FUEL AND BASE O L BLENDSTOCKS FROM A SI NGLE FEEDSTOCK TECHNI CAL FI ELD

[1] The invention relates generally to nethods for naking transportation
fuel and weeixsh4bl endst ocks from bi onass-derived conmpesiTiusens/ 0sBACKGROUND
[2] Transportation fuel and base oil bl endstocks produced from bi omass are
of increasinaﬁinterest si nce tgﬁé?are derived fromrenewabl e resources and
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petrol eum derived products. Conventional processes for producing fuel and
base oil bl endstocks from bi onass often enpl oy separate fuel and base oi
trai ns FIEGUNICAD [IGpDi cat e reactors (and associ ated equi pnent) and the

production s .has typically required a dr oi.soneri zatj.on.step,
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transesterification, catalytic hydrotreatnent, hydrocracking, catalytic

cracki ng w t hout hydrogen and thermal cracking, anong others. [ 4]
Trigly %%ﬁgbe transesterified to produce a fatty acid al kyl ester,
nost co tty acid nmethyl ester (FAME). Conventional FAME is
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of the uel .and to deposit.fo tion. [5] Triglycerides may be
hydr ot r E%Itaé‘é begs %gﬁ%ﬁquaﬁga& C{Pnﬁ%e frastoss (3p¢ ﬁﬁpcmﬁqb@frm iR ,sffeoduct
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productpr?l mt the anoun duct t'hat can be ended i n conventi onal
di esel fuel 4003 tCmvsotmmet afgproehantbr poexeetig vetgstahkaeoibwbﬁrgr fdtty agidht er ti ne.

Th Cl8+ ff duct b dt C18+
e oy s s Fabwor iy BER TS nmiirhieaion e 1 Pgm SO 1
a need A diRKEh R, HTRIAURiHEOEual it ShaehlifoRORRSLA, ol e bilkigneous! y,

bi omass-derived conpositions info a broader range of |ubricants and fuel
types hHavinggtharpr oved | ow t enperature properties wherein the |ubricants and

fuel s may b(5‘[004] Triglycerides may be transesterified to produce a fatty acid alkyl ester, most
commonly a fatty acid methyl ester (FAME). Conventional FAME is primarily composed of
methyl esters of Cis. 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 Cgy
paraffin product. However, the poor low temperature properties of the normal C,s paraffin
product limit the amount of product that can be blended in conventional diesel fuels in the
summer time and prevent its use during the winter time. The normal C,g. paraffinic product
may be further isomerized to a Cs: isoparaffinic product in order to lower the pour point.

[006] There is a need to develop methods for efficiently processing, often
simultaneously, biomass-derived compositions into a broader range of lubricants and fuel

types having improved low temperature properties wherein the lubricants and fuels may be
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requi rements and with reduced hydrogen consunption. SUWARY OF THE
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[008] The foregoing has outlined rather broadly the features of the 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

[009] 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

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

[012] The term “biologically-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, microalgae, animals and combinations thereof. Such oils may further comprise

free fatty acids. The biological source is henceforth referred to as “biomass.” For more on the



[12] The term "biol ogically-derived oil" refers to any
triglyceride-containing oil that is at least partially derived froma
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to a class of Or acl ween
gener alesfeoifigl a: O | ROH V\,her e| n R | s generally a saturated (al kyl)
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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(=O)R group, wherein R is

as defined above. Thus, for example, lauric acid which has the structure

OH
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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:
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H. 0sOH may be descri bed as having a Cl2 acyl carbon atom chain. [ 16]
The term"triglyceride" refers to a class of nolecules having the follow ng
nol ecul arwetoeausey4e: /\ ... ... O , PCT/US2011/032901 , . . . ./
=?lx - - = HO

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.

[017] The term “oligomerization” refers to the additive reaction of like or similar
molecules (i.c., “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
form a larger molecule, the resulting species is termed a “dimer.” When, for example, the
aforementioned fatty acid components contain multiple regions of unsaturation, oligomers
comprised of three or more mers are possible (e.g., “trimers”).

[018] 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-catalytic). Such processes include, but are not limited to, hydrodeoxygenation (of
oxygenated species), hydrotreating, hydrocracking, hydroisomerization, and hydrodewaxing.
Examples of such processes are disclosed in U.S. 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.

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

[020] The term “transportation fuels” refers to hydrocarbon-based fuels suitable for
consumption by vehicles. Such fuels include, but are not limited to, diesel, gasoline, jet fuel
and the like.

[021] The term diesel fuel refers to hydrocarbons having boiling points in the range
of from 350°F to 700°F (177°C to 371°C).

[022] The term “base oil” refers a hydrocarbon fluid having a kinematic viscosity at
100°C between 1.5 and 74.9 mm?/s. It is a hydrocarbon fluid to which other oils or substances
may be added to produce a lubricant. Base oils are generally classified by the American
Petroleum Institute (API Publication Number 1509, Appendix E) into one of five general
categories: Group I base oils contain < 90% saturates and/or > 0.03% sulfur and have a
viscosity index > 80 and < 120; Group II base oils contain > 90% saturates and < 0.03%
sulfur and have a viscosity index > 80 and < 120; Group III base oils contain > 90% saturates

and < 0.03% sulfur and have a viscosity index > 120; Group IV base oils are
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carbon atom chains contain at least one double bond.

[026] In a first sub-embodiment, the fatty acyl mixture has a C,¢-C;6 acyl carbon
atom chain content of at least 40 wt. %; in a second sub-embodiment, a C;¢-C,s acyl carbon
atom chain content of at least 50 wt. %; in a third sub-embodiment, a C;¢-C)s acyl carbon
atom chain content of at least 60 wt. %; in a fourth sub-embodiment, a C,¢-C;s acyl carbon
atom chain content of at least 70 wt. %; in a fifth sub-embodiment, a C;,-C,s acyl carbon
atom chain content of no more than 80 wt. %.

[027] In a sixth sub-embodiment, the fatty acyl mixture has a C;3-C,; acyl carbon
atom chain content of at least 30%; in seventh sub-embodiment, a C;3-C,; acyl carbon atom
chain content of at least 40 wt. %; in an eighth sub-embodiment, a C;3-Cy; acyl carbon atom
chain content of at least 50 wt. %; in a ninth sub-embodiment, a C;5-C,; acyl carbon atom
chain content of at least 60 wt. %; in tenth sub-embodiment, a Cy3-C,; acyl carbon atom chain
content of no more than 70 wt. %.

[028] In one embodiment, the fatty acyl mixture is a biologically-derived oil which
originates from a biomass source selected from the group consisting of crops, vegetables,
microalgae, animal sources and combinations thercof. Those of skill in the art will recognize
that generally any biological source of fatty acyl compounds can serve as the biomass from
which the biologically-derived oil 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. Exemplary
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saturated fatty acids and at least some of the Css. fatty acid oligomers to yield a quantity of

diesel fuel blendstock and Csg. alkanes; and (Step 105) separating at least some of the diesel

fuel blendstock from the Cse, alkanes.

[031] In some such above-described method embodiments, there is a sub-step of

hydrolysis to yield a quantity of C;o-C)s saturated fatty acids and C;s-C,, unsaturated fatty

acids. Such hydrolysis steps are generally consistent with those as described in Section 1.
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Ci18- CZ?pr@t@yte efaaddedh hﬂirommmgvuded: that ehydrogetmtmg ewtdl c2@lyat is 106 pvesnei n at

| east a C18- C22 t |ns contain.at. | east one

doubl e et & iem g Biig el PEL PR BR L I PhE i f8% 3% o1 ¢ a
quant i te&kaﬁbleC@OSqieﬁeI&@Ud&r atesl 2i@t2c wmods 4and2 18612 Masds arebesh fatty
acids; (Step 103) ollgoner|2|ng at least some of the Cl8-C22 unsat urated

fatty acids [93)3]y|1é|sama seeherhone-yicesribed eethodianypodimento Ithago ey $ib-yGralp 104)
hydr ot r t, d at

| east sh§/a¥dt%?tl Q )@g OT%QF%?/’ afgliega fﬁl gog%edstsO%?th& ¥ Tglﬁgﬁ%%lél I%gtl di esel
fuel blremdsém&yganﬁoﬁaﬁdrfaaﬂymmsso pmddce( @ﬁlﬁprﬂ;z&&)ormep@erraﬁ‘mmgocaictl east sone
of the diesel fuel blendstock fraom C36+ al kanes. In sone
such adéxdsolgeiagin %é‘tlﬁ’éEPPé‘Pﬂ%%’il%?é}‘fﬁgm%tﬁércéta Yt andsg by dspgsy- @m]f%%gm ySi s
to yiel tt

unsatuf%fggﬂygﬁtg“%gﬁggglsugﬁﬁ ggggwgﬁé& r§§§g§ ﬁ%?ggk%ng%ﬁggé%%nt

wi t h t hostel Qarsalldgsdectb@ﬂonﬂh@gmup@nnﬁstmg of cobalt- h@?}]bdbmum Q@eMmj)odatalyst

b d t h t f o i zat i
Co v el TRy Sy Forliot yickel-Bogh  ENENS St GoRls s H BRI g t o be
bound thyldtcbﬁmétloﬁme@@p%cﬂ @ﬁ&{ds a%ityﬁichmp SEypbzad bﬁ)ﬂ rdfactdrP U@t shighgrccur

via additive coupling reactions between faatty acid conponents having
r egi ondegf, abmgiag ar 81Q08L0Yu thmtnegf@mqnﬂmqn@ gercazl backfle e ¢erepbratives inher mal |

Soor § dh€ B Sr e NI oo TR st Bt Bl b0 SLAIL s on
above- %ﬁﬁdd heet peihage aﬁhcgdu%@(rpk@ td 20D 0Q)sig) eypedallz 66l tH¥ réh & F SO0RIGi t6eS an

ol i gomer conponent wherein t ol 1 gonmer conponent of the m xture conprises
at | east08mpeigt Fom sancrageyigrept l(lﬁdif?@PFQf’)“ng/é]ééiOé@a‘@iga &cc, egi-iemna et ds Uit i ng
fromt t rally, the
of 1 gorme; Jar PEkeRht 38 lect BEPIUER R abbits REUDFRIRAIARAL NG L' ed
hydr ogatesidah, "aF ile& 86 t 2ltou 123 1i (00 BNglethotis ﬂﬁ%dﬁo@r&c@ﬁﬁfng ti40Cetides3gY@Id aat a
liquid ho%rly space vek§C|t i.n the range of 0.5-10 If', and at pressure
such t HeFatfipis predet prs woll kmeavn indbg 4t (FRa<Rr cxpmPle Y- dratr N9 449 %m0 y occur in
the presencqosi) adse AdhAFRRRLOM defhl Naks d/mAraRsRAts BbdeL 8] catal yst
IS not present. t hods ftor t e oligomerfzation of unsaturate atty acids
are weHMHMRhMmmﬁnpmhbwaﬂmc@genmlﬁnﬁﬁepammuamﬁMmiBomﬁakeﬁﬁWNbsb 2,793, 219;
2,793, 220; ..3,422,124; .3, 632, 822; 6, 983 : 3] ,In such
Shove. GRS haHsiY eniisk L de |I’§“3&]§@5@f§P’éﬁ’r{’)‘fuc}w9ﬂFV§a ing to
yield a quantity of diesel fuel blendstock and C36+ al kanes. Hydrotreating
renoves oxygen fromthe fatty acids tq produce primarily a normal paraffin
product. Hydrotreating invol ves a hydrioprocessi ng/ hydrotreating catal yst
and a hydrogen-contai ning environnment. In some such enbodi nents, the active
hydroproce55|ng catalyst conponent |s a netal or alloy selected fromthe



WD 2012/ 057947PCT/ US2011/ 052901 C18+ fatty acids can be further isonerized
to lower its pour point using an isonerization dewaxing catalyst. In

cont r ast ,wohe1zmsraeds of the present invention do not r@quiuseoia/ os2ehsequent
i soneri zat| on step as the normal paraffin product is derived from Cl0-Cl6

fatty V\/mch cont ute | ess very little, of a pour point problem
indie éla“ dyfan & {‘%%ﬁ%‘tsi’%}ﬁﬂ%ﬂd ta?%‘ﬁ%é @9%?01{1%% ISPNEHFALPRp al so

r educesde%%l calal\&e Th baterat, %Hr'b ﬂ1¥ﬂﬁb&§$ﬁ the %@éﬁt ru?v%nﬁor? gpab@atkgyicas al yst bed
and/or a separate reactor. addi ti on, 10- C16 di esel fuel bl endstock
of t he subsegnéntasoneanzatien btleaﬂjted npra ptataéﬁrdpmsiatt ipdalfivdddoamn $a-Chdatthai n

Iengths a 0 . th n the n I roduc S su t e cl oud point
w11 bt o By o0 SeP dlE s TRt S ot BB EPSuq poi nt o
t he pocahmlﬁahdaldfgcsﬁsgelqaaﬂgso@&rtaﬁa{ $t¥p @S eislucdshtiost, fiate Mat Qfe]&%ldallﬁu'[ es to

t he production of a valuable base oil product, but al so renoves those C18+
fatty dequtsstrsoparatiesaialysseqd anddr aseparaistrenskor. i addition; g Gurpacdicshfysbur  and
cl oud v, ment s,
thore [uRbiekof reinyspidh oo e AERIGHAY B0 B LB ARG A IR AIRO T
C36+ al slhaﬂaahaﬁlme InenhdilC(S@ ®bdedes buchithat tiecland poihd Wilkigclogrinoeglt todtavaavari ety

of separation techniques can be suitably enployed, in sone such

above- dedusef Begrtive tmBrEt SRyt pehpaint ofdh E%{r By pHgO@?regn&Smpfatae@IdS

di stil ltﬁfs'ngponl oﬁ)t?l% QE'JRP 'eES%HucU&hS’f a%ﬁﬁab@%bg%'e%ﬁl'ﬂkedd}g vl ls&){e?n(ﬁfes
distillation c un| t 0 separate anes an di esel fuel
bl endsttbade G pt ﬁatty laduds' frduathe fircadtfidridendSenke rmainingizirtghenp@dton @uk amésload e
col |l ect ed |n a high-boiling fraction and the diesel fuel blendstock is
col | ect®Y%n a | ow boiling fraction. In sone particul ar enbodi ments, a

fractional RQps4r qatlhAR sEAraHoScAbs@ibe@ M AHIGiméds, WHe [y L&S&IG di esel
fuel blendstock is largely contained wthin a 340C fraction (boiling bel ow

340C) anparthen @38e drbddnd dleandstoclo andiihnédsvillkdmcs Vihidzhese ¢frskdt inghe ¢thoi | i ng
above 340C . in the art .wl c at there is sone
Dot br tbeoeh BBy Abe B bt i ke i b6 RERb B IR ksed o BB b
the pr Qa%ucé Sed¥BiYedRcthbl @hibodinidn@the @éﬁaﬁatm tsteg)&i’oh@rh%esl Espetioh Uheneanges.
[36] In one enbodi nent, the diesel fuel stock produced conprises at

| cast Rohgdimentctho sicp of d1st4b\we§mnlwsa1 @ed@ﬁanenlmem (nmibt to sgparpteda C80 wt. %
C10- C16, , % C | k
T397 bl engpaictdh il bt o TRA IR al oo el me LAl ol KB ES:

ASTM D2o06cted ih Oighdotingi fraetibn aﬁdlﬂledlll@SEﬂuelfhleﬂldshicﬁnﬂsdlléeﬂéd @ lav-bbiding poi nt

of less than -10C. lﬂg % I n one enmbodj ment, such above-described
met hodT¥dPRHBSORS Raicuer smRpgIeHts. fifgetinng hlélﬁm%tmgocavr8|aéa%%r0§%ﬁs1% ®F: t he
C36+ allﬁ%ﬂﬁ Qe Wetlilhe PR stk Of 19‘%@1? Bhlailli &SNS 28k cCemgtidh! vy, the
step of hydroisonerizing is carried out “using an Isonerization catalyst.
Sui t abl (boﬁlug elosoi’ C yatd thn Ceatatilapst sre camainad wuthén a B4A°Carfeacnion (Bdiking ed t o

Pt or P 2012/ 057947PCT/ U 20 1/ 052901 but further
e 11 o Ra Ry RS qfus Tty e il e dagpizs St By BRI A ol | o

such sumRRktcizink SRR afl 10 balmg H*d@t%ﬂgeﬂfdsthatttﬂ@pl%ﬁﬁﬁs afay B QbQiiARIh i Ng
i nvol ves an isomerization catal yst conprising a netal P,ect ed fromthe

group cenisi stvargusfenmeratig, ragged. conbi nati ons t her of . The i soneri zation

the gt oup cdfersr gt shoBERihEolefl iR YRR SRR IR oo § 5 Eoq. O
Si 02- Al208, Cand,;alkabidat & tdnd BRbEdIMent, At RAFBOSHCH, EOdhIeMsSin 4 the-d

isonerization is carried out at a terrper ature between 250C and 400C, and
typ|caﬁmﬁxﬁéﬁﬁﬁeﬁ1@§U%yaﬁ&6§b®@wfﬁﬁ@ﬁﬁperat|ng pressure i s generally 200

psig to 200 T, ydr ogen
flowrate i g %pl cal &d%;@ootfélg %@A ilgun%gfr% %aﬁfbéeg@%gﬂr r glby barrel).
O her sm.i(mbheoﬂ‘embmd&ﬁm;ﬂhzateseirfuelaﬂaidymbls h@’@cldh@pd)lﬁﬁeﬂe;ﬁsﬁh&ﬁ Slo°Pat . No.
5,300,210, U S Pat. No. 5,158,665, and U. Pat . 4, 859, 312.

[39] Wth rd§adld lpene ﬁ@beaf"%&ts}l@aﬁoyeﬂirawgﬁd Nge#ef FOMAYSes gp of
descri raagﬂalzmgrma@?so%eo%@e96a%n(ah%et ry%a@gglaa&ﬁ %fb%%%ﬂhtﬁérﬁfs%cﬂay be
conduct by contacting the product wt f1xe sta ionary bed

cat al ydGgnewallyhtha sfap)ﬁédhyﬂﬂ%ﬂ%emmgbeda,mod oWl usngaant is@MSptidn baallystl n one
present ont Iated enbod i ckl e-be atjon_is enplo ed
et of ol SEERORETEPD A D b it BB BN P LRI B AP Op FU
typically in the presence of hydrogen. Illustrations of the operation of

such catalysts are disclosed in U S. Pat No. 6, 204,426 and U. S. Pat. No.
6, 723, 889.



[40] The viscosity index of the base oil blendstock can be determ ned by
ASTM D2270. I n one enbodi nent, the base oil blendstock has a viscosity

i ndex of woeat2zns7e4nan 120; in a second enbodi ment, a vi PCOAiSk11iopzdex of
greater than 130; in a third enbodi ment, a viscosity index of greater than

ég?érnﬁﬁ%@a%%4%éﬁ%ktﬁg?npﬁ igig%%daP§¥ﬁ?%ﬁﬂﬁégﬁgggpggkfgféﬁﬁgégﬁﬂn$roduced

has a paH{laRRLREuRbrts 88 0mB3R othtPlmbodiments, thé ep Io@h?&lgls@ﬂ?eﬁglhg%%lvetshe base
oi | blendstock may be further subjected to an optlona hydr of r'ni shing step

whi ch geremadrizptigecatelystioonipmsmgveenctel ssiectedrfebro shedmoipeonarsting hePerH, and
stability.,.In ong e dinment . the base oil is.utilized as ubr

bace oiPribifadt il e SR cdBRE B asni B bipraf Sl wf o iRl on anc
appendeafatelidistRcted filoBSthe kAR dinSiStin 6k 8ottt &scoBlel Y RoMAIa8 sR¥ &Y, 883 NY
quantities, percentages or proportions, and other nunerical val ues used in

the spebi®&Pi- érlrz(hn@ndcqoamhmatloas therepfa samesteh opbodimens; thy isepurizatiad i n al |
| nst anc?%ar%d Bﬁ't atta rggefr@tt& Wt e CERY é'aﬂg |41’5 th?ﬁfzndapg'b%@x;e%g 258065111
contrar

ar ameters set Specification

and at tzmol*(ednfel @lefmmg@eesaﬂp opana®il ly @089 ptsﬂgab 2oemp91g,raﬁddﬁﬁe Iﬂ}ﬁbldflaglylﬂ())o psighe
desired pro erties sought to be obtained by the present . invention. It is

not ed tAdP00 psig u%deP&eﬁlf@“é@éf‘clﬁﬁm‘é&”i}’oW taéBOQ HendgsherkiedectPalists, t he
si ngul gFCfF%a 1). _ Bther | sﬁ{éb @ﬂ?olscmt{@ atlbﬂl&lt!ﬂ?r?[% ?}e%lgélosegflﬁefj@ 5 Nyl ess

expressly an uneqU|voca one erence. As used herein, the
ter m " ina00,2d,; UadPat. M. grléﬁn’ﬁﬁ; adl UBaPataNbs4,85®3 1t ended t o be

non- Iinitin hat ec tation |te n.a list t to

et usion ofVaThalidhiaerd foohe B edhnt e hupR i Kindemteitedaitre
l'i sted jhkeme em-Ele@rYbn?sX{h%%etst de@&%ﬁ'h@%@%ﬂﬁlay%é %M&u@ted‘%‘yl coﬁia%ﬁﬁg @as
referred to herein are hereby incorporated by reference.

2012/ 057oaRPEThISREY bf0629Y beCoAraBystawnth taHf o d damdizddshadgort ‘héh 8 trapspoof

bed. In one presently contemplated embodiment, a trickle-bed operation is employed,
wherein such feed is allowed to trickle through a stationary fixed bed, typically in the
presence of hydrogen. Illustrations of the operation of such catalysts are disclosed in U.S. Pat.
No. 6,204,426 and U.S. Pat. No. 6,723,889.

[040] The viscosity index of the base oil blendstock can be determined by ASTM
D2270. In one embodiment, the base oil blendstock has a viscosity index of greater than 120;
in a second embodiment, a viscosity index of greater than 130; in a third embodiment, a
viscosity index of greater than 140.

[041] The pour point of the base oil blendstock can be determined by ASTM D97. In
one embodiment, the base oil blendstock produced has a pour point of less than —10°C.

[042] In one embodiment, the base oil blendstock may be further subjected to an
optional hydrofinishing step which generally serves to improve color, and oxidation and
thermal stability. In one embodiment, the base oil is utilized as a lubricating base oil
blendstock.

[043] For the purposes of this specification and appended claims, unless otherwise
indicated, all numbers expressing quantities, percentages or proportions, and other numerical
values used in the specification and claims, are to be understood as being modified in all
instances 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 properties sought to be obtained by the present



a)providing a fatty acyl m xture conprising: (i) a Cl0-Cl6 acyl carbon

atom chain content of at least 30 wt. % wherein at |east 80% of the Cl0-Cl6
acyl carbwoat20%7®@hai ns are saturated; and (ii) a C18-€22/useyl/osmpbon at om
chain content of at |east 20 wt. % wherein at |east 50% of the acyl C18- C22

car bon .at om chai ns con a| n at st doubl e po dr oI | east
sone ofNYHEOR; fw@tf‘td& ‘t?eénhﬁl?é%ﬁﬂe CHoNEg- t%w)pgag%f‘ﬁ ‘ggg %&.

and Cl%bﬁ%@"d’”‘%t"%at"ﬁfé "flﬁélhb,[e ﬁl%kﬂ%efe%@és‘&%?ékﬁrbﬁ%zﬁfdd&i Rzoéa@l@e of the
C18-C22 unsaturated fatty acids to yield a quantity of fatty acid

ol i gonérrsltedd))mdmﬁmeeﬂ i Agused hcesars tthesome ”ufchtdh'éaltdlms grensdcalnarients et t y
aci ds and 6+ fat

t ; f th t i.d t d
o mnti cDeaRagoBR Bons GFng) i bttt TRl p LA e Pedlisdotol g ac
| east saR® 1RE ifchR tiitesebe fumslituRldesidatiarts the Reed hemE3ihanad kan ast

inconsistent herewith, all citations referred to herein are hereby incorporated by reference.

10



2. The nethod of claim1, wherein the diesel fuel blendstock conprises at
| east 70 wt. % C10-Cl16 al kanes. 3. The nethod of claim11, wherein the

di esel fu&b2bi2saswrock has a cloud point of |ess than - POTUS2¢L1/0F1¥61 et hod
of claim1, wherein the step of hydrotreating involves a hydroprocessing
cat al ys& %id a hydrogen-containing environment. 5. The nethod of claim4,
wher ei ntL MI*?ydroprocessi ng catalyst is selected fromthe group consisting
of cobalt-nol ybdenum ( Co- Mo) catal yst, nickel -nol ybdenum (Ni - Mb) cat al yst,
ni ckel -tungsten (Ni-W catal yst, noble netal catalyst, and conbi nations

t her eofl. 6. Ahetheeltdoowrisingdhastapsiof wherei n t he separating step conprises
distillation., WO 201(21/ 057 @;P / US2011/ 052901 7. The nmethod of claim1l
further conplisi M3°4 gllg@pt%‘ a??g‘&%“&%?f’é’?ﬁ’%% at | east some the C36+

al kanes to yield a quantd ¢y-@f abagerbehlatodh emastotknt of 8 lcdigormt fod of claim
7, wherein the step of hydroisoneri mgﬁ i nvol ves an isonerization catal yst

conprising a netal selveltrad af feavh¥0beoldhe Gw-Corfsykearban Bemphainpdre and
conbi nati ons t her eof s%t " i thod of claim7, wherein the base oil
bl endst ock has a vi sc05|utry i‘'ndex of greater than 120.

(i1) a C15-Cy; acyl carbon atom chain content of at least 20 wt. %

wherein at least 50% of the acyl C;3-C,; carbon atom chains contain at
least one double bond;
b) hydrolyzing at least some of the mixture to yield a quantity of C10-Cis
saturated fatty acids and C,5-C,; unsaturated fatty acids;
c) oligomerizing at least some of the C3-C,; unsaturated fatty acids to yield a
quantity of Cse: fatty acid oligomers;
d) hydrotreating at least some of the C;o-C,¢ saturated fatty acids and at least
some of the Csq; fatty acid oligomers to yield a quantity of diesel fuel
blendstock and Cse: alkanes; and

e) separating at least some of the diesel fuel blendstock from the Csg; alkanes.

2. The method of claim 1, wherein the diesel fuel blendstock comprises at least 70 wt. %

Clo-c 16 alkanes.

3. The method of claim 1, wherein the diesel fuel blendstock has a cloud point of less
than

-10°C.

4. The method of claim 1, wherein the step of hydrotreating involves a hydroprocessing

catalyst and a hydrogen-containing environment.

5. The method of claim 4, wherein the hydroprocessing catalyst is 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 thereof.

6. The method of claim 1, wherein the separating step comprises distillation.

11



10. The nmethod of claim7, wherein the base oil blendstock has a viscosity
I ndex of greater than 140. 11. The nethod of claim 7, wherein the base oil
bl endst ocwoOi28120t57447zed as | ubricating base oil bl endst o®kT/US2011/052901

7. The method of claim 1 further comprising a step of hydroisomerizing at least some

the Csg+ alkanes to yield a quantity of base oil blendstock.
8. The method of claim 7, wherein the step of hydroisomerizing involves an
isomerization catalyst comprising a metal selected from the group consisting of Pt, Pd, and

combinations thereof.

9. The method of claim 7, wherein the base oil blendstock has a viscosity index of

greater than 120.

10.  The method of claim 7, wherein the base oil blendstock has a viscosity index of

greater than 140.

11. The method of claim 7, wherein the base oil blendstock is utilized as lubricating base

oil blendstock.
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