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 wee12isr4sl endst ocks from bi omass-deri ved conpesirtiseons/ 05B8CKGROUND
[2] Transportation fuel and base oil blendstocks produced from bi omass are

of increasin |nte si.hn t he d fromren e rces and
may provide ﬁ@%hw éﬁ*éﬁ‘%’%@ﬁwﬁgkﬁﬁ & I%Mﬁﬁ%@ 5&%‘
petroleun}derlved products. Conventional processes for producing filet and
base oil bl endstocks from biomass often enploy separate fuel and base oi
trains redﬂﬁ@ﬁﬁ@lﬂbﬁﬁEbﬁte reactors (and associ ated equi pnent) and the
producti on of s typical reqpl ed a hydroi soneri zation.step

oy Convent + ond0bp ohgaerilior Siiede hORHIDHG = Suibb st SN0 LEBiooBRnEt Bhe
acid deri vating@soil FRILEARRTRA! bidhhonddrieh sofBYsicampri se _
transesterification, catalytic hydrotreatnern, hydrocracking, catalytic

cracki ng w t hout hydrogen and thermal cracking, anong others. [ 4]
Triglyceri Y/ b ransesterified to produce a fatty acid al kyl ester,
nost COWWS%F@KE%()%ﬁj}aCId met hyl ester (FAME). Conventional FAME is

prinarily conpdsett ofram@bhyfiorestesnsl ke &l8kndabelsatedthcanronabbtiass athe poor

| ow tenperature properties of conventional FAVE however have limted its

wi der use dTANGEGIEAEwst Hueobae precioriied remderayablomwsour e g angnprotide

i ntroducti 1 Qn tt?ﬂfch@*& d!t&ﬁﬁ\ pﬁ‘gg E&}piﬁqgsmﬂhp é@ﬁcgﬁ‘%ngpd I?(%H{"—‘%?\/ES needed
in order to inprove it rature properties weve nmol ecul es
derived f r(dmmmat,mpia)tedﬁ m bwdacnng&wi@ndi ba%um&itmspmm frowi ldatiborigtabi ity

of the fuel nd to de |t formati on. Tri gl ycer.i des be
hydr ot r et S P TBRNORE bﬁ%@"@ﬂ&ﬂ@ﬁé@%}%ﬁi\%&u fgre g‘}féfﬂﬁlﬁmw@@t
However, tﬂﬁqﬁﬁﬁﬁ;&ﬁ%hé?ﬁH&ﬁﬁhHﬁ@u&iﬁ@ﬁ(&kﬁ%1%ﬁu&&ﬁagﬁﬁﬂﬁbnéﬁéﬁmﬁéﬁ@ff'“
product limt the anoun product that car be bl ended in conventi onal

di esel fuel s irlthe Gummeonal merreavdicpioe vemterivtgsvagsebipunismy othlve fayrcalr ti ne.
The normal , G s araffinic be. f rthekéLsonerlze to a Cs-

! Sopar af A RS e hsraBi TR ieror e birShaRaion. chhab Dl Thare s
a need t o idavetapndRtiadsdQingebdikiglie blab¥inPragesshige gl 4RNthermal

cracking, among others,

(004} Trigiyveerides may be transestenified to produce a fatty acid alkyl ester,
most commonly a fatty acid methyl ester (FAME}. Conventional FAME is primarily
composed of methyl esters of Chs. saturaied 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 oue double bond nto
the FAME molecule is needed 1n 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
{1+ paraftin product. However, the poor low temperature properties of the normal Cige
paraffin product limit the amount of product that can be blended in conventional diescl
fuels 1n the summer time and prevent iis use during the winter time, The normal Cig.
paraffinic product may be further isomerized to a Cig+ isoparaffinic product in order to
tower the pour point,

(0061 There 1s a need to develop methods for efficiently processing, often
simultancously, biomass~-derived compositions into a broader range of hubricants and fuel

types having improved low temperature propertics wherein the lubricants and fuels may
1



si mul t aneousl y, bi omass-derived conpositions into a broader range of

| ubricants and fuel types having inproved | ow tenperature properties
wher ei n twe 2besraant s and fuel s may be produced wit h PedasSed 105338¢ al

equi pnment requirenments and with reduced hydrogen consunpti on. SUMVARY OF
THE | NVENTI ON . [7% I n one enbodi ment, the invention relates to a

met hod corfSrATSF4gd P s %”53 CRHIA P PHFHG G ERRRS A% VBt BHBTIgVERSEY- der i ved
oi | conprighf@ndidgl ycerides; processing the biologically derived oil_ so
as to transesterify at |east some of the triglycerides contained therein to
yield a quantity of saturated nonoesters and unsaturated nonoesters;

ol i goneri z| ; A 1e , of g unsaturated nonoesters to yield a
guantity §¥5%§$%§%g§?3}§§$§¥§%F#g%rners; separating at |east some of the
sat urat ed nonogster Snfoheehbbgnteat e RCbdiRstRles @ h ARIRIISondAdinBYEF ot reat i ng

at |least some of the fatty acid ester oligoners to yield a quantity of
al kanes. steps of pjegjdimhe gporiégel wglasaslipdenaee! ranperinbrgbdrydeshe f eat ures
of the invention, i r_&hat . 1 he..detail g £ Pt _the.invention
Chat 7ol | die-<saye bE BEPRE (R IRIAT 1 B PERED Fheslele MG Lvant ages
of the i nuapiveaficichhizbed desdn ibedidegeinnafl dfeauhibchohosmrt hel subj ect of
the clainms of the invention. BRI EF DESCRI PTI ON. OF THE DRAW NGS [ 9]
For a nor éeUHPEBOMHEFS PRERITSIG o kit FHvent PoHsalHEf morsaveiiages
thereof , nelRLeMGR D AN IRAREQLRRLLOLOUiRG (RIS LAE LPER AR T N
conjunction with the acconpanyi ng draw hg, 1 n Which:

monoesters from the fatty acid ester oligomers; and hydrotreating at least some of the

fatty acid ester oligomers to yield a guantity of alkanes.

[008] The foregoing has outlined rather broadly the featurcs of the invention in
order that the detailed description of the invention that follows may be better understood.
Additional featurcs and advantages of the invention will be described hereinafter which

form the subject of the claims of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

(6091 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:

{6101 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.

{3121 The term “biologically-derived oil” refers to any triglyceride-containing
ol 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 advantages of using microalgae as a source of triglycerides, see R.
Baum, “Microalgac arc Possible Source of Biodiesel Fuel,” Chem. & Eng. News, 72, 28~

29 (1994),

(3]



[10] Fig. 1 depicts a process flow diagram of an enbodi nent of the

i nventi on. DETAI LED DESCRI PTI ON PTI ON [11] The followng terns wll
be used tWwocompsust he specification and will have the fPorfusedingszssani ngs
unl ess ot herw se indi cated, [ 12] The term "biol ogically-derived oil"

refers to any triglyceride,containing oil that is at |east partially
der i ved from a B0l OIS SOUY 6 IRHA8® St CHBE™ (97 AFYGi A e Ffs

veget abl esjeir :!D(g}ij&‘;’.?@i%l :ﬂi@%@ria’ﬂk@ﬁliﬁciﬁ&gg cepRi natdpnsndihes Q‘f%}eoiﬁt!&@ a@izilss may
further conprisé free fatty acids. Thé bioiogical source is henceforth
referred tocaspisbitlonmsss derFord fror tieomcthe catvancagegtioficalsinghmicoroad gae as

a source of triglycerides,, see R Baum. "M croal.gae are Possibl.e Source of
B odi esel et Pl SR G R al Byl A5uRF Fyhyend 138y Rl o] O 0
term " fat tyf gd¥tol, fueh 8f 810hd, B BENELEcARE MR wHeRCHIB 0Q thabhydasids,

their conjugates and derivatives, including esters, and conbi nations
t her eof Fairpypsad s cehesmywsdicthe esters derived fromthe reaction of fatty

acids with al cafols.«These.gst eL.s- dnelude fat Ld.al Kyl ters, such
e fatty acid noftyi SOrEFJRLEGS, IS D hOEe Bt BELE BB g
mono, di, ad@4taaighyeend déte sdefcih@rttlagl ycerides, the three hydroxyl
groups of glycerol are esterified. [14] The term"fatty acid" refers
to a class of organic acids, having betwegn 4 and 24 carbon atons, of the

general forrmula: 0 OH

R OH

wherein R is generally a saturated (alkyl) hydrocarbon chain or 4 mono- or poly-
unsaturated {(alkeny! or olefinic) hydrocarbon chain.
10151 The term “acvl carbon atomn chain” denotes the -C(=0}R group, wherein

R is as defined above. Thus, for example, lauric actd which has the structure

OH
10

may be described as having a Cy; acyl carbon atom chain,
(0161 The term “triglycenide” vefers to a class of molecules having the following

molecular structure:

O
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where X, v, and z can be the same or different, and wherein one or more of the branches

defined by x, vy, and z can have unsaturated regions.
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wherein Ris generally a saturated (al kyl) hydrocarbon chain or a nono- or
pol yunsaturated (al kenyl or olefinic) hydrocarbon chain. [ 15] The
term "aQwoizoraskan at om chai n” denotes the -C(=0) R groepT/Ush@nss288KkR i s as
defined above. Thus, for exanple, lauric acid which has the structure O
(-\)1,0Hmy b scr.i bed as having.a Cl2 acyl carbon atom.chain.

[16] The term ?[Pfﬁgi VEering s igrdcar e g less @ﬁﬁ%w@wwt@m BEUKAGTE Y PRe

fol | owi ng ineckl @akiashiuet WesiesWhere x, 'y, and z can be the sane or
different, and whierein one or nore of the branches defined by x, y, and z

can have unsat UP&tled heagimoifsansesterificatipd 7iefcThe theraactiestnerhith eatlcony refers
to the reaction.betyween a fatty acid and an alcohol to yield an ester
spect es. - Erour ot it SRR Yy nee bVl AR Bt ieRy S e EREact s on
in which ape adueoxiyh Gf AUPLAfusaRMIESLREscBONPOLALLH S BXRHFREGEH iWchAgaRot her

al koxy group via the reaction of the ester with an al cohol usually in
presence dfangesgatimpyet ocopps hdhecprtagbreridaverdigiopcridgstrangesheriiddscat i on

occur s betrﬁ‘& e% hb@LY GRE LY Aokl rm%yhgals ¥r?e‘?1'§£n‘3?§r' ctfdnoRE %94%%8’ H..tgfe%id Ayl
m xtures théreof, and an a co%ol‘ Sueh as et hanol “of ret hanal'y to produce
fatty aci csakkydd gsdeesis and gl ycerol,

(0191 The term “oligomenzation” refers to the additive reaction of like or
similar molecules {1.e., “mers”} to form a larger molecule. For example, unsaturated fatty
acids can react or combine via the double bonds n their structures, When two such
species combine to form a larger molecule, the resulting species is termed a “dimer.”
When, for cxample, the aforernentioned fatty acid components contain multiple regions
of unsaturation, oligomers comprised of three or more mers are possible {e.g., “trimers”™).

10201 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,
bydrodeoxygenation {of oxygenaled species), hydrotreating, hydrocracking,
hydroisomerization, and hydrodewaxing. Examples of such processes are disclosed in
UK, Pat. No. 6,630,066 and U.S. Pat. No. 6,841 063, Embodiments of the tnvention
utilize such hydroprocessing to convert fatty acyls to paraffins. The terms
“hydroprocessing” and “hydrotreating” are used interchavngeably herein,

(021} The term “hydroisomerization” refers to a process in which a normal
paraffin 1s converted at least partially into an isoparattin 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 U5, Pat, No.
4,859,312}

(022} The term “transportation fuels” refers to hydrocarbon-based fuels suitable
for consumption by vehicles. Such fuels nclade, but are not limited to, diesel, gasoline,
jet fuel and the like.

10231 The term diesel fuel vefers to hydrocarbons having boiling ponts in the
range of from 350°F to 7T00°F (177°C to 371°C).

1024} The term “base 01l” refers a hydrocarbon tluid having a kinematic

viscosity at 100°C between 1.5 and 74.9 mni’/s. It is a hydrocarbon fluid to which other
4



[19] The term "ofigonerization" refers to the additive reaction of |ike or
simlar nolecules (i.e., "rners") to forma |arger nolecule. For exanple,
unsat ur atwo 2betasy94aci ds can react or conbine -via the deablus2toengssén t heir
structures, Wen two such species conbine to forma Iarger nol ecul e, the
resul ti ng speci IS ter

[ n, fo
af or enent i B1&d ‘*‘Fé“ﬁ“}?c"é@??d %6&;&5%%@“&‘0# ‘Ef"lﬁa %‘F’;ﬂ 1? o W@B’G%Nﬁc"i

- unsat ur atHfoBa, tf\%alr &9@?&@&%%&41&% (8F1 iy {%Qn&{ NORGBE: THRIGS A%&xd@@ﬁ?!a@
(e.g., "trimers"). [20] The term "hydroprocessing" refers to

processes awker &iva g,andngichat@gam@o Airsubbiyed onmtenidial 98actisrawsthdhey dr @)Qe%

typi cal l u essure and t S h opr ceSS|n n
AR I i sk R e SR i e S e e S
hydr odeoxyggemat] o < @mwsyﬂan@;t@mma@dc@say indYx df‘thah@&thﬂgimﬁbfﬁﬁ aekacki ng,

hydr oi sonmeri zati on, and hydr odewaxi ng. npl es of such processes are
di scl osed dik conSn PAEY sNoraie; BE0S 0887 métutﬁlsi hapg e, vigesiteingarl> 8%, Group

Embodi ment gl bhealIER AN HbLIG 56, SUGR. D eRrosRsplog. Lo canvert fatty

acyls to para rocessin reating" are
used int erlﬁhaﬁkgﬁab}mu}he,riglm or IV, [21] The term "hydroi sornerization"
refers to a process in which a naormal paraffin is conyerted at | east

partial ly into Efl sOpdrat T ﬂ“ﬁbw%é%?é(‘é‘?b KyHrBgER chRdaadedialst .
| soneri zat e) t, d in such
processes E‘gigégu g 5‘(9«;, ERLE! @@b@‘%@ 8 h%gﬂltggt LU 19}%(%%5 ggés?and Us.
Pat. No, 431&59})31@)&&1110115 (% e AR [THi&él0i.erm "t ransportatl on fuels" refers to
hydr ocar bon- ba fuel s su!La,bI for consunption by vehicles. . Such fuels
el Udo, but - arlB ot Tt S (8LeriDas BT KHEHI & BT PEPOF GRTC R the || ke.
[23] The tgsmdiesghofiuglcLelbigyt & My RP%@%%&@%‘%“Q&Q&H G uRRLNES 1N
the range of from 350F to 00F(177Cto he term "base
oil" ref er@rlamhm@mdhbﬁn mbmlcnimréww&gum;kauhemf Igaghsadyitoping ThoGO
between 1. %WD gcizrdé 0 d%rcmarlbcn ot hvdregarggnngfgn 4%2111§g|m01wuk 0:9,\{0 dgmm?gmvmg

36 or more carbon atoms in the molecule or fragment.

(027} 1. Compositions: In one embodiment, the biologically-derived ol

originates from a biowass source selected from the group consisting of crops, vegetables,
microalgae, animal sources and combinations thereof. 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 otl can be obtained. It will be further
appreciated that some such sources are more cconomical and more amenable to regioual
cultivation, and also that those sources from which food is not derived may be
additionally attractive. Exemplary biologically-derived oils/oil sources include, but are
not limited to, canola, castor, soy, rapeseed, palm, cocomut, peanut, jatropha, yellow
grease, algae, and combinations thereof to meet the composition objectives. In one
embodiment, the fatty acyl mixture is a triglyceride wherein the fatty acid groups have
two or three different chain lengths to mect the composition objectives. {n another
erubodiruent, the fatty acyl moixture s a blend of triglycerides to meet the conmposition
objectives. In yet ancther embodiment, the fatty acyl mixture is derived from the at least
partial hydrolysis of triglycerides to meet the composition objectives.

(028} 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,

mediun-pressure autoclave hydrolysis with a catalyst, the ambient pressure Twitchell
q



oils or substances may be added to produce a |ubricant. Base oils are
generally classified by the Anerican PetroleumInstitute (APl Publication
Nunber 1580, 20@p3endi x E) into one of five general categ@cCiras201@G062sg6 | base
oils contain < 90% saturates and/or > 0.03% sul fur and have a vi scosity

i ndex? 80 and < 1% up Il base g@l s cont. ain? 90% s:il g te§ 0.03%
sul fur andAEVEVHEFE ‘s‘ﬁ“?d“ﬁ%i*é&aﬂc d %F‘% HEOTE LS B ‘i“lﬁé"s
contai n > Q0% say uwn@asg ang %1;911%3%% four cand é‘L@V%%E I”smsr; OW, ey >
120; Group 'V base oil s are pol yal phaol efins; Goup V base oils include all
ot her baseN.6i.VsSaotag, ﬁﬂbwdéﬁmlimn@ibumhc Paltty, Adidt fndusiry.l' V. 4m. Oif Chep5] The

obsar vabl G761 a8t ST RYarob kPG or JOEar L e e st e AR “LG6TY ng. under

prescri bedscandiski ansis( 588 CASTMP2200dvies, Pmdmli@@@z}zd-fh@s tregmy, € ¢d. refers
to a hydrocarbon or hydrocarbon-cont ai ni ng\é{rm ecul e or fragrrent e.g., an

al kyl or éill@éﬁwﬁcfg?)@’f?}wlw%&@r%Gar{w‘fﬂ’én@ﬁ Whiinhigls el ofEresmBon gt ons i n
thefrag a JJrres e _of ar, oF nching. The term
"C36+" r g?\}g’rdr% glmh%%gr%c%{ bgnpor&ln\{ ”92 & (I;%ﬁi é%ll:’l—%{%l n]igﬁé?rml ecul e or
fragment havi ngo3%6 dn cieeebodnkean ﬂaﬂ@mowauﬁaermmi @tkiser Of-Ff agitenton

[27] 1. Conpositions: |In one enbodinent, the biologically-derived oil

ori gi nat e GRiTA BT IS HEE §t ééﬁr%é}e"‘“‘s & warEh 4 igw e O@%dpcz‘;omgwéf PRE" of
crops, f.
Those of %k 1?18 ﬁﬁ% dﬁg&{g?&@%ﬁ? reco nlcipwrﬁg?&tggﬁgﬁgi%?@%?pﬁl o {c}g\l?gg
source of Ufu&‘ﬁtﬁ}]ﬁiﬁﬁylkdtﬁomnﬂﬁs.d@’aﬁ16@5)&@1‘%&)& didre chaiosrassaih mokmstineh t he

bi ol ogi calds% Eﬁ ed oil can be obtained. It will be further appreciated
that some &1y %98tir ces are nore econonical and nore anenable to regi onal
cultivation, andzal sg aﬁﬂ%w&%&%dﬁﬁ&ﬁ%ébfdi&%a‘mlcﬁﬁ\ foodnhs, potoderived may
be additi onal |y attractive. Exenplary biologically-derived oiisioil sources
i ncl ude, buatbcaraéomehaihicakiveid{taslcagaiiiolals: ciasﬁ@:mmls@%yvmbaquéd( péhm
coconut, peanu g a, vellow gre al. ation er eof
Lo et 1 oo ahssboh SR BiseEe! Ik Rr b, SR SRS PR D Bk

m xture i sicgi daib ¥S@IChER coherebmithe diadt yo.ae ud“mgﬁouﬁs@;hmfxbmw or,-t hree
different chain lengths to meet the composition objectives. |n another
enbodi mentGis B8 PRORPLOTABRAIN AIKETIOE of lad TBIvENth: §T 2 tiFh ghyembpéissnt. meet the
conpositi VI th [ Joll he fatty acyl mxture
is deri vegnf) %n?gvhe(’”yrg?ﬂ t!é?fs M%%r?& %mgg}g? ihlggﬁg())%\ntl’l gl yceri des to neet
the conposi ti onedbj detiswes sub- cmbodm{cﬁﬁ}hdﬁl&io@&dﬁ@HM‘NC& oildtas el p-Lhi gl of
fats/oils tq produce fatty acij df and gl.ycerol can be achi evedwl;e( a nunber
of met hod<AMIGHOTP FBEE GPEeryd rblopei ¥ /w“B ASECNE TR et unt pr&¥sur e
aut ocl ave élﬁ%%'tééﬁ' m}’x“&x&c& At fhyshwi be e é gﬁbgﬁﬁl &E%%ﬁ%ﬁ%ﬁ%‘é@ﬁ%‘z
process with a catalyst, and enzymatic nore on

hydr ol ysi saamifuxﬁmi&ﬁmmla@us&enmm@cwluasoma@ ih EatniSpli-ttrbogntenda{Am O |
Chem Soc. 729A- 732A 79); N. OV, Sonnt Devel opnent s
T the Paity SAAtER e Py et it Bhath e ts EalRib DS A gRaA
(1979); V.cd-c,MiskesBeh dom dHsHiRlbs Ps adcthenoal Fatty Acids: Pony
Acids; Their emstry, Properties, Production and Uses, Part 4, 2nded.,

| nt ersci ence PuBbils @M?@w@m I(iél«@@ﬁ)fgu@rid OMAW?bﬂimqﬂi ol the Eft@%t

1522)]/-gg.t I( igg%) O 51ru,¥usd L@g]m C!h(%/%;%g%% 18%&%6%?5 gjt Ig c:%l *gi?fg‘g'olf%g dder | ved oil
has a G o-fdafxit Qyiiucﬁ@gib&n -@&lreBY chabmpeont entlyefidat; (keasn2 hovtssinYother ei n
at | east 80%of the G o-C]6 acyi car l%)on atom chains are saturated; and a
C18- C22 adydlogisriboserardmichas i ComeentVor et woams! thoiriglyccygssionsinedat

| east 50% i C a St Qne doubl e
bond. . tBerepilf Tk gEn Cor SRR e A R G B R B e o1 |
has a Cl10-i @Bﬁohggmmfzmglﬂrhcfat mm@ah@umnﬁaﬂﬁ nefhoadterk eagit %Othhutyi gf,-); in a

second sub-enbaqdi nent, a Ci o- Sf%%t‘ car.bon atom chaiLn content of at | east
50 wt. , 4:12fhage fﬁffr%i‘z‘?é’ﬁb’“er‘f%‘é& parglivg g-lesss Suey P CarHeRst om chai n

content Ofm Sloch@aSToR Wty ?{@151 'c@tc@-oifi %‘Wictr@ anH l@@t@ﬂt? gk iﬁ%ﬁﬁmaﬁng@%ﬂca@]— 6 acyl

carbon atom chai n content of | eas inafifth sub-enmbodi nent,
a C10- C16 saoylofdiarbon aaiti@ﬂmchiagqmﬁahnenlﬁ cnfuanotyrmm@n%an 80 wt. (Yo.



[31] In a sixth sub-enbodi nent, the biologically derived oil has a Cl18-C22
acyi carbon atom chain content of at least 30% in a seventh

sub- emrbodwoent2/05294€18- C22 acYt carbon at om chai n cont en®PCofusatiiioszssé 40 wt .
% 1n an eighth sub-enbodi ment, a Cls-C. 22 acyi carbon atom chai n content

of at |east 50 w % in a ninth sub- odi.nment , C15- carbon atom
chai n cont ent 5&%& ihade B%l%]v@w%wﬁg%%m’w niogiE Y %mfy sub-sepgiico2
acyl car bgeoﬁﬁf?tmdcth@ﬂﬂ@mﬁ@&ﬂﬁ&n\t@dqgcd ROTRER 48t \/thm(ﬂ,m with thosk 32] 2.

Met hods: ferri'ng now to Figure 1, one enbodi nent of the present invention
i's directetdstrded imBediod lconpri sing the steps of. (St ep 101) a providing a

quantity of bi aII - der.i il _conpri.si,n t\ri lyc rldes 102)
processi ng the%hgg'l g%l*’@ IB‘?('hu%’t‘)l GEE %thé)éhgg i?ﬂ?%’égktwé? % P‘é{s
some of t heoddedifh Meaibidesabodaicned sohekirihsb oyl thad %H%Hﬂtiﬁé/ of
saturated nortoesters and unsaturated nonoesters; @éSt ep 103) otigornerizing
at | east dogpcoideshentgmsathpransdy wbho@sa@lé‘r‘»soitﬂemw goRoYlEntit y of fatty
acid ester e N L g sat ur at ed
o oester sun%dé% %‘Eﬁ&?u&?}q F?rzﬁngw or e@% %ﬁeﬁgsaﬁﬁgﬁf%ggg %% e

hydr ot r eatttigigcatdd feastockone @fnolahexixat t)ymﬁﬁiteﬁh(ﬂisﬁ fie p@&sl,g,ewfar(ﬁuﬂl}ﬁggyi eI d a
quantity of alkartes. 33] In _sonme such above-described neth

embodi ment S/Pi¢aHEr Be fgnsgsisgifos §t0é3|d‘° BHTIBE GY Witrg N BCTBGT ‘é{g}?%‘*&"rqt‘xﬁ‘@d% i v%d 0| |
Such step r ty h L gtion 1.
[34] In sgdr?g agﬁgﬁa%%gy ggg??ge &] Mﬁgﬂhtengﬁg%?r%}%??%%pﬁgr i Sub- step
of processizgHi ket b‘@im@«: calklGMdesi avate gt exsoyds H-804 Daiﬁﬁé)sffémkyhat | east
sonme of thetrl yer s, contained therein to yield uant it

ot ur at ed THOHUHEE ALS Yol ROReLy S sk oourel ot of; snBediEm fiafint o
usual |y a%&(ﬂ%Lﬂc&Q@dCWL [.886T0eNGrs3nl Eﬂ&il%ﬁi%{dtgﬁmt\@&fiﬁ{ﬂoﬁgm £h, a ol ar
excess of an alcohol in the presence of a catalyst. Typically, the

t r ansest erificsaieisoh ¢1s cardineehiolit sfawaaidtremmatwe upfizdgets weensBOEtito 70C

ool e RUE P R (RBRERRE: Ul f rikbie PR NS TS o by

The al cohatangg ia@@n%e@ﬂn@&ciﬁérﬁ&ﬂﬁﬁmnﬁ%%ﬂie@&;ﬁ the sﬁ’@tﬁ";ﬁ&ﬂ@i@ﬂ@éﬁ@i hangkrabien one
enbodi nent, the saturated nonoesters are Cl0O-Cl6 nonoesters and the

unsat ur at " HSHEEet e} 8 UarwotieRel, ferraspatsion e one den der nidsthods s

sat urat ed e Iy a I t N R nogher
enbodi rrentdm{}%%’hEt {ﬁi £ Ogé’%m‘#%g?g? %’m ar ﬁttla }‘q}%‘pl %té ‘iéjg{lgb g%&rpxélng)n(? ot

t ransport gt oo DEKY,8km 53&*\6%@1@(1] 3esn3s)wherein the saturated m)noest ers

are operable for_use as r in) a transportation fuel, the transportation
fuel is a diesaP3tludp ‘“U%tf’ﬁ‘é‘d@“ﬁbﬁ“t%@ug PISHOE OB IR et 52 ©PTaRer i des
are wel | chiad A€o A1 g & 8&Ghc) OF By anRle Raty 1, 344,

2. 383, 632 %&2 136181& 3 §Ct‘d Ay PhURY) T R
enbodi mentisity atiéemed dignsubarst(ap fofly @ftui gemtn@rqozrmm Gﬁhlﬁcomylliﬁbﬁﬁlag guantity of
fatty aci r .oligoners n one me ef aci d

o1 | gr nor R Bt A yoseaebbeFierrysrars s Gl ST HRaTHAS 1o be
bound by tg.%@pzﬁlycs nﬁ&ﬁm@%@%ﬁ‘wﬂ‘%ﬁ%@cﬁﬁ@hr&&h}gﬁ@%ﬁt1%?%&9@1&'{ﬁ hbeughbs tRcpccur
via additive coupl Ing reactions between fatty aci d conponents having

regi ons ofcligngatieataioen be Sﬁéﬁ6®tﬂagb\#é1ﬁi zathow, @imrbéie@waénm@ via thermal,

catal yti c, andﬁ/or ch Lary . c Iyst 2- Al 203,
zeolites, ANGTE AyE el li’c%‘“hég?%gfﬁt E@’t rerp%%ﬁ%f‘ it rﬁ)br arent® {1é‘n%lnﬁ{”so such
above- des%brﬁﬁﬂuﬂ'@ﬁ}@(ﬂn edrhodichentte-ddst8bal ingoR Elnbedintnl ke:ligompikaes an
ol i ganer conponent, wherein the oligonmer conponent of the m xture conprises
at |east dBleSOMRKIsesRy olipome RERPPERBRFIE)N SpebEeseGonwonerliaf ik rs

resul ting t f g id

Goner al 'y, TPAL SRR IERbOR, B ot DS BB Polio B0 G SRR e
absence offrcaﬂd&cﬂlhxydzﬁgemf Laaiamakérﬁaaraﬁmb@npamvhamgécmfaﬁso% to 700F (140C
to 371C), at a liquid hou space vel OCIty the range of 0,5-10111, and
at a pressUiggns{ie iqlnaf(‘itkﬁey 6Kt 4 91 Fgle i uﬁ‘aﬂ*««ﬁwa% g Rydrogen, ata

ol i goneri Zt@ihlg}&'@tuﬁr@% EEUSE doncit DeyoRresenee 1957 pdded A hydiogenyRpoyi ded that a
hydr ogenating net al catal yst is ,not present. Methods for theé

ol i gor ner nzmcns@mn ofc remzatiirated” f atdtay a pedsehsc and: el the kiedwnini the tihedart  ( see,

;g& Sfx?ggllg}g@ Ihe ol womg?}auyg ?ﬂfi‘v 005}%%%1 %%?égﬁiegsnz\? gi‘ 32 d.gd hgéii%gezﬁ [:)I'r%efideg ‘tha%z 822



[36] In some such above-descri bed enbodi nents, there is a sub-step of
separation. Wiite those of skill in the art will recognize that a variety
of separ avpaniscdIni ques can be suitably enpl oyed, in sece/tsaeh/ 052886
above-descri bed net hod. enbodi nents the separating step conprises
distillation. In one enpodinment, the step of distilling enploys a vacuum
di sti | | at iBHGIPTHEGISBAFHY & 1 HE PEAPr SRupdidiigberis 9%6”3@;@4‘? y acid ester
ol'i goners df,}@ateﬁ-akéazdw; dual o krasti NG in GRNEE Akl Yor LRGN B, aGi-g 19s{ er
oligomers are collected in a high-boiling fraction and the saturated
nmonoest er s2, 4362 IGok1788£8% 3.42%130Ww83i3LE rapdf4, At 0. [37] In sone

such above-descyibed method enbodinents, there is a sub-step of .

hydr ot reating j@& @egigf’ﬂ%lbﬁlé&ho‘g%f“ h"éi_"“‘rcégt;ofﬁlg"%g?%ﬁégﬁe%‘% FSHEPEPPS vield a
quantity ofpabkal vesiec hbsomerempard Aty rdchgniad KANLSaddi £ o3P arationl kanes.
Hydrotreating renoves oxygen fromthe fatty acyls to produce primarily a
nor mal partedificicp rodbictuiiably dnote gt infguicrvel ylesyoglescribed method

hydr opr ocessi hydrat.reat i a st an . hydr ggen- LNLNg. ... -+

ot ronment AR RS G B as BRI BRI A e oLy ot vt
conponent disilBng®tiployos valduaydisgileioh edithis ematdetgrsaupiebnshsdsiongaref

cobal t - mol ybdenum ( Co- Mb) catal yst, nickel -npl ybdenum (N -M) catal yst,

ni ckel - t urfgsY 8Hd eNFL Wecarr RN R iGE Saristal Celralyy dic Ranacid 6181 nat i ons

t her eof S%&Qﬁﬁ%cirg?%;g{c%ld%%%ih?ﬁpﬁ&eﬁiiﬁ RRALdEGa9R Qitﬁigﬂceﬁ%%n%re%m%é}'ede. support.

(e.g., alum™a or ). rotreating conditions generally include a
t enper at ureelibeied hex angaiiof 12898@.t o 430C and a hydrogen partial pressure

generally in the,range of 400 pounds-force r are inch gau sig) to
9000 psi 5ty pilday AR T g o e a0 g cEtau0 pade RO Geter al
revi ew of X{}:Yiﬁﬁ%@ﬁ%%%&s@%rﬁé’ gr QL 188l IcNDest &8 BigoBieB 1o yﬁﬁ@ﬁqﬁiniﬁléof "A Review
of Recent Advances on Process Technol ogi es for Upgradi ng of avy Ols and
Resi dua, " #Hueks. 186 12061 1R8Y tH{=200M)s Bl hodkaifcart hyarapingcessialg
L ycer a6yl B! B L LOLE RIRSHS, AfyURl iRl n Lhe art (see
above- desahyhedamE hodsyd uriyiel: 68054 /68drdtre8ingRakSise i dLORAo &n-
hydrotreating at |east sone of the saturated nonoesters to yield a quantity
of di esel PuBinik eRdLOEEKRL I porohecErBdYlifents, tinstisaharedcroncetlets are
C10- Cl16 mon Lers, S ratreatd +St all.y kstent with
those as dBOBPTBaA bREYT Suaysy SRRt ARpELEeR, ALEL0TRRr Seat- A0l &
fatty aci dgoavie) twayof fieatlethitolpnoditeie) iy nipal-alidfstan PNOMIGItal e
normal 'paraffin pr oduct derived fromC s+ fatty- acids contributes to pour
poi nt pr oBIo8HEM Al Giege aFlemO IRt Th TRl AR APETTHIES WPEale URRSFIPY 882 r om
Cl8+ fatty.Aclds La0 Qﬁg&’t'gl,%?éluﬁﬁ%@rﬂié?—gﬂ}@)] NREL S e ROMHRQ Nt using an
i sonmeri zati on déwaxi ng’ cat Wyst. In contrast, in some eftbod ments, the
met hods ofgebbrelipiredelnta emypentiron Ho rangt of 88l e 440%Ubskgehtgdngomerli zat i on
step as the normal paraffin pro may, be derived fram C10-C16 saturated
Tonoeot er TRTEHETHTY | bl 1TSS 100 gPuLsy o aet Hveringd BOBE (BUF Ho 2Bh bl em
in diesel duelypidie iglihiatdiomogkigdo 3908 sayen: ol SAPRI kzald @n step al so
reduces cost, sincé that step typically requires a separate catal yst bed
and/ or a Sepanarwsyegbydpircatygaddi ¢goRanGIG Cl8 dicesel ofResknbhévrdstsorks can
be bl ended, i nto+the di esel pool .because t chain.lengths are,shorter than
the nor mai oS ThGalielS Tar EROenBE T hE e O0a T RBRA i PFAEH daPERsUEh 1o
have a redused. megats ve tytRpedce®ind hRhekaud; (poiad a ohratigc paghct &BY well
ol i goneri zi ng the unsaturated fatté}/ acid nonoesters, this not only
cont ri but €800 1t He 9t Geudes angle. & Sdiatdpr ¢ 4850i | product, but al so
renoves those esters,fror X t,0.:t he di ese drotr aa nd
consequent |y, feirgté)ﬁ tSE HeO%EI?}é}%g&ﬁ%’ﬁgf%b%ff}%)ﬁgs{ig %gﬁ’% IEFIQ lé?,%?%r%%} ?ér%g%?” on pour
and cl oud sp®i (§tc. 104a) of hydrdhtihgadoest 0 df e Rbtarat @sels tbuedid bl endst oc
d cl oud spspi Feth esrbodf demai ks thuedid bl end k

produced conprises. at |east 70 wt. % CLOC] alkalies; in a second
Ebod: menti B | B A oot el 0 S PR Ert i e "GDo g Croat

| east 90 wt . Y@LEKaNESSuch _h}fdi‘@ti’@ﬁlﬁ?)&;]s%ﬁg%a@%%iégam@oﬁéist@ﬁt HAeRas & Riskribod

bl endst ock can be determ hed by 5 I'n one enbodi nent, the diesel
fuel bl endstacksihas a cloud point of |ess than H OC. [42] In one
enbodi ment, such above-descri bed met hod enbodi nents further conprise a step
of hydroi sonmerizing at | east some of the alkalies to yield a quantity of
base oil -blendstock. Cenerally, the stép of hydroisonerizing is carried
out using an isonerization catalyst. Suitable such isonerization catalysts
can include, but are not limted to Pt or .Pd on a support such as, but
further not limted to, SA PO-1l, SM 3, SM/, SSZ-32, ZSM 23, ZSM 22; and
simlar such supports. In sone or other enbodi nents, the step of

o o -, = T o .



operating pressure is generally 200 psig to 2000 psig, and nore typically
200 psig to 1000 psig. The hydrogen flowrate is typically 50 to 5000

st andar d wokor/dsess/ barrk. 1 (SCF/ barrel). Qther suitabl eCiy$e@in®s2s86 i zat i on
catal ysts are disclosed in U S. Pat, No. 5, 300 210, U. S. Pat. No.

5, 158, 665, and Pat 859, 312, Wth re ard to the

catal ytical | y- cib??ﬁertnh%l‘r“&t‘%‘ﬂétﬂ?“fﬁﬁ@ %tetfﬁaégféﬁ ﬁtyé AEBEFER i R

enbodi Ment;gy by tte@f attettts@&ﬁ;tfi%e nhhed Hl@ﬁ“ﬁh B d@@u @MH;C@ eplmw seRRtacting
the product wth a fixed statlonary bed catal yst, th a fixed fluidized
bed, or vm(tohtramtqsa@smmonbemb ¢S tmécwt eSfenftHcymtﬁmitmtmﬁ“ atce:domwwtrént a
trickle-b Eeb>t|on LS e is . allowed to trlckle

hrough o EESE oA TSl Bearneyrearey s RYERL Brdkhed st By ar ogen

| 'l ustr at ii@se0fhtibh 8ewpeR @t 8Rs0fn GMeRsCRtahY Shiboalrrdl, St as@edd sT the S. Pat.
No. 6,204,426 and U.S. Pat. No. 6,723, 889. [44] The viscosity index
of the baswessii nVEIERdStTSEKIBHRA B YEESEY FHORSE ZBYOIASTMISDRY ROXMAl fraighen

iggOd: gegti’si%%‘g‘?agg%g dgh feabtlr& qSt Qc%mlﬁgﬁteg r%&%gﬂggtjs tv&{néh tg!%ﬁﬂ‘(t?_h s %e&‘vt han
third enbadileeit,poar ;vmst:;ﬁsbtt:m ihigkexsi @kl gheametmtthanf Q.Qtﬂ)%cqucnt [ 45] The
pour point of the base oil biendstock can be determ ned by ASTM D97. In one
embodi mentiSOPHEARAE BCHRISO Fiekgistcot R‘“{‘J‘F %&éee gy fﬁbﬁt« S BOFHFABFARRES t han

H O0C. hed d[’lé@} k%a@eﬂ rc@t%@qh qﬁﬁtttt A L 1ag8 9 'ft g Qﬁﬁ HIRY- 1t?ed
further subjected to an optional 8r i'ni’shing step |c genera y serves
to |nprovennnh@dw&amﬂoﬁxndwxnbndandkhgeaa&hhsﬂahhhtﬁwﬂohnﬁene enbodi ment

t he base oil ed.as | ybricating, base oil bl endstock. [47]
For the. potfolas e o Sulio oue e o e TR e i @ege

ot herw se dingy }ﬁ@ﬁt‘?ﬁ ih@hdot. rE‘sn@L%Eo%m@?&B{ge@@ LAG YRR ttétg‘y’ L34 mBREGEAL, age §eto r
proportions, and other numerical values used in thé specification and

cl ai s, ar\ei 1 oorebwierdlertst wdma@nbmang wb i apedil prodatt, butrﬂé&caﬁn?ese@b&owte term
"about . ceor Y.  unl ess,. i ndi cat.ed. | to the co

par anet er s’ %%&P?%g%%ﬁxﬁtQﬁ%%% ?ﬂ% (ﬁﬁag’ %@ﬁ“%%ﬁ»ﬁﬁﬁaﬁ8nﬁgfg Qﬁﬁglalns are
appr oxi mathienisiot RahingdikinaiEhaceRenti- agd Uil@@@pbﬂﬂ& desired properties sought

to be obtained béﬂthe present invention. is noted that, as used in this

speci fication dRtlh He capperadsce! dhngosc ﬁele ﬁ@&wsdsrpiﬁéwé ‘cogprisesgy lensiand
“the, " i ncludeophu @J.g &l ?.r.‘?t{,‘&g&o%’!@ﬁ&%@h%&{{,.(, Ly g%ﬂ,% Nequt v Bﬁéé‘!; ky t'm ted
use er el n, e erm 1 n cal

to one reference nd i'ts

vari ants aﬁﬁnﬁmhehdﬁdmt@the%ﬁ@ﬁﬁi%ﬁt&mgeiﬁneh that reC|tat|on of |tens in
alist is not -to the exclusion of other |like itens that

| can
substituted or [Habled e WP HSE e hase i blepgstgpk es&téﬁiu%tnﬁdrteo%%m ent
herew th, 18dooCiitall RRaNeERr Hedicka MangiduREenher 8bYd bRgosPeiahed by

rk.*rence.
=10°C.

(042} In onc embodiment, such above-described method embodiments further
comprise a step of hydroisomerizing at least some of the alkanes to yield a quantity of
base oil blendstock. Generally, the step of hydroisomerizing is carried out using an
isomerization catalyst. Suitable such 1somerization catalysts can melude, but are not
fimited to Pt or Pd on a support such as, but further not limited to, SAPO-11, SM-3, SM-

7, 88232, Z8M-23, Z8M-22; and similar such supports. In some or other embodiments,
the step of hydroisomerizing involves an isoruerization catalyst comprising a metal
selected from the group consisting of Pt, Pd, and combinations therof. The isomerization
catalyst is generally supported on an acidic support material selected from the group
consisting of beta or zeolite Y molecular sieves, Sid,, AlLO;, S10,-AL0;, and
combinations thercof. In some such embodiments, the 1somerization 1s carried out at a

temperature between 250°C and 400°C, and typically between 290°C and 400°C. The
9



CLAI M5 A nethod conprising the steps of a) providing a quantity of

bi ol ogi cal | y-derived oil conprising triglycerides; b) processing the

bi ol ogi caWwbyotknsireseéd oil so as to transesterify at | easPC3arseo1ofosiske
triglycerides contained therein to yi eld a quantity of satur ated nonoesters
and unsaturated non.oesters; c). oti r| Ieast s

unsat ur at sPTRORS BETEE 1%%5?%3&?&@ i P?@% afﬁ&twv ik g 3@%b|wgoners

d) separatjigng el ﬁﬁ;ﬁﬁ@dég«’fﬁeﬁ&i}&&‘%@;ﬁt &!E@S(e@ %DQ%%Hc?rﬁ%umemﬂbﬂﬁeif atty acid
ester ollgorners and e) hydrotreating at |east sone of the fatty acid
ester oli gfahfér‘osmw Pihet shimbipuanirdisymafzendbkenidysts 2icThelored od. SoffacMNaim |

wherein e PP AL SR oL a8 IO eyl carbon atom

(3431 With regard to the catalytically-driven hydroisomerizing step described
above, in some embodiments, the methods described herein may be conducted by
contacting the product with a fixed stationary bed of catalyst, with a fixed fluidized bed,
or with a transport bed. In one presently conternplated 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. HHustrations of the operation of such catalysts
arg disclosed in U.S. Pat. No. 6,204,426 and U.S, Pat. No, 6,723,889,

(044} The viscosity index of the base oil blendstock can be determined by
ASTM D2270. In onc embodiment, the base oil blendstock has a viscosity index of
greater than 120; in a second embodiment, a viscosity index of greater than 130, mn a
third embodument, a viscosity index of greater than 140,

(3451 The pour point of the base oil blendstock can be determined by ASTM
D97. In onc embodiment, the base oil blendstock produced has a pour point of less than
=10°C.

046} In onc embodiment, the base oil blendstock may be further subjected to an
optional hydrofimshing step which generally serves to improve color, and oxidation and
thermal stability. In one embodiment, the base o1l is utilized as a lubricating base oil
blendstock,

(047} For the purposes of this specification and appended claims, unless
otherwise mdicated, all numbers expressing quantities, percentages or proportions, and
other numerical values used in the specification and claims, are to be understoed as being
modified in all fnstances 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. I is noled that, as used in this specification and
the appended claims, the singular forms "a," "an,”" and "the," include plural references
unless expressly and voequivocally linited to one reference. As used herein, the term

nclude” and its grammatical variants are intended to be non-limiting, such that

recitation of items in a list 18 not to the exclusion of other like ttemns that can be

10



80% of the Cl1l0-C acyl carbon atom chains are saturated; and b) a
C18-C22 acyl carbon atomchain content of at least 20 wt. (?/0 wherein at
| east 509%wofotms7a@syi (. 716- C22 carbon at om chai ns cont CH/Us2011A52886 one
doubl e bond. 3 The nethod of claim 1, wherein the saturat ed nonoesters are
utilized as nsp tatlo R;Jié 4The nmet hod . of clal ghgelnthe
Sat ur at ed BHSWEE &F Ssrao HRilist w%si"aeaﬁfﬁawgﬁtmf@wamﬁ %@bﬂ €dtion fuel .
3. I[llel lﬂgt pgagm&tb Bl d hordRef & hicb NS RRANET bR SEER, COMpri ses



6. The nethod of claiml, wherein the step of hydrotreating involves a

hydr opr ocessi ng catal yst and a hydrogen-contai ni ng envi ronnment. The

met hod ofwol2aizns@4swher ei n t he hydroprocessi ng cat al yst PC3/Used1@o5286 f r om

t he group consisting of cobalt-nol ybdenum (Co- M) catal yst,

nickel-nnlégq§§Pn1(iNi-Nb) catal yst, nickel-tungsten (Ni-W catal yst, noble

met al _ cat al-ys > and coni bi nations thereof. 8. The method of claim1l

further conprising a step of hydrotreating at | east sone of the saturated

monoesters to yield a quantity of diesel fuel blendstock, 9. The nethod of

cl ai m 8, wher ei ntiehiwdsepriofghidsiopydat i ng i nvol ves a hydroprocessi ng

catal yst and a hydrogen-cont ai ni.ng enyir.o t, 10,The nmethod .of claim?9,

where, n the hydb opr JEabLig apuPyE et SFER b PY S PTe g PGB EBRE! ot i ng

of cobal t - nol yhgenum{deasivpincaasalksily daivek ek Yodanuam:e N = Mk alal yst,

ni ckel -tungsten (Ni-W catalyst, noble nmetal catalyst, and conbinations

thereof, 11. The netheirigtyceridismogioiiératin te iwldh auelilt veletbhieAdst ock has

a cloud point of | esn%e&@@@t@rs and unsaturated monoesters;

) oligomerizing at least some of the unsaturated monoesters to yvield a
guantity of fatty acid ester oligomers;

d) separating at least some of the saturated monoesters from the fatty acid
ester oligoroers; and

£} hydrotreating at least some of the fatty acid ester oligomers to yield a

guantity of alkancs,

2. The method of claim I, wherein the biologically-derived oil has
a) a C19-Cis acyl carbon atom chain content of at least 30 wt. % wherein at
fcast
R0% of the C6~Cis acyl carbon atom chains are saturated; and
b) a C15-Cyy acyl carbon atom chain content of at least 20 wt. % wherein at
least
50% of the acyl C145-Cyy carbon atom chains contain at least one double
bond.
3. The method of claim 1, wherein the saturated monoesters are utilized as a

transportation fuel.

4, The method of claim 1, wherein the saturated monoesters are utihized as a

component of a transportation fuel.

5. The method of claim 1, wherein the separating step comprises distillation,
6. The method of claim 1, wherein the step of hydrotreating involves a

hydroprocessing catalyst and a hydrogen-containing environment,



10C, 12. The nethod of claim 1l further conprising a step of
hydr oi soneri zing at | east sonme of the al kanes to yield a quantity of base
oi | bl ends0Daoie/057948. The nethod of claim 12, wherein t h@CIUSP010/0528386
hydr oi someri zi ng i nvol ves an isonerization catal yst conprising a netal
sel ected fromt, nsi of Pt, Pd, and conbinati.ons
1% “The ok hod OF Gy P 1gin VB o SO 7B FRASt D CKOTES FATURS c osi ty
i ndex of gr.eat &ﬁl%f«h@{'(\{]-&Qjaiijﬂﬁ@}-[ﬂﬁ’nﬁﬁ{[(lﬁ%dM%B &!az@Lmu%gea_fm?B&n@n%d%@ Mgse oil
bl endstock is utilized as |ubricating base oil | endst oCk

catalyst, nickel-tungsten {Ni-W} catalyst, noble metal Cdtalyst, and combinations thereof,

8. The method of claim 1 further comprising a step of hydrotreating at least some of

the saturated monooesters 1o yield a quantity of diesel fuel blendstock,

a9, The method of claim 8, wherein the step of hydrotreating involves a

bydroprocessing catalyst and a hydrogen-coutaining environment.

10. The method of claim 9, 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,

11 The method of claim 8, wherein the dicsel fuel blendstock has a cloud pownt of
less than

-10°C.

12. The method of claim | further comprising a step of hydroisomerizing at least

some of the alkanes to yield a quantity of base oil blendstock,

13, The method of claim 12, wherein the step of hydroisomerizing involves an
isomerization catalyst comprising a metal selected from the group consisting of Pt, Pd,

and combmations thercofll

14, The method of claim 12, wherein the base o1l blendstock has a viscosity index of

greater than 120,

~

15, The method of claim 12, wherein the base ol blendstock is utilized as lubricating

base oil blendstock,

i3



