i et e Ak TENY

Cl64. alkanesa andsipoothers it can conprise at |east 30 wt. % C36

[ 45] The V|5005|ty i ndex of the base oil hlendstock can be determ ned by
ASTM D2270. [#44] oMéethanpod inba catabHea g v caiby digisendgtive Keh d&cabed Beusiit y

i ndex i of

or eat er PRan RgehiAR Moot R BiagaaRt, RIPOCL IR B KhRGaRL e MWIARE B )
140. witha ﬁ{edﬁ]a?tﬁtt«m }baimf poilnt, voth 4 heedddséral ”vgdbbtemﬂii&;a ﬂethtspoaﬁwbén one

det er m ned AST one enbodi t he. base o bl ends roduced
has o BB BORR B bR ROt Checaict s 3 Ry R HB SRR e OFhe

base OixliohéeRdsHOE kb Deufolit TREd S6DiRRESY it ePhesofti@Rdirohydr of i ni shi ng
step which generally serves to |nprove ‘col or nd oxidation and ther nmal

a
st abi | |H€1Watuﬁhoﬁéheé%biapfhemmh cHalVHASE BIospl Bridst BekNp<o-tt443028d Lo a
lubricatj Ry pases@ | ' bl endst ock. [ 048] For the purposes of this
speC|f|cat|on and appended cl ai ns, unl ess otherwi se indicated, all nunbers
expr essi ng @Mémthtmmswuﬁeﬂﬁenﬁh@m@e@ﬁmpwb@ewtanb»eaﬁ@kmﬂﬁe@<mmmemwcai

val ues d pecificati der t ood as being
ot 11 &b 200y Pree BREsst 85 R FLf oo Bl A Rabo g nity ThTEES

i ndi cat ed tgmmem@mttﬁnymdtahefmurse«eltmattermatroamresestt@&etnutearbt h\‘i%&‘t he
follow ng_ speC|f|cat|on and attached cl ains are approxipatio that can
vary dépenttilignepsctnenides brEP i opEiock 68 SUHgREY teche’ Bc’tf%tt 1% he
present sbé’b\ﬁ@nﬁt'bgﬁ'ima LE, '\%C@Qﬁqu&hﬁtouﬁ?cr H‘ﬁa‘ﬁq’% rlntamn%d &H@&in@tb&a& {Qysapd the
appended clains, the singular forms "a,” "an," and "the," include plural
referemeESOQQMe@sﬂexéﬁ%ssly and uneqU|vocaIIy limited to one reference. As
used herein erterm Its rannatl vali I tended
to be non-|I t%%? in EEC pomc?ﬁ“ t?“ r Eeméﬁot attETnodﬁt%o “Ttens ch“immd b?" [}tﬁﬁgiﬁﬁgt to the
excl USiOﬁﬂLI@f*O{ﬁmbﬁ[ ke dil idemistobaprodianeddes Sl})bﬁﬁpcﬁmm@&sﬁ)ﬁtaﬁddgﬂt to the

listed ite 0, an extent not incon nt herew {h, al ations
referred ol e oS RArEBY P By b gﬁ@%y‘mi”e?‘eff"ghﬁé’“t cfe T
2012/ 0%5%&61?@&;&&%%%& Q{&Z%Qh generally serves to improve color, and oxidation and thermal

stability. In one embodiment, the base il blendstock is utilized as a lubricating base oil

blendstock,



CLAI M5 A nethod conprising the steps of a)providing a fatty acyl mxture
conprising: (i) a Cl0-Cl16 acyl carbon atom chain content of at |east 30
wt. A wheweinizts744¢ast 80% of the Cm Cm acyl carbon at omrCThsRe13/052880
saturated; and (ii) a Cs-C22 a.cyl carbon atom chain content of at | east
20 wt. % wherein at |east 50% of the acyl C 6-C22 carbon atom chai ns
contain at | east one double bond; b)hydrolyzing at |east sone of the
mxture to yield a quantity of Cl10-Cl6 saturated fatty acids and G s-C22

unsat ur at ed }éé@ t yoxatﬁé gt?ipoé%'s '0991@}'@@15‘1@&910?151}% g@:ﬁdéﬁ”@nﬁf el &@ ot Rr 622

unsaturatedfatty acids to ield quant fatty acid oligoners;
d) sepanatidangl, sl ntwbst C‘smm1ﬂ@fqumktém€:mm©11@sc§atr wrapadnd et piiee ndseifigabm t he
6 f %gitu)v(s 1?5%'& (ijn t%lc isge%gf&%{igﬁ and claims, are to be understood as being modified in all

mstances by the term "about.” Accordingly, unless indicated to the contrary, the numerical

parameters set forth in the following specification and attached claims are approximations that

can vary depending upon the desired propertics sought to be obtained by the present invention,

1t 1s noted that, as used in this specification and the appended claims, the singular forms "a,”

"an," and "the," inclade phural refercnces unless expressly and snequivocally limited to one
reference. As used herein, the term "inchude” and its grammatical variants are intended to be
non-limiting, such that recitation of ttems in a ist is not to the exclusion of other like tems that
can be substituted or added to the histed items. To an extent not inconsistent herewith, all

citations referred to herein are hereby incorporated by reference.



2. The nethod of claiml, wherein the separating step conprises distillati
3. The nmethod of claim| further conprising a step of esterifying at |east
sone of twebds7eaturated fatty acids with at | east onecalusedolosmspeci es to
yield a quantity of nonoesters. 4, The nethod of claim3, wherein the at

| east one al cohol species conprises nethanol. 5. The nmethod of claim 3,
wherein the nonoesters are utilized as a transportation fuel. 6. The

met hod of claim 3, wherein the nonoesters are utilized as a conponent of a
transpart atgen fuel. 7. The method of claim 1 further conprising a step of
hydrotreating at | east sone of the Cl0- Cl6 saturated fatty acids to yield
a quantity of diesel fuel blendstock. WO 2012/ 057944PCT/ US2011/ 052880 8.

The nethod f step of hydrotreatng invol ves a
1- 1ydroproc§§sﬁ%ajgﬁ?rﬁngyﬁ”gﬁpaqi lydrogen-contai ning environnment. 9. The

met hod of chﬁln1gmwmhﬁfﬁﬁﬁyha&nhmﬂnoﬂmg@g&&tng catal yst is selected from
the group consisting Ef cobal t - %bdenun1 ( Co- Mo) Wgt%!yst,v or i
ni ckel - nol ybdenum ( Ni ONbY odar 4% §¢7 O%fl@re@rhdwr?@%% % RGASAY Eat AV e nobl e

nmetal catalyst, and cgnbisnatel apgctchereok 1%%e&@%nﬂgﬁd?&dmQtatﬁjaﬁﬁ”h}@ wher ein
the diesel fuel blendstock conprises at ?eas

(it} a Ci5-Cy; acyl carbon atom chain contﬁ fity 01( at least 20 wi. % wheremn
at least 50% of the acyl C¢-Cyy carbon atom chains contain at least one
double bond;
b} hydrolyzing at least some of the mixture to vield a guantity of Cip-Cyy saturated
fatty acids and Cy3-Cor unsaturated fatty acids;
¢ oligomerizing at least some of the Cig-Cyp unsaturated fatty acids to yield a
guantity of Cig, fatty acid ohigomers;
d} separating at least some of the Cp-Cyg saturated fatty acids from the Cyg, fatty

acid oligomers,
2. The method of claim 1, wherein the separating step comprises distillation.

3. The method of claim 1 further comprising a step of esterifving at least some of the T~

(15 saturated fatty acids with at least one alcohol species to vield a quantity of monoesters.

4. The method of claim 3, wherein the at least one alcohol specics comprises methanol

LA

The method of claim 3, wherein the monoesters are utilized as a transportation fuel.

6. The method of claim 3, wherein the monocsters are utilized as a component of a
transportation fuel
7. The method of claim 1 further comprising a step of hydrotreating at least some of the Cie-

Cys saturated fatty acids to yield a guantity of diesel fuel blendstock.



G 0-Cl16 al kanes. 11. The nethod of claim 7, wherein the diesel fuel blend
stock has a cloud point of less than -10C. 12, The nethod of claim1 further
conpri si yoaostsm4af hydrotreating at | east sonme of thePC3am2diatsassaci d
oligoners to yield a quantity of C36+ alkalies. 13. The nethod of claim
12, wherein the step of hydrotreating invol ves a hydroprocessing catal yst
and a hydrogen-containing environnent. 14. The nmethod of claim 13, wherein
the hydroprocessing catalyst is selected fromthe group consisting of

cobal t ol viple i1 Cou ) 7optal o s Bl AUy Mo kot VSt

ni ckel -tungsten (1\1i-W cat al yst, e netal catalyst conbinati ons
thereotmﬁbiﬁmdﬁﬁedﬂgtmodnmmnmumwwﬁﬁhﬂurther conprising a step of

hydr oi someri zing at | east some of the C. 36i- aikanes to yield a quantity of
base oil bl endstock. 16. The nethod of claim 15, wherein the step of

hydr oi $omer itae n@tﬁodw@ bhes & anhdrsio m\&ﬂhzi&tyix @RsGat altaigd isceitpred siongtha gnedpal

sel ected from onsi stin Pt conbj nations t her eof
consisting 0% co ag Sty P b(ﬁ:num { E O~ Mg) Ca‘[ai‘yst nmkef—m@@%dmum {l\ﬂq\/io} catalyst,

nickel-tungsten (Ni-W) catalyst, noble metal catalyst, and combinations thercof,

10. The method of claim 7, wherein the diesel fuel blendstock comprises at least 70 wt. %

Cy9-Cy6 alkanes.

il The method of claim 7, wherein the diesel fuel blendstock has a cloud point of less than
-16°C.
12. The method of claim 1 further comprising a step of hydrotreating at least some of the

Css: fatty acid ohigomers to yield a quantity of Cyq: alkanes.

{3 The method of claim 12, wherein the step of hydrotreating involves a hydroprocessing

catalyst and a hydrogen-containing environment,

4. The method of claim 13, wherein the hydroprocessing catalyst is selected from the group
consisting of cobali-roolybdenum (Co-Mo) catalyst, nickel-molybdenum (Ni-Mo}) catalyst,

nickel-tungsten (Ni-W) catalyst, noble metal catalyst, and combinations thereof.

15. The method of claim 12 further comprising a step of hydroisomerizing at least some of
the Cagy alkanes to yvicld a gnantity of base oil blendstock.
i6. The method of claim 1S, wherein the step of hydroisomerizing involves an isomerization

catalyst comprising a metal selected from the group consisting of Pt, Pd, and combinations

thereof.



WD 2012/ 057944PCT/ US2011/ 052880 17, The net hod of claim 15, wherein the base
oil hlendstock has a viscosity index of greater than 120. 18. The net hod of
15. wher ewo 20tmsbge oil bl endstock is utilized as a | ulpcrastémgsisase oi l

' bl endst ock.

17. The method of claim 15, wherein the base oil blendstock has a viscosity index of greater
than 120.
{8 The method of 15, wherein the base oil blendstock is utilized as a lubricating basc oil

blendstock,
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