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 wee12isr94bl endst ocks from bi omass-deri ved co- nPOTIUS2@NH52888
BACKGROUND [2] Transportation fuel arid base oil bl endstocks
produced from bi omass are of increasing interest since they are de-rived
fromrenewabl e resources and nay provide an attractive alternative and/or
suppl ement to simlar petroleumderived products. Conventional processes
for produci ng fRISL ANS eSOl BLEMNSISHGCK EROM M BNOIESISC G EACEND| oy
separate fuel and base oil trains requiring duplicate reactors (and

associ at ed equi pnent) and the production of fuels has typically required a
hydr oi somer i 'EEQTHEK"S?LE@N) [ 3] Conventi onal approaches for converting

vegetabl e oils or %ﬂ %0 @?4;&1 Ugl? *c}ﬂvattl ytﬁs%dx fo Qﬁh%gatpa%%% %ﬁt I[Qf,rf fuels

may conprise tra segterl ficatio drocrackiti 2,
cat al yti c craclkiaspiViii¢trdeotks hyd:r@gsm dfarvdd tahmﬁmabnscrackl ng, anong ot hers,
[4] Triglycerides may be transesterified to produce a fatty acid al kyl
es-ter, nost comonly a fatty acid nethyl ester (FAME). Conventional FAME
is primaril ybéokpossdNiof net hyl esters of Cl18+ saturated fatty acids. The

poor | ow temmper ayi . REARCLLIRS, 8L, FADYSNHL ONAL FANE.NOVEYRLmAaYe |1 t ed

its wider use in regions wt matic co tions neraly, t he
i ntroducti onoiafivxaemngeta@t&@n@c tdoulyt dcrbyorhidon: ninow tthrerefANES mrol regpuirevides needed

in order to jmpfove. L8, "‘4&%%@{ dsul(e 8&9%3%%13% d&?‘%’é’gé%ram AME 1ol ecul es

derived from unsat urat contri fo poor oxidation stability
of the fuel amdttlfwﬁaliep@m%s %opnqéwmmu»i and base oif BfndRoblgl iroebivdes ofiey be
hydrotreated.,tq.¢c9 nay G St.harakil.n.product .
However, theﬁﬁ%{o%r Cp\g%@tflée?rp[&girdﬁ%leu@% %’Fgog“é‘?%‘?g%&% te% mr&gﬁﬁrragﬁsgdﬁ':{lle + paraffin
product |im t%ﬁﬂm&eﬂﬁmm rofluprodistis hivarpicdn rdeirbl @ndedsciicomvent. i onal

el el BRISUIIRE AN PERYERLE S B o 0, LG it e

time. The nor nal paraffinic er 1sonerized to a C
i sopar af fi ni derprioducto Famspridem bgs m@mmﬂﬂheﬂ m@teﬂpmtwn catalytic [6] There is

a need to deyel ORMRLNIAE I QhinG ! hlaGhie DLl ¥n LY 2GS SR Gen 94 80imal
cracking, among others.

[004] Triglycerides may be transesterified to produce a faity acid alkyl ester,
most commontly a fatty acid methyl ester (FAME). Conventional FAME is primarily
composed of methyl esters of Cip. satorated 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 molecuale 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 depostt formation.

[0051 Triglycerides may be hydrotreated to conventionally produce a normal
Cis+ paraffin preduct. However, the poor low temperature propertics of the normal Cyer
paraffin product lioit 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 Crgr
paraffinic product may be forther isomerized to a Cis: isoparaffinic product in order to
fower the pour point.

[0661 There is a need to develop roethods for efficiently processing, often
simultaneously, biomass-derived compositions into a broader range of hubricants and fuel

types having mmproved low temperature properties wherein the hubricants and fucls 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 2biemsraant s and fuels may be produced wt h Petased 1053388 al

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

nmet hod conprising the steps of providing a fatty acyl m xture conpri sing:
(i) a Cl0-Cl16 acyl carbon atom chain content of at |east 30 wt. % wherein
at | east 80%ofrodnel €Citore@l6d agyih! coaipbon rajopmotaindsvidralusathydaked; and (i)

a Cl8-C2 acyl %%Epl?{%g atom chain content of at |east 20 wt. % wherein at

| east 50% of “The acyl Cis-C' carbon atom chains contain at |east one
ol efin; oligonerizing at | east sonme of the m xture to yield a second

m xture COan{j”%/EiBP%F%\gg)?]'}"'H}pﬁ\%\%g‘fﬂgiw; hydrotreati ng the second m xture to

yield a quantity esel | endst ock and C36+ al kanes; and separating
at | east sone of [0#8 & esembbdebotbhendstiockidigsom: théoC@G*ismkkKanes.
[ 8] The foregg@s%g has outlined rather broadly the features of the invention

in order thai ‘the detail ed description of the invention that follows may be

better understodtlg »Addiatylonslrfoeapuries (iant&dvat eges «of the donwenti on wi | |
Pﬁvgﬁtslcz’)lnbeg\ 5 ’ %g%gi&ﬁ/é%%%g:{e%?%giw %‘8%@1? ch?&u%&%nﬁajl &L} 18 at%f the
saturated; and (i1} a Cis-Cyy acyl carbon atom chain content of at least 20 wt, % wherein
at teast 50% of the acy] Cys-Car carbon atom chains contain at least one olefing
oligomerizing at least some of the mixiure to yield a second mixture comprising Casr
oligomers; hydrotreating the second mixtare to yield a quantity of diesel fuel blendstock
and Cse: alkanes; and separating at least some of the digsel fuel blendstock from the Ty
alkanes.
[008} The foregoing has outhined 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] Fora 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:

[0101 Fig. 1 depicts a process flow diagram of an erabodiment of the fnvention.

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 o1l” refers to any triglycende-containing
il 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 {ree fatty acids. The biological source is henceforth referred to as “biomass.”

g ore on the advantages of usi icroalgae as a source of iriglycerides, see R.
For more on the advantages of using microalgae as a source of triglycerides, see R



[9] For a nore conpl ete understanding of the invention, and the advant ages
thereof, reference is now nade to the follow ng descriptions taken in

conj unct WO 20id5744he acconpanyi ng drawi ng, in which: PCT/USpMQJos188g). 1
depicts a process flow di agram of an enbodi nent of the invention, DETAILED
DESCRI PTI ON [11] The following terms will be used throughout the
specification and will have the follow ng neani ngs unl ess ot herw se

i ndi cat ed, [12] The term "biologically-derived oil" refers to any

, - i gl ycer i deBeont Aigrpaigreaid Pophidt Sogcat! Hislst! Hoal'tdabd § fder Vared’X EDm a

bi ol ogi cal Sleg ,such as, but not limted to, crops, vegetables,

m cr oal gae, Ais and conblnatlons thereof. Such oils may further

corrpri se f ree fat[t)yﬁjaclhmm They diyblrogiscad gsour cev ios diventoed Gy heideferred to
as "bionass -mor.e. on. t.he ady of. r o sour ce of
triglyeeri detshu thnél,{%{ug%“a%k.nﬁ VST 111%&1%19&93,5{% ? émgal)ml ba]m)g g% (%21 % ?%B%O di esel
Fuel , " Chenlm&QEWQNHREMs&d@B'dzam.QQ%@&@@&DQEVaudswﬂhplamﬂqﬁba£e$ﬂﬁ"fatty
acyl" refers ge rm.for. de onj ugat es
o der vat  BeCr e BERE e BT s AR T U B e By M T P
enconpass t hef Betel,suder mwect . rdoqinri‘&hemdeaém ihomrighfeefidttthye dor dsdwt h

al cohol s. Thg%?\e§%sgg oY lnglyde fatty acid al kyl esters, such as fatty
acid net hyl ers fatty, ‘acid esters of gl ycerol, such as nono, di,
and trlglycerldeé@ﬂﬂnThm@umFm@Hyméwmd@sOQﬂNQOEhE@eLhyﬂﬂ@xwgbgmmup% of

glycerol are esterifle fihe conchdt Bmile term "fatty acid" refers to a
cl ass of orggﬁlc%a%g gmﬁéb?ﬁgcﬁk még% 4 and 24 carbon atons, of the
general fornula: O //ji\\

R OH

wherein R is generally a saturated (alkyl} bvdrocarbon chain or 2 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 example, lauric acid which bas the structure

OH
10

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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OH wherein Ris generally a saturated (al kyl) hydrocarbon chain or a nono-
or pol yunsaturated (al kenyl or olefm c) hydrocarbon chain. [ 15] The
t erm "acywocarism4at om chai n” denotes the -C(=0) R gr oupPCRIUSR@i1/051888 s as
defined above, Thus, for exanple, lauric acid which has the structure O
may be described as having a Cu acyl carbon atom chain, [ 16] The
term"triglyceride" refers to a class of nolecules having the foll ow ng
nol ecul ar structure:
where X, v, and z can be the same or different, and wherein one or more of the branches

defined by x, v, and z can have unsaturated regions.
[017] The term “oligomerization” refers to the additive reaction of like or
similar molecules (G.e., “mers”) to form a larger molecule. For example, unsaturated faity
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 exaropie, 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 inelude, but are not Hmited to,
hydrodeoxygenation (of oxygenated specics), hydrotreating

&2

hydrocracking,
hydroisomerization, and hydrodewaxing. Examples of such processes are disclosed in
LS, 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” vefers 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.8, Pat. No. 5,158,665; and U.8. Pat, No.
4,859,312,

[020} The term “travsportation 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.

[0211 The term dicsel fuel refers to hydrocarbons having boiling pomnts in the
range of from 350°F to 700°F (177°C to 371°C).

[022} The term “base 0il” refers a hydrocarbon fluid having a kinematic
viscosity at 100°C between 1.5 and 74.9 my™/s. It is a hydrocarbon fluid to which other
oils or substances may be added to produce 4 lubricant. Base oils are generally classified
by the American Petroleam Institute {API Publication Number 1509, Appendix E} into
one of five genceral categories: Group I base oils contain < 90% saturates and/or > 0.03%
sulfur and have a viscosity index > 80 and <0 120; Group U basc oils contain > 90%
saturates and < (.03% sulfur and have a viscosity index > 80 and < 120; Group HI base

oils contain = 90% saturates and < 0.063% sulfur and have a viscosity index > 120; Group
4



OH O ") where x, y, and z can be the sane or different, and wherein
one or nore of the branches defined by x, y, and z can have unsaturated
regi ons. Wo 2012/057946 PCT/US2011/052888

IV bage oils are polyalphaolefing; Group V base oils inclade all other base oils not
inchuded in Group L, I HE or IV,

[0231 The term “cloud point” refers to the temperature of a iquid when the
smallest observable cluster of hydrocarbon crystals {irst occurs upon cooling under
prescribed conditions {see ASTM D2500).

[024}] The term “Cy” refers to a hydrocarbon or hydrocarbon-containing
molecule or fragment {¢.g., an alky! or alkenyl group) wherein "n” denotes the number of
carbon atoms in the fragment or molecule respective of Hinearity or branching. The term
“Css.” refers to a hydrocarbon or hydrocarbon-containing molecule or fragment having
36 or more carbon atoms in the molecule or fragment.

[025] 1. Compositions: In one embodiment, the invention relates to providing a

fatty acyl mixture comprising: a Ci6-Cie acyl carbon atom chain content of at least 30 wit.
%o wherein at leagt 80% of the Co-Uyg acyl carbon atom chains are satorated; and a Ci¢-
Cz2 acyl carbon atom chain content of at least 20 wt. % wherein at least 50% of the acyl
(15-Cos carbon datom chalns contain gt least one double bond.

[026] In a first sub-embodiment, the {atty acyl mixture has a Cy4-Cis acyl
carbon atom chain content of at least 40 wt. %; in a second sub-embodiment, a Co-Cis
acyl carbon atom chain content of at least 50 wt. %; in a third sub-embodiment, a Cip-Cis
acyl carbon atom chain content of at least 60 wt. %; in a fourth sub-embodiment, a Cjg-
Cis acyl carbon atom chain content of at feast 70 wt. %; in a {ifth sub-embodiment, a
Ci0-Cs acyl carbon atom chain content of no more than 80 wi. %

[027] In a sixth sub-embodiment, the {atty acyl mixture has a Cis-Chp acyl

carbon atom chain content of at least 30%; in a seventh sub-embodiment, a -Cyy acyl
carbon atorm chain content of at least 40 wi. %; in an eighth sob-embodiment, a Ci-Co
acyl carbon atom chain content of at least 30 wt. %; in a minth sub-embodiment, a Cis-
Czz acyl carbon atom chain content of at least 60 wt. %; in a tenth sub-embodiment, a
Cig-Caz acyl carbon atom chain content of no more than 70 wt. %

[028} in onc embodiment, the fatty acyl mixture s a biclogically-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 gencrally any biological source of fatty acyl compounds can serve
as the blomass from which the biologically-derived o1l can be obtained. It will be further
appreciated that some such sources are more economical and more amenable 1o regional

cultivation, and also that those sources from which food is not derived may be
5



[17] The term "ol igonerization" refers to the additive reaction of |ike or
simlar nolecules (i.e., "ners") to foil!: a larger nolecule. For exanple,
unsat ur atwo 2betasy94aci ds can react or conbi ne via the doerbrasshands2sss t heir
structures. Wen two such species conbine to forma |arger nolecule, the
resulting species is termed a "diner." Wen, for exanple, the
af orenenti oned fatty acid conponents contain nultiple regions of
unsaturation, oligonmers conprised of three or nore ners are possible (e.g.,
"trimers"). additonally iBiv<T heentpdarpbibhgdeibpdovedsisng sowefsengude ouprocesses
wherein a hydroe n terial c ; pically
under pr essul(r%gé gln E% %aﬁmlgacsﬁ? a?‘%si%p‘f ‘yd E %%f %%%Kgs’l Eagnh%f/gart[%gkga ?ﬁ%fﬁ%cat alytic).
Such processesmhnxtgdg«degi fuitinaioes hatolld metiee dopotiydrabgeacydenat i on (of
oxygenated s "y drotr i 9. hydr.oer I: 3 I |U§ ation, and
hydr odevaxi ngg)n%goéxg“& n} thcr}gi 5% a.qg 1%%&11 it‘(‘ Xe gg%r\g%l§ il ‘gir At%g; 5t OL]Er%E'W - No,
6, 630, 066 antivsisb*Sired:latiereittl@hm@le?@m%%@63356: tErbodiopemt shiotivishie &twﬁa@ntl on utilize
such hydr opr g conve 1, . f L&
"hydr opr ocessi&ﬁglfnkézgfgiéﬁ"o[ﬁI "dﬂiﬁf{%}ﬂ%@ﬁ%%hg% %Q%?f i|a{r§‘1{ gﬁ% a§1C Ce%g]% i {ere in.
[19] The ter nitdiyar @I}@Uﬂreﬁmz:amhocimenr éféry ®p naxprooséssed haﬁlmecihiea»tnor mal
paraffin is 591131%(&1?1%? iﬁ]@@e 1aRa mrn egil 41%.0& t\&h(ﬁlnobie% Tpe:@r affin by the use of
hydr ogen and" a cat st. 1someri zatl on Xi ng ysts are
representative cdﬁ%y%@hyﬁs&éﬁiﬁ o spliche, p’lf @(tﬁecslsezspr@@@eww &;idPad gliNorpl
5, 300, 210; U, o te} -
[20] The term E:?terancs"poﬁré?ln:l1 3 ﬁﬁhgd@r e‘f:j 8 Atp%ﬁi}aiugégrlbﬁ?gﬁgéé fuel s
sui tabl e forme@m@umsquowtw»veml@I»ses“= Smc:dmalfnelh@mw pepredititcadlle not
limted to, eselii, 9asald : hvdrolys The term
di esel fuel ?J er\lgit% %ﬁdrtgiggr g}r?gé‘ﬁ dﬁ??ggb%%]%ﬂné &me Vd“ 5 Ofkéé%lénge of
from 350F to*ﬁ@@@‘(ﬁﬂ@i& OF@FRGJing.” /. Am. Cil {/R2] Sc?fhe6 tier rﬁ9“\b"é3sé oPT%: refers a
hydr ocar bon {l-ui, I, Ng; .8 Sl 00 en.1.5 and 74.9
mels, It |s&a(wh d&g)éér%c E#QVQS t%&v\hl 3%95? %rﬁﬁ%ﬁﬁs gﬁgﬁﬁ taiﬁces may be
added to pr o&mééaiﬂl B Sent (1I9Bas B bMuwskaredegrerad!|yodtagsi/fed by t he
Arror 1 can, DeLioueymd Aok bl ecl ARl PUBLL AL Al MTBE! (4309, Appendi X B) 1nto

one of five geneéral categories: ‘base s contain <'90% Sat urat es
and/ or > 0, 0B ssighéfubhsidrshve- z«aﬁmi%dsmﬁw Mhdexickie: 80 “amdmatid20; Group ||

base oils COH%@!)&Lgndgﬁ‘f{?hs/@@’“r% %)u%')gnl  03% 5 4bg ﬁi’ljvﬁ”d have a viscosity

\l(
index It 80 and < O; "Goup Il base 0|T)s contain It 90% saturates and <
0, 03% sul fur and fﬁaﬁemdzﬂﬂ_%k:o%@ﬁt'vﬂfﬁ nerese Hi W”qmme Griongpnent ¥ thageseni | s are

pol yal phaol efi 0s;,, Q&“Hs%ﬁ%&%e‘&'eh@puﬂ%‘Hﬁd gpF - (8F ?61 g;%%ﬁnﬁlalﬁtgnm

included in Goup 1, poi nt "
refers to theytenper avmriémgf saflx»rfqmrm' Vil mﬁfec@ﬁmon‘fe@tﬁfem%er Yapl & cl uster

of fydrocarben.GhYskAl ShLIAl cRLGHAS: LR 6Pl AG.NNARL R ARG
conditions (see ASTM é .
{77 acyl utr‘hon atom chain content of at least 20 wi. % wherein at least 36% of the acyl

(12-Cy carbon atom chains contain at least one double bond; (Step 182) oligomerizing at
least some of the mixture to yield a second mixture comprising Caey oligomers; {Step
103) hydrotreating the second mixture to yield a guantity of diesel fuel blendstock and
Cas+ alkanes; and (Step 104) separating at least some of the diesel fuel blendstock from
the Cyse atkanes.

[031] Insome such above-deseribed method embodiments, there is a sub-step of
providing a fatty acyl mixture that meets the composition objectives. Such steps are
generally consistent with the formation of the mixture as described in Section 1,

[032] In some such above-described method embodiments, there is a sub-step of
oligomerization. While not intending to be bound by theory, the above-described

oligomerization is thought to cccur via additive coupling reactions between fatty acid

&



[24] The term"Cn" refers to a hydrocarbon or hydrocarbon-contai ni ng

nol ecul e or fragnment (e, . an alkyl or alkenyl group) wherein "n" denotes
t he nunbewoahi2o@rdaen atons in the fragment or nol ecul e PCTASPEes2888 of
linearity or branching. The term"C36_H' refers to a hydrocarbon or

hydr ocar bon- cont ai ni ng nol ecul e or fragnent having 36 or nore carbon atons
in the nolecule or fragnent. [25] |I. Conpositions: in one

enbodi ment, the invention relates to providing a fatty acyl m xture

conpri si ng: en@oa@ltheacy resoas bomsatrenec Raibmligontrentonofin bt cilce@dtia30 W . %
wherein at | gast 809 K cyl bo m.C e saturated;
and a G s- fi8 %al Q?&? 61%(57% g%q%qﬁcﬁ%c%n‘tl%a&y ?al ‘%th“éugas go AghE % wher ei n
at | east 50%‘«9ﬁt05 hed deyl s 61&@2®nwﬁ@wnMxmnmclhallﬁsnn@m‘aabwcate%dr@am one
doubl e bond. .. S t cyl mxture
has a Cl0- Cl}éxagéaile‘%(gi%%]ms Be g‘lngro u?%arc]irgg‘tﬁxa ?}%!1?% 1{105 ;0 1%{50 o a?‘ 0. in
a second subwmgmenfégfbmeraom@eﬂlﬁ aciyktumammonseawdmxtd’vammOcmrftoeimleiof at

| east 50 wt. i hi.rd 5, Cl6 ¢ at om chai n
content of a e kp%%% \th d?’!\& &VJR%QRJI%& %&Cr%gm}r%l%&%%%f&%w%% Cl16 acyl
carbon atom ehnamncmrw@maimft heatlighmashtidOs wndudgd dvar aclfy sfdtctlfv»‘s mbthenbodi ment ,
a C10-Cl6 acyl..gcar ~Ahom.chaj t ok t,
[27] in a si %h&sug%h@cﬁmﬁg%l Paeﬁgﬁ ng{%tﬁfl &é‘c% %?thﬂrgﬁﬂé & S- 022 acyl
carbon at om gH& natedinpEivuaf srate Yoast in30pngernl 8. 5slévie ntrid aS%lb&@mmdthrent a
Cl 8-C22 acy [ caont ent,. of. a X an elghth
sub- enbodi neﬁdtqgapggsg&gg]r o%b%“o%qc Qﬂﬁgcgﬁ%%hﬁv i#kurg Wem %L{gkg(gp , % in a
ni nt h sub- enbbidd Maﬂﬂalf>®d511m dyleerparbonabarsinschadipraaontiérbodsforat | east
60 wt. % inga.l I, Z acyl at ain
content of nggﬁg%%egﬁﬁggsfgm%l i[,};'?t'?}m aaldsjnffg %?%&y Ji %Qegl m%i%lgghe fatty
acyl m xtur elis Patchi 'dtsogi tal 1Py2, d@rﬁZOe?d“?fféllﬂfivM%MZmn@f@ A& ¥S)from a bi omass
source sel ect ed fifol Je, ALOURLEANBLSLNGAbd CHERSKCAE ARl B8 Tk 0al gae,
ani mal sources a d 0 nations thereot 0se of Skl in wil |
recogni ze t hatdrgenemalllyoanyobicobogiosalen dotr el ahdth yrﬂéwlpf mamp@aunds can
serve as the 1SS ah.the. 1.9, L] [ol) can be
obt ai ned. Itm\%n?ﬁrmg%ﬁ% Hgf%mhgﬁjgrggfgt‘vg g%%% g%ﬁgﬁgslﬁéggggw%%s are nore
econoni cal arithiyrore ardivabl-eotagiinegivormalent i winvatibombodingnial tsorctifiat  t hose
sources fromwhi¢ Q4S50 Ldved. ney. B Ihizanald y.af tractive.
Exenpl ary bi O\Q% |{tc}a§ %ﬁ%ﬁ ftvgap%ﬁ s/ o% {Ig(o]u&r %e%q‘)lqr%clﬁgg} 3‘?; are not
limted to, eanelmofcdstionlyisopm lagdseattyspaliy! oG Np@dmiut , j at ropha,
yel | ow greasgy,;al gae., cﬁgm 11 00S b DGLEPL 10 MBS L S RASI L i on
obj ecti ves. %rtla ?)Sneacerrbﬁ%gggt ’?ﬁ}t at tOB tgacylhwrr%éc}ttur(g (’?ismaug% g(lq dcer|
wherei n the Pateyecaeid igrodpsiravs m\f\scswwtmhm@ *@Jmfﬂﬁ*elﬂénﬁlu@h?aloh‘ﬂlféngt hs to
meet the COMRAS{ jiof, AhliGEL Y LA-ANOKASL Badlaent . L. fabhy: acy!
m xture is ?trlg eerides t0 meet the conposition objectives. In
yet anot her erfBodiq ménth»dpmpﬁartat@reaaylserm”e»klvm@ewwi@rﬁ%e@mm énictise at | east
partial hydr ol ysis:Qh, &Ll b@hYeaibdas dQcEsE th%o COROBLL L0500 ;g% ves.
[ 29] The hydr ysulﬁs oF %%lttln #ﬁ?ﬁ?} b ['s°t o pr d%‘” fatt aC|ds and
gl ycerol can'tI@@ﬂacm@we*dhﬁ&vﬁmoqwmé‘nd@fmwghefds,s Ffiri@fhctphe@s&mee»‘«rfy“dr ol ysis
Wi thout a cakal.¥siq,.edhVi.pLe ?&%ﬁoﬁé&ti{?ﬁ@%{(ﬁi QYQE@L%%%CM k@ .catal yst,
the anbi ent pressure TA vitchell process w a catal'yst, and enzymatic
hydrol ysis. Fot, 8foté 09R3 k@éﬂﬁy‘dﬁéﬂww $vdPphoatsroiielogess oNi® V. Sonnt ag,
"Fat Spli tt' \Oafinik pfbér(lﬂldgm WE %%n Spcﬁ {6 (J L%ump?z% ?%21% 4)1992)8% > N O V.
Son. nt ag, w - Devel opnents in the Fat% cid I'ndust try
Soc., 56 (11), 86@3—% 8BAHAY O{GGY Gpeosygs, Cl\mcfrz@frfheis@@ ”Vﬁlﬁﬁiﬁﬂtﬁrti‘ 10dw~@duct| on
af Tat t y Aci d§cmj’:ﬂ£&a¥f ﬁ%&{ﬁt T-EE'%&mQ}\eﬂ‘hx%{» %b{ug 5’&99@!‘%& w‘f f,odyction and
Uses, Part 4, d., 1 nterscience Publishers, : §1967) and MW
[ nfield et & u fi‘Ui"‘En?zgﬂFr’aiﬁqlé PREtenyid figicy Btk Thep isymﬁwe@msm Wt desiygd G | Chem
Soc., 61, 1913"0?19? 6198 s can be Atk B M MtNdSs gqug‘rl{lll\ Jow to Figure 1,
one enbodlnent of thé present iInvention is |rec? to a nethod conpri sing
the steps of BOESHAPMET*ipE el oH- ﬁ@&%ﬁrﬁaﬂwir‘a%ws OmPszwr@ EORPONSPAY (i) a
G o-Cl6 acyl . garbonna %ﬁ&é&r&aﬁ@ﬁ%%m@ﬁmﬁa Leash p3%uMMis o dhe:ei n at
| east 80% of the C o-Cl6 acyl carbon atom chains are saturated; and (ii) a
C 8- C22 acyl carbon atomchain content of at |least 20 wt. % wher ei n_ at
| east 50% of the acyl C18-C22 carbon atom chains contain at |east one
doubl e bond; (Step 102) oligonerizing at |east sone of the mxture to yield
a second m xture conprising C36i, oligoners; (Step 103) hydrotreating the
second m xture to yield a quantity of diesel fuel blendstock and C36-H
al kanes; and (Step 104) separating at |east sone of the diesel fuel
bl endstock fromthe C36;- al kanes.



[31] In some such above-described nethod enbodi nents, there is a sub-step
of providing a fatty acyl m xture that neets the conposition objectives.
Such stepsoane/general |y consistent with the formati on ®CTiUSR0IN0%1888 € as
described in Section 1. [32] In sonme such above-described net hod
enbodi nents, there is a sub-step of oligonerization. Wiile not intending to
be bound by theory, the above-described oligonerization is thought to occur
via additive coupling reactions between fatty acid conponents having

regi ons of uﬁ&éﬁuratmwhnhSuohnm%h@éﬁmewiqafﬂgn$QQWMme%@ﬁmém@’mdwwa t her mal
catalytic, apd/ ef. é&ﬁe%%ﬁ i%%:[}:ﬁ mﬁﬁﬁ%ﬂ éll Satal.ys q‘u?cb'gﬁg HAE y3l Qgr Al 203,
zeolites, and ¢lays, suc tonite and tmori | onl I'n soife such
above- descrlbeddnﬁt@md»eﬂb@@kmﬁmbsi=dhﬂhmhmg@nﬁﬂnﬁgdinnﬁ@Umetménprlses an
ol i goner conponent e o e f.. 1 xt.ure conprises
at | east abgﬁi“qgg el h M}Kg 0% &hg‘, ﬁlamg%{rem b %{IRS’J& ﬁélthcr%edmxaiﬂmb %dlylng from t he
di nmeri zat i ontheft Mumsagthl:rm enim&lanﬁmyhfamml&bﬂpmm s)ch t@eherald yyinttvha

ol i goneri zatj t.ad ce of added
hydr ogen, atbgﬂwgﬁm% ag%§é§?ﬁﬁ¥§hm%n%% i% (%%8£0%142%4?9§§§1C), at a

| 'i qui d hourl yhésvpm:e welsomttt V&ﬂ»ntﬂt%mt wémg@frdm*@mﬁh@_@w; ictiand satahiablpr essur e
SuCh Lhat ¢ sl BRRolS . MG QU anase,, The ] 0URI ratlan Y occur |
t he presence of a ded rogen prOV|de drogenatlng met al cat al yst
i's not presemUMﬁNb@hmﬁ@t@mwmth@hmmﬁ@qmer|zatlon of unsaturated fatty acids

are well known i A0 S en 2,793, 219;
2,793, 220; 3, 422%{3 by %5(5&‘%%5“ Jed“%@d;%b%gg%m o qf gﬁ%fn some such
above- descrlbEﬁdWEmM@dcéwbudﬁhanQ»d@h@r@ungvaﬂgu@¥s¥8p>@ﬂMthnotreating
Hydr ot reat i n.f.emyes Xy aen EOMLE HE ALY B0l AR B.PrAdNFe Primarily a
normal paraffin product ating 1 nvolve
hydroprocessmn@ﬁhynmﬁhq@aﬂmngsmarahy§£>@ﬂdaaohyummgehmbmmﬁahnﬁﬂgm

envi I ONMeNt . 0, 3Gl Fﬁ%‘é' JERE anid DS %TI;L%@WMRE gagaaLngacatal yst
conponent is a net or al ectéd om- oup consi sting

cobal t - nDIyb@@mhww(@bmwﬁydaéﬂauysﬁ(nnﬁdkeﬂmmndyb@@ﬁunmﬁﬁﬁuﬁmgacaralyst

ni ckel - tungshen, { Mes o G2 XS ROREE TR Bl SRk YRLpo Al £oRPnal T ons

t hereof. Such species are yplca? y support fed on a re ory oxi de support
(e,g., aluni ﬁsinedrﬁswaizcmbﬁzﬁmys iedponeidtianign condiat bongndéfEtakl y i nclude a
temperature ipf Be, (8008 afy B06L0: 430G, and:addragandatkial pressure
generally in the range o pounds rce per square inch gauge (psig) to
2000 psig, tﬁpleabﬂkaﬁwth@wﬁaﬁéﬁwé%ﬂ50@€g8$gﬁﬂaﬂ@ﬁﬂoﬁﬁéﬂqckﬁor a gener al
review of Ry deRr aesskRel NYALOk LERl A SAGectnde nafANRIEInl - "A Revi ew
of Recent Advances on Process Tec n&logles for "Upgradi ng o Heavy Ols and
Resi dua, " FuBtxbige,in 42161284 1h¢ DEb 7 lovbrhod Sasions. hydiveproressisngy
triglyceri de'sz &a%aua%lo A.pagalfilni G praduct.are well known in the art (see,
for exanple, U No. 4,992,60%_, [34] In conventiona
processes, Cgi- [f*ﬁﬂt in acictsodimenthjddiott bak Bardstockprotbacdcompriens whlbaspar af f i n
product . The”@Q{Uaiwﬁﬁgﬁﬁiﬁ lﬁﬁQgHB%ﬁg&£h¥§QﬁfQQ@bg%8m14 @&E¥w§§Hqs
contributes to pour point ems in diesel fue normal paraffinic
product deri y&ddfrmd @&Biﬁtﬁﬁﬁﬂv/é&iﬁmﬁﬁa%m@é further isonerized to | ower

| ts pour point ushng an. LiSQMRek 4kt B ARURLNAAALALY Slemib 6O NETRSL, Lhe
nmet hods of the present i nvention do not require a subsequent isonerization
step as the Réti¥aln gwarabddipcpripadier! g bedityddas ¢ gmd omt chiefsdedry acyl s

whi ch contribyfe less, to very little, of a pour point problemin diesel
fuel . The elimnation of a subsequent isomerization step also reduces cost,
since that step tlifilcal ¢y epbelinpdssugh depadatebed arcdlogsiunpradoamdrer a
separate reagtoles Mmaﬂgtg gome&a@&l&h%e(&% 1@@5@'@&@{%&19@ gstack of the
i nvention can be % l'ended 1nto the diesel pool because the cthain | engths are
short er thanbigisioploieatald. eitep pbidetiwnsiene siaricd e velhpUUsPIHELR | | be

| ow enough t&nﬁﬁy%m@m{3Q99%@1Q%&%&kﬁ%3&“p§ﬁkm&% bh& Glookdi Al Pl o 9fy the
pool . By oligonerizing Gs, fatty acyls, this not only contributes to the
producti on of? asupatruaEh as, Badethst ot prvedio: SANYL | a6, b4 32 HESE C18-i -

fatty acyls b1 ormpihe g esel: huekoendstack outh Dh¥PaZhRg, HEPacts on pour and
cl oud points. <



[35] In some such above-descri bed enbodi nents, there is a sub-step of
separation. Wiile those of skill in the art will recognize that a variety
of separ avpan2scdIni ques can be suitably enpl oyed, in se@ce/tsaeh/ 052888
above-descri bed net hod enbodi nents the separating step conprises
distillation. In one enbodinent, the step of distilling enploys a
distillation colum (unit) to separate the C 36- al kalies and diesel fuel
bl endstock into individual fractions. Generally, the C36-f- alkalies are
col | ect ed inhﬂbMﬁghmbgkbhn@eimﬂﬁmwdﬂnandﬁﬁhﬁth@SEPaﬁm@ﬂxbbﬁﬂHStmck is
collected in, LN r-act .0 |.a ients, a
fractional bﬁfﬁhgwkgbnht %ﬁié%d%ﬂogmgégﬁﬁgqgﬁgéntﬁg%mﬁ?é 69 pghe di ese
fuel bl endst grkialissipaspeloy agentiabwedt wiatchpine au@ﬂ@(hvﬁ@anpwmnmc bodtl i ng bel ow
340C) and th 6L ne ! ai,ned \ 1

(boiling abo@%qg ‘élgk é“%mglucﬁqﬁP Aﬁ%tﬁgh g 83 (ﬁaggvﬁu“%fggfﬁat t here
is some fl exI*:baNriﬁs}chlembctha:plas;ti‘tefrmzmmga*tohe» dairgh ﬂamﬂ a temweibord petrgeehir act i ons,
and that the,pgo ey, be. obt.ai ned.f tS " rat, us tenperature
ranges, 2““Tg%f&%éﬁgﬁﬁggﬁggd%hgﬁi?&Tﬁgkﬁggééﬁhf %¥ﬁ g 3&%ock pr oduced
conpri ses at gdneaBy 2 0psigtto %%31%@- ©ligoat Waney, 200psig ts BP0 peie o dgldmemnmt ,  at

| east 80 wt. LA K . LEd, o east,. 90 w. %
Cm C16 ﬂd%%ﬁ%“%%ﬁlﬁ% Dgﬁ?ﬁ%gég % {e%§%%f4¥ﬁ%nﬁ gﬁ’stoglecan be
det er m ned b?w%@iﬁk@@@@@caMmﬂoﬂedeﬂb@dnn@ﬁtEﬁfﬁeﬁdﬁ%éﬁlt%uém‘h$endstock has
a cloud poin% 91&%6‘$ ;bqgtk%og%%33q [38] in one enbodi nent, such
above-descri bed net és further conprise a step of hydr0|soner|2|ng at

| east some of thd0E36Withatkaheshamtapitedd-divguanihopeotinpagedasiibedl endst ock
Ceneral |y, tho%vs Hx?%n%feiyméﬂgnghfg%ﬁé %(}?"ges'cﬁbe(ﬁ% nerga\«%tw fﬁk%g ba‘n

i someri zation cata |'e" such i soneri zation catal ysts can incl ude,
but are not tqmmmgﬁhQEOQKinﬁ 1 Péxaistaiosrppolrdl ceaiph, wish 2 ud Hugiaehbrd. not ;1.
[ited to. SARQL S Sy 135 e Wb FSMbAR A S such
supports. In sone or other e 3 e st rolr sonerizing,

i nvol ves an N3GWBnﬁzamkUR3@ﬂ@@ky@ﬂ*%Uh@ﬁm%%ﬁ@3%Cﬁeﬂﬁﬁké@hééfédfbﬁdn1the
group consi S‘I\édng 1T tl}\«PE ’thepgﬂ\e E’%Q “}gy%m%p%tﬂsgﬁﬁmg Q@ jpem-[gl?m &8{@% ngtl on
catal yst is geneF y support aci di ¢ support materia Tected from
the group comsiistiipang iof. bb%ftta\<b|6 296614 od UYS. Al deut. a3.88Peves, Si 02" Al 203,

Si 02- AL 203, and GRmhi ALl ! REKSP(: bl o AMRaUE R, oHR digEpi g, the

i soneri zation |s(‘T carried 1QB q]'g 9 éh%é?g %reéﬁet&éen %SGC gE%Z4OOC and
typical ly betWed¥P2900: amlemt@@@mfrﬁ@ b@ﬁ@ﬁé’@qnﬁfgoqg&essu;s@ﬂisgilgfemér ally 200
pSi g t0 2000,08). Gy, B0, IRLS, 4 YRLLE: y Q0.p5 Gt & 000 RSk ahe hydr ogen
flowrate is typi; cal | y 5 B0 0 5000 standar dmcu g%pieet ?ﬂgtar re SCE/ barrel).
O her SU|tabﬁ@dhvhw@mgéﬂﬁmﬂzﬁﬁH@hY@é@aﬁv§W@iéﬁe disclosed in U S. Pat. No.
>, 300, 210, U S. Raly R pRB BER b AN tibrPerodRBhn b\ Rer AinB2 By AdHM

[ 39] Wthrqmmiothe%ﬁéfﬁcad-%l&ﬁ“y¢ﬁsﬁ%ﬁz%@sum

descri bed abb®@ inpie ssdrdinenbiddbre ot Slenddwk perdhod Sadeyer Pbhed! ey iékn may be
conduct ed by ﬁp@tacting the product with a fixed stationary bed of

cat al yst, fixed fluidized bed, or with a transport bed, in one
presently cont enpfel et exisodydrEa, thabase p%klk-@ibb@blmepbkr &t tb@nlﬁmt@in‘p%yed
wher ei n SUChOE’I'L%gg hk/c?mﬁllnLkaY)Bsqapthmth 4685 tl@« %H%%QB Slad: ' Q}Q%&ﬁé&tfidnx eg!i bed,
typically in the presence “of hydrogen | ustra |ons of the operation of
such cat al ysthernag galyii gcﬂl@é@ﬁnwnmnsih@mc oiNputilgpP o ypeaaredbats 8 Pat, - No,
6, 723, 889.  yicndstact 40] The viscosity index of the base oil bl endst ock can
be determ ned by ASTM D2270. In one enbodi nent, the base oil bl endstock has
a viscosity indexX‘f é?@hi@%mbﬁahﬂl?ﬁkmfﬁma“§§b@h@ﬁ@hﬁﬁﬁﬁﬂéh¥§_a vi scosity
i ndex of gr e§1§1§(m a3 dufhv@s biH:E i S HRAHH B ven Ao oS GRS Hidsl X Of

greater than 140, .
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
g



[41] The pour point of the base oil blendstock can be determ ned by .ASTM
D97. In one enbodi nent, the base oil bl endstock produced has a pour point
of | ess twWarror2/a5@3s6 [42] in one enbodi nment, the pasasedli/obisehdst ock
may be further subjected to an optional hydrotinishing step which generally
serves to inprove color, and oxidation and thermal stability. In one

enbodi nent, the base oil is utilized as a lubricating base oil bl endstock,
[43] For the purposes of this specification and appended clains, unless

ot herwi se i n‘cH aatied, by alkdp*%uxmm«esfc@xrir‘esasﬁedlgmqaeam@ tri tis &raepé"-w'@ntaages or
proportions, . umer ues » i)t he tion and

cI ains, are ;g:e?f%c%%&ngtgﬁ n%@a rbi\é%lksg%ho |fgjgd&|cn £ %Q?%éaf zf(r%gédsct” y the term
"about . " Accmd@'s nigh@spimmvessuumﬂﬁcamw *bondh’érﬁmmwt%‘abpti hetdve timupmer i cal
parameters saff (ﬁ“ L0 L 8 S lwla‘QWésnagt %an‘&d %ﬁ@&d Qn%ﬂ?’ saltaghed clainms are
approxi mati ons’t cam vary depen e properties sought
to be obt ai n@dltcblynbh’afrrprhesém\ mmwehtt sr\@hh ohpf ¢tiser i ecdnmhatcan‘fa;s used |n this
specifical s onuafed DRARRSASH.GLALIT of B8 SLAGNL AL LORIE, (] and
the," include 1ura| references unl ess expres and unequi vocaIIy limted
to one ref eretzﬁ@eﬂ»rﬁ@nuﬁeﬂﬂhw@ah’m»bﬁ hreememrrdhwrﬁha@@!' and |ts granmati cal
variants are intended to be non-limting, such that recitation of itens in
alist is not to the exclusion of other like itens that can be substituted
or added to the listed itens. To an extent not inconsistent herewith, all
citations referred to herein are hereby incorporated by reference, CLAI M5
A method conprising the steps of a) providing a fatty acyl m xture

conpri si ng:



(i) a Cl0-Cl16 acyl carbon atomchain content of at |least 30 wt. % wherein
at |least 80% of the Cl O Cl6 acyl carbon atom chains are saturated; and GO a
C18- C22 aw9l2ovashmns at om chain content of at | east 20 wPCT(USpdr1/05438% ei n at
| east 50% of the acyl CJ 8-C22 carbon atom chains contain at |east one
doubl e bond; b) oligonerizing at | east sone of the mxture to yield a
second m xture conprising C36f oligoners; Ity-drotreating the second

m xture to yield a quantity of diesel fuel blendstock and C36i - al kanes;
and 1) separ afiimgMat | east sonme of the diesel fuel blendstock fromthe
C36-i- 2. The nethod of claim1, wherein the diesel fuel blendstock
conprises at least wt. % C10-C16 al kanes. 3. The nethod of claim1,
wherein the di eset H'E:meeﬂadmemigﬂ@csk’ph@fs a cloud point of less than 4. The
met hod of claiml 1S . D gating involves a

hydr opr ocessi ng cat al §O€ ‘nﬁé%wtg m‘Qgcgdrleé((:)%); ?%{1% ng environment. 5. The
met hod of claima4, whereinitdiac- ﬁy@pﬁﬂa@e@aswmgcucastrmnysitm icgst§ebected from

t he group consisting of caobalt en \!

ni ckel - nol ybdenum ( Ni - Mb) glgcu grq%eggﬁ)l cl&n}c((‘f:ﬁr% s%%h% \%\% ham yst nobl e
nmetal catalyst, and conbi rnatulmnismtdher eof .

(i1} a Ci5-Cyp acyl carbon atom chain content of at least 20 wt. %
wherein at least 50% of the acyl Ci3-Cy, carbon atom chains
contain at least one double bond;
b) oligomerizing at least some of the muxture to yield a second mixture
comprising Cigr oligomers;
c} hydrotreating the sccond mixture to yield a quantity of diesel fuel

blendstock and Cagr alkanes; and

d) separating at least some of the diesel fuel blendstock from the Cise
alkanes.
2. The method of claim 1, wherein the diesel fuel blendstock comprises at least 70

wi. % Cia-Uig alkanes.

3. The method of claim 1, wherein the diesel fuel blendstock has a cloud poiat 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 hvdroprocessing catalyst is sclected from the
group consisting of cobalt-molybdenum (Co-Mo) catalyst, nickel-molybderura (Ni-Mo})

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

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



The met hod of claim 1, wherein the separating step conprises distillation,
The nmethod of claim1l further conprising, a step of hydroisonerizing at

| eas sonewof20121879386+ al kanes to yield a quantity of ba®eTaiskoiiosrsdst oek
8. The method of claim7, wherein the step of hydroisonerizing involves an
i sonerization catal yst conprising a netal selected fromthe group
consisting of P. Pd, and conbi nations thereof 9. The nethod of claim?7,
wherein the base oil blendstock has a viscosity index of greater than 120,
10. The net hbdd ofThelnaihed #{ clwhelr @ither chepibage: soiplof by endstoekghasasa vi scosity

[ ndex of O e@LE ST, BT The dIRLNOR OF, ShALML, uherein the base of|

T
bl endstock is utllized “as %lca ase ol St ock,

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 biendstock has a viscosity index of

greater than 120,

190. The method of claim 7, wherein the base o1l blendstock has a viscosity index of

greater than 140.

i1. The method of claim 7, wherein the base oil biendstock is utilized as lubricating

base oil blendstock.



