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PRODUCTI ON OF TRANSPORTATI ON FUEL FROM RENEWABLE
FEEDSTOCKS BACKGROUND OF THE | NVENTI ON [ 0001] This
w0 pwentizen rel ates to a process for produci ng PCT/US2009/037226
hydr ocar bons useful as diesel fuel and aviation fue
fromrenewabl e feedstocks such as the triglycerides
and free fatty acids found in materials such as pl ant
oils, fish oils, animal fats, and greases. The process
PRRJVGEEO IR it By ARSPORT ABEDY V&R aF RGN RENEWABLE FEEDSTOCKS
(decar boxyl ati on, decarbonyl ati on, and/or
hydr odeoxygenation) in at least a first zone and
hydr oi someri zati on and hydrocracking in at |east a
second zone. A selective hot high pressure hydrogen

stripper is usedg,t rrbon oxi des
fromthe hydr og%&@féﬁm)ﬁ%gﬁ%t%\?%ﬁr / or
hydr odeoxygenati on zone effluent before entering the
[006B]dr olTaBMRVdnZiah irditeanth PypdEs EoasbidngnZRyRocaiins @&l ¥ diesel
%ggiesel ran%e stream a naphtha range stream a _
fuel padiy peon fee! fion reapyeble feedsiprksoyuch ay theitsiglypasider and fiee fatty acids
e ' o Cactifi ' o : ‘
RS B A LI AL REIL, s ot
hyddeengame d¢dyg gambion { deshrbpk pldtict, deearbogdation, ikdorover head
t hereby reduci ng the _anount of n-paraffins in the o
hydipdEe R ECiripr i Alpash finsrane pusdbysoinamertzation athby ragracking in a
leastth §&Bhd o). Aaqtkcave Abd HIh hidSurd REEASERriRE iy
eaSthere i s increaging int%?gstl?n %gurcesl%$%ggﬁ%ﬁ§%wmxweatkam
the gasboropxden feem dhe yidrogenatiqn, dderborylativesiedoubydrod@negenation zone
urce. | at has been ter renewabl e . .
o 3§ e P SeiGin st o i Rfisi o aBf B ok BORHE Pofle Onsiguatty. a diese
rang@fsereQ}f a haphtiaadngOstreRind A nagtthS afCPG 280 g2 QfrBam | GRS @€ iure
canol a, soybean and al gal oils, animal fats such as
therpgfdg ptsdens R pdisonglireiifigation ageat indhe selectivadipehigh pesspure hydrogen

strip?ﬁf:ré Reref& #\9 W0k &][p‘i’%f%cg&ﬁ‘?gc? t?g gv@rﬁ%ﬁﬁ%b}l"’ ?%121§ng the

e commbn feature O ese feedstocks T's
amoaneofanppafed iwthetdidsgl acleviaioa faglsl Free Fatty Acids

FA) ot h of these ounds contai.n aliphatic, )
[0002) oms Eﬁ%ﬂﬂ 5o 43@86? ishin avgation eelripaRest gREdwidsdhere i
i aliphat . : ot . _
o ALURIRLLS, BACHR0: ) iy b LS 3R R One
sucht spgragliy wbaf le beén ermedhenewadnddtzidetosiouThes remeywdbée feedstocks

. .rnonogl yceri des, or diglycerides instead of or i
imellgfh P Tt B By plgs Sl <oy Gepecrn 3ot seybean and algal
oils,Ta@ ARl fSts kiicht Randible ¢IRW, @8h Bls Mty R{oRd %Eﬂe‘éﬁeé}%so sguch as yellow

hydrocarbons fromoils. For exanple, US 4, 300,
and pogis) geases antkseygige siudge. Tde sbminma faiturs ofdledsk ifesalstocks is that they

' 91,49 | i\ it _
e ATk e R S PRk o BB R et fmas comtain
aliplpéic @xpbe oRaind S vinP98m69 % B $61H05 Qo) ThP EIBSHAGE @0 khains in the

. hydrocarbon products in the diesel boilingpoint range
trigl e b sHsedpevaeer ot er paly-snsatentedsSeranof te gfycerides

romSHOEL U8 bl FALL ol By SOUALOZARRSL, LS 95 B
to thpirdybgpirided.

[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-

xylene. US 4,992,605 discloses the production of hydrocarbon products in the diesel boiling
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origin by hydrodeoxygenation foll owed by
i sonerization. [0004] Described herein is a process
WaRi0eh1B3Npri ses one or nore steps to hydr ogene@EPS2009/037226
deoxygenat e, isonerize and sel ectively hydrocrack a
renewabl e feedstock in order to generate both a diese
range product and an avi ation range product. Sinply
hydr ogenati ng and deoxygenati ng the renewabl e
pointaapgettyd dreprecessiog segatabdngily sihan tariotn anﬁowsxembé?umﬂy, us

| h
ZOOQ/OBXQ(?QAF }sclr&ges rgcéég'ﬁ‘ or' Al églhﬁrlog?r Ib OI%P&?P{ %fhl%lpgpgxcal

arartins av ng engt

Orlg$rhby hﬁiroﬂébalygeﬁahen fatdwedasiisbraaiesht i on of the
edstock, Wth many feedstocks, this approach results

£
[0004] 5 Pgaaribeg étﬂieﬁgmtawéwjémmh COPWEIRSS WLOT §1PTe BEPBL0 hydrogenate,
deoﬁ&ﬁ%{fﬂe i lem?ebﬂ'ﬁi s@f&ufﬁg P?(\ﬁ/)rggfﬁ\g%g g%dregfg lleLngdrsfg)gk {n orc order to generate

t|on he se
botlr #diged sartgeroduchant ahaiiastidrenggeprodual Slﬁwl)SWcﬁcgdnut1ﬁgmd

to aviation fue|] ra araffins while mnimzing
de(’fwé?‘%‘hé &%ﬂew{?\%fﬁﬁﬁwe rnbagwrggerw&wr\?emeﬁ@nﬁaq pEseyce of a
hydf&&¥§ﬁ§céﬂz\1§lfft9&%ﬁpﬁpstl; %Ht%ﬁgﬁtpg&lfﬁﬁ@ﬁgg% cfh'é ﬁ%/% ;'mhf&r to, or

: and provi des a nechanismto incre
shglgt@,r diorter thyn gthel fattyragidurvinipmsivion ofitlst feedstriok. Whél thagt feecﬂstocks this

ction . e reaction
appoBR0teER i amesS e ot Baeaf i Brfadfitel il e e
sped118§a$10ﬁ§<ﬁﬁ 26 abieloRaRN, TR deRVBTe PRR6EhIKNSEL RAIGRIUEuce®the carbon
any conbi nation of the above. [0005] The perfornmance

Chal@flelt&%tq dloweselestvity p %ﬁ%tl@eflléldﬁngﬁepdﬁ@fﬂn@ while Immlgmllng lower
molgﬁﬁﬁlﬁé}p f‘ociut ;ﬂ(gg%lﬁgh %}r;g) 81} 1@%{1@? lll% ?csata y ﬁ Slistock ranges

I OXI e1ls
frons @l ket té \8el amddprocideck mechandsmeto ihbRagr the BYG6g&f soBiIEhnd more

|n|n% | ecul es including water, carbon di oxide,
umfﬁwg g’f e Al eiresen i herrgagtion mikturg dsdersedlt ol sreycle,
som@tamhb&nie%%riﬁﬁ)} &s@tlés‘g'?e%%ra{gy Yiinc éér A %é%%ﬂﬁ&ﬁ%@h%@ér'ﬁgratmg

nol ecul es such as car noxi d
pnwmatﬂnaayemmbnuhe@oﬁmﬂngm& sel ective hot high pressure

R T LT S

impidYEd BE RIS ANeddf @&E&}qdlﬁ)%de Qfo@ﬁjﬂﬁ'f&gi @ (Gl §§§1Er19£ioh'aﬁg
poi nt range product and an avi ation boiling point

seleqtiyadrdipcrgkine zbpo hhg pur@nmtﬂ o yg@edstaekg wdewias indleding water,

LS8Rl Sl n a_.reaction
carngg 8%§gd% %(f&qo%recn on oxIde %b}gﬁ@? ﬁgt’ﬁlﬁ# ¥2}lilé)nf0£ ngS].P%IE%I‘IZaUOH
catal@ﬁt TRackygen c@ﬂtﬁﬁhhﬁg mﬁﬁtcﬁﬂ@s ﬁfcﬂ\éls derbon Hidxsde, E/B6A PRoxide and

zone product conprising nparaffins. The carbon di oxi de

watep A iapeBsd ot stlesdiva Soplish rrsedrs hydrogeestrippestwhich optionally

cmﬁ&ﬁ?&h&ﬂﬁc% Oﬂge sel ectively renoved fromthe first
reaction pro in an integrated hot high pressure

stri pperusing hydrogen as the stripping gas. A diese
range stream anSBWMIMENRON OFENGE INMBENITONS napht ha
range stream a naphtha and LPG range stream or any

{0008? Xt W E}/Jfgbe{)rﬁevgff&()u 1}/ fockes 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-
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
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optionally used as a rectification agent in the
sel ective hot high pressure hydrogen stripper to
welewprese’ t he amount of first reaction zone di BGEUSNY037226
avi ation range product carried in the overhead of the
sel ective hot high pressure hydrogen stripper. The
hydr ogen stripped first reaction zone product is
introduced to a hydroisonerization and sel ective
using kyskogeg as dacttiipping gnte A dibsel savige streane, amyadiadion aaigengeam, a

I f viation fuel,range products b
napfita i teatd Rl Mg vt PGS BCR el thorrd repcbe
optdhall hese @pgeécigiRadioh ARl the Sel@die Myt MikA [‘gf@s&irg ﬁyﬂﬂ&gen stripper to

nunber of cracking events per nol ecule. The desired
decygassiibie parounk ofi fusiseagtivn zanedisel ol pyingompeinge proghgtecarried in the

: b At [J 4 i nt nge ,product .
R e B s R
readt®@Qdhe pouctls imsrodusdaiie maiydwiaimeanratiematicrRite ofckiig reaction
i nyentjon show ng the option where a portion of the .
200Gy difch Gt‘b%?%??f%@l%ﬁ*& ?I&C}w@oﬁ)b Poduet fuekrapsnaodies by praferentially
ol ) DTSRG VOE ORER ALTARBEEBFpRRALI b ihimisin e

numbea of ¢racking aenpy el notleands. The desiredtpheduwke nhieax ttaf diedekboiling
0008

ro S Gl e AP B U e PR
i nvention showi ng the option where a portion of the
di esel range BRIEEUESRPTIONGETHEODRASYINGS hi gh
pressure hydrogen stripper as an additiona
00({(jctificat,ion agent to decrease the amount of first )
[0007d 5t FiSh 1 aechsmptisof osaembeadiment pifhe gventiemghogfing e option
h i t . L& St r 9] ...
P B8NS Ay PSR A LRIE0L SLEATRAf | Ok e
pressure duytiogen sthippemiy ahhddiviphaloactiffvatien aggnord deereasd thieheount of first

napht ha range product is conducted to the hot high
reacliPR QORI HGEA 1 fheiy B acha T Selagifei ok AIER pressire hydrogen
strippget i fication agent to decrease the ampunt of first
reacti on zone product carried in the overhead of the
[0008¢| eckliGy@ inaschivngiic of essembodiyniefehe stvengpeshopdELBE option
1G4 ] sghemati c _of aqne enbodi nment ,of, t he
whefe Ghorteb it Be R HEr Sped S dHare: I B! Wi Bresee hydrogen
strippbiesain ddangaalneaduation Beknd td@ckd08 tHefantdi@: HRRAL Raction zone
range product are conducted to the hot high pressure

prodygiarasiirshingbe pysplgadof thegglactivnhet higle piessucalydspgcagenprsr
d ir ti duct .
0005D, 3 3304 LIRgRIENE b b bl 6L OB TSR HE oo

whegregstioeofhd hagigha singe preiictE dhiki: DloSh&h & Hi @Noksufd iy drogen
) INVENTIgN,[OOll].As,stated, t he present invention
strippy] a3ag ddgiional geificaton agenpiogdpgegapgyths ampyntsiditsiagadsion zone

prodatd GATRL in @hé_j(%v_%?l?elad BPtHe BRI Rt h(ri]%}{;;?[’ sspgegﬂﬂ?(%ﬁg&\gg&gr

avi ation boiling polnt range pro
[001PkedtOCkss s suhhmasc beewsinoiaidsmentti of ittresini ergichrshowfalgahé Sption

aneQr animals, oo - S .
wiiere a portion of ihe 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.
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The termrenewabl e feedstock is neant to include

f eedst ocks ot her than those obtained from petrol eum
w@ewda181 . Another termthat has been used t oPCIEES2009/€37226

this class of feedstock is biorenewable fats and oils.

The renewabl e feedstocks that can be used in the

present invention include any of those which conprise

gl ycerides and free fatty acids (FFA). Mst of the

gl yceri des WETABER DEJHCRIBTIANF BHE DOADGTIRNr i des

and di gl yceri des may be present and processed as wel|.

ot h ds a riate f
gﬂoceg‘ S esis:ét%i;tﬁ% J; rg\%‘%d ar lqn rgfs%?e r g APEREB) fot g’i?gﬂmﬁg atwo
hydf(aiampna;ﬁ‘eﬁinﬂeﬁdwdel B(Slhﬁg pél’ﬁ%ge prodhiatdnyl aAGY BheiBh BMihlI(lg point range

ste ( FAEE) es of these renewabl e feedstocks
pro$ rengmablgrf@e n‘g{cky puphtas deadstocksagriginatimig| frong Qlantsmﬂammals

TheSPn dbtoclQ

30 RSP by OVRGRR @y DR ) s o

petroleim godooilitAmither tarasthar hasibeen pednotdewtibe tataysaiflfeedstock is
onseed qil, canelina oil, jatropha

d | t
bioghiw s g, TRERRBWE et RrbsaD bR uquenag@spresent
invdn@bf indldRl 4ty ¥t khost dthgch &‘)ng?rlsg %P{__) cbSdksQnl fr @lfggj za:(?q:sr_(EgA) Most of

sewage sludge, and the i gl yceri
the QIB’CQTN@S W}é’ ibe &iliglyegieahuemonogipiariles hmt digheadas may be present and
I drocarbon chains, in their structure which
ol 8 el BYOl S S R cSThRoW s Rt oS P ey acid
alkydBslei(FA AG)Nugh A Ryhic @ mEBPLARL (BAMI) O Piryf aﬁl}i& é’ch?icésfé? (FAEE).

with 16 and 18 carbon atons. M xtures or coO-feeds
Examplss\phHhcse faaeygble deaslsigaks lgaelmlm baiy prgenok hmmltethycd conen bdn@m oil,

t fe edst ock. ) .
oy BB IS, Ao 08 SR SE K R SRR B ive o
linseedrnylo p@hui il castoi ¢ib toeaiut vilf palinhg], aleMed bil do’Enseed oil, camelina
ks incl de spent notor oils and i ndustri a

oil, JaHBIg'ilac% tcgﬂm*tﬁ‘s% t%%fyﬂkhw\ﬂa%sowq grqaﬁeaéaréewram@d fatsoim milk, fish
oil, zﬁlgﬁ ﬂa%@dg@%mdgg A (FORLke. TIB% %g’%gﬁdesrﬁh ehtyglcal vegetable or

O\ant ream | ction s p SUC
aanFﬂ %hentafﬁaimb@thn h}&irbnwlbmggb,aldsnm tettsstrdetutareichhave 8 to 24 carbon

aton‘ﬁl ‘g& % gngljrclg %glg fﬁ%?lge}{) n’g?) On(ri__;ﬂgﬂl%m éhcqﬁué%fya\é\@gst gf fatty acids with
16 aR@I ¥ e4rBYh 8idghs. BALulRWr 8636k Yor RAEYSHIB ¥ée%@t%cksaﬁfél RUBRLm-

synthetic oils generated as byproducts from
deriygdihydedsaropamayatsobaenedad thp fasdstogle thevl fieedstoek compbhts which

N Bt -

feed$t6cl<ts hﬁcltldleaﬁﬁﬁﬁmﬁﬂir oD9aff indhiatialnasri8RNuLa PalA6H %x@so liquids
a waste product froma petroleun1based or ot her

der Wﬁfl deaws thei gasidicationenficanl. biogmnss.getird @ap rlomtedtby advavnstream
hque%{rtl%g @EeBQ[lg{: ts%llep q}(é;sscélh Pe%hﬁoqg 1b|111%s fdgr?\gezi;fo(gp zie%(g]ymerlzation

| nve
thermya roir eht;mmﬁl bﬁwusrte bla@&cs skrot asﬁ‘p«ﬂﬂiﬂ’o leﬁ@hlghQiehsﬁ;Sﬁ)cﬁyethwene and

%y ct . of the wood processing 1 ndustry andt
low &g'bé?‘ﬁgetég B5:dind SHeF SRIUE S EensTagd d PYBACEGSS frms.
petro@ﬁ’éhﬁal%‘d%eﬁfc%l ﬁé@és’s@s RAKRLAYIf e Al ?eedg-tlaglﬁrrﬁgf YRELE used as

f eedst ocks may al so contal n contam nan
co- fead kaﬂnporrmtsaDsls: advaptagsadiusing ard-fpat asspanent ip tespiefodsstion of

|Id§ wat er and Peter gents. An optiona
what a]s, éveen codsidered to be a waste product from a petroleum based or other process into
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-
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step is to renove as nuch of these contam nants as

possi bl e. One possible pretreatnent step involves
w@owatBshg t he renewabl e feedstock with an  PCT/US2009/037226

i on-exchange resin in a pretreatnent zone at

pretreatment conditions. The ion-exchange resin is an

acidic ion exchange resin such as Anberlyst(tm-15 and

can be used as a bed in a reactor through which the
ta“ﬁééﬁglﬁﬁéwsﬁ?@ dnidaesid acids ouagdtice tDifé%AsuBbino\nm«is are cyclic carboxylic

ot her 033|ble means f or

aci i B st b A P 5 SR eyt PG g, e
sodbxyn eRhp@adsiung phbsphorrd st ek WsbidsalaRd de@&e@ehd! &n optional first

sol ution such as sulfuric, nitric, phosphoric, or
Stephy AP BEMIVG I B1UCH O these gerspmimls aa@pwka«n feepdsiblsaieteatment step

t cont nuous
i BT A AR theTahNals ReBuOE il 88 LB PR LB R e R gymen:
zonaht laﬁbeamtzmtcemiﬁroat urhe 1&1ﬂdxc&iaﬂ§é$ﬂ:@@1ﬁ!; @n REI@RS o chhhﬁge resin such
done |n a continuous nmanner, it is

0 ctin |
25 ARG A AN Be Sati sl DeOLIR AaC e Whet (hhfeHepck is
metal contam nants fromthe
f“““%@%??gﬁﬁ%ﬁgpﬁﬁ?%ﬁgf&Rﬁgﬂﬁ%e of guard beds which are
(001l | Kmothar pcmsstbltmmaarts foiTfrese ingarontancharde isal mitd aadg’uﬁh This is
i ther t hout denetall atjon cata

bed
carrgje B “itaqeie B Pediiagt Wit cgeno AL AISAOLG0) e o Sulfurc,

nltrﬁxﬁﬁcﬁﬁﬁdrﬁﬁ of BFRBHAIMESInS RaQb %e GERIaRE FettibED czﬂp% &ﬁtacted
enpl oyed. Hydroprocessi ng such as that descri bed

eithergpN bpich 07 GoBRABIOUR prashss. Cnnt@ﬂptg iadenk Wyth laeiﬁleteefrwbsolmtmn usually

r ment echm
at o BRhOEmBLAlE B8 TERLpD SRR b PorliifingSs GRS Ontinuous
manheétis 0suallo den€ BNPEduBtad GuLBR Iﬁk[nnﬁp et ﬁﬁitﬂér&iﬁ)%sﬂ@l@dﬁeahg‘ of
one or nore reactors. The term "feedstock” is neant to

rempyipg gl ceragi Rk Tem e feadsodkds thseeh the vsg efczuarsd beds which are
welll Al em Wr"ﬂh@?@gaﬁ iBSudElilm B eéuﬁpdsl?en 4 RRAS f}{(g'r 1thoSL¥

In a pretreatnent zon reac |0n r
demztaﬂet,lort twenl feedshas kidksl @awbale tFiliravibh Bndisdiyaht eg@cﬂ:&bh (tHd:hmques

are Gherrf Sy bR R BEaRbr Sh BTy T UBERichas thi Hescrned in USAN
11/778 806 | ReReb5 ANRAPEL bFHER e, Ak %dtﬂérﬁar&?eaﬂﬂ&ﬁ%ﬁiﬁhﬁg wglnch may

portlons of the nparaffinic chalns. Hydrogenation an
be empplirvedr eat i ng catalysts are any of those well known in

it h keI/nD hdenum di sper sed
100145 e RGP B0 i Bt T el el S g one or more
catalgad liny i Snel d¥Ghéid @eRftEs. Othe ﬁ&ﬁ?“f@&ﬁ't&k”%t Rbarft & ﬁ‘ﬂc}ﬂdb Feedstocks

el ements di spersed on a high surface area support
that Regig-noft hean trrptesia ﬁ?}n@‘éﬁ eshtanoibiugs pewall os ihost feddstaks purified in a

e QAL 1 5OEL20, AR ORI 08 G PEI 0 gpgenin

or hyafro#0ig taal@@ﬁﬁ@l@p\fés@c@ bEBF6Lenft h§&D ckiPRionaREAIHLS to
100 ﬁla) to 13, 790 kPaabsol ute (2000 psia). In

hydragfgptehe Empo mﬁonf:% SHRSSURIHHE Ponsebted P@ﬁ@ns of the n-
st 5 Y SRS By 00 ALK, AL EREH Lo
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
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

-5-
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absolute (700 psia). O her operating conditions for
t he hydrogenation zone are well known in the art.
WO 0®23]173The cat al ysts enunerat ed above are al sBCTYHRD9/@37226
of catal yzing decar boxyl ati on, decarbonyl ati on and/ or
hydr odeoxygenati on of the feedstock to renove oxygen.
Decar boxyl ati on, decarbonyl ati on, and
hydr odeoxygenation are herein collectively referred to
abselyted@BRY pumalil vrvthesgotbodimeent edwrdmeydtami cnditiondincludns

ermBALNE G 30500 B MPL A HRLE W AR PR (B 4520
abs610te4000 Fsia0 Otigerlopepatitle bontitiohsFoRGE hy@logehd:%nbnOare Well known in

10 hr 1. In another enbodi ment the decarboxyl ation
the 8%ndi ti ons incl ude the same relatively | ow pressure of

9 k ' P i a a .
00 et o i et b iR SEAb SRR Apyflng occarpogiavion
decarbbmdation @id/d hydrodlebirygbnaticti ofcie: feyditQgabaémove ¢:8/gam
exot her.m c, reaction, as the feedstock flows through
Decgfhglatiah ylsearhaRy i, faeltad orseition wsdircimeollectively referred to
as dOSGRERAOA B1dtBAs INLaMEIVIAYGLXN IR i QBu ¥ 4 Jel%?’%gl'yrloxtvo ressure of

occur. Thus, it is envisioned and 1s wthin heYséo
689 gfPat( Hispsiave rfi896 kP I B300gisia) t hempematre 0fi LOOUT wr 400°C and a liquid

nouy RHIEROLT o o e A T o e B e dolosaosyfeion

condifidhs iYEE GRNAI QBB PRI | e REEWE SodokFANE0PEda BB Y895 kPa
decar boxyl ati on and/ or  hydrodeoxygenation occurs in a

(1000esémcp satperapire ©6 ASSEC i 38 iCGyangdrreligyadi howlyuspade velbaty of 1 to 4

-1 ' oGCcur rimarily at the fron f the
R S Bl R B I el e Rt h Bk S s bgn he
catalyat inddythé rentigeeatoied aléreasas and@ich ok Oliatibih endgirodtoR fdnvision will

desired hydrogenation can be carried out in one
begipdo e, THi 1t & dwesionsdapd ax vishin threseape ohilisainy@ision that all the

reacBOEY QLul WAL ASRAYGENBR &Qot‘&? eigg}ng 2?&'L@gﬁrﬁékeiﬁ tf® conditions can

separate reactor. However,
be comolipdenet ithanhydeagennoospriiariigtoccurs in 6@ bedmnthiecarboxylation and/or

SRR BB A0 BEL MR s, ten

hydt‘é%é’ﬂ%&ibﬁ SclRd Prifatilytdkick REH: Lk B rAdwRjjgaseous portion.
The l'iquid portion conprises a hydrocarbon fraction

decaghomylationthydipdperygthation capoets namiilpgn thelnaidgle and bottom of the bed.
: n jon of paraffins jn the 15 to 18.carbo :
Finafi RSP B0 B i i B e o v e e Roytation
decagbdniyRikiont andi @ hiyiidded8RenAfonRah 86 tadied ofy iﬁ%rsEPﬁEteQEactor.
this hydrocarbon fraction, after separation fromthe
Howgxerehgoress of therfleoxggenpéonkcaetions it s chijicl de reiovention.
cyec ari hi s, hydrocarbon . .
[001pF2Y MR sCRT6H pRFfe PG The b Ofebilod D achEEgRRppERetons wil
comjiiserbdingliquithponmtandaddidous patichUehsLiqEd pbrtRs cBMipatdsan
fuels or aviation fuel blending conponents which .
hydrpGARP QUi GjioR OB 188 Moyl fing frshhayingyalaeger qonsentratipmef paraffins in
the 153098 c@hoR nhiPbda &, @ﬁex%é{gﬁgdstﬂx wig *&[}ﬁ %ﬁﬁgr&%&gtributiom of

addi tional processtng. Al ecause the hydrocar bon
paraffina.c t\i pontironfthisdgdraeasentiaation, afibt sepafado@fibimnbe ghdeous portion,

gﬁll have Ropr qgld . : .
may be used as the hydrocarbon recycle described above. Although this hydrocarbon fraction
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-



10

15

20

25

30

flow properties. Many diesel and aviation fuels and
bl endi ng conponents nust have better cold flow
w@e@patBses and so the reaction product is furk¢BEDS2009/037226
reacted under isonerization conditions to isonerize at
| east a portion of the n-paraffins to branched
paraffins. [0017] The gaseous portion conprises
hydr ogen, carbon di oxi de, carbon nonoxi de, water
becgisg dhe hysiressalmn fazndiop spmapsessusentinlly alirp gasifiss, sueitl tase poor cold
| £ nitr.ogen.c nents such as ammoni a,
flo D YHIGRARS, Mty 1% ol h L AOG R B g A gRS! b beter
col@flbw pespertids Qi tsb ehele ot WBeNAIICOR GARE rb&tEDIHILE LsBfhetiOatn
hot hi gh pressure hydrogen stripper. One purpose of
congliiiont, oy Isppefpzerit distd ROTHO™ pbde m-Rarafifipp &y briarched paraffins.
| ecty : . rtion.of .t he, gaseous.
(00FR, £ ahY Eptoealith Eobisel BRlioBePRiioR i es (GnegRaBe waer
vapef, prapen¢ andiserhypdrsofencdnspodtnte XRensi drdges Qulifide, nitrégen
conserve costs, the separated hydrogen is recycled to

COMpRBE YU 3 dBERI Y OF BReSPEBIRUAF PR ugle axpisARing obhe effluent
frorh 8RGeBk ygefh®oh zdiRiil BERIuER S H?ér‘lglr}g? ﬁrg‘@%ﬁr? F{lderﬁ ?&ﬁsggpper. One

monoxi de, and carbon di oxi de
purpass of theihot higbpresatialhydtogpe stiipperam ceselevtivblg separate at least a portion
i soneri zation ne.. Wat er, carbon npnoxi.de, .car bon ]
of the; SRYWE POGIRY Oafﬁ_ﬁ%?ﬁ“&elarﬁm i BYipP e S yarogen s
an eXPéRBlei t¥@uyceStd ddnp@de bébed, g é@gﬁra{éﬁgﬁdﬂfgﬁﬁ’ BULEy o8 Arst
stripper using hydrogen. The hydrogén used for the
reacliph Zoi1 Gotaipe e dpoyygeandor reeefonfAleafaibne bxiedwye tiheater, carbon

e . roldled in aljimted ra t )
moreXRREURS Ahfor TS fSR0LE ALl Ry iy Best B} RGP fprpance in
the amatiaiting doad. Vaapr, 0xboR iy xidbecaBRRIiPK i8S 24 Ansorid6r hydrogen

two reaction zones to mninmze both i nvestment and

sulfigp arezefeqy vy strwped fethp ot ek presiuse bydregeny drippgsmsing hydrogen.
40 B GERVE B8 B 45N ORI (oo
maydissohtioléed(i2@00nipsi mhge @ndhzve drpkesiaddyepaaliod BGHE Pressure may

3500C. ., I n _anot her enbodi ment the hot high pressure .
be T GibH BPRFIGF LA BB BBER SUNSEHEBRGIET GRS © minimize both

invektaiRal fgl dgeein : .
TR AR A B AR anbspli s opec

condithesirengng 58m peresspre of 48BRPk#mobisd0(peiaf 503,390 &Pa absolute

. erature o C -2500C. . The hot. hi gh .
ooftSied bGPl & P00 e o pBRdigtnthe hot high
pres@sSRytiogehlsiippBems ABR opYr 88 Ui @n@ftionl ParlgRACH AR pF&REre IBY1379

"essenti a is nmeant that the operating pressure

ITy", it
kPa %‘?SO%%@QQ@S!%P 511L1§2®%%wtéohwr769 @nias 1or | 393 8 kPa sbsaluthi(350 psia) to
! : .
sss R ARRORUE phaEORRRlaL, LPE PSR LR R B

hydroge dudppeh ngly bepropssitedent Bysdh@gBnths tarhPpeisusepahatdaefion zone. By
s .no nore than 1034 kPa absol ute (150 psia) |ess

“essQORANY ' i TSN et (Poseariian: Menere qohelsgt higfeprsssure aysdrogen

o 43 ke DAL TS0 5L FRBEA OB i e
For exhepley tr ogemisdimgpitmghg dighanessaepaidadged sirfiper @paration zone is
no more than 1034 kPa absolute (150 psia) less than that of the reaction zone.

[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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over head stream The remainder of the deoxygenation
zone effluent streamis renoved as hot hi gh pressure
Whyweoyss7 stri pper bottons and contai ns the |iREi/tisS2009/037226
hydr ocarbon fracti on havi ng conponents such as norna
hydr ocar bons having from8 to 24 carbon atonms. A
portion of this liquid hydrocarbon fraction in hot
_high pressure hydrogen stripper bottons may be used as
high peestiyg hm@ag@bﬁnpw&@t@m@l esd cortiaids thellwid fiaDd@}bok fraction having
' f. .t L J er .hydrocar bons .generated jn the .
€0 g‘e o%‘l)l/tg g%cg]t Efsorqu)??gfn%%r%cf f Oés gf“élgg ?rg Ft igg‘a a&dcf‘ Of goms- A portion of
thisHygidlgeRodatbdrhfeadion if hethig %gmehweg@gseﬁ%ﬁ bbRMBE may be used
and renoved in the overhead stream Any hydrocarbons
as thehyreerhon ©eReclo deschbBetibdeweam wi | | ef fecti vel y bypass
e i g LR ' S e} A large ..
O 1 e AL aF e s 3B e a Tl coRUMfaiion cone may be
alsd cwmet withthedrydrapee imiHel hobkighqireBlirehydrapen E@@Plér AMal r@lgloved in the
not

ue .to bypassing the isonerization stage, wll be
OVeﬁ%‘i‘ré?‘?ai% Q*Qyohw?%ﬁ?gwa IERRNedda Fft?oW§.fh€A3 Streags priljeffectively bypass
the RBHeti24tidf zoh8 @R QU TRIo v WAL RARS otth L hg%%?%ﬁcérgs%pgﬁing the

_ in the diesel range product of the aviati

1sompgriydtien zomerwilichepemoia higy dupanbdnk evigge dié ioclatplaesings the isomerization
requj r for the, product he nornmel hydrocarbons may

sy S e D P ks SR e o

hydargrboheultimiaddly end 1A e RiQaUGhge frolu@ bR IR a%ia_ti'gﬂ range product, and

appl i cati ons where the diesel tange product I
depw@w wRod the spesiftcagerscieqiiteddpniig ppedusts, theeoihildgdr@athons may
| atl roduct. .is required to
o BB 081980 80 PROE RO B A A 68, P For
exaihyidy Depphcn®nt wosictthe dieod] ritig@hrodies Butuilids a@eNspecific cloud
.stri%per overhead may interfere with nmeeting the o
POInf SRR§THaHORY SE MPieAhS Btfatioriapes Bioguctjinregaiied o meet specific freeze
BRIl or .
o RBRCAAILAT R ) AMATLGED KR OPHR THE0TS ey e
overthead inay mtgfas suthendryie dgerqsired speeificaier. Thadf@adn some

o B P g TR ey S R oy e T
remdéWRY i) eheQidl bk XuteriyiRibdA SFippBt Qetiad ARG bg%zg%{lg g%e isomerization

pressure hydrogen stripper to reduce the a
zoneh {aF SEEHS 98¢ OA MOk oh @ mikijuggthofdd8 smrkrehyfivatige ngents may be

. ' d ) Sui | | f
oS TR LB s U B EBRL o g e amow o
hydrbedrborsgn pit it highngessafeatided genstippay barh@Q sBOih! Sifftable example

Qi.nt range product, the naphtha boiling range
of aqditipnabtectibigsioniagents enchde ibgdiesed baiking DPEE range gryduct, the aviation

. i - . e be recycl.ed
ot kO B LR g R BB R TR RIS S
LPGsoramypembiattioas theemt.i Tiesofurdahs 4y beppeyclédatd inGo@Re & the hot

. the‘de%x enation zone effluent introduction |ocation '
high gy Py HRSFRRPPYTc 4t l6FALEB A8 (herwPRas 1 15 b B deomegenation

zonelebIRNE SR Huc TR0 ERRLANA Y BRQE ol Atkd. GANTRE].
devi ces such as trays or packing to T ncrease
preseaf,frjay @meaym vipar higuidemhiatiicgdéoces siitteasoptyis @ phcking to increase the
. rectifjcati.on age woul d, operate to force an
eifclefiE Wb LSRR She PRty GECRG DoriEeH U oPsraiie frace an
incre@RDAMRANAGT B h@BEarbén prodU&!from the deoxygenation zone to travel

downward in the hot high pressure hydrogen stripper and be removed in the hot high pressure

i . .
{gﬁ%ation zong, if

hydrogen stripper bottoms stream instead of being carried with the stripping hydrogen gas
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downward in the hot high pressure hydrogen stripper
and be renoved in the hot high pressure hydrogen

W@ R000ppBs7 bott ons stream i nstead of bei ng car r PEHUSZDN037226
the stripping hydrogen gasinto the hot high pressure
hydrogen stripper overhead. Qther rectification agents
fromindependent sources may be used instead of, or in

_ conmbination with, the diesel boiling point range

intgythg dathigh pressyra piidiegepstogpertovedad. idtbenragifidadon agentPEom

N W NS

ranfiy prodgeNthewaphihe Ffdapaphrui theRapiahaBst LEGKgedhvel y take
art in the catalytic reaction. Past processes have

[0020er atbydrogenns gFeapteakiau tegst semsraféhe reactinah iabe, and a sufficient

[ V. [ ut.i gn.and readi | . .
5 TR RERRE 00,00 T v scrion
Pasoperatésdns e aperaterae hphgiresyurie® ibotidbttoalict ©a aRgiedtathodsit of

conpared to their |ower pressure counterparts. One .
hydipReR AR sejatich andygadibeayaHble draRtqtion. Heweyes. ljplararesnere operations
RoPSSHHS (&BYi1PEd KB Q
e BORSSHIS TIOR8 (K08 A0y Bl TR RRCERRALM Sy, onc
advaiiiage ¢fithe pfesemdnvention isehe ppewigmeoper @by bom thé Fange of 1379 kPa

not enpodi t.the ope in ressure is in the .
o R 358 BB S R 8 5,055 e sl i ot
prevdOSpét R0 & IA aRShE) emBREmER tM@Bpé‘ﬁlﬁ{%ﬁEssﬁfg}E% fleMnge of 2413
operating pressure is in the range of 2758 kPa
kPaatg%utat(égQ 2oV tpsi4d) kPe ahgdme K6%) pimoint ie ye62®thes ieabodiment

onoBHE BRI gt 6 9136 FBF RN B IELSEE 7 ke o

psiajrdituethe@hort 'the u@ of RActiRAS iiedséd Res@itiMEh PFchRe a@bunt of
0021] . I n one enbodi nent, the desired anmount of

ti .
throHﬁ‘b @éﬁla%‘ak@fﬁ“gihﬁh%fﬂaﬁfpf Brp given peiad Prieesur es by
| oy, r - n. he .
o 08 ke SN S QESEERNEE om0

presewrp$ by edphyydrgociardeancyckoyfdydrdcarbonde thetdeo€ pithh@dn feB&ion zone.
erature in th ction zones since the reactions

t .
Oty RO G ReYe frBPloasi by BRRIOMREYRL in At sRigedlghe temperature in
the fe8&RlBnéOsiARAHS taEKodsald OISR REEFINT. H@m?\%}ﬁég‘g@gg of recycle

not on t_errper at Uf e_ control r equl r enents,
to fegdsseck raponusey derireis detrmbiclinbyon emyperature mbstrolHyqlricgemts, but

o PG e o P St
the Hyiebicath@di posduce aus litddeS & &6 Fddakdotik B PheilYE PRSR ﬂ)’?lr&,lla)ﬂ/)on

conbined |iquid phase in the reacti'on zone is great
recyglg dheewdeilityd hiyilggen inghe sembised digeidmbasenipdliedtattoon zone is greatly
o f h n i | ution. . .
e e B AR e B IS et B B o Mo in soluion.

In orfeyditedanaanf decyicdigiohOtht #6RSicaako bShydrédBionlre®ycliolfet®tock is
8:%. I n anot her enbodinent the ratio is in the range '
fromg 4 :1-pr12:{ 4o g3 b. In gaother qpehodimentitks ragiatioimi the range ke bt 6:1 and in

vet a%&hl’&rﬁ@%i&@zmgﬁe Qlricds b b0 rpeed o [OPZ2k. A though the

ydrocarbon fraction separated in' the hot high
[0022) es s\Itheugly the hgémcabon frpeionisepausel inlthelsot aigh Reiire hy@logen
. or.diesel fgel QJFnQ¥ng onponent, because it )
strippep f‘?pUrSFfilzgs a diesel fuel or diesel fuel blending component, because it comprises
essentially n-paraffins, 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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essentially n-paraffins, it will have poor cold flow
properties. Al so, dependi ng upon the feedstock, the
w@rwan173ef hydrocar bons suitable for aviation PCEUS2909/037226
avi ation fuel blending conponent may be snal |
Therefore the hydrocarbon fraction is contacted with
an isonerizationcatal yst under isonerization
conditions to at least partially isonerize the
catafyspidgf BspeTizasion centilingy atriedst padallyrisbrierize thaen-pareffos kaibranched

I L,es he | i gui rogarbon fragtion.

pard R BB Ul D Brepett S I BROA P RGr-bo R R e
isondrizatiel @cllge Hd opbating fedithaselkiséRtb@so Gat Bk %SieAkH0n catalyst

cat?lyzes sel ective hydrocracking of the paraffins.
alsorpialyely wleclivehylenrediriaclitigpasiBat: dbe rejeitive Aydresraching creates
hydfo@%b@x‘( | iﬂttllleozﬂl.i&)l%h lbbﬁﬁg @8161'9 }ang@ N9E e T (ﬁf tful, %%Qﬁc} 1%£ t}olﬂ%one, the

second react on zZone: 'the 1S6nMeri zati on and Sel ective
isonieydatger andselagtivediydrociaskiag bosn shedamphedplffinedirichdiedream. By the

stream By the term"enriched” it is neant that the
temeprigetly 1 MEahtih o e eabalisam g a @FreIe pRsimGftion of branched

paraPiANERAHe PRdaa! di@glhaRohbe,8ibk gfr[@, &t Efefb@lsf fnprises greater than
i soneri zation zone, and preferably conprise gré%ter

50 maserfio BIOn¢hed pandibrsah chretispaedhial ths isohterizgionrrons éffined may contains
tains 7

at.the isqnerization zone effluent, nay.con 0,
70, §58% o0 MGty FbErhEEharRE et sPEUHE RIS MR king e be
carrie@ b8Cihia\epAiptel e sABK ik e Ao BesCAbLd BEvO thé RoRerization and
separate bed of the sanme reactor, described above or

selegtiyg hydiomiaekinga carobe caperdant Bt separateyenctsr Bslersegpf dlaseripton, the

' ' or,.. For .ease of . .
rGARE LA R VB PR R S0P 178 S
and vihetiee hydreaacking eadions. The hedjpkayedppedprédiRt of the deoxygenation

i.soneri zation and sel ective hydrocracki ng reactions.

react-rquﬂezqq? & @@@ﬁteétwl?hﬁ@éﬂ)waw angfselleﬁ.'évedggwhiag icafglyst in the
presérR@6F hRBoZANE isbﬁleﬁ%gﬁ)ﬁ Ghé 9&1&?1&% ?%}%&tﬁﬂﬁé&ﬂﬁfoﬂptog erize at

sel ect1ve hydrocracking cata resence
leasttiypwtamperf tat narswhparaffiat iodmaraheld pehféios.ime thyldrpeseackdfgdrogen,

conditions to isomerize.at. | east ortion of the

the riietinmn mLPe sl B S ieh SRE e kIngue 1o t he

[002B] es eneasdherPYEdPaRNelctRR Hy8RRERIAS oY Sgﬁifﬁﬁlz hﬁ)‘auct can be
hydr oi sonmeri zati on and hydrocracking. [0023] The

accomphsheedjin any DamEnnwel mdhd sreotiyyosstngraay kilitaplodatalyre known in the art.

fini duct can be.accoppl i sh i.n_any nanner .
On BRIl Br SR8 Sy SEINA ACPR B BB S
co-clfedivmotld of byraioh. FikREbAA tritRle®eld 86wn Bowarifirkd béd HQNd ARed up-
used. It is preferred that the isonerization be

flow gnndes, prg dpothysugably Seg plserfer ppawlea USHHOFARBIES A whighired,

; LGl f ' L gyicd £ :
oS B M LU O 0G0 L L,
hydrégsn2004f08 BAGBS atbrablb ifattatabyzingdotiphe aoadribytionat Lrien el the

. inits entirety. Catalysts having an acid function and
selectiyg e}iyqsﬁ%‘?%&é%{ﬁ%/qtﬁﬂ- Sflg'ﬁ% CBAYAP sonavraBrial ¢tdyroup VI (IUPAC 8-
10) of HealeYidhid T aBRLA & @%ﬂoﬁ%ﬁéﬁa{@dﬁ@ﬂe gj@!g Vﬁpn@&ijs i{'}aﬁ%esplatinltm

sel ective hydrocracki ng reaction. I ttabl'e catalys
and ppdapuinsech ofrehmh nofy b&usedmnlfid dr if Lot . THY suppott herterial may
Periodi ¢ Table and a support. materjal .. Suitable G oup
be anl DR a2l PLE THT AR TR Rt op 1 O WA g Tetude
alumitt, GhofFhouP 1S S 0maa9NerrRfitel ALPOMDI BAPRM, SHPR)-SHRRPM-37,

mat eri al n?XP
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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be anor phous or crystalline or a conbination of the
two. Suitable support materials include al um nas,
wW@rwephses silica-alumnas, ferrierite, ALPO 3HCT/US2009/037226
SAPO- 1|, SAPO 31, SAPO 37, SAPO 41, SM 3, MJAPSO 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, MAPO 41,
MeAPSO- I |, MeAPSO- 31, MeAPSO- 41, MeAPSO 46, ELAPO-1 1,
Me &PSOE13Y e ARSAPE. £ ARG-ARSD-APQ-3 | EElneRO-41 ELEPAOSO, ELAPSO-31,

ELAI%’(PQW] &ﬁontﬁ@%%ﬁérﬂnt‘é ffrgtl heydlrc} f f@%d rtosﬁ@&ége ﬁ}ragréesmélhar calcium

bite, nmagnesi umor ca ormo

fornrafmesietine, and GakedsLim f)IQfamllﬁfl fqaf stheitheite, eaa:ﬁh)f QhichhGbe used
may . be used alone or in nbi nati on. ALPO-31 is

along s rsRnationUSL KOS dargriveipdys §. 31@3%%3@1)0 EABS&PBY1. SAPO-

7. R s AR RIS Sh T DG B S FlSaps s

5,08 7USS 5,128 8600md MAPSN0S MeARSPSQ MehPSO, Whichis an acronym for

mfor. a nmetal al um nunsilicophosphate nol ecul ar
a ey iR et P IR eV hias Hl?rﬂlf(t gl sappanative Mg).

SuithRARRA D g atahy§t fclag!
ultdescrl bed in USM4 79 C3 98 aér\%é?sggéﬂ(gog/?@%geslg%glUs 4,793,984,

and MgMESQB & Besqried 1%@&419 M@Aliﬁceﬁ énsreani*eﬂidgé&mgAPSO where 31

ans PSO tructure t
meafi st EF SRt B Po LM el e sh oS iagig. thar have
an uﬁﬂally’lieﬂlllo%ti IpYrer seQUGR Be BSHVerted ®Fom@kulebie APt BA HyBrocracking and

forms suitable for sel ective hydrocracki ng and
ISOMeEIE A bzlar@m@hmwssp@ﬁwualk@h aupsd oF alkelinezdarth imetakby ammnium ion

e g B RD, S 5 vs
and 1J8r419244R7t Burdtet catailyiﬂSarﬂi &)@Bulﬁﬁs?foa gleb1ddd b2 aibh/are disclosed in
s 7 80l 150 8 Socrit L PoAEa%n s & 510,306 US

[0025] 082712580 m@ e ibiPart s%f&%tﬂeﬁ%drc[c@&%ﬂﬂg czﬁgrs{ ﬁ‘lﬁgﬁ% é&th rf?sre1 a modifier

and sel ective hydrocracki ng cat 0 CO
Seleqed'rfmnfthlﬁegrosletcemseng ofr lomthgrhven, gedurp, pnmsd)&muung Ile’.(fdymlum

nt hanu . cer r odymi,um neo
phosp B naPaLr et A, P T b dsribed in US 5716.897
and UB,851 889! O@eLAfitabldSuRaGhAEeMs inBluliS7ZEMIAH AR 2@ %ﬁd B&M-35,
5,851, 949. Other suitable support nmaterial's include

whichgrg gescripdpome iR ALH ESN IBEUS H@ poteand in decriidehtitiod "New

ol PR, PO B0, 05 A R s o

Micrdpovans ngteblws\aa(wqus elcy:Yalil-§ altheQéhchm‘gE bt USR, 309 4%0; US 4,440.871; US
in ous Materials 2 g1994 439- 449. The

4,794 8%&?%%%%9{32%34 W 244b'S N TFAT4YS 78,605 US 7098.08%:US
24 eS0T 8 6 o oardishy Wyt WPfirows,

[0025hd U 5485030481 @S 6,608 0edbyaiincaripble difadctoyalr@fasenieh is
{5 %@& UsS 5, ALP f. alnd US 608, 968 teach a suitable
conspy 4t SifiGASR U Ping Qs R F1ve e Isghylogging to Group

vnmrrp,nphmf $d {nl (AR AT N& A8bn ANEN QPR hoR BarlBha L Sntainine
bel ongi ng to & oup VITLA And is effective ih the ting

morethaly b ewhmerdtems. iAoractfatbdergbahaiatysh suppatt npgrabdofiensed. US

5,98 ICQ lq)t d%§ 9 908,134 teach a suitable bifunctional catalyst which comprises: (a) a porous
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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nore than 15 carbon atons. An activated carbon

catal yst support may al so be used. US 5,981,419 and US
wWG2®981783% teach a suitable bifunctional catal REI/USKLHB7226

conprises: (a) a porous crystalline materia

I sostructural with beta-zeolite selected from

boro-silicate (BOR-B) and boroal um no- silicate

(Al -BOR-B) in which the nolar SK Al20 ratio i s higher
amquapepmerered withig) the prage pf fien . Oﬁe@ ar o) woighto Adfiiahg Vt Galemma et al.,

| adium in
Ap&?%%%d%fk%gégéﬁgﬁ@ %Bz%&&ﬁ% & ranﬁéqogg? ﬁlétOS to 5%
[()Ohﬁ V\Bﬂ‘ghisonkhfzatﬁhﬁm\l selcati eniRir@irackling caffipst n{8ttRl anyAf those well
Gen., 190 (2000), 207 teaches yet another suitable

knowag thesgrt sych@s floseagscribemhuid citsdiabav e hpncsizaiien and selective

craé?( rgg %&Bgﬁﬁg gg:g%ﬁtaatg%géra{mé/ OP?S@@/ tgoﬁé&a%gegﬁ%sb%xjég?mﬂ kPa

as those descri bed and ci
abscblstetrféﬁ@ pab) tond Ak Feebed tiie @0 pag)k Imgnoten dinbodingnt the

include a te re of 1500C t nd a pressure
isom gt 2755 c QISR b S (eDE T 4§ 087 P2 GO PR of 3102
kPa(aEQQu@S(hﬁ) psul)rlo a‘ﬁ)@@h@'ﬁ 2B501Qd '(%s1§)h@tﬂe§ 8 5ﬂ1 dngﬁlona for the

conditions include a tenperature of 3000
lﬁonaefmﬁé@sls andesofetigd DpdrkPrackihg obnet ae M:Hcknpwnar) tftecarG B62ekRawn

o PR i L Fide P POR ) P PRI A5 e s e

seleme&elhylﬁﬁwwbkmg ¢dh@y@d func@iY®e known i someri zation
catalists when operat ed under nore severe conditions,

[00%]lso ‘Bhobpmerizationsar selestive diedinscione ﬁffhgn@atpmmed through one
or md?&S aﬁl@mn [sggg 7(% ?t%wiﬁ t %gﬁ%é&ﬁ%drg%eﬁhst%% Ct I(:Vues(e_)ful as a diesel

crac zon uen fough’ one
fuelrmaeheselrfae]dﬂer&hn@t@pﬁodeﬁt Oldtthe Kecowd ugpfiil dsia@thtion fuel or an aviation
drocarbon streans,. one useful as a diesel fuel or a

fuel (@0 Seggongie BRSAGINE SRP RS RPPlGIHOR. HeriQu i vesmRY be combined

with@tfe &¥sel bt Matfdﬁ%el%n@ﬂm@é/ﬂ ?etnk:ﬁﬂadf BldePloSRcH: ulred %pemﬁcatlons
conponent . Dependi ng upon T he app |cat|on vari ou

for Ch\fﬂ@hentl spesfiertuglshdn patrbilae thewi tation hrel cbrm;msinon erited hersin
onp ener ted in order to required
comiliS ey BB TSHURE STarF Y e At Map B Fomtne B ong i mor additves 0

meeP@Ndas CoHedIF, ASTION BVbSS $RRiffcedn ©PARRSIbA Tﬁfﬂ)l&@‘lﬁl’s@&&se Stan 91--
herein conplies with, is a blending conponent for,

91 T#dyneo%leée%ﬁatmd(vmene e, det Arb NAEQ ¢pdd k-38, F-34, Fedt Aatatlon Fuel

ual§ 35 80! fr R B0 5985 oGRL R NGB o asv
and Puf $thu quﬁamse@e)sm@ez? Je FuA-Ipediidddoad deuskia BBanakitad 4,
F-37 Aviation Fuel Quality Requirenments for Jointl

CANESHr L8 8y @iend uitie hieh HiSe N SY0e Gumsgen iV CEIS B} 23 Aviation
TurbAR | e r t%. ) p &l | )

. pelf:\/ilef1 ?%g?l%%en?}%%dgé ?{?)L %a‘}ggdl? a%\#’?ﬁ%éé—z % 24Eljlﬁ 3 QAV-1
(BraA)iEapéeaicachordeinerdseied de AWiakeo Gl 3'ﬂytﬂ&1emsa)rhccordmg to GB6537
- 3. 3 t Tur Fuel , K T

i e MR NG NG S G o
AviafiBh @Ziine FERREFLIGRGARLER LUBLOIRNRALE! s reFor 1 t
vH\]‘et Fuel (Chlngse) according fo GB65 Sf’éégéﬂ 134At%O ctA et
A-1, f@Baneé Y Sdafubls e descabrd iRther ATy Goidandei Meteridd févA aitii@nTurbine
Fuel g}é@c?ﬁc%%{)gssf TRE aviation fuel is generally termed “‘jet fuel” herein and the term “jet
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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Avi ation Turbine Fuels of other countries, neeting the

genera! grade requirenents for Jet A Jet A-l, Jet B,
W@rwITe3B7 fuel s as described in the | ATA Gui daPCEUS2009/037226

Material for Aviation Turbine Fuel Specifications. The

aviation fuel is generally ternmed "jet fuel" herein

and the term"jet fuel” is nmeant to enconpass avi ation

fuel meeting the specifications above as well as to

spe@hesippaAncparagylorypael jeuiekis 4B-8 dpfimddiyiyils anySpreification MIL-
f - 314 f nmeeting the s I f,ications apove.

DR B ARl L Pl R R 2D Bopetan

spedifted bparetltittdBrapeGbidramehOThe fRNBrddacdd Bath %!ydeiyi@& *MFAAs is
jet fuel is JP-8, defined by Mlitary Specification

veri\fig Lo lmﬁﬁnmemm@r&?lﬁ/ Rise kpgwppna eynthqsis jeiffuel or synthetic

i ghl j kerosene based jet propellant specified

§g¢ﬁénﬁﬁ%%§gﬁ8tates Government. The fuel produced

[0028]om Ghy gecifdesomrfoFdifferdns types yf fielsi dr@sftéroexpressed through

I sQparaffini¢c kerose or JPK, also known as a
accqpAhaees Glefiemisal ant Dhayicekrent i mearseiihe fel kot walehabove,
. i fi | . ) | t [ )
av1af§8!§tur591@ 2&1s, ThereReC bk ?\a?etl tlrg:rl‘tﬁinﬁ%f I;g,c zgr% ?%%Fﬁedr%gé ?50 1.-83133,

uel s are often expresse roug e
JP-4; hblnd aif gasvdinphisesdsend andelglit destiblates, iofpecedfbyeVIL-RIL-5624 and

e g Rl Ty LT B i LR bUPE v
DTIIB6, vaththeRaliteh spasdation of K&V Adichil PRlvised. Often a

_ distillates, is specified by ML-DIL-5624 and JP-5 a
distifatiisange fropel & prstenirachvéredhiosafinaliboiling pint ihisgH af h&eh parameter

' ' | fied. DIL- 5624.. with the
derf Bkt RS I ey M s RSt e oy as
TestrMuthee &, 86051t PPREY. Thakefdrt, allénding eiferth nPE Geétder to meet
recovered to a final boiling point is used as a key

the speeifipaiian s grits camgori Whds Bistpredust el e prasentdnventign may meet fuel
shiGlibhd, Alid feAR loGt! i
P o B 2 B SeBh By Rl ? BT Al
compprfentsrreay be mapoekivt reedt theodeded $co ofrbed spdatfications. In other words, the
.. specificatian.is quite conmon. Wii.le the praqdugt of
aviafofE PO UGN £ iUERRYH &FQy Prwbn pith s fedavifoper qoponents
to for® aSNPIERERFg D flastSREB BleaPEiNBatRins tQ8VRIRH YS! sMiH & JP-8. The
.other blending conponents may be required to nmeet the
desirgd prodagtsseg highlyfpasaffigisaldstiliatafueloresnponento hineng worefin content of
[ Al product of this invention is a
atb%%ﬁ%%ﬁb?%@%g&hich may be used with other conponents to
[0020Pr mMWith ded efffeeitistgardbf tlRASIMENALIO ald\R1EASEh§dr6@hEIaNS zone
for aviation fuel such as JP-8. The desired products ~
compyising pofh pyigyisk cempRogpRt agd gt gapqons eompanens orpowepargons of which

' . ' % lLune.
s BRI AL el b5, FRE IS pen oy e
first sapdrased iacitisorerinadon effeki segara©n evibahPLdpaiatgl Bk bgea being
i quid conponent and a gaseous conponent, various .
remayge i Phave eaaﬁ%éﬂnr%ytala Periag eonditienstqf theiseaprzation gHluent

sepadid? B 1Y e x SPIOY R peFire ©f 2T Cand WHE QIR TBY0 B84 absolute
first separated in a isonerization efffuent Separator

(600 whiah If therese p drarentehirshiogevatbenngides, or the carbon oxides are removed,
the hydrogen may be recycled back to the hot high pressure hydrogen stripper for use both as

par

a rectification 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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renoved in an overhead stream Suitable operating
conditions of the isonerization effluent separator
WO p@bats37 f or exanple, a tenperature of 2300C BETUS2009/037226
pressure of 4100 kPa absolute (600 psia). If there is
a | ow concentration of carbon oxides, or the carbon
oxi des are renoved, the hydrogen may be recycl ed back
to the hot high pressure hydrogen stripper for use
pregsyrcn fersthe reagtor Thieduidregen gagdsantcacantiorthe deoxyigeutivheeactors, and
- ' - tto tream The.remai nd 1 S passed
i P SO 3 oSN SR RSB g EPARL TR 1EmBAZRER efftuen

sepityidi ajews Necbiies fod (ROFBORE R oftratt Beerl WREBRIZahm@0nts of hydrogen
reaction zone feed streans in order to provide the

are panspEed i thefHFgERHMOP 4PR- Aluphersenge i leagira pavdon efde semainder or
Ny ' h Q nation . .

o8 UL 9900 3 300 2R Pl e SRR R

readtiohfzenett inarmgths dedredyfds@getvatibhe i soneri zati on

flugnt separator allows flexibility for the process )
00 opiﬂ%f@ e %ﬁsq%erg@v%ﬁ%wﬁmsa tsygmey el aydrogen still has
liquPRRIEBEbUs Qofn?ﬁn%dfté' #d i %@&Eﬂ,gﬁ té&ﬂl?qtgg WidhNg rafpgo%lilﬁgg water

| east” a port the remal nder or bottonms strea
coolimgandspyeadi t atdobhsephfatan eviieresibp siqaidaroneyertids sepasaeddefdom the

s RS R R QbS53 M dor cxampe

a teinpOARIE 8800 @6 drndarireRliteast 38BO KPS ABNRkte P360NN4EH O Shhter
still has |iquid and gaseous conmponents and i's cool ed,

byproglugtesgigpmdualso serarpieds Adilgastcoporting ob thedimuist canepinenig afterdooling
t X0 r.where the.ligui onponent .

and R BRSO BA s DL Bkl My PR BRE o o

to imepesatheRiggziee vlisoierigathn. PHer ©@ntkrisg Py @@ kepafbl 8, remainder of

for exanple, a tenperature of 20 to 600C and a ‘
the Ispragrzation gpd selegsive pydrosiskinggopseiflupat may bocagahiaed with the hot

high*é%f@s{sﬁ% ¥ a | g%ggﬁﬁglsovaérﬁ&d%?[?ﬁﬁ,aatnﬁq eé%ulgiﬁg%gmghﬁg rs{rézgxq may be

onent, after’ cooll ng separatin
intrdduoed intrethg @sldoparetonponent, may be recycl ed back to

e i,soneri.zation zone to increase the degree, of i
002 neff?erzfﬂ i Fomppnepe FRighthe By i Shgny el 38 dispelilel or diesel
fuel bR@dm@PBhIpEREntPind Matioicfﬁ@lrdr%aia'tigﬁ‘ iy gleﬁ@ingc‘cvbmin;bﬁn%xﬁsé termed

. hydrocracking zone effluent may be conbine
dies¢idoiliggroin rargs predusy dndbadatict bdilpepoiovengrepridsdtr espactively, as

n e resulting combi sty eam be .introduced
well iR b T S QT S EPGD B PR 1 SebsAER furter
purifi@hinai predion distiy ki CAne Wschiephtdles 3sweh Riglg don§lonbhits and
di esel fuel bl ending conponents and avi ation fuel or

disselygdhgasemintqidl LBE and narhtewsisome an gyiatier range giagget; and a diesel
i ' ! vi at k.on. boi | i ng. ppi.nt

ansRLAOSTEN of SR LAY P UL P ADLRGH PSRRI

tempermuntos frofn 2aphtdoa°@mdhé Perhdhiengenaeat@drdmh quiod 1379 kPa

onpon is further purified in a product ‘
absofite il Pap ipéﬁlz“ﬁﬁéomrleﬁs Ydparitibaionanes mygibieiadipsted to control the
relatRRARRNBR P hald Ahss Qén}fﬁge(gﬁzstﬁ% abiBGh AR néE&d@&%@%ﬁ%@ %he diesel

stream an aviation range product; and®e esel ra
rangppwdudtsire8ui t abl e operating conditions of the product

i stillation zone include a ,
[0039]I 'ljhe EttlJGo and” napﬁtha stream may be further separated in a debutanizer or
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 0 to 2758 kPa absolute (0 to 400 psia). The
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tenperature of from 20 to 2000C at the overhead and a
pressure fromO to 1379 kPa absolute (0 to 200 psia).
wab@ogomsai ti ons of the distillation zone may bRCT/US2009/037226
adjusted to control the relative anounts of
hydr ocarbon 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
LPGj él@Mtbarsplzi@rs vahlaulémr@cb@hmzmay baiugadde otiteo pyepacasehtane feed to a

str avi t he .naphtha in
it B B S P B b et e oo s, such as
the 8 to  Rgdrogén ﬁfoﬂ@cfmﬁrf@éllif of from 20 to 2000C at the
over head and pressure fromO to 2758 kPa absolute (O

[003Y) 40bhgpsssgyus Cmélopeﬁrﬁayarbféd doihg paedughsapatstas cgma@@tmostly
hydxg))%gmd 91% cﬂﬁ) ﬂ dll&(lgé {1181]}1 tﬁé ?&%ﬁ)%&shaf o fea%ts o § na crc]){rﬁ)gnents such

rogen pro UCt 10 acl
as caithyn bnosidd, prnpzﬁiehmd Iprdecessalidesu @)ﬁleﬁSulfdiQoﬁtaﬁﬂng &ndponent

ogen production facility %9033 Th aseous
mayg{?r%%f?éhﬁs @@Sa{r srdettrabie @Hécxﬂlt‘o Gé‘b’d@éﬁ’h WSOE@FFE?ti@e@ne but
if thBRSbbY dAHOIR AR NE, ﬁé&&ﬁ&t?ﬂt%'»@&lé 3 fild up and effect

decar boxyl ati on reaction er co onen
the qrerdsiom afvimoixomerizapioo pane Thararboy drcocgcmrasluefrerdevemrfrom the

nyaRari by Far Lol B Sh L R i tsene i By opaienglution.

presbii® AW ZAkbiphiod, e Ak aborbdie nﬁl@rrbté(?:ﬁlﬂé)%ﬁ'ag ?au‘é’ﬁtsln% ending US
renove its concentration would quickly build up a

applicatiens UBAN BYEI Tt 16omddsS AN 2/ K6nkd6i lztatb)omcqnpnated'rtnereference If
o B e TR P B AT

mmdmakmgaah@nate sol ution, pressure sw ng absorption,
etc. Am ne absorbers may be enpl oyed as taught in
[W%bpen%rrlwgrlw@ SPRY iceripingescongmRentaugly as hydsogandulliamnay be present

to még/ta]h? cj:]s%ﬁideh‘%[a%b%{ﬁ tho gQ&@%C ar@ %113"3?8 O%Bﬁﬁol tilé relative amounts

esire essentl a 170XI1
of theelecarboxgdatinn reaxg@nEandthd’tg/dtmnstmﬁmeaﬁbmahntar@bbtm%mmg in the

0034] Siml a s I r.contajnin onent such
ety oiiap S TR iouBt Sy B isGRRahy cOBralgh AP Rbe removed
befofchk hy&e tg§ﬁ f%trgcy%iedt MRe Qﬁﬁ%%gﬁgéﬁérﬁ’@mﬁﬂ)@@fﬁvee usfng techniques

control the relative anounts t he decar boxyl at
suchrag absdrptorawith ah @nmwcvrd:gemmuoomashe@é towse, ﬁhmndargelmottlhﬁ

occurri.ng in.t enation zone. The anou
e et e Savap STy R T S SRAE comAoRdTnan effgtsamponents,
may befr&hevddna ahﬁ%‘l@@@ﬁrahﬁn K@p Yedhed-a iilaeogeH sEldEeaRaR@nt s
nmay be renoved using techni ques such as absorption

[0033] t h T hydragen é@mwm@a@gt the rometnl obat leasti earbon d@raei@dnéngbe
recy%i@t? P) tﬁ‘lg ?eattﬁ&b %I%L{ghelllec’ ﬁgdroé&%{lﬁr? P gl@lr gc)éu%eangpﬁg toszgrg' suEsequent

al ni ng components onen

bedsloe paieds. iThe @eSichgireamapar it mﬁﬁd@deeﬁ)o SidGhleBSt the hyldmgﬁﬂle
sel ective nmenbrane. [0035] The hydrogen renai ni ng

and/oftp @py pyRsequsipheds Oéffef‘&{(’“f @g@tbee tuzfﬁhedmwéquycme 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.
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 beds or
WO e@etioid? The recycle stream may be introduceRCT/0S100%037226
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
| ndi vi dual beds. However, as discussed above, the
003puntds discHyad abeiehaiersé & pertonmiyhddiestd beiling peidt trage groduct; at

S n_.s bi lj [ he react}on
least BROrdopor Bt RO QISR SR Ibe, 4 o PERGSEPEb{ A8 LPG and
naphthatireim; at feseagsrtign bhe niphaiogeamsst auliifG ttyeanhgdBited by
reaction mxture allows for successful operation at
sepgrgis the L& dgephtha dreHp éntp @n L& Susteeg sy anddhesgphtly stream; or any
oo : . . . ] '

confi BHHRA: A 0K e BLychaAnLoRRIh] R blZoR SRR oy high
presaviiedtydomgeboirippery poi nt range product, at least a

rti f the LPG and naphtha stream at |east a . i
00373y ¢ o gqﬂ{ogv e ghbamEe dbargrenizd ip %@Séﬁa?@a BisriBrention and is
not BYerRiA &t Litfieli it RNEe RARANINAD ST RBPR bHhe iR nk&ifhs set forth

. stream and the naphtha stream or any conbination
in thefrdaimef Finsdpnd empediysheof the ptdeessaptiessribéd megenerhal sawitoreference to

z aof . the hot, hi.gh pressure hydrogen stri r.. .
P16 S s B R s A8 Sh B wih rerrenc
to Fith 12 SliffalenO¢mBddiinbhs afeteSetiticdnyiniéfdrénd2ab FIO! SRAERIAS. The

an undue limtation on the general |y broad scope of
embpigngni WhAke 8 feasisa Bution of the ayiation boidingiprint ranige produsiels recycled to

i : N j i eneral ., a .
e GTRGEL TR Ncsl 08 RIS DR Ly BORP g i e
figutehebyp moydsseadilydasapolbed by oneof erdieiraskillwh the drefrenelce
. FI G D fferent enbodi nents are described with

t 2.
embP@‘lnéﬁné‘rfE%t ?%S}F}“G' 3 and FIG 4. The enbodi ment where
[0038] | epfhif BHIG] Fféal@&aﬁl@ ﬁee@lgﬂo@ﬁ 'léwiﬂggllsldea)?ylggﬁétmn 1{39&9)21 zone

produqt IS recycled to the optional recti cation zon
104 glong mathirecydhd lyirpgassiior Bedwsae nagyedhpsitlnétp®6ris stsippeat in hot high

ST TNER T T T T T
rem@EA QA B SgehnAbvahea S N@Welet dtrippedddodyiDateh Grodhct is passed

_renewabl e feedstock 102 enters deoxygenation reaction
to isoippiazation agfl selectivietydroseagking zapel i byelang péth regssletyenegesd 26a and

' ' i n. hot _hi h :
BBl D T8 R0 RRE o ol PR Sy R 83 oo
withwatghiead dbiindpRsddaopr@iiciicbdy ey 261R0E20. ChrboM ok ieatedt 28, light

Sel ectively strigfed deox&gfnated product is passed to _
ends;siEAR B9 W HEhb YR Usk ptecam V& hydoset HedernbRoz ahisst brached paraffin-

. i r -
e o B 8 o B, P v
from]8ducs recondyiyzede ¥24. fFirsvteniehad pachffimadrighed pasdiutol22 may be

col SS90 A2 e Sehe P e bahed
paraffhCRRREY SloREATM21 26y 1’ dolik&Ed RI-RQChed inaal.ti Renrh ehed 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
125 to hot high pressure hydrogen stripper 108 optional rectification zone 123 and used as a

rectification agent.
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product 122, and a second branched paraffin-enriched
product 123 are renoved from product recovery zone
WQA2®9/1Fi38Bt branched paraffin-enriched product PQRBS2089037226
be collected for use as diesel fuel or a diesel fue
bl endi ng conponent, second branched paraffin-enriched
product 121 nmay be collected for use as aviation fuel
or an_aviation fuel blending conponent, and hydrogen
(003} e afipig tp 16 eyl mracaspbegies widoxiegevahle fediteckotiean 2 which

j: LY. on -of. hr.anched . .
may BRSSP ploHBtce e AL 130 (X BRERRAR sombinorbm tpreesce
gas ietanhbQpndpeagkutieahny dre gem ®tibined€eedls88arBR0] Wiiah is heat exchanged
. rectification zone 123 and used as a rectification

withygagier qfidepsopndrhem nggdecsd mptgsdegxygenngiop resses 4. Hediepisexchange may

ol Rt SRUERLS s SHA AT LGB 08« oy
contginrmeanple bedonioivnenl Fi.t2rasrdactcdnd 4gaBestygeaiivd 8aatoel4 contains at
recycle stream 16 to .form conhi ned feed stream 20,
leasmeéﬁtaf@ mgﬁe Sﬁﬁaﬁ%lﬁﬂ%d%f’{i’ﬁxrlé%m BB RTdioherhe
feedsObE RAURB bfﬁg@n.myg‘?ﬁ%ﬂ RAcHERALN stfeam$) @tfrﬁéﬁﬁ'ﬁlg the products of
exchange may ‘occur before or after the recycle iIs
the degarbpxidetioni and/or hydrbdasd ygeDeooygerimns orremewst form deaxyygenation
ont ai | t.i pl e beds sh in. Fl a, 4b and
reaciR ¥l B eaBe LSt Ao e B8y Gl reacor

Streﬁﬁ%&ioﬁ@ﬁsé‘s@ﬂﬁﬁicﬁcd?ﬁpoﬁé\ﬁt%bﬁt&hﬂ% 166 B HReMN pRAFENh AR Mons in the
. %égrpdeoxygenatlon of the feedstock to renove oxygen.
diesghdgiling dRHL Fange prche B¥EOUsfaOmMpentnt sentainingdarge i hadrageny vepnsous
r%g“ - +.h C ' and/ or
Wat%’y ro g’glg&n&%ledﬁh‘?aftgo% cﬁéﬁ@{%ﬂg ?Pgbll%ge'r emoved from
[0046¢ ox yDenaemrion eactooeffidemndedneats txcHiasrgedo wot Higlspregars
20 cont ai ni feed to the deoxygenation reactor.
hydrgengrpreT SoMaks Wourdioach duliee LORBBHERINENp APFIoRt stream 10a and
10b. NMIGQIph yBRIZER n RALATT0h { MARRSRILP ok Hir%h Fesllir€ ﬁgcirogen stripper
boi I i ng poi'nt range and a gaseous component contal nrng
8. Inlhgt bigh pressude byrngensapengishagisesus compbmmt obdeox ygbaation reactor
carbon .di oxj de. an ropape...[ 0040] De enatjon
ein 08 o PP EPeL AP RCE Bid mestcal Pk BEe I Ndracky gfiluent
usin@fARS Up Byd¥EEnOMRAAng ek EB BYdrBgenMIK Fhé! BistBIFHIQAGdUL Borhpdient
10 is divided into two portions, stream 10a and 10b.
compyisie ydroger wgeious Wast, caen naokide aaghon dixidedud etlleasd a portion of
P . hydrogen, stripper,8, In hot h
the pRHnE OB BT Rl B nEh BTG ok UitnstiEpeagpuream
14. The oeryggingliqoid coepohdit oddoxyigonhtiéh leSctoitdfREdnk ¥ @bMprising primarily
S r|%%sd fromthe liquid congonent_of deoxygenat i on '
normaggLpibins BN R FADE Ynbes fioak 8 1o g4nyit aeséme Domberf 60 to 100 is
removE§ Xb‘:ﬁo@ h%“n‘%ﬁ&gﬁg hg(@m gf-:l;hsecrigdelc‘ ﬁ@tlto\ﬁ? (ii2.g aseous conponent
conpri si ng "hydrogen, “vaporous water, carbon nonoxi de,

[004thr banpattiox bileot Aipth patssiire dgdrogerparipped Botedmd foempreopaAd aream 16
ressure

is selectively separated into hot high pr )
and ih SR i FindpRIE ira ey U ogie CoMRACH 36 2 Agother porton
of redycfib@a G QBPARRAAI REaH 80X Yl%%frl@trblﬂp? 58200 8 a8kl Ed 85, Ractor 4 and
~ conprising primarily normal par af f'ns havi ng”’@ car bon
introgugad et inferstrge Socatoipsuvih asrbetwaratbaded mamdisibrand br bAwean Kl 4b and 4¢
in orcke%, or example, to aid in temperature control. The remainder of hot high pressure hydrogen
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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removed as hot hi gh pressure hydrogen stripper bottom

12. [0041] A portion of hot high pressure hydrogen
W@ R09pps7 bott ons forns recycle stream 16 and PGI/US2009/037226

conbi ned with renewabl e feedstock stream 2 to create

conbi ned feed 20. Another portion of recycle stream

16, optional stream 16a, may be routed directly to

deoxy%gnation reactor 4 and introduced at interstage
[0042c at ITbaprodudivf g ibenstenorhedselatianyddisraker reactor containing a
N g i R TR
rempy&Bia Uine 28yd ageroptiohlbR&ex BRink® Withisfteth 1 €3Mn#rddh@d into hydrogen

conbi ned wi th hydrogen stream I0b to form conbi ned
sepasptpe A The oyprhead stisan dgifen hysirpgrormepdratar 2oepngaieh primarily hydrogen

. i r ' . Strea 8.may. be
S b e AR S RO RS en PR PPy fprSn 30 rom
hydvgeh Spdfor Dbes pir cstiatl usafg dih@oles 0pand ddbi@dand product separator 34.

se| ective hydrocracker reactor containing a gaseous
In s’ sgpargier %@Hﬁ@@@ﬁumrtiw oiha srccomprising hydrogen, carbon
c nar o2 i g . . '
o R RO B Tk R ot P n B b fihcliin LAY Suite the
liqugk ryderarb®n pogionwf thedtreed is mmovddyidrsogen 38.ep anat bypraduct stream 40
The ,over head. stre 28 fro dro .Separator 26 .
may i S ROR P PTGy QPG W ERT iy O ey £ @adush finper 42
whet@cdionBitd Raih ERigHE S BN QRIS 4k RRRFar& inBAEAMN44, components
_.stream 30 from hydrogen separator 26 is air cooled
withiggs thg yoing rangsloé pvigidordel is remaydd dedreamt4s, pith theoemainder, the diesel
DAl 4. | n. product separator 34 the seous .
rangESRPBLs Beng WAp DA BER S PhyaPobdfic %E28Ra1y. « porion of
the dievedithgecoryydheny anlifdd drélfecydlad Ramediod 18 hashthrék @R &RErogen
.are renoved in stream 36 while the |iquid hydrocarbon
SUippe § PRS[PnBfreetHicaden 2am2B and vipdvie an pédidenabeesiiB@tiomageat. tream 44
' URICPIHAD 11 TPET 2R oP o REHEIRITR, M RRRE S eaving o
naplgha beters 522Anhef eptoaaiimeen?,g4haviongaybeised o @byld Meeast a portion
volatilities ar se&grate i nto stream 44, conponents

of thGTR K410 49F FATHETTPAFGIS L6% SAPPHFiGR 2PRedP THcecapeg TNt of n-

paraffths$hdt @R dtRerizdl tdbrhGied pARIFRGEr . the diesel range
conponents, being wthdrawn from product stripper 42

[0043] | | Hee vipor Ophingietdny produgsepargor Bf conhénsdhegmatousgog®n of the

oS Doy B S LR e b . h e
carbbi2@ok ide @Ad poPareQind iPdreafd 1818 Sbted oPdnRE dbJokiRBAb separate carbon

~rectification g?ent. Stream 44 is introduced into
dioxjde and hydragarsulfgleiine the ypporatreamtBecaessax deeostp@hydrogen, it is

. L eayi bot 52.. Any, of :
desi D RRIP R S0 AR SRR AR OB T T BB S gt
the chbas dioxide@i bih 0xcesd oftshful @AMRIhZ e3rhSheAONE offel tdiRPhrate sulfur

back to the isonerization zone to increase the anount
contgyping sampereniang igaon dioxids dioat the dydrogens v apes Keepm 36 is passed

throlRBAL R of RAFRL6 T8 Y MerS LG %@e%%c&%g%%z‘?ﬁ%c&lth the firs

Sepafat or 34 contal ns the gaseous portion of
amine sbsrebdr zatd T Taé inirerthowhite be erapipyédsiagiratantigasiubber 56 is capable
car bon

_hydrogen, carbon oxi de, hydrogen sulfide, .
of el TR SRR TP OF BHeE G the sulfur
compIieRe s@PSRMDELed QURRPSHRLR HBHERe 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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di oxi de and hydrogen sulfide fromthe vapor stream
Because of the cost of hydrogen, it is desirable to

WO e®y1B31 he hydrogen to deoxygenati on react or PAL/UR2D9/037226
it is not desirable to circulate the carbon di oxi de or
an excess of sul fur containing conponents. In order to
separate sul fur containing conponents and carbon
di oxi de fromthe hydrogen, vapor stream 36_i s passed

for thiafisti ghine abpeibenzont fratm DENE inctude tertiGARSDEDY BeY sriesdobents such

e h the first amn
as 30 PRp R0, KPRGE PSR ahd PR LY bty hiosie s §agen sifide are
abscﬁlbédiby @8 lafenSCRiBE hydBgdnSaSRP aRb&hArsS@lifC ey zone and into line
enovi ng at | east both %he conmponents of interest,

68 t@ Be Irsclad exihe drsa ractionezosed Fherangonis ersnersted andthesarbon dioxide and

sl A0 34 R L RSN o M B e o

reg@éﬁtﬁ aptinaiag e ticyded for ateskaie Thy teliasddharInaiid i@ and hydrogen
See US 6, 337,059, hereby incorporated by
Sulf}dsfnék%fh@?earr Rassed theptigh seqopd amie wibberaone 88 fdirchidgatains an amine

h
sele iR RS RBRE, o @t PR AT ARl g grines are
availiB80Bom ARZWnd icbrABASE, artihie onaembasdmhbmxhejﬁnﬁeﬂare a promoted or
.hyd ul fide are_absorbed by t am ne ile the
actlr@#%ﬂ 3&@%&% amped Ry her Sepd aming, QR HBE O RO Wnelude the
UCARSOLMY 08 B8ed Q1\R41s QY 4! 1961 011 01 *1@2 TS fh, Hg?@i 15, 5. Therefore

zone. The amine is regenerat ed and the carbon di ox
the @ﬁ@mml®w5®mumsm0@ aneine sgelbeancher Brmd o line 66 riléle amine

may%% e enﬁ% rﬂ?‘?rg %Fr i?eté &ﬁﬁ%ﬁ?@gsﬁ_&ag fr,{ltg %e:éq, ge g%ggagea amine is then
reus€d fab@ [hediy@f@gé@ s@fde My dbOER Rcl&dofthél@edxPadnafich @&tﬁ%@one
passed through second am ne scrubber zone 58 whi

Coné’é‘ﬁﬂ%foﬁ dedifstaaubbergenetcivdes 4 t@rrrmm@g sythe mng¢ q@BO ugwc The

|
3k 89 E5KDG0 SRR AL e SO AL DL,
“essemt@nllgivixas heemt thathke eparmasy ;ﬂéﬁuﬁ: (iiTtKDé”lﬁtseﬁbs@fbea@ Wwikihet34 kPa

I\/DEAj[ SUI ahle am nes for the second am ne absorber
absajugp & q‘OrR§ PEFALGE Pt TEICARISERqtioq zpks- dioF pxasmple, the pressure

of th'é%&’t%ﬁ&b@ﬂ‘l% RodSorERlH 1034581 B%old 'f%lgé Rmkﬁ%ﬁ%axﬂﬁg dplf he reaction

herefore the carbon di oxi de passe rough secon
ZOnQaﬂFh‘ﬁwcgm ubine absoolre 268 lanplerauaﬂ O 4 pressufGrangehef feom 38 kitayabsolute

be.re h.rel ase dr og ul fide
0 i b PP G e A T Trob Podies offged ata
templefurb Yichi R0 leaSUloCingieheFBivn Qﬁt HE0Y SdpafhtdroK bdpng the absorbers warmer
deoxygenation reaction zone. Conditions for gt first

than ghersgpiator opamdies tmﬂliu@t@@ aay fightdedetcarbens i thmmproaplgaee aiid prevents

i ISt absorber | rat ed at
the @R eﬁi{ocgﬁ%‘ns{ R& nggreélsmlgélggbl}ea ?rhggF 8%¢tion zone. By
[0044]SSSéIhtnlnﬁg EQ/FIG B, ths eﬂib@dﬁnehfh@ihetsﬁﬁreQQ@&S@ilbé&&b@ff@ﬁ/&H F&pect to
the first absorber is within 1034 kPa absol ute (15

FIG. ;%sw%b the £xgeREOB PRIk Qf W@Qﬁle&eh@ng@mp@nmz dline 46 bemg
o RXATR 45k 1S T30 D 2 AREEBAT o

zonedB ahd esedleaatréificaiamesgerdfingpoeion Bﬂn@mhﬁ @oﬂ@ﬁ@ﬁb Sropziérﬁwly recycled

% Fﬁtai‘(gg in a Sssure ran e of from 138 kPa
in ling 32 cprﬁérfg@y 2eLfriRgoE S apuYIalfestifigniopgpnp 23 and used as a
rectiffafiOn a@ye | €ast the first the absorber is operated at a

[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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tenperature that is at |east 1C higher than that of

the separator. Keeping the absorbers warner than the
wWGepanssar operates to maintain any |ight hydreCEURINS037226

in the vapor phase and prevents the |ight hydrocarbons

from condensing into the absorber solvent. [0044]

Turning to FIG 3, the enbodinent is the sane as

descri bed above with respect to FIG 2 with the
Optl@rseélefmthd o lmmﬁaéaaotdﬁglaprwum lodlregen shippeti Pe@éionalanrgeﬁcatlon
zon C%Tyno ? Aﬁc{lﬁﬁa%o% en?'tﬂ]egdl ngﬁggal l oéx?ﬁﬁg b’bg‘?elgﬂ and portion of

r esSUr's
napiﬁbzi b(ﬁmﬁhs F2661iné 5Tadrk 0OMEDBE 1023 RettiBisRbnaGerd stream 53 which is
ctification agent, a portion of naphtha bottons 52
Optl%aﬂés peaveisd Kk orheghyrspssareilyydrogpistgpeer BeopeRal fgegfication zone 23 and
n stripper 8 optional rectification
usedg%ﬁ‘é% anofp{?ggg as a rectification agent. [0045]
[004BUr ni Mignitrdzifd Ge athouhtve nerhad giarmginds tha btyb&s saf®naSization and
descri bed above iﬁl} respect to FIG 2 with the
selege dyiogtacking ronghielps tomest isze PORL Weciipiogs k¥ @pany ghighon fuels
HGATRO b SighffichhBAoHEr RE LG

QRN e P48 S RUARS LORRLX 58 HElRE Nk
that bmfs lﬁluecmnematmraad Baecarvd huéledraalsmg zmre:care: ﬁmtos:lrmemned and the

ag t he diese eco %n&‘ t:l} i ne a and
norei PRffipsndtalii s HEE BHEC Bam It e cembar’ Siried
parafﬂihsf D6 Rrh@Gtrhditgaduc@Rs 8088 b;')]t%rfa? RONRABRESHR, he invention both

optionally recycled to hot pressure hydr ogen
incluging gngenct cliginigdhrtectifiatipn m@tm 8¢ hoohigh pgessine hy@egbnas@pper was
- t] ent M.nim zi n
Slm%%% &gc?eg%ﬁg&g%gh%tth%gl%glgagl) a HllaSXIOn’r%% %1 ;patg R%ﬁl&tlon was set
and se]lOéthlo\ud poind tapgat &ﬁrkhen@e%@ﬁﬁgél plodscttvais REeln the §fWEtion where the
l/nt speci fications for many aviation fuels w thout
Opmﬁlé FeRidf1 1%10% Y "F%Sdlé’h?fpylolym}e qveell parcsntpgs ofdtydepsphenyin the
I

via R e e R o1 A ABR93 [ehve crackin zone
via thelrbighzecssamediytivgemgarippdr oparhedd stesmgen de@tthinediavte 4.95 mass-%

i gh f ts .t t h di d
and 35 Be e e S BB Aol St GEL DB RANS e ahon and
selecti®8 biabkiG@LoRViZ MR B0t ﬁl?l‘? Fie@éﬁ?@ﬁﬁd?&eﬁ%rtbpbf@e%h@ &re%ﬁ‘fjwas

not including the rec i cation zone in the hot high

detelﬁil@@i;tmbé 5de@gé7m Elewplpi@tnOW@ rspaatrdathedinnusngibd eptional

a t a_naxi m d|
rcrfi B ZieOH e O ol B8 PR L G o Bl B By
mmuldth@n dhesedrall pargitdpe 0fHfdrodd@sors & the |aﬂlaf1&€ra§gé‘f%ﬂh§ﬂie‘@1|ibsel range
wher e the optional rectification zone was

that bsipatsed B, isqmpeaizanesy and|selsetivecrackig zene ripdiroroa highrpsespire hydrogen
Stﬂp}%ﬁ{g %v@r}{ézﬁit kR in W0 Y6e Héd forb% i f&g&s % NI el Iétactent %’eo gﬁﬁrﬁgocarbons
I soneri zation an ecti've cracking zone

in thdnﬂ)stlatmng“hmga:rtbafbypzesémdé Bgﬁﬂn&tﬂbﬁl@@@ﬁel@ﬁ@é beadng kérRama the hot high
etermned to be 4.95 nass-% and t he 6er centa

PrESSHgf—'o*r g&% SHEPSTPVEgachiTeary it deicrgret fabe ) prssed: ?h%result of
this chARIREIEHohNANASEL ALY B SLARK DY FORE: MBe DO HoFC ot 2

hi gh pressure hydrogen stripper overhead streéam was
constdettayration éetl podbe yicld bf Has srad%- % T hearsinonhsatin oviatiastuel production of

9 maSs R a?% %gﬁstgnltql—éﬁ)c’& Ifrrer:gzeup%h{]tg the optional
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rectification zone in the hot high pressure hydrogen
stripper as shown in FIG 2. In this sinmulation, the

wW@®pal133per cent age of hydrocarbons in the aviBE€T/082009/037226

range plus the diesel range that bypassed the

i sonerization and sel ective cracking zone via the hot
hi gh pressure hydrogen stripper overhead stream was
deternmined to be 1.12 mass-% and t he percentage of

hydrocarbons in the aviation range that bypassed the
CL$§6 g yp

Meri zati on and sel ective cracki ng zone via the hot
hi gh pressure hydrogen stripper overhead stream was

1) 48565 AR DréRuchE Adilskel H&%ﬁ%%m?%&é ?ﬁf&uf:t zggd atnmvﬁattiog boiling point

change corresponds to elt are tion avi ation
fangé pprdodivcem farreemebpofiendstatk co@patsing; const ant avi ati on

P RS, B S8,
- 4Q0ie w AbREEEd RUKNEsirfele ¥ aMByst ) reActRIOGRaRi0hOn BE PHUEARGDF

a di esel boiling point range product and an aviation
boihlydregep & providgrdéspreadigotzohe pradactrsenawabingrifiae dytiogkn, water,

conphi sing:.  a reating.the feedstock.in a f.irst . -
- oanteeB Rt SOl bG et R R e EiRb e disse boiing
r enewibigefae dstheakiatish BGili@g?@hﬁlrz}h%E; aid reaction

conditions in the presence of hydrogen to provide a

b) pelectivehr tapartingna aiopBightprese wigditagap piripperga gaseous stream

h . , g i i v, r .

Y OB 180 AL R, Bt S RRRIERED om e
poiredctivangree @ndudt Btrédne amd/a stnhadmded irtdnn gompprisihg helBge the paraffins;

ﬁnd b selectiveLX separating, in a hot high pressure
y 4t ‘ngtq“_f oy idegs @L?sse§??‘g§ﬁ?t%‘r?@“? g‘? Fiitagt an
| eaincRizRG6T e RE LT DBy BY ARG N catBLCE isoRRH 2 GRIMORR sele(cjtive

€
oxi des fromthe first Teaction zone product stream an
a cmekingdendisibne@reteonyaly Bydrgeratk htdasst apheiopanf dHef pansffins and to

c) .introduci ng the.remj nder_streamto a second . .

r e EPIEGHe 2bi5A™ O A b BRI AR ESnatER Daghed paraffin-enriched
sekgednh:ve hydrocracki ng catal yst at isonerization and

sel ective cracking conditions to selectively

Hy gpdJinzdbg bepnchasdaparaffinsarichegdrstigamiand theagagediisnyeamand separating
'S ' ' par.af fins.. an o
SR AU AL ROE 0 B ORI LRG0 om a i
cobpdmgarbée chnpoeheshdoawadkf comgorehghgd stream and t he
%aseous,strean1and separati ng aseous conponent

onRrainggheykiayid hrdro B%g@ﬂp%}a?ag i HoevedheadisHeamrpdiesel boiling
i gfingdly i I L
o UEDRARED AR HOMRARS o R bt Ih & prE IO

2) Thetppoams of/E€halre ddughereampriaingdireselingad hirewifioatiicrt zanarig ehe hot

roduct, and an avi ation boiljn oi nt range product
fgs,h grﬁ%su’s(? @)écgg%enos[m@e&i a!ﬁtrfaxfllfpleﬁ%p e@&r&eigg@quconswtmg of: at least a
PRGOS tRY dieb bBil g Pokult k &Rk IpPRHELABIE A &IPS the aviation boiling

point range product; and a combination thereof.

3) The process of Claim 1 wherein the overhead stream comprises naphtha and LPG, ihe

process further comprising recycling, to a rectification zone in the hot high pressure
hydrogen stripper, a stream selected from the group consisting of:
1)  at least a portion of the diesel boiling point range product;

i1) at least a portion of the LPG and naphtha stream;
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hi gh pressure hydrogen stripper, a stream sel ected
fromthe group consisting of: at |east a portion of

W@ b@9dis3el boiling point range product; at | eBGI/US2009/037226

4)

5)

6)

7)

8)

9)

portion of the aviation boiling point range product;

and a conbi nation thereof. 3) The process of Claiml
wherein the overhead stream conpri ses naphtha and LPG

the process further conprising recycling, to a

r edﬂ?fi‘i least ppATtae aingphiha shierm Bengiatpd by senaeating dhoyBa and
strip I t.h consi sting

of : i?S%¥mfggéﬁﬂg&%%?€$%%§%¥£%ﬁghﬁféggpgﬁgﬁp%ng poi nt

r arigeatdesa o @brtiani of thad avigésitbolipopdihaangs probectL g and
naphtha streamiii) at |east a portion of a naphtha

st réafyereiatiy hyreelepar ati ng the LPG and napht ha

Th PO L, b e R B PR PR Rurddcompriss
hydvdgrat andaun tast)a ponsiorc ofithie hatiogen tshsep@aded febn thadranched paraffin-

A e R A D T E—_———
andnplb theRStthigh PRdukORyRbednhErifhedr ogen is separated

from the branched paraffinenriched stream and

Feepioresn gf Clmhly trbgespmprisngdcyaiomat foetidr efrtbhsninainder stream
tin-enriched streamto the hot high pressure

RGBS S s o BB o P BIGF et o

feedgosdksin ige 1aagy6f 2Naoag:porti on of the remai nder stream

conprising a least the paraffins to the first reaction

Throggss ag (Fimnlewhereinghe pvarbeadetisamsompaigest [k aphnaphha, the

; -8 - i.m.1 whergkn
RENS D hcE sdmbfifie fenafiind M LPOART Badlar SRl LS Nram
prdacepbthhutrtde and enpeligd ndesepposivh o tHehaphdRSs@meh to the second
napht ha streaminto an LPG stream and a napht ha stream
EHANECYTling at | east a portion of the naphtha steam

TR $rB&s§ 8EOREN rlexﬁﬁéri:ig IhZ ARE and@ec&ﬂfre@&%%e?&g GpBiafdae

wherein the first and second reaction zones ar
@pditiane hchdingonmgintpeotise oh clOf@ita ¢08°G emdepasureofdo 58%RPCabsolute

4000C ressure 689 kPa absolute (100 psia
0 B350 R BB ARG B BTN o rotbeiodgnb oY pressure
dt @act BONKEOMBoRKe GORSSRS Staker Manl BAYF (RHMrsKRAcEPSAnk I Be hot high
(50 psia) greater than that of the first reaction

preiere hyHEogen stripbgihis ppergtedrab a kgpepesefure oft 40°pger3008C and a pressure
0C .t 0. 3000 d
BRSANE FhadehdBRRLEER0h (RITURORRTRN s o)

pressure absol'ut
Theatroabs dh€lafrh 1 sthef€in tid @hewabiefeedytodNB i b BGRGSe &f co-feed with a

Claj m erein the renewabl e feedstock is in a .
pRirQletidgrocagon desisigek ring thepetenlamhngiorgben fsfstock is co-

prGeUeh QG thaRthelWaBIcRELdsR).gUM hydrocarbon feedstock is
d

coprocesse
The process of Claim 1 wherein the renewable feedstock comprises at least one

component selected from the group consisting of free fatty acid alkyl esters, 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, and kernel oil.
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with the renewabl e feedstock 9) The process of Caim1l
wherein the renewabl e feedstock conprises at | east one
w@orporsst sel ected fromthe group consisting BET/U82989/037226

fatty acid al kyl esters, canola oil, corn oil. soy
oils, p eseed oil, soybean oil, colza oil, tall oil
sunflower oil, henpseed oil, olive oil, linseed oil
coconut oil, castor oil, peanut oil, paln10|l nmust ar d

10)0iA dicsaltho ngensintainge nreducomnd yreaviatiprawdling point rgngeareduyct as
LA mlk, fish oil, algal oi
éﬁk&xJéfmgﬁ%éawééﬁﬁlml canelina MI, j atropha MI,
curcas oil, babassu oil, paln1oi|, cranbe oil, and
ker nel oiI.O) A di esel boiling poi nt range product and
an avi ation boiling point range product as produced by
the process of Caiml.
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