PRODUCTI ON OF TRANSPORTATI ON FUEL FROM RENEWABLE FEEDSTOCKS BACKGROUND OF
THE | NVENTI ON [ 0001] This invention relates to a process for producing

hydr ocar bons useful as diesel 5fuel and aviation fuel fromrenewabl e
feedst ocks such as the triglycerides and free fatty acids found in
materials such as plant oils, fish oils, animal fats, and greases. The
process invol ves hydrogenati on, deoxygenatlon (decarboxylatlon

decar bonyl ati on, and/ or hydrodeoxygenation) in at least a first zone and
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zone effluent before entering the hydroi sonmerization and hydrocracking
zone. Optionally, a diesel range stream a naphtha range stream a naphtha
and LPG range stream or any m xture thereof is used as an additi onal

rectification agent in theBAECK&ROUNDNOF THREJINVENTEIN € hydrogen stripper to
decrease the anount of product carried in the overhead thereby reducing the
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[0002] As the demand for diesel fuel and aviation fuel increases worldwide there is
increasing interest in sources other than petroleum crude oil for producing these fuels. One
such source is what has been termed renewable feedstocks. These renewable feedstocks
include, but are not limited to, plant oils such as corn, rapeseed, canola, soybean and algal

20 oils, animal fats such as inedible tallow, fish oils and various waste streams such as yellow
and brown greases and sewage sludge. The common feature of these feedstocks is that they
are composed of triglycerides and Free Fatty Acids (FFA). Both of these compounds contain
aliphatic carbon chains having from 8 to 24 carbon atoms. The aliphatic carbon chains in the

triglycerides or FFAs can also be mono-, di- or poly-unsaturated. Some of the glycerides

[
th

from the renewable sources may be monoglycerides or diglycerides instead of or in addition
to the trigylcerides.

[0003]  There are reports in the art disclosing the production of hydrocarbons from oils.
For example, US 4,300,009 discloses the use of crystalline aluminosilicate zeolites to convert
plant oils such as corn oil to hydrocarbons such as gasoline and chemicals such as para-

30 xylene. US 4,992,605 discloses the production of hydrocarbon products in the diesel boiling
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poi nt range by hydroprocessi ng vegetable oils such as canola or sunfl ower
oil. Finally, US 2004/0230085 Al discloses a process for treating a

hydr ocar bon conponent of biol ogical origin by hydrodeoxygenation foll owed
by isonerization. [00041Described herein is a process which conprises one
or nore steps to hydrogenate, 5deoxygenate, isonerize and selectively
hydr ocrack a renewabl e feedstock in order to generate both a diesel range
product and an avi ation range product. Sinply hydrogenating and
deoxygenat i.n thg)ry Hemable f eedst ock |n hydr ogen environnent in_the
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nonoxi de and ter are re sin
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poi nt_range product and an avi ation l'ing point” range product from a

r enelabl &nfeayy disgibuighiée BFas of WéCtHﬁU@é‘%fewwpmls@se s @aeiutiepf theare¢ywbadst ock in
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reaction conditions rovi rreaction zon
30par afflprﬁssurd'hveamacdmbm:mommfdmwnde wat er generated as byproducts in the

first ﬁ&ﬁfg éﬁﬁ %re s% eéblve rgnnveg Hr? % 2 f|r§t talctlon pr oduct
i an i nf@QPht e THGERIHHCRPELE iPaeceH|cp ey scisslive hydrocracking catalys'is
improved by removing at least carbon dioxide from the feed to the isomerization and
20 selective hydrocracking zone. The presence of oxygen containing molecules including water,
carbon dioxide, and other carbon oxides may result in the deactivation of the isomerization
catalyst. The oxygen containing molecules such as carbon dioxide, carbon monoxide and
water are removed using a selective hot high pressure hydrogen stripper which optionally

contains a rectification zone.
25 SUMMARY OF THE INVENTION

(0006] A hydroconversion process for producing a diesel boiling point range product and
an aviation boiling point range product from a renewable feedstock wherein the process
comprises treating the feedstock in a reaction zone by hydrogenating and deoxygenating the
feedstock at reaction conditions to provide a first reaction zone product comprising n-

30 paraffins. The carbon dioxide and water generated as byproducts in the first reaction zone are
selectively removed from the first reaction product in an integrated hot high pressure stripper

2.
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usi ng hydrogen as the stripping gas. A diesel range stream an aviation
range stream a naphtha range stream a naphtha and LPG range stream or any
m xture thereof may be optionally used as a rectification agent in the

sel ective hot high pressure hydrogen stripper to decrease the anount of
first reaction zone diesel and aviation range product carried in the
5overhead of the selective hot high pressure hydrogen stripper. The
hydrogen stripped first reaction zone product is introduced to a
hydr0|sorner|€at|on and sel ective cracklng reaction  zone. The sel ective
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zone produfk, T seicevd dwwacﬁmgrans@@lf&favtahen el ﬁﬁgé AT b)hb&h:r&{ti?aﬁﬁure
hydrogen stri pper is a schematic of one enbodi nent of

0
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rectification agent ease the anount I'rst reaction zone “20pr oduct
carriled ipvitthengs\peoduetandahe shgianeioding poént haige prglacpaesswverelydr ogen
stripper [0009]FIG 3 is a schematic of one enbodi mnent of the invention

showi ng the option wher e}?ﬁ Eﬁ%fi eﬁnphg%F ﬁﬁwﬁ(fl%e product is
g

conducted to the hot hi pressure rogen stripper as an additional
rectification agent to decrease the anmount of first reaction zone product
carried ilf0@He oﬁlé‘r Headsmnmheoﬁm«%@mhodendmof thie g’rvemlces@uwmghydbprgmn

stri pper 0010]. ¢ ,of. on t he jnvention
showi ng tvﬁheg'% %P(i)l ﬁ“ the brancfa b pmz%% enriched procFuct is conclucteH to 816 hot hig i]

pressure hydrogen stripper as an additional rectification agent to decrease the amount of first

15 reaction zone product carried in the overhead of the selective hot high pressure hydrogen
stripper.
[0008]  FIG. 2 is a schematic of one embodiment of the invention showing the option
where a portion of the diesel range 'product is conducted to the hot high pressure hydrogen
stripper as an additional rectification agent to decrease the amount of first reaction zone

20 product carried in the overhead of the selective hot high pressure hydrogen stripper
[0009] FIG. 3 is a schematic of one embodiment of the invention showing the option
where a portion of the naphtha range product is conducted to the hot high pressure hydrogen
stripper as an additional rectification agent to decrease the amount of first reaction zone
product carried in the overhead of the selective hot high pressure hydrogen stripper

25 [0010] FIG. 4 is a schematic of one embodiment of the invention showing the option
where a poition of the diesel range product and a portion of the naphtha range product are
conducted to the hot high pressure hydrogen stripper as additional rectification agents to
decrease the amount of first reaction zone product carried in the overhead of the selective hot

high pressure hydrogen stripper.



where a portion of the diesel range product and a portion of the naphtha
range product are conducted to the hot high pressure hydrogen stripper as
additional rectification agents to decrease the anount of first reaction
zone product carried in the overhead of the selective hot high pressure
hydrogen stripper. DETAILED DESCRI PTI ON OF THE | NVENTI ON [ 0011] As st at ed,
the present invention relates to a process for producing a two hydrocarbon
streans, a diesel boiling point range product and an avi ation boiling point
range product, fromrenewabl e feedstocks such as feedstocks originating

fromplants or ani mal s PEFNEEDPRS¢RESUED @F TEEJSNVGIKIION neant to i ncl ude

f eedst ocks other than those obtained from petroleumcrude oil. Another term

that has fpeen used stedd@RprdseR ihitndiof tdass ©h phaedshrbaldndh Rignewabl e fats
and oils. The renewabl e feedstocks that can be used 1 n the present
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colza oil, tall oil, sunflower oil, henpseed oil, olive oil, linseed oil,

coconut dPrentiondichdegny of thesswhich romprissiahycsriles and Siea fattyaicids (RA: dosteld oi |
canel i na Ivberid d TR Yo § L - . ) eases,
P e e e e N
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co-feeds of renewabl e fee stocrs andlegiégleu 20deri ved hydrocarbons may
i

al so be (9¥QUSLARAEdOe P! eplrR pi tSyeRovs nfobrarseed il olveal). be
used, esprGédldily catonat A0TARRSIICHRIRAINEN balkoif MRIAPSH, QBudst JidSaRbENE
| i sted feedstocks include spent notor 0Oils and industrial lubricants, used
par ab¥ i n oleiatrepha gily gragbedls iallew, Yallom andrepem grehssatlardnirain o dats, in biilkkntists,
e T bl T T e
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density I?if)()lnysev%it ili yfen?qeo’rit)é1 Qfd the fats and oils containing high concentrations of fatty acids with

16 and 18 carbon atoms. Mixtures or co-feeds of renewable feedstocks and petroleum-

20 derived hydrocarbons may also be used as the feedstock. Other feedstock components which
may be used, especially as a co-feed component in combination with the above listed
feedstocks include spent motor oils and industrial lubricants, used paraffin waxes, liquids
derived from the gasification of coal, biomass, natural gas followed by a downstream
liquefaction step such as Fischer-Tropsch technology, liquids derived from depolymerization,

25 thermal or chemical, of waste plastics such as polypropylene, high density polyethylene, and
low density polyethylene; and other synthetic oils generated as byproducts from
petrochemical and chemical processes. Mixtures of the above feedstocks may also be used as
co-feed components. One advantage of using a co-feed component is the transformation of
what has been considered to be a waste product from a petroleum based or other process into

30 a valuable co-feed component to the current process.
[0012]} The renewable feedstocks that can be used in the present invention may contain a

variety of impurities. For example, tall oil is a byproduct of the wood processing industry and
4



| ow density pol yet hyl ene; and other synthetic oils generated as byproducts
from petrochem cal and chem cal processes. M xtures of the above feedstocks
may al so be used as co-feed conmponents. One advantage of using a co-feed
conponent is the transformati on of what has been considered to be a waste
product from a petrol eum based or other process into 30a val uable co-feed
conponent to the current process. [0012] The renewabl e feedstocks that can
be used in the present invention may contain a variety of inpurities. For
exanpl e, 1l oil is a roduct of the woqd processing industry and tall
oi | cont afaﬁé" leopiains esffi “Pg§‘?sﬁ‘ aceqsda aqlditianyig iAo Redn peidsare Rydicrathoxyléc ar e
cyclic cajh@xyhé fen&cmé feezmscws %@vml c%nifaﬁleg%za%mtm& A SRaIFABLR! Og.
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as wel | a%odésn pafkpotygaiugr, phwh@r@weasg@ﬂtaﬁ sods, opaterr onchdletérgenss. Aut eppional firgt
remove as; nQ retreat ment
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resin is an ag ion ex angg resin @F?Ch as Anber | yst nil- %5 and, can be
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ei t her updsl owmbatysdwifanawan bOtdhARBENR 2 RASS IBABARS R feeds&IRYY NY
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f eedst ock quﬁh%c‘écfdé?fd?ﬂsb’%d@W%PwU on such as sulfuric, nitric,

phosphor i @o15r h)ﬁﬂ()t‘ﬂ%(ﬁglb n'lé}n@fcﬁ ¢aRSAA Léco“&ﬁmﬁgdts 13%09115 §‘%j Whde lf‘hgew be

contacted either 1n a batc cont 1 nuo process. ntacting s done with
a di Mt e cavied wobyitonsacting thel fb«;dsaxckmimmqud:(mnpe'd'atsukueommtham suépleer i ¢
pressure. done in cont.in nner,, 1t |s usual l'y

done in amélc‘):uétrog?&gg (?rég Idp(%'gk)ﬁlg P W&F%?&“ A&l ang%elﬁgg‘g( HODELOBRCE  empyi ng

met al condites marb\‘a&hfolr oonatineud FeCsE. @itdcting RIdob@With ARlilugacfsoluidh dsdaggs
whi ch are we known in the art. These can_include al um na guard beds

ei ther wi¥A™ P“WF‘W&W%@M@P?R&F%W%%%| 1 1he cOndRLNG dssdone Mk g Fomsinueushal t .

Filtrati Qﬂanﬂx@ld itSOhMRNY ¢ d&i@xh%%bhﬂ@r LB SRS Y% SnRhdPhs GO S i ch may be
enpl % dro rocessi ng such as that described in USAN 11/770, 826, hereby

i ncotpor aF@GV1B§/ n}@tﬂﬂ epppmant Sropnibe fredstpekeis theaeghethe usead mnﬂldtb@dmh\ch array 20be
enpl oyed., 40L&k [H e a?{“i‘}‘,‘@@' nt%ﬁ(é§ éR\%nJ %xau Q\Qﬁgltﬁec% v defiinol£act i on zone

conprising one or nore reactors.” The term
" f eedst ockmetaﬁatmmatalysm sunlu: hudekeﬂ eeckﬂ:fahcl?qkranbﬁhnmmm:nnattrab&@ntetmﬂ@ie@d to
remove conta

AT RO RS e T MR
hydr ogenat /790,826, hereby incorporated by reference, is another pretreatment technique which may
20  beemployed.
[0014] The renewable feedstock is flowed to a first reaction zone comprising one or more
catalyst beds in one or more reactors. The term “feedstock” is meant to include feedstocks
that have not been treated to remove contaminants as well as those feedstocks purified in a
pretreatment zone. In the reaction first zone, the feedstock is contacted with a hydrogenation
25 or hydrotreating catalyst in the presence of hydrogen at hydrogenation conditions to
hydrogenate the reactive components such as olefinic or unsaturated portions of the n-
paraffinic chains. Hydrogenation and hydrotreating catalysts are any of those well known in
the art such as nickel or nickel/molybdenum dispersed on a high surface area support. Other
hydrogenation catalysts include one or more noble metal catalytic elements dispersed on a
30 high surface area support. Non-limiting examples of noble metals include Pt and/or Pd
dispersed on gamma-alumina or activated carbon. Hydrogenation conditions include a

temperature of 40°C to 400°C and a pressure of 689 kPa absolute (100 psia) to 13,790 kPa
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250r hydrotreating catalyst in the presence of hydrogen at hydrogenation
conditions to hydrogenate the reactive conponents such as olefinic or
unsaturated portions of the n-paraffinic chains. Hydrogenation and
hydrotreating catal ysts are any of those well known in the art such as
ni ckel or nickel /ol ybdenum di spersed on a high surface area support. O her
hydr ogenation catal ysts include one or nore noble netal catalytic elenents
di spersed on a 30 high surface area support. hbn Iiniting exanpl es of

and/ or Pd di spersed on l,.um na or activated

nobl e net in
car bon. H"\?’ lb‘&e(% W)cld‘r?d?f’i}‘%ﬁgb‘?%?'ﬁé@ hydg ’r"ét‘&l’il tigfys inglede d 400C and a
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Fovever | TORGUERIERANRY bRArTRR S Gufed ettt it REoRTRG B Pl (o 1 e

i nvent i Ohydxb@&ihﬁ&ﬂ'b@:utsﬁ;ﬁﬁﬁaxﬂ? am@ﬁuﬁﬁofftwmdt hailoydr ogenatl on and

deoxygenation reactjons will 25conprise both a |liqu ortion and a gaseous
por ?‘l)y %WQWE‘HPM‘%‘HP?‘?%W%H% PlshEs MRk dR 8@6{?’58]5 aﬂﬁig etqmpaf dempd.i si ng

n- par af muﬁrmmyago%anwn%n HOBERE! bilih Ok QhctBAWAIE bASridyflign 1> 1O 18
car bon nunber range ferent feedstock resul erent
distri buﬂe@r@nwkaupraraaﬂ/pr hydrogkoppgenipéon ah b’shmle&ydtrloaapmrmate feaaoti on, after
separat i y %‘ x? Irocar bon recycl e
descri be g%oé\}émh b ({eg §§§g ld?’ ?ﬁ'ge%a“ r g)eagp ?(l?{ ‘C@Z oG BAES
[0016] The reaction product from the hydrogenatlon and deoxygenation reactions will
25  comprise both a liquid portion and a gaseous portion. The liquid portion comprises a
hydrocarbon fraction comprising n-paraffing and having a large concentration of paraffins in
the 15 to 18 carbon number range. Different feedstocks will result in different distributions of
paraffins. A portion of this hydrocarbon fraction, after separation from the gaseous portion,
may be used as the hydrocarbon recycle described above. Although this hydrocarbon fraction
30 is useful as a diesel fuel or diesel fuel blending component, additional fuels, such as aviation
fuels or aviation fuel blending components which typically have a concentration of paraffins

in the range of 9 to 15 carbon atoms, may be produced with additional processing. Also,

-6-



30 is useful as a diesel fuel or diesel fuel blending conponent, additional
fuels, such as aviation fuels or aviation fuel blending conponents which
typically have a concentration of paraffins in the range of 9 to 15 carbon
atons, may be produced with additional processing. Al so, because the
hydrocarbon fraction conprises essentially all n-paraffins, it will have
poor cold flow properties. Many diesel and aviation fuels and bl endi ng
conponent s must have better cold flow properties and so the reaction
product is further reacted under isonerization conditions to isonerize at

| east a pBYREGHIGRYdARathonSkicHPR £o1apHses pveriieHyall panaratfing & Wil hapeipqorkeld
aseous p i L : ; L Ol ] i wat er
apor - P e B o g DO e

ni trogen eddpowaneperigsand ae thereastipm prodnct phiisthrone s Wnp@wecmz;mzmch ash
hosphi ne ) . f t 0 enatign zo IS nducted to a hot
Ei ghppr es%"d‘rﬁg%ﬁ;‘%g llcg(lé&g%ﬁz"setalri ?e%%tg{b%n@e&ﬁ%xﬁgérgﬁg %(f ﬁrgm%hg{i % riag hnspr essure

hydr ogen Hl{){l?fppe frfhé ?zstcou?}?ilm{ cton];qiryeﬂ?ﬁwﬁﬁ_h,ecaaignkﬁ@?@e, aarg]iﬁi {Hﬁgﬁkel?f P‘Egégr;][le N
aseous portion o effluen romthe |iqui orti , :
ﬂydr ogean?Oér?’%%?B‘é Ii’Féhffpéé@ﬂ#&@?‘p%e“&gosr‘fgléiis@'dé‘ggﬁl§‘,Jl%gﬁé‘“§‘%§§§r at ed
hydrogen édmponems b&H ok Qninfifdid, bf SlospIRRGEs BMpeRRRs GRRhepiYsPtiné. NBe effluent
deoxygenation reactor. Also, fallure to renove the water, carbon nonoxi de,
and car bolioitksdegsyganation #nae &f gondugied euyhot Bighipressuse prdspeanastippes tOne

er forman L IS RITRL.L I e r ] I

i oxi do.  EbS ok Uk toP gk At @Rl R SARERER HRDAKLBaw SBORRH, e
hot HOgh ¢frthe gaseastppdicmgd hestftliigy éomube tiguiuy)drtimg?lﬁ the'lélﬁﬁldnyd’(sdgﬂmgus&d for ]
the strippinag may be dry, and free of carbon oxides. The tenperature may be
cont rol | o e SRR o RBery Sishe ST kiR EpHEPRE fha " he
pressur e mrytioneonBiontahing thealeo@Rh M0 FEIcRIrYAlBSaB@B e RIRYSE UleBvasr, Ed¥bod WO
reaction zones to mnimze both I nvest nent and Qperatigg@costs. The hot

hi gh pr esBeRE Iy tpdgahpnationidplipmibs clhuens gy dewl mpoasaBhal prH@Icrgi ng
froma prifs&xumerihiol 89ndk MRa@DsPhat Bokch@R, Psba dibﬂdé,%nggﬁlgkﬁ?@a &%ﬁ,ﬁl@%& (2000
psia), and a tenperature of 40C to 350C. "I n another efbodi nent e “hot hi gh
pressdr e wifileqgoielostivelp pleipperhip theha hégharesdursthydmgen stiippes usiap hiydrggér.om a

ressure ] s . i 4826 1 cPa absal.ute (700 psia),
b “3a1a” il mpioder [2B038 WhPoke P BB ohd it B0 RS B Gpbiaiie
t enper at unay lm‘coﬁﬁ@.letdinaﬂﬁﬁted'ﬂil%ehohclﬁéw@hh@d@ﬁ‘&@ﬁ@a&ﬁby giidOdhe Preséure m@% r nmay
be operated at essentially the same pressure as the reaction zone.
" essent | dFTnEd FAPRREa R The SHE BENEar g P SSEtPEoges BB e hpdh
pressur e ihdhRGe nddpetRRgicodts THehBi MgH P&ulcRRaRRSO PR (rhy BeRpéAkaaf t he
operating pressure of the reaction zone, For "exanple, in one enbodi ment the
hot H} gh corditiersrrangiygifremerpresspicnh r89dEn abstyte ol OPani) fos 13390rbPeatsplaite 1034
kPa absol ‘~ i h i : 1018] The
ef fl uent (%k?\dt%eésga §’t ng%ﬁ%%lp(%?%ﬁ ‘%rlgjsagtﬁ?%gﬁ i%%gorﬂqeg%&tbggﬂfeég@? h%‘%g%’} tion of
t he gase@usswohybogenissipparmaycizr epieadednit thnditiensryiggeom stpresspic of) 1628 and

separat ed,i nt o, an er head he L nder . of e, deox nat i on zone
of f | uent chfz P%Sé’%}%%? (SZ%§ @P#B%’d“?ér lﬁ%t%sc;ll_ute (Jlf(f(‘)n;?sm), or 269.[3 ktPlz} abso?ute Y’J%% psxas to
4882 kPa absolute (650 psia), and a temperature of 50°C to 350°C. The hot high pressure

25 hydrogen stripper may be operated at essentially the same pressure as the reaction zone. By
“essentially”, it is meant that the operating pressure of the hot high pressure hydrogen
stripper is within 1034 kPa absolute (150 psia) of the operating pressure of the reaction zone.
For example, in one embodiment the hot high pressure hydrogen stripper separation zone is
no more than 1034 kPa absolute (150 psia) less than that of the reaction zone.

30 [0018]  The effluent enters the hot high pressure stripper and at least a portion of the
gaseous components, are carried with the hydrogen stripping gas and separated into an

overhead stream. The remainder of the deoxygenation zone effluent stream is removed as hot
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hi gh pressure hydrogen stripper bottons and contains the |iquid hydrocarbon
fraction having conponents such as nornmal hydrocarbons having from8 to 24
carbon atons. A portion of this liquid hydrocarbon fraction in hot high
pressure hydrogen stripper bottonms may be used as the hydrocarbon recycle
descri bed bel ow. 5[ 0019] A portion of the |ighter hydrocarbons generated in
t he deoxygenati on zone nay be also carried wth the hydrogen in the hot

hi gh pressure hydrogen stripper and renoved in the over head stream Any
hydr ocar b rean d in the overhead streamw || effectively bypass the

| Somer | 2abIEBRTSUE MYPEE LR Betast A cPRiAgS t*ﬁdW}deqcafbﬁ@ f%y%ﬁwarrwons

bypassi ngcdhiforieh BB & HotRA) h?@x'@)@arﬁbxlls' habf rmfnfr%l to 2Y d5B6RLBAR SA‘ﬁGftﬁyﬂ’ofdue to
bypassi ng the isonerization 10st age (g be isonerized to branched

hydr ocar bB¥isliquid hydseearbog feastien mho@fugbmenn@wdmgewmm betlomssmay be wed el y
end up in, tﬂ@h%rﬁéa%orﬁ%@ﬁe&%&%ﬁt befdly the aviation range product, and

dependi ng ‘upon’ t he speci atrons required for the products, the nornmal
hydr oéar bi849hay Apordomof thatigiger ledrehfbent gmrzﬁdﬁen cheskkekygeangs zohediagbeand

t he aviatjon ran 0 For e le, in i cati.ons ere t i esel
range pr offte e ‘pwgﬁﬁl S’é’grngH ke ﬁgﬁr}g@] ?‘e%s“[ﬂqgﬁﬁogf% POPRE 28 é‘EH“PV“Qé‘E q’ﬁ

wher e t heowyheaat k@it 2096hyafREWohs fefok EFilh theevdrialiB@éans RACEfFdcbivEl) 89ERs poi nt
specific %ons t he normal hydrocarbons fromthe hot high pressure hydrogen

stripper B§&CHEHIRRZOPhIUECRBPLDHUPY A Mset Poigjor Rthe éwp%ep@ﬁéewms hd on.
Ther ef or €50 hBiSOBR z@r[?:mn'll%trl'of}ﬂﬁ Hgﬁrobébé’ﬁtv@ﬂEﬁQﬁQ %bg??ﬁpgﬁti g‘tﬁe ﬁbﬁl@ﬁﬁattgr nPrevent

nor mal hydrocarbons from being rénoved in the ho ressure ogen
stripPer @agss wehaptdadsomepaebiorgartched ﬁl)simmrboz:atmdwsm)mman of:tbcscewanpil e, one

it roduecdd rfpfof gl B SREYRT Ryt AR ST nRARA S, EREe a8 ™

anount of ddpyetlincapdaahs epemfitchtemh e¢quired h)rmllid-:'@ﬁw& hmdfoﬂgﬁmyaidcmm@ﬁi mg@yer head
ation agents include the

stream Suitable ex eof addi tional r tlf

di esel bdid'F AYY et Eﬁ?@%n wﬁg’eﬁie‘tmn&eﬂeo a1 Bravio IHEESEPHHCL FRR ge

product, ddhmpraphippacdiiehs wn&ertm@sep{aﬁg@%du& RereGRirdaud ‘x‘he@tfs eaﬂ@uaad and

25LPG, or any conbi nations thereof. Thése streans e<¥ be rec cled and
to

i nt r beluc SPIHSPEHECHBRS, BT Wherp thesayintion rynge prshictsis ragpised to mget apdcdts:afraem of the
stripper ;;ohgts?é&nﬁn&% t&pgrﬂa%m%&m AN 41 Yk ﬂ%,&sg&h Rélg&r

| ocati on "an réctificatron zone. e rec cation resent,
may cont auvnrhtmbmlay intqfﬂrdwubmneatmg thg rdmwmepecﬂwamlaﬁ“her!eﬁya imsompacki ng to

i ncrease th ne t rectification. The,optio rectification
noent - wodPhTesRiGE PG eol B S Henk SRt B boRES i it ban
product fremevedie teamx igapadshias hg gerl ; @nﬁﬂe@\ﬁ@érhéiﬁ\/mmgfﬁwhﬁg tHeas iz @
pres%ql;re hydr ogen stri pper and be renoved_ in the hot h™ pressure hydrogen

stripper 6% tOHE* BN QAT PHELEatr HMIWEE 9f addivionabescifi¢apion ﬁaené% PRpbe ng
hydr ogen (@@asnally introduced into the hot high pressure hydrogen stripper to reduce the amount of

hydrocarbons in the hot high pressure hydrogen stripper overhead stream. Suitable example
of additional rectification agents include the diesel boiling point range product, the aviation
boiling point range product, the naphtha boiling range product, the mixture of naphtha and

25 LPG, or any combinations thereof. These strecams may be recycled and introduced to the hot
high pressure hydrogen stripper, at a location of the stripper that is above the deoxygenation
zone effluent introduction location and in the rectification zone. The rectification zonc, if
present, may contain vapor liquid contacting devices such as trays or packing to increase the
efficiency of the rectification. The optional rectification agent would operate to force an

30 increased amount of the hydrocarbon product from the deox ygenation zone to travel
downward in the hot high pressure hydrogen stripper and be removed in the hot high pressure

hydrogen stripper bottoms stream instead of being carried with the stripping hydrogen gas

8-



into the hot high pressure hydrogen stripper overhead. O her rectification
agents from i ndependent sources may be used instead of, or in conbination
with, the diesel boiling point range product, the naphtha product, and the
napht ha and LPG stream [0020] Hydrogen is a reactant in at |east sonic of
t he reactions above, and a sufficient 5quantity of hydrogen nust be in
solution to nost effectively take part in the catalytic reaction. Past
processes have operated at high pressures in order to achieve a desired

amount of .h §F§9> bn solu% n and . readily avail able for reactjon. However,
hi gher pr é‘é‘é 6B'§ FGSHHE Y régﬂb%“épﬂ%g‘(‘?’%}/“@o Othgr regtifigagion ageapidiame as
conpar ed §QlepéiRicht so@NBS mRY B B4EH GnseQAH OF WE&n%maQ&ﬁ vy ﬁ‘l@tcﬁ&gl tfbﬁhr%;% igresent

invention is the op eratlng pressure nmay be in the range of 1379
10absol ut &ngeewdysh Hi napht Qzl@dk@ailiéblwmwb@a(aﬁ®DP§§tra=)nlmh| ch is lower than

t hat foun odi

oper at i ngfjopdr2 2 supg};drgé F’\#Q Ct?'zgﬁﬁg{le s@%ﬂ%%t&@?cagso uFb %lgtl%ﬁntt 0 4481
| cPa &bsokudngity %Qdmea)nusabuinlmluyeﬁ toanodt hﬁéctﬁfﬁﬂyodderﬁaﬁtm dmeﬁalyti&gc&h@ﬁ sure
isin the rﬁ 758 kPa abg Lute‘“§400 H% 0 kPa absol ute (600
psia). Fuff 8?%8?‘88* PHEPAted ahhigh gressuresn otder fftac %"eﬁl ?%@GI“F‘PH’&Q n a
greater aﬁ}&h‘ﬂﬁelﬂﬁ sdlatios oRRUly ShildPRd RF taktidd HIWEer! BBhdr§RGERE ob&tadorli VEN
period of tinme. [0021]In one embodi ment, the desired anount of ydrogen is

kept in s®IedReTeROEY tp Bt andrte operpeas sgmpared tsytheiglower aregiire eaupterpsrisf One
hydrocar bQJ\'aIl@ ¢ bemd ﬁ%é’rﬁ hticHis El%a@ua%% ént Sur &12 6L iPhQ ?a%gg 6F 1 Q%(E]izh o

enpl oyed hydro arbon recyc e In or enper ure’in
reactllon alsakie @0H psia) feet§28dPaiabsrduta (W0gxa) haichiiclomeathan dnsfoulidiesaer, t he

range of to f.eedst ock .r tlo used herein is deternm ne on
t enper at u#’l%\g%:/)gin ¥ e% FopgJadpd n"éb hr?éllpgxéiang PESYE 5 eﬁ%f’Bg&g%
sol ubi | t}szrzeﬂdureqmpﬁa) tblyigo gen atbwmta(égmpam and R yébm{dtﬁey einﬂoéhhﬁnt

hydr ocarbon product than jt does in the feedstock. ilizing a
hydr ocar b‘(’i??”ﬁ\é‘g%‘fséurf’ feindiys @BES ¢ft 57 SrkPayhidye ﬁ“qoﬁ’“tahé? éé%kpﬁb‘ﬂ“q’ P@dﬁ@g phase

in the reggd RHeANSe] He Hilot xleb{ctioﬂq{ ﬁ@&@é@dqa‘altgx?g@ggreg{e?ﬁﬁli{nﬁ%f are not

needed to i ncrease the amount of hydr ogen in soluti one
errbod?nen‘thf%‘ghﬁlﬁéfm%e@m'ihmv,ghtthﬁer‘«wrum giveniperied oftiyrde.ocar bon recycle to

f eedst oc fro enbodi nent .the ratio is in
the r angkwb? . lmtgne]en °§ﬁ‘?j‘3‘%t’r%9‘°ye?;r%%16‘9%‘g‘{r3%¥eiﬁﬁ et geqt fLsofuton st fo ?é” 9n the
range of ptessutes b etpldydF22hde réuyuighof hhﬁol_fz;tddirﬂt@&héﬂdﬁtbx%@&@didtﬂﬂac&@ﬁ&bﬁé ed in

I AR S N N TN T TS
n- par af | ithéreattiononbs f1BaahORAEIMRO b kbMBrRit eRRfibHsCHowé S Ohe FEREHEBGILIPON
t he feedst t he amount of hydrocarbons suitable for aviation fuel or
avi atf on te geé:pstngl%%ph@sed herein is ‘determined not on temperature control requirements, but
instead, based upon hydrogen solubility requirements. Hydrogen has a greater solubility in
the hydrocarbon product than it does in the feedstock. By utilizing a large hydrocarbon
recycle the solubility of hydrogen in the combined liquid phase in the reaction zone is greatly
increased and higher pressures are not needed to increase the amount of hydrogen in solution.
25 In one embodiment of the invention, the volume ratio of hydrocarbon recycle to feedstock is
from 1:1 or 2:1to 8:1. In another embodiment the ratio is in the range of 3:1to 6:1 and in
yet another embodiment the ratio is in the range of 4:1 to 5:1
[0022] Although the hydrocarbon fraction separated in the hot high pressure hydrogen
stripper is useful as a diesel fuel or diesel fuel blending component, because it comprises
30 essentially n-paratfins, it will have poor cold flow properties. Also, depending upon the

feedstock, the amount of hydrocarbons suitable for aviation fuel or aviation fuel blending

component may be small. Therefore the hydrocarbon fraction is contacted with an isomerization
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conponent may be small. Therefore the hydrocarbon fraction is contacted
with an isonerization catalyst under isonerization conditions to at | east
partially isomerize the n-paraffurs to branched paraffins and i nprove the
cold flow properties of the liquid hydrocarbon fraction. The isonerization
catal ysts and operating conditions are selected so that the isonerization
catal yst al so catal yzes sel ective hydrocracking of the paraffins. The

sel ective hydrocracki ng creates 5hydrocarbons in the aviation boiling point
range. The effluent of the second reaction zone, the jsonerjization an

ol 20t i VoS BRI A6 £SO o AR ar e B PENGE: & R By
the term pRiffing ARmpldveife BRAMw prldpdrtiéstst tuRfifquidantiroeibedfihdiian. Bhedr eat er
concentration of branched paraffins than the streamentering the

i soner i zabsPorizagakcatd Y mdopeiadng spndisagsrarsielecisd sathat the pamengiting syalyst
branched i ol | B i i LQR; ff 1 uent
may cont a e B sekttiv D ERHELERE e R e SR HERO A B | anc
sel ecbi vehhiyehadonamkhaayiaian bbiding peini renkeoTibe éffluant sitpaseavmd fsadionzonehthesame
reactor, described abaove.or the isonmerization.and sel ective hydrogracking
Can be caPpraiegi P B et SR e biPeRlzat i il B Bhe

f ol | ow ngtewh Hénrigbkell” ésis niehe tewbedime it stradie h Bersdtd@bfbeh@ahoF biaiiclRapl oyed
for the i sog%{]i%@ati on and se| ective hydrocracking reactions, The hydrogen

stripped pFeitchanhe sERATRSHRG driforamizaismaans pehPIE iDL OMRSTHEETAT it h an
| sorer i za8g ks20 SraBlcAGhia s I AR BRI (il (SALI Bl ohDEHIRERSRY B

hydrogen at isonerization and sel ective hydrocracking condition$
i somePi ze7tB0,as 88 mags-Fdwaricherd pkatfine Isaweriztiop arddeleciie hydragraghispean hear af f i ns.

Due to t h&n?é’d%%?ﬂcaeseﬁ%athéﬁ W@Saﬁ{quac[ﬂ?%%é%@%aﬂmé% fe ?’sglnlex? tion and

hydr oi soneri zation a oer acking. e 1sotnerizatron and
sel ect i veselegtverydroackking caf bet daried aneih faisepacatpreadoc Forcase dfelebipt@omhal | shed i n

any manner known .in the art or. by using any suitable cat t.known in the
art. "one oONBE kS b Rfipiehe Wi Bectide e poplEedtol e Rt bR e
i SOner i zadQelefife Bp@OALEGNd xﬂa@ioﬁQ‘Iﬁé‘hi&@ﬁeu@@ﬁ!}?aﬁém&&@éﬁhb &dxyfin¥gsh bed,
trickle bed down flow or fixed bed |iquid filled up-fl ow nodes are both

sui t 4Dl e. reasign gpneds cangicted watiysindsomegzaigg andselestisshydrodipsk g cpiglyptie $iepor at ed
by refer Ll t e Eo e : i , i ok t:l 1 mild
Sy ar ogdrarrearot bl dopio: i-hbrizd B M/ RleB LR Bl Chil DR 0%

i soner i zdetisbaportarcefi thnamd! pandfisetodotniched pasathirs cDecloitigpreeact df dydroui, t abl e

catal ysts, conprise a,metal,of Goup VIII g’lﬁi PAC .8- 10) of the Periodic
Tabi e and"Seatioo e BETUR b St et BT %et b o i nol ude pl at i num
and pal | 400281 edghis@herifichundBylediee Hgdderadkiipeof e paraffifiohiodadticanbe The
suppgét materi al may be anorphous or cr ¥)st al l'ine or a combination of the
two. 28ui EHTRPISRASHBARY FARTSF [40V8 It 1 A DR Gaine i AEble ety R kpepgn in the art,
si | i ca- alHy dp@sore bedk bf @Jidﬂfs@maﬁ‘bg (Red It is?@&&’reh]that %@xﬁﬁa&ﬁﬁ@%&am§%{a 41,
SM 3, MJAPSO-31, FU-9, NU-10," NU-23, ZSM 12, ZSM 22, ZSM 23, ZSM 35.
ZSM 48, Zsigent npgrpobgperadiopHixedbed NMigpo bgidowntmoorfixed hedgdd filed upe APSO- 31,
flow modes are both suitable. See also, for example, US 2004/0230085 Al which is
incorporated by reference in its entirety. Catalysts having an acid function and mild
25  hydrogenation function are favorable for catalyzing both the isomerization reaction and the
selective hydrocracking reaction. Suitable catalysts comprise a metal of Group VIII (IUPAC 8-
10) of the Periodic Table and a support material. Suitable Group VIII metals include platinum
and palladium, each of which may be used alone or in combination. The support material may
be amorphous or crystalline or a combination of the two. Suitable support materials include
30 aluminas, amorphous silica-aluminas, ferrierite, ALPO-31, SAPO-11, SAPO-31, SAPO-37,
SAPO-41, SM-3, MgAPSO-31, FU-9, NU-10, NU-23, ZSM-12, ZSM-22, ZSM-23, ZSM-35,

ZSM-48, ZSM-50, ZSM-57, MeAPO-11, MeAPO-31, MeAPO-41, MeAPSO-11, MeAPSO-31,
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MeAPSO- 41, MeAPSO-46. ELAPO 11, ELAPO-31, ELAPO 41, ELAPSO-11, ELAPSO 31,
ELAPSO 41, |l aunontite, cancrinite, offretite, hydrogen formof stillbite,
magnesi um or cal cium form of nordenite, and nagnesi um or cal ci um form of
partheite, each of which nmay be used alone or in conbination. ALPO- 31 is
described in US 4, 310, 440. SAPO 11, SAPO 31, SAPO 537, and SAPO 41 are
described in US 4,440,871. SM3 is described in US 4,943,424; US 5, 087, 347;
US 5, 158, 665; and US 5,208, 005. MJAPSO is a MeAPSO, which is an acronym for

magnest um{eg 0 S RERE RBB AR ELAR o8 1AL ML A8 Bk bt are
descr i bedELAPSS-4A, h8BoRE4, canifhith/BARSES hgdlﬁfiéiﬁﬁﬁxﬁ bib@lbitd) nldShAiuAP AkRim
MJAPSO- 31 is a preferred MJAPSO. where 31 10neans a MJAPSO havi ng structure

type 31. fmye!lmordaniie. apdpppresiim ergeliugsfons af pribeide, cadiaf whishenaarbeiugd i al | y
reduced p%Bﬁe&‘iEgorﬁﬁiHatRﬁ &ewgrlti@gesé&eh%m 4S4b AR ISA PRI 1, g\g»pgiﬂ%g\gl o

hydr ocracki ng and 1 sotnerization by renoving associated a

al kal Bne &arnhSAEDa}! doydeaenimdiimbiSidaH0SI LIsMrGas dmdited ircUB at9dA24;8)r oduce

t he subst i . . n f N 5,623.and US

4,924, 0273’6@1]?%%&8 %'2{8%%53 nd %%Z@S%W@O%bf%ﬁ?@@t gﬁlcﬁéscf’ﬁé’f’i(’?é’f‘if%rn are
di scl oseda imzalﬁh&(?hﬁnﬁﬂﬁo@ﬁ@phﬁtégn&e@l&ﬁ E 206 ,wh@ﬂ:dllldlﬁetfn, Mé ks, IF@Qesilﬂxﬂ 0%4).The

i sonerizali.o tive Qcracki ng catalyst may al so conprise a
o 11 er - SupBleadE RO ey Boloe M sy MR Bh el oot 93554

pr aseody mjdWg APIGY it UBcribi0a RIZS, 153,418 §313 1988 BlefeRkl Mo APROR WMe 33N

m xtures thereof, as described in US 5,716,897 and US 5, 8§1, 949. O her

sui t 481 e wePPENSMBT@ hpvangsstivgigraiiee AsMang natrgihreplites.sneh BEwrigdte, tR@kiech ar e
descri bed,_ f.or. i j i 4 . in. rLicle.entitled
Now ol i el e a3 boqrbma8 ort BB hlleleicHibloblafgphid

Wi tten bigorerizationy desoying nsshtiated plkalonstaMatatitalind earth nfetd B4 hméAdAndddn The

t eachings_of US 4 310, 440: US 4, 440, 871;. 4,793,984, US 4,758, . US
4,943, 424N 782E %Gfl,jf%’iﬁ‘?“ [9preduca ’,eéééﬁ‘“nﬂﬁé}m%&’,“v figa ,hé%‘?g%g?fgﬁ@

5, 716, 89 7andarsi4, Ut 6278 5ditiRA Oyt HAICBRYtibRFO ROERE 86EVLafif 26 80865ed in

25[ 0025] US 5, 444, 032 and US 5, 608, 968 teach a suitable bifunctional

cat alyst %?éﬁo’?@’_&%@ﬁ%%@e@dw =N D phous silica-al umina gel and one or
nore et ggadye! opgd ﬂfgm{:&awm&d_ leeétlv@#g?%graUg?féafwﬁﬁtt ln\fl? als8 cdefiftise a modifier

hydr oi someri zati on of | ong-chain nor par I'ns” contalning nore than 15
car bon atselested famehbe gronp edhsisangafantiznany striusu ppesotdymayn, atslymenused. US

5,981, 419 5..908 134 teac .sui tabl.e bifunctional .cat t Lch
compr | seg oS it Slob BRI Btk nErutdh bHEEL o BBl Sy 687

bet a- zeolant &/SsEBHMOAOMeOithiE Qrppbit ntagdkials (ROReBSMDL, A9M-03, aall wsivngs,si | i cat e
(Al ECRm?% A.n V\:Ei ch the nolar Si00:Al 203 ratio is higher than 300:1; (b)
one of hachyare descabeddar W dh fiy vBiedr Hap-X0roaand w) tacdriele entiled IN&W i num and

pal I adi umolédulRieve process for lube dewaxing by wax isomerization,” written by S. J. Miller, in

Microporous Materials 2 (1994) 439-449. The teachings of US 4,310,440; US 4,440,871; US
4,793,984; US 4,758,419; US 4,943,424, US 5,087,347; US 5,158,665; US 5,208,005; US
5,246,566, US 5,716,897; and US 5,851,949 are hereby incorporated by reference.

25 [0025] US 5,444,032 and US 5,608,968 teach a suitable bifunctional catalyst which is
constituted by an amorphous silica-alumina gel and one or more metals belonging to Group
VHIA, and is effective in the hydroisomerization of long-chain normal paraffins containing
more than 15 carbon atoms. An activated carbon catalyst support may also be used. US
5,981,419 and US 5,908,134 teach a suitable bifunctional catalyst which comprises: (a) a porous

30 crystalline material isostructural with beta-zeolite selected from boro-silicate (BOR-B) and boro-
alumino-silicate (Al-BOR-B) in which the molar SiO;:Al,O; ratio is higher than 300:1; (b) one

or more metal(s) belonging to Group VIIIA, selected from platinum and palladium, in an
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amount conprised within the range of fromO0.05 to 5% by weight. Article V.
Calerrnna et al., App. Catal. A Gen., 190 (2000), 207 teaches yet another
suitabl e catal yst. [0026] The isonerization and sel ective hydrocracking
catal yst may be any of those well known in the art such as those descri bed
and cited above. I|sonerization and selective 5cracking conditions include a
tenperature of 150C to 360C and a pressure of 1724 kPa absol ute (250 psia)
to 4726 kPa absolute (700 psia). In another enbodi nent the isomerization

condi ti ons |ncI ude .a . te ature of 3 GOC nd a pressure of 3102 kPa
absol ute {HBH5LIRYSE fléiv"g%e@&e%flfmgggw(%@gyﬁ@ ‘fqgré%lﬁ‘@?'étef g

condi t i On%ﬁf)m}atﬁlhﬁ G&RNOI(Z00), 207 @B&e%&t%ﬁém&au&h&s&qﬁh@pkl ng zone are wel |
known in the art. Some known 10i sonerization catal ysts, when operated under

more seveFW026bndiThedspmerizption 35e seleelivetiydroswrcidag raralysyaryderaat kf hescwell ytic
functi on. Aﬁ%ﬁ%ﬁ% LRATR AL RN RRELHIY dsdihét g%ar@%g@cﬁéf' uent is

processed t one or nore separation steps urified
hydr odar boncketg eandstions melwieaftahpastuese afi EXEC td Géd)"(hmda: piléssrelof ﬂaen kbBh endi ng

conponent t second ful a a' tion . fuel avi |on 15f uel

bl endi ng %% Hlée Qﬁ? PSIAY eﬁ&%ﬁﬁuﬁ%o e K Fllﬁé??tg‘?{e@ E "5ddi ti ves may
be conbi nsdm\imidmoh kendlti@Bahclede éﬂ\ﬂn@éﬂa@ﬁ’e éﬂjabo"ccvmem A [geRBfeajreriopn or der
to neet lgwred specifications for different specific fuels, In

parti cul a¥< a ghyglutg (A9 peim 1 (IO KBaplsoluts ORO paiak Ciies @peratieg sondisiops fasshen ¢ h,
is a bl enﬂbx’ﬁ@rn@a@i@ﬁ(ﬁﬂ?@le&% %&&r&?{){né%n@‘ﬁma?ﬂm‘(”n il 1QNgr. SbmPRh&yRAdI ti ves

to neet at | east one of Specification for Aviation Turbine
Fuel d0Def sperigtian C%Lystsmdpglrdmdn@d@uwre severcatdnditiokenbeeneidepe, Jet A-1

NATO code‘ ~y f@e h}: é;cé}acl{: gg’%atﬁ}‘{ F(?l%RFuel Qual ity Requirements for Jointly

Oper at ed conbi nati on of ASTM and Def Stan
require ma[rﬂ()%ﬂCOSTh& BaRiéridaion Eme kel&Gpiee cfatkiag rormrs{fliRus Bi padcessan ddbagh one

CAN/ CGSB- 3. 22 Avi atj on Turbine Fuel,  W.de Cut pe Canadi an, CAN CGSB- 3. 23
Avi at i on FUPHEAEPAEYION SteR foyehin tWB‘g‘él\/ﬂyd&‘yé‘ﬂfg@S%S‘?am\fPo@ usgf] aygrdiesskog,

JP-4, JP- etV diesdblubl Baidilg bhtGAg R e riUBEMBANR i iBn Al BEALaNRion3 Jet
Fuel (Chi nese) according to GB6537 DCSEA .134A (France) Carbureacteur Pour

Tur béfmc Hitddergmg enponentTDprendiag sravibe mplisatiosnvarigrsiddiiveyrsbefondiitedr
Count TR B S RS LS, 8 e e B
Tur bi ne ﬁueﬂlff&@empfmﬁafuebnén partieilathasvigionffug lcomposianaeadrityd hazeined | et
fuel” herc%' T)ll(afbnv(\j/ltﬁ rilﬂe a lt)len ng éomponcnt for, or may be combined with one or more additives to
meet at least one of: ASTM D 1655 Specification for Aviation Turbine Fuels Defense Stan 91--
20 91 Turbine Fuel, Aviation Kerosene Type, Jet A-1 NATO code F-35, F-34, F-37 Aviation Fuel
Quality Requirements for Jointly Operated Systems (Joint Checklist) A combination of ASTM
and Def Stan requirements GOST 10227 Jet Fuel Specifications (Russia) Canadian
CAN/CGSB-3.22 Aviation Turbine Fuel, Wide Cut Type Canadian CAN/CGSB-3.23 Aviation
Turbine Fuel, Kerosene Type MIL-DTL-83133, JP-8, MIL-DTL-5624, JP-4, JP-5 QAV-1
25 (Brazil) Especifcacao de Querosene de Aviacao No. 3 Jet Fuel (Chinese) according to GB6537
DCSEA 134A (France) Carbureacteur Pour Turbomachines D'Aviation, Type Kerosene
Aviation Turbine Fuels of other countries, meeting the general grade requirements for Jet A, Jet
A-1, Jet B, and TS-1 fuels as described in the IATA Guidance Material for Aviation Turbine
Fuel Specifications. The aviation fuel is generally termed “jet fuel” herein and the term “jet
30 fuel” is meant to encompass aviation fuel meeting the specifications above as well as to

encompass aviation fuel used as a blending component of an aviation fuel meeting the

specifications above. Additives may be added to the jet fuel in order to meet particular
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30fuel” is meant to enconpass aviation fuel neeting the specifications
above as well as to enconpass aviation fuel used as a bl ending conponent of
an aviation fuel nmeeting the specifications above. Additives may be added
to the jet fuel in order to neet particular specifications. One particul ar
type of jet fuel is JP-8, defined by MIlitary Specification M LDTL-83133,
which is a mlitary grade type of highly refined kerosene based jet
propel I ant specified by the United States Government. The fuel produced
fromglyce

L on PespeiRidh, onrricyuie RiTndis s R RLR s SPERerBe AL Sk

[ 0028] Thepgpeg3ih3 GeatittoRS rhiditard Exfafi@fy@abf higAR efedkKdR)sencafaSedbt BBpAMRAY €Ssed
t hrough accept abl e ranges of em cal physi cal requirenents of the

fuel . As esified by ldniled\Stafes %ﬁvemmmt nB’effH@IPéOdUQGCk@@IB%ﬁéﬂﬁﬁyﬁé Fpdeiis

i ncl udi ng SPes T, , ol i ne,

ker osene \é&ngSﬁ? ‘S‘EE‘?‘& stil hhfg?(grso%esw rlé%lgcdliﬁ‘ i eﬁaﬁ 7 ﬂ/llg){lﬁ?)efﬁ l%égﬁ%rﬁ%ﬂ t%%%P— 5 a

ker oséne P%r@fé"qul@roswet. RPKow vol ati | i ty and hi gh flash point is also

speci fiedb Lo DTL- ec ficatio ch being

peri odi caq 1y ]?/Iev;rgeeS e‘%‘cfa té?{“\gmb‘nff%mfl t&’t’?s Ok%i’eég &° t?rb?ﬁpieﬁsegh f&g‘ﬁ? recover ed

to a fi Paéccblluutile nﬁxgagaﬂmn:nfs:auﬁﬂqah@acza r&@lﬁemaxﬂtaﬁﬁﬂhelﬁlleiﬂeid dﬂaté’tgabiialEL erent

types o uel s e distillations ranges ar pl ca measure ASTM
AL [ Tre DRy

Test Met hddtgnd fpplpakeroppns P iug! npludingil R e spedt fe@rfwrm Ies Abs in

order to jregty héld gaRdmb MlepRbhOdhdi IEhAdEIRGORIPLifiddyl mL—bénpm%‘aa of the
pr esent i nvention may neet fuel speC|f|cat|ons It I1s’expected that sone

bl endfng BF5¢ Ikeromdm,etfuvh with lepholatibitesndi igh Bohpoine maéwrmwb@d beMilred to

et oY TP Al bp ARREG GALLO RSN baiIARY RESRANE, 24 20 on
product of thi nventi o WhY R iy~ be Wth other
conponentdstilatibo rznmgafrbmelo pmmnt ngoxa:tedl te asﬁnabtntelm:g‘ pdulnes s@d @b h keppar mmtef or

avi ation h as JP- 2 ired roducts A ffinic
i st 1 e Pine R L e The OSTMIORS RS clmiral gmeniredhiERS Buog by
vol une. [TR20feilioliD 8her BESI7UERdreBid, BRANIAE of MigfeichOERAoRaAt: Horaddo mRleCt i Ve
hydrocracklng zone conprising both a |liquid conponent and a gaseous

conpbnentthe sxreifisationys giitesrmmen. Whiktheipdpe of doysesett inyaption plag nespfieht i on
steps naysg)pﬁh&%thYﬁq ex&@(ed%@&h@bleﬂy 3%991‘59 f@ﬁctgﬁdﬁgtgérrb%nd arated in a

i somerization effluent 'separator wt e se ar at rogen bei ng renoved
in an ovewhwatens me)ahcrleSuutdatblreeeorherdaﬁingemfrfnhlbpmgwubmt heothgovards, itieat i on

of 1 vent 35R,Bh sl IR o OB S ETRSY B S TGP0 o
of car bono éorirckefuel méetin@at teagtbma obthie @ﬁ&lf&faﬁoﬁqma/\&dlontfhﬁ shosQ@es) TRBy be
' ecy% ed dl?:snre ;}rgdtfcpseareb I?ltghgl p%paf rlg %ilﬁld late ?ue? rcc?nqgor}lerslgs rh‘ax%ﬁ? [1 p];r%fmucso%te%(t)gfh as
at least 75% by volume.
[0029] With the effluent stream of the isomerization and selective hydrocracking zone
comprising both a liquid component and a gaseous component, various portions of which
may be recycled, multiple separation steps may be employed. For example, hydrogen may be
25 first separated in a isomerization effluent separator with the separated hydrogen being
removed in an overhead stream. Suitable operating conditions of the isomerization effluent
separator include, for example, a temperature of 230°C and a pressure of 4100 kPa absolute
(600 psia). If there is a low concentration of carbon oxides, or the carbon oxides are removed,
the hydrogen may be recycled back to the hot high pressure hydrogen stripper for use both as
30 arectification gas and to combine with the remainder as a bottoms stream. The remainder is

passed to the isomerization reaction zone and thus the hydrogen becomes a component of the

isomerization reaction zone feed streams in order to provide the necessary hydrogen partial
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30a rectification gas and to conbine with the remainder as a bottons
stream The remainder is passed to the isontrization reaction zone and thus
t he hydrogen becones a conponent of the isonerization reaction zone feed

streans in order to provide the necessary hydrogen parti al pressures for
the reactor. The hydrogen is also a reactant in the deoxygenation reactors,
and different feedstocks will consune different anounts of hydrogen. The

i sonerization effluent separator allows flexibility for the process to
operate even when | ar nts of hydrogen are consuned in the first

reaction PEARICSHOFPRE aﬁﬁ’l’ aﬂ‘% ydjoge s QO&dF‘E‘it%‘ﬁ ihihe dERXYEHIRHP ER8FLOBY 28hot t ons

stream of difheri RRERHEE Wil Qensﬁﬁieldm&ntsaﬁ%ﬁ%%yc&agenb%é ReM&hiLdoh Lrribs:
i soneri zation reaction zone to increase the egree of iIsonerization.

[ 0030] Thesenarperrdews Bexibitiey fos thearoceat foomeratfavae whemfarger ampents ehixdasgeof
hydrogen gt clohﬁxlﬁ?eﬁ ih G ¢ ?ﬂ:ﬁog %%OH? rfe ARG R, z?@gg‘ubr? otctgg &'e%qaincpe)/ Pk
t echni ques such as air coo cool 1’ ng passe o a cold

separ at or bethensesttehe of 'tlupusainm'aammrrffﬂnent se[mmrrazt}elmb ieeyeiadith ehelifgas eaticn

conponent % ui t abl e oper at 9 ggl tions of the cold separator include, for
exanpl e, Eleafé(ﬁlpzé’f’gf%‘r" ege t%"t SOTKEZY 1% essure of 3850 kPa absol ute

(560 psi ajoo3ty WatTee réRhdil BE the SdonReiRatich iRt SRR WSkRPvaldt hi@ogdn AilRALt i on
of the Ii qU| d conponent, after cooling and separating fromthe gaseous

conponent lqwaymb%aw%fem@an@wdww Py rbriflvesspdnasAdrectivg pm¥dease t he
degree of cdo?ﬁ%gﬁd FALdAB-a BId s%ParBt‘Br @g&%rﬂ:leglgitﬁd"& gnS§ %@)&ﬁteﬂrﬂmﬁ e

remai nder the 1 somerizatli on an Ive rocr I ng zone effluent
may HE cogaseensdowpohent.Hatithide opérgingarosditioneotttieicald espasittoriipgede, Goreximepld,

| d tLod d th | d
cepar at or b B ERE 2P e R et o A B S B SA ser ul e
di esel f u@jpr@duedﬂt&aml is fxl&@kepbfaﬂdaldAn@aﬁ@@ﬁ%ﬂiﬁheﬁlﬁtﬁmﬂ&ﬁ@dﬂ@lﬁt ifelcodling

aviation f bl endi n onents, terned 20di esel boiling point range
product & “ﬁk’/‘?r%ltf‘}gogﬁ""gmel GaBEPUS BPTARONCRN §18Y BE steled ?%BQR‘P%?TVa“%Z%II as

smal | er  a@nhatse fle dRBRELIRoARH2:BE Pr}m% SRBaAheeolh 's&%kﬂolc m%ﬁ%er'(ﬁ

further purified in a product distillation zone which separates | ower
boi | ilhg clhapemesreaionnad slesivr hwoga@l@@g ravesifient may ampm.lamq with gterhoam  an

avi ation High! Pl%t ﬁ?&%%&oen%ﬂ%ﬁr (We st(a%prg ng{hg qt!['L% dfélggghﬁ)i%gh ?tré)a?x?m?lgl L09

condi ti ons duct stillation“zéne
introduced into the cold separator.

[0031]  The liquid component contains the hydrocarbons useful as diesel fuel or diesel
fuel blending components and aviation fuel or aviation fuel blending components, termed

20 diesel boiling point range product and aviation boiling point range product, respectively, as
well as smaller amounts of naphtha and LPG. The separated liquid component is further
purified in a product distillation zone which separates lower boiling components and
dissolved gases into an LPG and naphtha stream; an aviation range product; and a diesel
range product. Suitable operating conditions of the product distillation zone include a

25  temperature of from 20 to 200°C at the overhead and a pressure from 0to 1379 kPa
absolute (0 to 200 psia). The conditions of the distillation zone may be adjusted to control the
relative amounts of hydrocarbon contained in the aviation range product stream and the diesel
range product stream.
[0032] The LPG and naphtha stream may be further separated in a debutanizer or

30 depropanizer in order to separate the LPG into an overhead stream, leaving the naphtha in a
bottoms stream. Suitable operating conditions of this unit include a temperature of from 20

to 200°C at the overhead and a pressure from O to 2758 kPa absolute (0 to 400 psia). The
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25t enperature of from20 to 200C at the overhead and a pressure fromO to
1379 kPa absolute (0 to 200 psia). The conditions of the distillation zone
may be adjusted to control the relative anmounts of hydrocarbon contained in
the avi ation range product stream and the diesel range product stream
10032] The LPG and naphtha stream nmay be further separated in a debutanizer
or 30 depropanizer in order to separate the LPG into an overhead stream

| eavi ng the naphtha in a bottons stream Suitable operating conditions of
this unit_jinclude a tenperature of from20 o 200C at the overhead and a

pressure FPEmay begobiasgalupble prdyet granqydeiigedinths prpressehich ppesteasd o e sol d

as val uabhRireyedPesducQbn MRYicP Sid3aH, tH: APRES maY B8E BRAGS 0B odasR, fiffdsto a
hydrogen production facility. Sim’larly, the naphtha nay be used in other

pr ocessesthe §ggdho abym?éemef@dllwiﬁ@ﬂéacﬁymr ogen production facility. [00331The
gaseous c nen t [ : []:S. tly

Shyar ogert™ang t ndhE ERELA Gtk VBl AFHThe HERRE Sl FRORPLESTAEE ' ¥ e
conpofient lsydsegeh aad theantbon dinxidexidahe thepleopborey]atmndedetickt. Akt compdnetes sach ot her
sul fur containi ng conponent may be pres as well It is.desirable to
Fecycl e tHE AR oProREe] CURBRICEE? NI RN SHIfurcprE RERBBRAC ] oi de
was not r@EpYEpesdnt &s @gnqei@mé@iabgnowble tiett yakdgén Bk ShotRrigidnebh& Gl t he
operation of the isonerization zone. The carbon di oxi de can be renoved from

t he 10hydd gertey dixddesWasdion ragpugh ifsiconesatration world quiskly dydd ppandgfest a hot

car bonat i 2 0 S\ i : . 1 ers may be
ol oyod aE ot lbr Rt ERLEAISNIR. TSRk A MRGIRIBIRSTS o
12/ 198, 19¢/drdpen bpyndancwelbbnawreit theant afcbrae nasetion Vithle sorathonats selatioml | y pure
carbon di gxi de can he recovered .by .reqgenerating the .spent, absorptio di a.
o1 0034] STRiE sl Solafid B Aminy AR GRS TR BRI e
may be prgphadtions USARN /89301 6h@d SIS AN dBUSH 198, Aeeby tnberpdaditgastidned If
catalyst or to control the relative anounts of the decarboxylation reaction
and the HiFaFUheHERYh PuERREhosdigtidg cagybe IeROY Fred BE ErEEGigfinghe PRENbeoxygenat i on
zone. ThepgdPst mediasul fur is generally controlled and so nust be renpved
before the hydrogen is recycled. The sul fur conponents nmay be renoved using
t echhd qud@‘@és uchinzkrlabz sivr cemaining lsomporent swshgs hW’omgthl@ mygydie. present

R L T
separ at i arf tist deparboxcyiatés: raaduipa pedytie hyédogatative raaetidr thnteue hAD 3&duitrey inyhky ogen
remaini n%egi)gg%rrlat}ort]lezmrlg r’ﬁl\é %lmoggt o?tsullfl?raig éen%?arll?l%gnt%l%éiagg son%%stt?)% removed
before the hydrogen is recycled. The sulfur components may be removed using techniques
20 such as absorption with an amine or by caustic wash. Of course, depending upon the
technique used, the carbon dioxide and sulfur containing components, and other components,
may be removed in a single separation step such as a hydrogen selective membrane.
[0035]  The hydrogen remaining after the removal of at least carbon dioxide may be
recycled to the reaction zone where hydrogenation primarily occurs and/or to any subsequent
25  beds or reactors. The recycle stream may be introduced to the inlet of the reaction zone
and/or to any subsequent beds or reactors. One benefit of the hydrocarbon recycle is to
control the temperature rise across the individual beds. However, as discussed above, the
amount of hydrocarbon recycle may be determined based upon the desired hydrogen
solubility in the reaction zone which is in excess of that used for temperature control.

30 Increasing the hydrogen solubility in the reaction mixture allows for successful operation at

lower pressures, and thus reduced cost.
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recycled to the reaction zone where hydrogenation primarily occurs and/or
to any subsequent 25beds or reactors. The recycle stream may be introduced
to the inlet of the reaction zone and/or to any subsequent beds or
reactors. One benefit of the hydrocarbon recycle is to control the
tenperature rise across the individual beds. However, as discussed above,

t he anobunt of hydrocarbon recycle may be determ ned based upon the desired
hydrogen solubility in the reaction zone which is in excess of that used

for tenpe e conjrol . 30l ncreasing the ro olubjlity in the
roact i on MRl o ANdisisser Bpovg,atd "é‘é%? rt%@? Ff‘tﬁgg&?ﬁ%m&“‘ P8 BoHRY; Atand
t hus redugag aGRston of ROBRIHRS bAiIHEYS n?@@ﬂﬁuctaﬁt 1é88SporBoP6f the 2PGofndt he

di esel boiling point range product east a portion of the aviation
boi | i ng ptinktharsiggye; frsﬂfb?autmomgn of zewhtha SRR PioHL Id?G ptrean geoerfrd tyapht ha

stream at, Lu%ﬂﬁ% ‘g’p‘ﬁ ﬁ%&%?mc%l ﬁé?@éﬂn?&r}_dg% e Iy ﬁt}ﬁtsﬁx’éé&g’ tﬁa@? at ed

by separ atl ng t a streaminto an ream an napht ha
stream ocombmatﬁmohfbwfam}dw rt:¢b&tedob theeoptibeal rextificitaa zboe ofhtbe bthiginal
rectlflcatlon zo éhe hot high pressure hydrogen stripper. [0037] The

f ol I owi ngP' &MU ‘Hfg PE®hresented in illustration of this invention and

i's not infeesvied dheddllowigiienbddimtiat hepr@dntdm igenetiah bythbrigashiss apeisof t he
invention as set forth in the clains. First one enbodi nent of the ocess

i s descri Bdnterdedan ap ypdugdimyifaiign pathergenerally broad pope ofthe iyigtiomes sel
enbodi ment, (Bf chiR. PRAGRS SmbSdifRRCStithestoldls eberfbel & éenWaI B w&f Féf@r&% c& Od

FIG 2. Dfferent enbodi nents are described with reféerence to
FI G 18, THE&.dnbloadi the srmegrebadiment|of thstprecegrois dessribef intrimge detaéwwbrreﬂsmnm ng

i nt | ect ohe of the
0 AN kSN0 DT AL SR EPT  e
readi | y ecthbaiabmtvadrdnt lasen plfrtim off thanyiatide Hohlmgrpoﬁrheangﬁ:tprcfdmm dvgcled to

iggme)ﬁ? Ier Q égtat@h gﬁg?{ (rj]ﬁl?)g gérm&qf & Olgghég?lrprr]ésggre Hlydrogen strlpperr ?snrﬁ)wa}?(lv%] Ineikei\g stock

figures, but may be readily extrapolated by one of ordinary skill in the art from the

15  embodiments that are shown.
[0038] Turning to FIG. | renewable feedstock 102 enters deoxygenation reaction zone
104 along with recycle hydrogen 126. Deoxygenated product 106 is stripped in hot high
pressure hydrogen stripper 108 using hydrogen 114a. Carbon oxides and water vapor are
removed with hydrogen in overhead 110. Selectively stripped deoxygenated product is passed

20 to isomerization and selective hydrocracking zone 116 along with recycle hydrogen 126a and
make-up hydrogen 114b. Isomerized and selectively hydrocracked product 118 is combined
with overbead 110 and passed to product recovery zone 120. Carbon oxide stream 128, light
ends stream 130, water byproduct stream 124, hydrogen stream 126, a first branched paraffin-
enriched product 122, and a second branched paraffin-enriched product 123 are removed

25 from product recovery zone 120. First branched paraffin-enriched product 122 may be
collected for use as diesel fuel or a diesel fuel blending component, second branched
paraffin-enriched product 121 may be collected for use as aviation fuel or an aviation fuel
blending component, and hydrogen stream 126 is recycled to the deoxygenation reaction
zone 104. Optionally, a portion of branched paraffin-enriched product 122 is routed in line

30 125 to hot high pressure hydrogen stripper 108 optional rectification zone 123 and used as a

rectification agent.
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104 along wth recycle hydrogen 126. Deoxygenated product 106 is stripped
in hot high pressure hydrogen stripper 108 using hydrogen 114a. Carbon

oxi des and water vapor are renoved with hydrogen in overhead 110.

Sel ectively stripped deoxygenated product is passed 20 to isonerization
and sel ective hydrocracki ng zone 116 along with recycle hydrogen 126a and
make- up hydrogen 114b. |sonerized and sel ectively hydrocracked product 118
is conbined with overhead 110 and passed to product recovery zone 120.

Car bon OX@S Str am 128 ¢i qlt? ends strear 130 t roduct stream 124,
hydr ogen %‘mgatof i s%g PLERG SIS ] “Hle?é( C%rsgﬁﬂﬁ’ég Wk and a
second br@agabggl u@&rg@fafﬂo?n&rar febd@flodUrRE Utte fdcBioak aleraﬁﬂpy&rrblge‘afmmew&@uct

recovery zone 120. Firs branched araffin-enriched product 122 ney be

col | ect ede®steqused al regyslestreqmy &6 tagfprma ceinlained fegd sieanp 28 whielyis @eemsmr@nged
second br t e as
avi ot on ag[ecoPafia bl GBl hEREeFRAGk et ad cRcRP 4 kS TP 21,
126 i § refoxymi tefort or at‘reettdemyylgarmﬂbdmdweﬁaha foed. DeneygtOdion aabﬂoomaiabry, a
portion of ranc@& Ti % n- 'ch d48%’8‘gyc 122 is route n l.ine 30125
to hot hi‘GK 45t RELH é’p W% Pgﬁé‘h i g%r %PFP’&W%’F"“P%E"I&F@T%&‘W%W Yone 123
and used last and @elyst capable @fba&ﬂﬁlﬂig decdrBIRkibH bt/ yHRdEIxGrendtiort Sr@hPT OCESS
begi ns WI enewabl e feedstock stream 2 which nmay pass through an

opt i onal %@Cgﬁﬂ’ﬁ@om rivigenr ieox yepaiion sgackor P@&ﬁﬂ‘lsge%‘b@ﬁ?%nwflerﬁ’md@ét? éf e gas
st ream 68haadaftRENSthd a%%@ﬁraré&oirgeﬁﬂrom&e lsReQmb ?%«%gmodm' chis

heat exchanged with reactor” effluent and then intro eoxygenation
reacl®r ageacuned dﬂéé@atéxdhegﬁgevlmeﬁnéﬁwm@mﬁgf@m maﬂccetwgmmomew@i eis

chown 1 n S o oG8 REATAR el RE Rk tor PR ittt B s "V east

one cat aldisstl wdlpghlott efnge aldad guatong cﬁiﬁpﬁkﬁ&)&yﬂa&ﬁﬂgjﬁrga@ tydrbgen, vaporous

hydr odeoxygenati on of the feedsto 0 renove oxygen. Deoxygenation reactor
ef f| uent ‘i‘g? TeShop ‘B‘BWE‘%S]F’rﬁaF’@"% ‘%@8@19@?@“%f t he decarboxyl ati on and/ or

hydr odeoxgggy)at i peoxrygeﬁtrb@féﬁublsefﬂ@mwequa19meﬂeeédma%ﬂ Hagh prdsgct or 4 and
heat exchanged with stream 20 cont ai ni ng feed to the deoxygenation reactor.

Strebh 6 lwér?srtr eegpeéf?r Malee wp hodipsemirine d B i diyidechigtd tye gettipnn stream 1Qsaandf f i n
hydrocar Bggsyihi: dfl @r? il suBSh 1608 AR AERARIE LG @%ﬂﬁ)r&?lﬁ € H ofR @R@gﬁm

cont ai ni ng 1 argel’y "hy rogen vapor ous water, car mono XI car
di oxi de aBnthlmtbrghmmssr[rﬁﬁﬂtﬂ@gbaempgmme(gmepmnaﬁ bf nleemygeamrcmacaacfbri s then

i e 10, ieCO ety SR o ARt rief BEScaRiectBER e ‘A ogen

i n st reankihgtmaks-uph$drogdnt 100 dit REydchydedge DY IMTHRIBSE dezaboels @a@sbnsdtr | pper 8.
In hgt high pressure hydr ogen stri p er 8, thea%seous conponent of

deoxdHenSOMBRS P AN RPN vatey, FEbALBIFer b horHiscu A 16t  Rertipn gii d
conponenihQiroiRexy drRabd P fephRRALME h6f HigH5iBuf hydrogen stripper overhead stream

14. The remaining liquid component of deoxygenation reactor effluent 6 comprising primarily
normal paraffins having a carbon number from 8 to 24 with a cetane number of 60to 100 is
removed as hot high pressure hydrogen stripper bottom 12.

25 [0041] A portion of hot high pressure hydrogen stripper bottoms forms recycle stream 16
and is combined with renewable feedstock stream 2 to create combined feed 20. Another portion
of recycle stream 16, optional stream 16a, may be routed directly to deoxygenation reactor 4 and
introduced at interstage locations such as between beds 4a and 4b and or between beds 4b and 4c
in order, or example, to aid in temperature control. The remainder of hot high pressure hydrogen

30  stripper bottoms in stream 12 is combined with hydrogen stream 10b to form combined stream
18 which is routed to isomerization and selective hydrocracking reactor 22. Stream 18 may be

heat exchanged with isomerization reactor effluent 24.
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usi ng make-up hydrogen 10a and recycl e hydrogen 28. The di ssol ved gaseous
conponent 20conpri si ng hydrogen, vaporous water, carbon nonoxi de, carbon
di oxide and at |east a portion of the propane, is selectively separated
into hot high pressure hydrogen stripper overhead stream 14. The remnai ning
| i qui d conponent of deoxygenation reactor effluent 6 conprising primarily
normal paraffins having a carbon nunber from8 to 24 with a cetane nunber
of 60 to 100 is renoved as hot high pressure hydrogen stripper bottom 12.
25[ 0041] A portion_ of hot high pressure hydrogen stripper bottons forns
recycl e sttMah 16hegrruptof disritmesigatignmnd pderapbydsograskerdeastar cantpiaigia2 t o
create coghi I ] j.ona

St T oam L6 o o e R R porigh

i nt r oduceeenagved intlinettaand aftoreptionn beas gedhangs it ywsam 1846l tdducad thtat hydrogenor

bet ween b 4 Walels I o ahd in.tenperature control.
The ronai SAaraPonge (el as o ABeR oo B ub B B Fols8t r cam
12 i s 5combihivhanayibehedyyled bapkno BotheghprdsOGie bodbganmuippeid. BedomtstremiBd Somhi ch is

routed to isonerization.and sel ective hydrgcracki reactor, 22. Stream 18
1By be holtIFRBFEEAGRer it BT FRsIInE2 BT oA gptadHead R rosHCt Sepagarihe

product ofn frb&uck &paRIor 38 tHeQRsBRFporRdrET i /@re it %ﬁﬁm@q@ardg@@,%%n cont ai ni ng
a gaseous portion of hydrogen and propane and a branched-paraffin-enriched
li qui d poPPPeHds. Bydragesmsakiide rarbon diogide aphpropancaire oy ehHastdeni6 whikhbnge wi t h
stream 18y .i:$ni b L P 6 .Stream 28
Fr om hydr Aoua BBy 2 e I B R SRR el 2858 SRRE SR ERRE AL 0
recydled tmag klse be keatoved fybm praeisstiseprdtigrdidofesansl§ is ppedu@d tGobdenstsippedh 30
from hydr ‘%gern segar af ?r '26! 'iaﬁ ailrt. coo{,gg.usi nsg ai rdﬁlﬁ(gl er 32 and introduced
into prodlCteSEPRYEPS e MERT ST P RS AL P s UAREGULTRORE DN of

t he st reawitsianp boslingGadpe@f ogeton fGéidemonaiaXiréien 43) yahgeBmsntiérd @e diesar bon
di oxi de and propane are renpved in stream 36 while the |iquid hydrocarbon
portion ofNEHOMGIREUMPPIBE Mithdpwa fiom Redushitinesr 4Anjinedp. Gptionaliy apodioneim 40

10 may al g dReel kAR ¥SHpdHAPERUSCEe SERMIL Rhe 4 oﬁgt;h?@gqr@s@uéeﬁy&e &pduced

to product strippér 42 where conponent’s havi ng hitg atirve voratilities
are déparstipngr B apéonst reetifppdan zone A avkused asnintadditiondl eeckifi¢ation ggant Seyearo #4

avi ation fu IS4l i 45, with the 1Al nde di esel range
conponent 5 TsSta BTG 7§ LBRILEG Vo Wb IELPG B Biflang 20t

Opt i onal | yaphtha powdnsi2. ahy bheptdhadiabs T2anger o magbended té recydlda 1hbt Boktion

recycl ed ifn |ine 46a to ho{@ghi %hg(pressgr_e hydrogen 15stripper 8 optional
rectifi catfinisoBrTizagen 2006 Sifluer; back g theuneriZainm Zope loipePasa I HOYER D Stream
44 is i ntgRgRaeead i Sorhérded tmatcRéd ABathd.ch operates to separate LPG into
over head 50 | eaving a naphtha bottons 52. Any of optional lines 72, 74, or

76 my bdOMHd t She wippeitearm3oifwasproduchenperai %Momms the sssepuspattionsf thene
L e T e,
st r eam 3&afhopmigxidecind propamammd tisadire8idd Gontystiemsf hinineghsebustopepdrite tarbdn t he
dioxide and hydrogen sulfide from the vapor stream. Because of the cost of hydrogen, it is
desirable to recycle the hydrogen to deoxygenation reactor 4, but it is not desirable to circulate
25 the carbon dioxide or an excess of sulfur containing components. In order to separate sulfur
containing components and carbon dioxide from the hydrogen, vapor stream 36 is passed
through a system of at least two amine absorbers, also called scrubbers, starting with the first
amine absorber zone 56. The amine chosen to be employed in first amine scrubber 56 is capable
of selectively removing at least both the components of interest, carbon dioxide and the sulfur
30 components such as hydrogen sulfide. Suitable amines are available from DOW and from
BASF, and in one embodiment the amines are a promoted or activated methyldiethanolamine

(MDEA). See US 6,337,059, hereby incorporated by reference in its entirety. Suitable amines
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i sotnerization effluent which conprises at |east hydrogen, carbon nonoxi de,
hydrogen sul fide, carbon dioxide and propane and is directed to a system of
am ne absorbers to separate carbon dioxide and hydrogen sulfide fromthe
vapor stream Because of the cost of hydrogen, it is desirable to recycle

t he hydrogen to deoxygenation reactor 4, but it is not desirable to

circul ate 25the carbon di oxi de or an excess of sulfur containing
conmponents. In order to separate sulfur containing conponents and carbon
di oxi de fromthe hydrogen, vapor stream 36 is passed.through a system of at

| east t woldimhenfirstaing shspber zone 80@Q@de@B¢QJb%H€§RS%r #§Prrgrigsi solyents gudhj r st

am ne abs e ne
scrubber {Rlpgozég@g%{ @?‘e@reﬂ():?'?d@@ar@ﬁ%gﬁﬁgdg({mieg%g?y%o%e& Pﬁg %l([)prrponents
of inter eslnsorbedrbbdw aghioxwhie thalydrdpen parsésuhrod gle Hspomenscsutbuciona andindr logen

sul fide. t.abl e are varlab from, BASF, ,and i n one
onbod: men bt IHE s REL B 67 FafiRisean The “hREi et b PeanBoh 4B s ithe
(MDEAp. SagirbiznGuBidé aﬁ5Qeasb&£1ﬁib’¢mb%Qﬁ REY 61 Sekcy the Eif e hBIMe @bdorber kéncentirety.
Suitable am nes for the first am ne absorber zone from DOWi ncl ude the

UCARSOL TrieAP1e6¢ #Ring Bjay Bhiesyduklnr uss agppothe relpsedicartqualivgidepd hgdrapen APg14.
The car bog,fucn g€ caRd ﬁQ%gJ @iﬂﬁlgh Sétbhd Qﬁm@'é&ul%%?%n@%g mchtcﬁﬁtaﬁm Gmiai | € the

hydrogen passes through first am ne scrubber zone and into line 68 to be
recycl ed saectinetofliydeogen erét@cter Un nzmqectw‘ﬁhe cahpmdiokide. %@gmnentabledmmdamhe

car bon di Ifrde are and remved | ine 62.
Wthint hg\@l?@% %n?ﬁ‘éha sor oarrrlg n Orlg' eenr?e)glgfegglﬁaﬁ?lﬁ‘gs ?fﬁ? PRENG ec?fcl ed for
use d@ai nactivired lVE])IE&SSiﬂalﬂamhmB% e O%Iséhbn&lﬂhd&)&ﬂi(ﬂw BorgeUtdm DOW inchideeneb62 are

passed t anm ne scru 8. whj cont ai an .am ne

sel ect i VQB#%‘W gggn“eé'ﬁﬁsfo "&B‘“ é?%qur@ 1930%558‘52%135 INERFERTe Agai n,
sui tabl e @R8N &bedayerésmb@gﬂ §e&5ﬁd@%¥@s’&ﬂrbﬁé&%§fﬂsﬁn iR ¥in B6.aME affFRO] ment
the amines are a pronoted o 10 activated MDEA. Suitable am nes for the

second aniAebedssgickigd \zl@ﬁere’reﬁwl@mirogm tidfidetinte linoARBeranratgdmias isdken
sol vent s el &3 kR o IRucR) o 18R el MR cadligrshor © the

car bon di oxi t°hrou am ne scru er zone and into line
66. The a(ﬁ@rrqumjorb@ Iﬁletgsemhbeatzenb nklidds artmrmzsmsnttherzhrgdbf)’gem 68T filde i nto

| i 60. d dt [ fid b
oovel o DS RE BBy BEaE tRet BER HeSATS Sirsti sl AR t ho i ral S

scrubber ‘zenaalnclividageant th@TRESRIAING prddsitrB of ha g a@q‘or&Q if itkdGo3kh@af i r st
absorber is operated at essentially the sane pressure as the reaction zone.

" esserftPAPIef1Sq psi)of thepperating presyee offe sarki Z@pes%oa eraple ithepesyugy
absor ber dfilré"f11tﬂmﬁgo$glgﬂ nb Pn%r@ﬁﬁﬁ'l@ﬁﬁcﬁ%@ol@é (Bsb ;Q;a) leb ?‘P@Eﬁ}f HGe b SUr ©

of the reaction zone. For exanple, the pressure o st absorber is no

nor e2@ harzon® Jhe secpnd abinelabtoebef 1@‘@ 1§)<spea¥ed ipgprashranranpaef fofm i hekiagdbsoliton

20zone. ne i S ressune range of

From 138 CpaoEHE 28 BE BSuRSTRLRRD o ABH ey TR 6 ol Pl BPEidi 45

| east t heehparsturettha iod SastieC higheohar taateﬂ‘ t}&tsepamtexngeé;ﬂﬁme abdogtierd \Barfder I east

1C hi gher thgn that of the seﬁ?rator Kg(ﬂ bsorbers wanpner than the
Shytirsan ARy

separ at ot BFRT SEPRIAtOr GPHAUPO AANHA gy fight 1118 ¥a00R PRase AL BYeBhas e

and pr EVQlEEISSghTtHﬁirbéaﬁhhs hﬁﬂrc@ﬁ&rnt}lﬁgﬁmﬁﬂl@'ﬁb%%@'?(ﬂ%nﬂg_ into the absorber )
sol vent. 25[0044] Turnin the enbodi ment is the sane as descri bed

abov® wi {9044ds pekuming iFIG. Bchmeamelté%bemmm defcriperbabosiel with lﬁpmmi on of
the di esgig r?@gﬁth%% c@)ﬂgﬁﬁﬁast&dldf q?f’é’ gn RF&Q%ICQ&%AH%Q@+IL¥OI]C§§ 1 rFequ' b@rl | ne

46a to hot hi press | Cation Pone 23
and used og!sora!'y excy@él mdink éﬁa ra:gxenhxgh arepmxm 'i}dmgeiﬁ striggh Bhigtibved tootificabidni S

optional | C e b2a to hot h ure ydrogen stripper 8
bt 1 onal P FSH A G S el L1SuiPnal PG BT PE PO SHES
in line 52a to hot high pressure hydrogen stripper 8 optional rectification zone 23 and used as a
30 rectification agent.
[0045] Turning to FIG. 4, the embodiment is the same as described above with respect to

FIG. 2 with the exception of instead of a portion of the diesel range components in line 46 being
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[0045] Turning to FIG 4, the enbodinent is the same as descri bed above with
respect to FIG 2 with the exception of instead of a portion of the diesel
range conmponents in line 46 being optionally recycled in |line 46a to hot
hi gh pressure hydrogen stripper 8 optional rectification zone 23 and used
as a rectification agent, the diesel range conponents in |line 46a and
portion of naphtha bottons 52 in line 52a are conbined to form
rectification agent stream 53 which is optionally recycled to hot high
pressure hydrogen stripper 8 optional rectification zone 23 and 5used as a
rectificafPtome ﬁ!fC.ledlteg%‘m B Bﬂ‘i highyess e hydrpesmstgpendpriionalsegtifications t hat
bypass t hgole980RY i%atl 9&caﬁ9au§§> 5%%% m&%&g&d&u@g%rceﬁlg?&gm%@ [ife 4431aRe P&ﬁom&t

freeze point specifications f ly avi ation fuels w thout having to
si gni f i canaphthabougms $hia liga & are yorobined/to derimougctifisationaeohistreatn SNorhichlis

paraffins . SOEL.] } al ti h: ocracki zone
are not i g%%élll)}zj%g&z%dé F ?E;‘e IM{S%I%%%% #} ?prggte%czpﬁgpélﬁ C&’%gél\?é 2 Iilegl;%‘?g df reeze
poi nt § t hewedbbherectficaespagedi. ng | someri zed paraffins. To denonstrate the

success 0 e optional rectification zong, the invention poth including
and not i @%@dl ng’s‘{’ﬁ‘@“fléﬂ’tciaf’}oﬁﬁttq?(ﬂﬂr_%H@a: ik b%bmesc* th 1@9{*1?5}&@%%“8 hydr ogen
stripper yaetidd ik ReinkRode HERHS m'éét'ﬂéhﬁit;io(i}ﬂspécﬂicht'ftﬁxs%r%ﬁn?talfiﬁﬂ& fullls MaXI mum
distillate production was set and a -10C cl oud point targef for the diesel

range pr oWitkqut hprdngtesignificantlydowpri gianiy ohpeptont i pralypeed: Bamnal pereffinsi cat i on
zone was Loy qv.erall: el he
avi ation @gélbd@&g Iﬂ%gl%eé&%?o&% séééﬁlégﬁi(ﬁgé}g%%%azgé%gxg ﬁ@gﬁ%%g(??dzdg?% on and
sel edfi venamalaraifinzgenerally bave hezhbidreehd grintp thas sheroerrbspdndigeisomtrizepper

over head strea s determined to 4. 95 mass- % and t he.percent age of
Py ocar HOruT T TERemao e s irashSe e By gt Bidionaans B8 BERGHHBR" ar 1 o
sel ect i veincndiag bibnct @viditigahd Retifatiodoab ifthe B&high pysdire 8 §drogdn' sk peF was
over head streaglvvas Qdeterm ned to be 5.45 nass-% The simul ation was
repeat ed, S"PRREd i fraogddsinglatios. Tghs dnalptionsce merips Eillpsmecdugtianieshet  hi gh
pressure HMar egeni&id JoRf &g for HON el Andel frodult whshel T e Sidihidh WhBre éﬁthe
overal |l percentage of hydrocarbons in the aviation range plus the diesel
r angés t haaptipya) sestifieption goneserseol eraplpysd, hipdvesall paedniage of lydkdcayorsoinghevi a t he

hot hi gh pt. \ NSkl [ tream rmed to be
1712 oo et R i e, BN I T DR sl D B R S A8 SRR B
bypassed tihthe hedrigh przatiiediyd@geh saprecbveriecad siaeki wes detnmingd e Hehied haisst gh
pressure hydrogen stri r oyerhead streamwas determned to be 4.07

oo 56 Al thatieptes SR cdhihgs teor ESp BRI GTBMHLRS Somgirter 84 of

avi at i on stMalyeRtRRME Lodd BL#He hBHigH prefsurtGyaiogeh SQpPRE 8VHtheY kddahPWasl Uel
product yield of 10.4 nmass-% or an increase in aviation fuel production of

9 nadd- ypdgtergingd fpsheayts masg o £ e siulaion yas repgated, this time using the optional
rectification zone in the hot high pressure hydrogen stripper as shown in FIG. 2. In this
simulation, the overall percentage of hydrocarbons in the aviation range plus the diesel range
that bypassed the isomerization and selective cracking zone via the hot high pressure hydrogen
stripper overhead stream was determined to be 1.12 mass-% and the percentage of hydrocarbons

25 in the aviation range that bypassed the isomerization and selective cracking zone via the hot high
pressure hydrogen stripper overhead stream was determined to be 4.07 mass-%. The result of
this change corresponds to either a reduction of aviation fuel product freeze point of 7°C at a
constant aviation fuel product yield of 10.4 mass-%, or an increase in aviation fuel production of
9 mass-% at a constant -40°C freeze point.

30
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The invention clainmed is: 1. A process for producing a diesel boiling point
range product and an aviation boiling point range product froma renewabl e
feedstock conprising; a) treating the feedstock in a first reaction zone
by hydrogenati ng and deoxygenating the renewabl e feedstock using a catal yst
at react i Omedovediidnioiaed 8: t he presence of hydrogen to provide a first
reacti on zone product stream conprising hydrogen, water, carbon dioxide,
and a hydroagh&ess fof pebiidy £ 888 bsiinyCdi Faigh bRgiuttrant AR adib&Soiligipbinng  poi nt
range and dfhd H6dRVicH hPEhedBblk idlisiRek Bdmprdnge; and b) sel ectively
separating, 1n a hot high pressure hydrogen stripper, a gaseous stream
conpri si ng) &katingaisd feadsiswktin @ firsbieattioa zby«byoiyerogenstingrand deskygarationthexi des
fromthe frefigiabledasdstoer ugiRhe cRbN R Feaslidnesdmtifehd ithe@i@enctesf hgdrog@nio

conpri si NGyralidd £fstreddtin BéHeAdrbdudBstreafiy cohiptisiglrdt@n! Rdter, BaMBOMEIBKIIST r eam t 0
a second rRact aiicaBAErd@of EothGHeing PRt Mok 4REEIV3IAG HoittGhiRfel dndan the

hydr ocr ac 1Al ) rization and sel ective cracking conditions
to selectﬁvgﬁ?¥ ﬁ@?ﬁ@bggtg%%ﬂpgast a portion of the paraffins and to

i soneri ze Pkelb@RENY sBpdPiing! iR HRE high BreBali@hjdroenaibpeie B gbsdoRs atrédn@nched
gﬁ(rj aI Llen - %Hpﬁgﬁéjatﬁéd’sﬁﬁ Bbrtjodf tﬁf@dr&&n,t WaePBRNESSh BRiedbmih&fisd C ihﬁd Z t ream
93843 201 FEMANARENATALHERIE 826 U RATRANER! 1 BERS! N

| east hydrogen and ‘carbon di oxi roma l1qu ydr ocar conmponent and a
wat er ConRYHaBlcingdhe ERRMRE $tRANTBS sebahdi rladiyflzéHeab BeMadt @AROARNALatibAt 0 an
overhead sfhgaRttive hfirSS8kifickd A0 ailinidrizaRAHRd REIBEHE leracRiRgl caHuitRMS & 1| ON

POl 1119 PelatieRI8roBiaBtiibast & por B oPhOp&SRinO hndoHoMehzd HIEAFE p6RERGH ST NG
recycli ng’ttéé gﬁrgffiﬁs z%o‘ e'n&%‘eldé) aﬁ%gﬁlaﬂaffh rihrﬁ)etd stﬂ]e% pressure hydrogen

stri pper, ream sel ecte romthe group consisting of: at least a

portion ofy) th&ing iHehncREd barBGin RAlidhed SRS aRy BEYSScoudbirdppard s'épﬁféﬁﬁ%ém of
the avi at 'g%gf&tg'c P&hRPL rgr g?legét?\ggge&én AL afboh ARIdBRFbiduer eof . 3. The

s
process ofhgg gér% cOMEEMLnk a?é’r%ltml- aatreamconprises naphtha and LPG
arther conprisring recy

t he proces np recycling, to a rectification zone in the

hot hi gh Ry egMifg MEALARIYdRELLOPEImpRestlifts R ovsth&l tdaih! #BleEd1BollifP U
consi sti ”i%ioi?uft gatnb% g%uét%tanaava%a Qanpﬁgioin‘i Afgdbeagdt Poiling point range

product ; ast a portion o LPG and naphtha stream Hi) at | east
a portion of a naphtha stream generated by separating the LPG and napht ha
streaminto an LPG stream and the naphtha stream iv) at |east a portion of

the aviat i 0m,bpioLld%s DORY RSB ycliid) o ¥ Je RGO B ine MRt i eof .
T P U e T R e
separ at ed Wgrﬂ?ﬁsﬁﬁ Cg’r%giﬁgrﬁn%ea‘?rg?‘fcﬁﬁ?%ﬁ?t%c‘goéta) nscwqeeaar\ﬁiak' oGS Farig?

product; an ination thereof.

C

3. The process of claim 1 wherein the overhead stream comprises naphtha and LPG, the
process further comprising recycling, to a rectification zone in the hot high pressure
hydrogen stripper, a stream selected from the group consisting of:

i) at least a portion of the diesel boiling point range product;
ii} at least a portion of the LPG and naphtha stream;

iii) at least a portion of a naphtha stream generated by separating the LPG and naphtha
stream into an LPG stream and the naphtha stream;

iv) at least a portion of the aviation boiling point range product; and

v) any combination thereof.
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5. The process of claim3 further conprising recycling the hydrogen renoved
fromthe branched paraffin-enriched streamto the hot high pressure
hydrogen stripper. 6. The process of claiml further conprising recycling
t he gaseous conponent conprising at | east hydrogen and carbon dioxide to
the first reaction zone. 7. The process of claim1 further conprising

recycl i ng sAaTROprbtaR8 oPélaiewh S8R tHEREnchbl BABTHIRRNREHed Isttéand frtBasdonighites

paraf fins hwr aﬁaﬁdlart%as{aeﬁﬁdn% ro@Enf%s%Pér’di@@ fr’bﬁ‘atth@br‘éﬁcr{e@(b&éfafﬁw to
f eedst ock ahge of about 1:1 to abou . The process of claim

7 wherein t e reactlon condltlons |n the first reactlon zone include a

t enper at ure of abo Wt 40 e pressure
of about 85’%?5 C%%B f)éiﬁ'fn dﬁgﬁ;ﬁ% %1;] rec’ﬁ %&he §g%1 EEO\% fEool h%e (2000

psi a) . %gnr tft fé‘?iglg pfe}?gurS "REHP'NPPEam conpri ses LPG
and napht ha the process further conprising separating the LPG and naphtha
stream i ntoThmpreesss of ¢laighd %eﬁbrsréowawm@cw%@mgasems CIRRPNSPIRO8WEiSiIBg 8| ai m 9
further cdansthysiraggn ead garbemgjoxide todhgslirstyeardipn @€ of t he naphtha streamto

t he second reaction zone. 11. The process of claim11 further conprising
recycl i ng 7aThd pasdssaf gaint 1 fartheyfcompasity moyhirgla pertiar 6fithe emairchesirestr eam t o

t he secondompagiig DrRagtdmeparafiias to Thefirgtreatisszarie at bablom ratoerf edcgcle e first and

second r eagddsRbk ANERNGE 6f P61t Btbalit &ondi tions including a tenperature of
about 40.degree. C. to about 400.degree. C. and a pressure of about 689 kPa

absol ute (81%13 PoL&) of QaitPPWherdid vtf?egrga&gﬁ c@rhﬁt%b“nqhé 730Ra8Rh 3dne indidde 4 e

process ofe g é?inmeﬂof t 30 BodrbE d‘?& E%%u arpjyéjﬁrg%% SHdbbiRBe | S
ted g bout 300 deg C.
gﬁgrg Sr esEur%e pltg{agtggbgébﬁabso u e ‘gbzopsf)a ?oogbout 13e7r98ekPa

absol ute %}2/000 Si a) 14, The ceaﬁ gf claim1l wherg(ﬁl n the, ho hi gh
pressure Ny HPoRRrESSOf Piaiet wheteip s e ptream caraarispS LR R pd PP fhen 1034
kPa absol @f@efﬁfyohq5§9@)m%"r9a%epaﬂa ngbelPEandnaplitha sirpapyipte an LIS steqm 3iidocess
of cl ai m Bnapethastieathe second reaction zone is operated at a pressure at

| east about 345 kPa absolute (50 psia) greater than that of the first
reacti on 20nEthe prddess dhaaiprodfortss cohpridirg revytlingat legisha pdrion ef tivedphthaf eedst ock
is in a msiteam & the senll @adtion Adhea pet r ol eum hydrocar bon feedstock, and the
pet rol eum hydr ocarbon feedstock is co-processed with the renewabl e

f eedst ock .11, THelroctds ofdiAeeSHErtid cohpisglretyRfitit Tedsh@pdristeoiakY Srahdheest ock
conpri ses Qkffln%ﬁ&hé&%@re%W&fh@%@éon@%é‘c’ﬁ&@ el OM the group consisting of

canol a oi I , corn 0| I ] soy olls, rapeseed 0| |, soybean oil, colza oil, tall

oi I, sunf |19V\ﬁ1 o e’sso c@r%ele%e?érl\the(?rét\éﬁd coh éa@t?eﬁegngé Jarg gg&%@% oi l

cast or oil | 1 ow
yel | ow an§ b’bcﬁt Qggggmpe({?tare qflagu 4 ngref" ?éo egfr? @98?? al gal
oi |, sevva@ées§‘l‘rﬁd’ O“&Wé hplut eéé%ﬂ"’i"ﬂéo ghut 13,594 rﬂﬁi’ BlPﬁ oi l,
babassu oil, palmoil, cranbe oil, kernel oil, and fatty acid al kyl esters.
18. A di ed@l T@queﬁgofpﬁiﬁlmﬂ W@F@j@”}?ﬁ@ﬂbﬂ@h pr@ﬁwrghycﬁweaﬁﬂmefbéPP?rﬁigd @b? nt
range pr octenoterataremf eblut ddldeyee. itk tpakwubd® . degrasl @i andla presire qitpboprEs8ess of
cl ai m 1 f uP&hbsolhde(MODipsianiy avbuti 13y 90 kBa absabe 080 dsia). ves to t he di esel
boi li ng point range product, the aviation boiling point range product, or
both. 20144 ArHeURbcebd ot clamatwherdiethenREhiGh pRb4 IS hRiregearstippsr i9bpdviiled B4 - 83133
wher ei n alrds8@e thaR RewithNHIBA RPA a@sfoll}t@?wf);;bglb that GfIﬂ%fﬁ‘é‘t'r@éch@ran?@ l'ing point
range product produced by the process o a| m 1

15. The process of claim 1 wherein the second reaction zone is operated at a pressure at

least about 345 kPa absolute (50 psia) greater than that of the first reaction zone.

16. The process of claim 1 wherein the renewable feedstock is in a mixture or co-feed with a

petroleum hydrocarbon feedstock, and the petroleum hydrocarbon feedstock is co-
processed with the renewable feedstock.
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17. The process of claim 1 wherein the renewable feedstock comprises at least one
component selected from the group consisting of canola oil, corn oil, soy oils, rapeseed oil,
soybean oil, colza oil, tall oil, sunflower oil, hempseed oil, olive oil, linseed oil, coconut oil,
castor oil, peanut oil, palm oil, mustard oil, cottonseed oil, tallow, yellow and brown greases,
lard, train oil, fats in milk, fish oil, algal oil, sewage sludge, cuphea oil, camelina oil, jatropha
oil, curcas oil, babassu oil, palm oil, crambe oil, kerne! oil, and fatty acid alkyl esters.

18. A diesel boiling point range product and an aviation boiling point range product as
produced by the process of claim 1.

19. The process of claim 1 further comprising mixing one or more additives to the diesel
boiling point range product, the aviation boiling point range product, or both.

20. A fuel that meets the specification properties of MTL-DTL-83133 wherein at least one
component of the fuel is the aviation boiling point range product produced by the process of
claim 1.
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