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PRODUCTI ON OF DI ESEL FUEL FROM Bl ORENEWABLE FEEDSTOCKS
BACKGROUND OF THE | NVENTI ON [ 0001] This invention

WO 200808806 0 a process for produci ng di esel boi PEHES2008/075699
range hydrocarbons useful as fuel fromrenewabl e
f eedst ocks such as the glycerides and free fatty acids
found in materials such as plant oils, animal oils,
animal fats, and greases. The process invol ves
hy dRSYRHEITION, O BdES Bl XY IE L FRAM BERENEMABLEFEEDSTOCKS
and/ or hydrodeoxygenati on and optionally
hydr oi sonmeri zation in one or nore steps. The process
is operated with a volune ratio of recycle product to
f eedst ock from BACKOGROIUNDTOE TpHOBNESNTEONper at ed at
a total pressure of from 1379 kPa absol ut e(200 psia)

4826. kPa 700 0002 e demand
100pS), G Bisd P ToT P HA S e or o] irof et ppline GEres Rydrocarbons
usef 8§ fuel HrolNCh&ATIORINbEL RGN Aths glgr'{:&‘ﬁi%s Qhé %e th QiCldS found in
petrol eum crude oil for producing diesel fuel

matgtiell smqvéantsnlmtmﬁaslsb@emak fatsmen] geoee ﬁ@wqinbeess involves
L N RN LA LR P
hydASEh@izaBOY REGHR cﬁ‘@ﬁjor@lsﬁﬁé e pRoce@s 'Eglerafeﬂtv%ﬁy COuAR ratio of
inedible tallow, fish oils and various waste streans
reCMﬂ:}broé@Ct%fdedMDdﬂfjoﬂuﬂom 8§yl eBlzeroensd issepaeayal slatdgepressure of

T e

(0069t h ak dhgsearl B deS %ﬂfﬁg'm%\éffﬁé iRl &oﬂhivﬂia%éers is

carbon chal ns havi ng rom car bon atons.
incradsinghiatdrest ahsiunses iothet ﬂmngie;tokenmctesdeoml fokr psoduainglakéesel fuel. One
fully satur i or_poly-unsaturat ed.

d
suclh g 1S et gt ?f‘éﬁls? g?‘-‘?‘}?“tahlé’f sqhcedi IderoRipFge pde sources
inclREQBHCA kL Bt l‘?tfthﬁ/o g&ﬁg&%cﬁ LORA Ila e?@ lcaftdid 'ﬂ%grﬁean YRd algal

4,300, 009 disc € USe o crys a
Ollsaflrlllllﬂ[ﬂk‘ftaESI sutlc at mediblel tali@s, fish dilsravé Ivttrl@lsawdstd)sdesms wadh Byellow
andgorn oil to hydrocarbons_such as gasoline and

Famr ggpses apd pevage shidgsyTherrommes feagopolghssedouiepisdhat they are

f 0 Loy [
con Y AL e RSSO BT N Lo
contam adpheti@cabosdnidsdaeingdidm kb D& lchﬂSon LS ROUH¢ AIZHAAE Bhains in the
di scl oses a process for treating a hydr ocar bon

glyceaﬁﬁoqﬁgﬁﬁs&@n Be Sibgiaeanted oF gionow) or palyolseiARshat i on
00632 I O'Y‘ﬁé}e QM% xje %ﬁ'tﬁe&‘%& ﬁﬁcloglgrg 9{1@ SprA@chtloﬁ %? Ihg%rg Wfons from oils.

vel oped a oces es an o
For pxzeﬁple,aw SYEIBUO@’OQ [dischieek haasosf optalisd gpmiddilicate zeolites to convert

pl:cmtt]gl(-iisr Sugcﬁ rgigtcgm ocjle t%%&ggo)égrlb%}lse suc(}jlea(s: aggs%?lgg lar?cg Shenslgzﬂ(sj SL?crh as para-
xylene. US 4,992,605 discloses the production of hydrocarbon products in the diesel boiling
range by hydroprocessing vegetable oils such as canola or sunflower oil. Finally, US
2004/0230085 A1 discloses a process for treating a hydrocarbon component of biological
origin by hydrodeoxygenation followed by isomerization.

[0004] Applicants have developed a process which comprises an optional pretreatment
step, and one or more steps to hydrogenate, decarboxylate, decarbonylate, (and/or

hydrodeoxygenate) and optionally hydroisomerize the feedstock, and which can be

successfully operated at a lower pressure range than previous systems. Employing a volume
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hydr odeoxygenat e) and optional | y hydroi soneri ze the

f eedst ock, and which can be successfully operated at a
WO ome039pEessur e range than previous systens. Bpgil/oy1008/075699

a voluneratio of recycle hydrocarbon to feedstock

ranging from2:1 to 8:1 provides a nechanismto

i ncrease the hydrogen solubility in the reaction

m xture sufficiently so that the operating pressure of

rati¢ peregy@e brdoealortie (Pasinock @angmefrmaﬂglewo& 1 grayides gfmgchanism to

1ncr%%etf%reeh§?(ﬁtté%:% opfbﬂ gﬁx}/ tgxs lr% {1%@){ Ic’ntr‘]e%ugfém?xggr etgfhtl%ﬁ)e operating
pred¥ietaffiige préb®s hﬁ@‘b%llmeré@ NEh el TRY, %(ektﬁf sQRREFbldhe fatios of recycle to
R £ressure in the range of 1379 kPa absol ute (200 psia)

ee

stpck golaskPapebibo Metieed iydmgps S(d)lblhsummma@ﬁmeture The reaction
son N5 ¢ SPBaIErY et oite HLBF eresst 45 B kBPi pf grfaio 4526 kpa

absél6REMEPpSa) eedst ock and the process conprises treating
the renewabl e feedstock in a reaction zone by

hydr ogenati ng and deox %genatln t he renewabl e
f eedst ock at reactVMMaBNIPT ITGHSINVENTHINde a reaction

pr oduct conpr|5|ng a hydrocarbon fraction conpr|5|ng

par se e ran uel
Bhehiabny *ClobpoRRn e L1RRRealPh oL 3R op §RhespHuet from o
rend\&kh‘blerﬁé&{sﬂfeﬁrah@ rthef pro€dsh @&nf)ﬁ’sets RatiRGE 'réiféwé@FéQeé’éﬁ@kE lifla reaction
the volume ratio of recycle to feedstock is in the

zong bjng)edr@genztmg sl oxygeptinghalrenewahls feedstack ahreaetoatuenditions to

provngé/ a rea gl(?ﬂ%%?)@;lg ed b9 @g.fléwg ?\%?%@r{sg%%%i)&ﬁf@s useful

as alhdsél lﬁn]ﬁl{goﬂéngﬁ fusl, Gk hi@l bRAEEBmPHRM, "hﬂd%@cﬁﬁ%}ﬁ'ﬁ&m@ﬁ of the
hydr ogen solublllty pl otted agai nst ‘the récyclie to

hydfosaon feastipn @mrr:}lctmn@ong wherezn memohmﬁe wtmpérdcydn talfeedstock is

wher e i tent t he pro | otted versus
in (T ORGPy PhesgieBh Rk i B Belyfias o prvide an
isonfyBE@EAL i pradgf or a process having a 4:1 vol une

ratio of recycle hydrocarbon to renewabl e feedstock.

[0008] FIG 3 is a plot of the results of nine
di f ferent set BREEF BESECRIP RN Xt HE AMABINGSe

decar boxyl ati on and hydrogenation reactor, with the

el cent of
000y °| 16 1808 R of iR AELABNBSGS EbuRint D Gk Sotubitey
plottea@Bgandiehd rec I @ fe&DraBESCRI PTI ON OF THE | NVENTI ON

0003% As stated, the present invention relates to a
[ t ocdd§- Ray a plop gﬁ@qm@aﬂaom gaip odwrepexygen content in the product is plotted

versus hours on stream for a process having no recycle of hydrocarbon and for a process
having a 4:1 volume ratio of recycle hydrocarbon to renewable feedstock.

[0008] FIG. 3 is a plot of the results of nine different sets of operating conditions of the
decarboxylation and hydrogenation reactor, with the yield of normal C17 as a weight percent

of the feed being plotted against the temperature in degrees Fahrenheit.
DETAILED DESCRIPTION OF THE INVENTION

[0009] As stated, the present invention relates to a process for producing a hydrocarbon
stream useful as diesel fuel from renewable feedstocks such as those feedstocks originating

from plants or animals. The term renewable feedstock is meant to include feedstocks other

2-



10

15

20

25

30

stream useful as diesel fuel fromrenewabl e feedstocks

such as those feedstocks originating fromplants or
w@rioamb®00 The term renewabl e feedstock i s meanPCT/HS2008/075699

i ncl ude feedstocks otherthan those derived from

petrol eum crude oil. Another termthat has been used

to describe this class of feedstock is biorenewabl e

fats and oils. The renewabl e feedstocks that can be

thag thege feriveddrosm pefealeum apda viloAnpther e thaghaslieen pereto describe this

clas'vb 'f ?Qedgtgng{s bsﬁregee\%/zﬁ) re{;agwnld 0118 'I" ! e%a%\ia}%: té%/ f 8@%@%3@%@% be used in
the pRROEG i eREibA ﬂﬁ:hﬂfédmg;)ﬂ thes@Wh 8T oBYisdElyBsrRIRS Bhd ABEfatty acids
| es of these renewabl e

rocessed as wel |
(FFF%éeM@ﬁtdklese glﬁ@ﬂr@Q%Wﬂbb‘t triglycerides, butrmvmlxcgrld@aamdldaglycerldes may
eed oil

be %rSTehggﬁH [rroc?sgé[dl B eflf) 'égﬁlﬁlp{e&&ﬁﬁlegq 'I'ene‘ﬁ%br]r% ge}égatg&sl inclide, but are not

limRéd dectola oil, 'cBﬁﬁﬁﬂ s6Y bils, ¢aHe¥dloi0bdybesRSl, Q1A tall oil, sunflower
peanut oil, paln10|l nustard oil, cottonseed oil

oil Jhampmﬁ@ﬂoplilve thllm@@nd cylewwtacnu cbst@vml g»r:aas ed, pdlmradl, mustard

oit. 5 e g ikl Blio K oomed Sr B sfiees by, AL in milk,
fishfﬁf;‘ Q%P&K%CWQ& él'ﬂ’(%enﬁﬁi' il 'llﬁé %d@tﬁﬁhp@éaﬁlp%slo? ré‘n%QfﬂElE & dstocks

group conprising Jatropha curcas (Ratanj oy,
incl@dsnar¢diblangdetablir eibdirm thivkidnpoaniprdingdatédyibla um)ls (Ratanjoy, Wild

Kar anj and Azadirgcta.

Casfetoam: BrRu AT MrRae %ﬂesamgmaﬁtaéﬁ@mw Hoggg), and
AzNBH8S Bldi8a {Neeﬁﬁ' ™" gli]&hd@@i}fd‘?{tflhsaéﬂ tRb b‘%@fa@fea(frgﬁﬁnal fat

chains in their structure which have car bon
congimpatéphaiit hydroerapa@r ¢haynsah thefmestfuatuse whuthdmai/s8 ¢t eirhomgtoms with

hi gh concentrati.ons of .fatfty acids with and 18
a il BS B iRt pBinipgs il cpiesgRalios PeTactiids With 16 and 18
car‘tfo%ea@(ﬁﬁéj W AR el s RS ab S AWK O 6T PARTeTR Yerled0

be used as the feedstock. O her feedstock conponents

hydwieaxblonsremy biso bs askcd Bghe theditbek. &sha fedstbdecbmpmpon evbich may be

ination wth the above listed feeds
used EGTALY S Hi-Tort EDRPORIS PRI HGR e 309 Fahesdstocks,
1nclh'§ees%eﬂ%&f)lf ilk a\f‘@)ﬁ?(ﬁrstrial Ablidsed ﬁ§e'd\f)%gﬂfu§ Qlﬁkéshﬁqt}l%sl (ferlved from the

gaS| i cation of coal bi onass, nat ur a gas
gasibiyateoned wond 1 iemnss| omefraicgas ﬁﬂlos«teé }byalalobmﬂﬁaam liquefaction step such as
h t I . s derived from
Flscg her Tr g]i%gyr h%glh ,%ﬁxg}ge)ﬁoffor% nzag?n \;ﬁgnél or chemical, of

i i o o
and sthet fathedc oild ge@mtmlr:ﬂﬂ)@pkod&tbﬁtpmqﬂuwl&nﬁmb and chemical processes.
nd chem cal processes. M xtures of the

Mixgg%{,cgﬁegg]@gz? lg'@agtoq:{géynaaq gy @éls%%oafgectmg@gnts One advantage of
using ABRAL otpo g}ﬁ i 395G (?ﬁnaﬁgn ﬁﬂn‘g afeGo%eﬁ &5t éfé ﬁ‘gg p% Rlvaste

the trans mat | on ave een consli

prodoet fromagpeeolptimdasdd dr bdier propes b @ uatublEs eclfasd cotpefient to the
process into a val uable co-feed conponent to the

currenly PFERTS: pr ocess.

[0010] Renewable feedstocks that can be used in the present invention may contain a
variety of impurities. For example, tall oil is a by product of the wood processing industry and
tall oil contains esters and rosin acids in addition to FFAs. Rosin acids are cyclic carboxylic
acids. The renewable feedstocks may also contain contaminants such as alkali metals, e.g.

sodium and potassium, phosphorous as well as solids, water and detergents. An optional first

3-



10

15

20

25

30

[ 0010] Renewabl e feedstocks that can be used in the

present invention nmay contain a variety of inpurities.
wo-00983%8npl e, tall oil is a by product of the MDUS2008/075699

processing industry and tall oil contains esters and

rosin acids in addition to FFAs. Rosin acids are

cyclic carboxylic acids. The renewabl e feedstocks may

al so contain contam nants such as al kali netals, e.qg.
stepsig dip [AMQYS s pach 9§ thm cQHB A 96 @O%sénlw@ne IEESlbk@I prwatment step
step |

anm g (!oggaggngﬁ{e 1"6 feA@sé&ﬁ(t %ﬁlir{] ﬁ% h({[llsgxzéalﬁs g %S]Ilb }nea pra{ %atment

zon@ @Spﬂebéfﬁmléﬁteddhﬁﬂioﬁﬁ ﬂltheﬁibﬂi@xékﬁﬁg)é M6 i§ Anhaaiciif¥etdi@nge resin such
renewahle feedstock with an ion-exchange resin in a

as Aonberhisht nenandzen de aseduset heddn mevactardhdiigh which tihgsedstock is

di h
ol GRFEER ARG TR et foddifia "can be ueod as a bed in a
[OOIHaCt AnothRf peAMbINREER thhRnf Jdﬁ%lhﬁltg tsomgdld taﬁﬁ%hgﬁ' This is

ei ther upflow or downflow [0011l] Another possible
Canmfeiams by @pnta@mg\lhm tredgntlawithanbsidi Ssc}aasmullfdrla,mmhqm:hhdrochlonc

H ont ct in H Beedst oc
acid Speidors AbR ] o8 aedh P i g ey BTG MG e Setuous
proéels. TINBREHL s dohRSvidtd @iltﬁ@ dcifi S6RBLR ﬁ!ﬁlaﬁz Rt Qﬁbﬁﬁﬂ%ﬁlﬁgﬁglre and

either in a batch or continuous proces Contactihg 1Is
atmdspherioptelsuae.df th@tcenacmrtg isdbn¢ inoncansinaddsymaines ribis @stally done in a

erature an her i ressure. If the i
couph Pt Ay oottt o Fisco anHee mGtgl cogtaminants from
the H3HAbIKYis AABBgH fhe @€ LR TPA b&HMIBR afdBRIUIB nowliGh tl?e!q %se can
possi bl e neans of rendving netal contam nants
inclideedsmmowkguas] bdus eithdr wileousithait dgmalratiathmdsatamstmuch rae mckel or
IAJ. knovvndnthe art. These can include alunina g %

cobf]E ddluaiivhrd VSR GFAGHioR SERN ERCATSPITSE Fticas Y ry BHE be cmployed.
Hy®RY5BcRginPsedtels tﬁ’z{t deQbakl in 6SQN i/ ans R %@%(ﬁﬁ@& 9y Beeference, is

extraction techniques are other choi'ces
ano@nppmgreujmehytdcmmmdash npydaehmphsetthat descri bed in

ot r L0 e oo Ramaaad arachomaetsmEHp yBe OF [FOBIEFalyst beds n
one Hﬂ EIOF@I%Q&BRP 4fhé: &fr%l fQéQﬁﬁi)gf( % Aed RS Hc%e %Qé?i‘é‘to&%“ﬂﬂ!aﬂ t?alvg_%ot been

one or nore cata S I n one or nore reactor
treated nmaimd&bnmhm&tmamn isthoseceedieocke pasfiarins ﬁrbt&tatment zone. In
not been treated to renpve contam nants as wel |

the rsgctte%?@@e,fté% tredgessis sopieted ovithrp hydgpespation ordirrosisaiéng catalyst in
the ;&axg%etnp@of eﬁnat ﬁ?&ﬁ%%&\n& E rgcig Pg(?ry g&?ﬂi&eﬁt%% ﬁgeﬁ%ct (;}

dro on ) otreatl ng ca

unsamllreaé FpOﬁlcmfs ofl ytropenffatc duilisoHed@geitios on ﬁ?drb@éﬁm@@atalysts are
drogenate the olefinic or unsaturated gort i ons of
any 9%@0?? welt krewmincthe peisheh asyieled grew&k@lénolas denum dispersed on a high

surf:ﬂ:ﬁ%é%tshs@xjt r@thgﬂ{ L(i%b?tloqlrc%t Flpg eoﬁ’\r/%ol no%?e metaf]catalytlc

nIC enun1 I sperse
eleneAtsalidpeedd on a hlgh surface area support Non -limiting examples of noble metals

include Pt and/or Pd dispersed on gamma-alumina. Hydrogenation conditions include a
temperature of 200°C to 300°C and a pressure of 1379 kPa absolute (200 psia) to 4826 kPa
absolute (700 psia). Other operating conditions for the hydrogenation zone are well known in
the art.

[0013] The hydrogenation and hydrotreating catalysts enumerated above are also capable

of catalyzing decarboxylation, decarbonylation, and/or hydrodeoxygenation of the feedstock
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surface area support. O her hydrogenation catalysts

i ncl ude one or nore noble netal catalytic elenents
waele@peswed on a hi gh surface area support. NonPCT/BB10081¢75699

exanpl es of noble netals include Pt and/or Pd

di spersed on gamma-al um na. Hydrogenation conditions

i nclude a tenperature of 2000C to 3000C and a pressure

of 1379 kPa absolute (200 psia) to 4826 kPa absol ute _
to rgmoYe poigen. Deoatherylaier, secatbonydaiiint ansiyydfasieox ygenation are herein

hydrogenati.on _zone are well kno in the art. [.0013 .
col YRR e S R Brse PR Pt eb B PBrgo bedtitnytarion
con@itleiEnhld a3t CelRIEy PleSurs 8PRMITaPAf(SORpAIME 16895 kPa (1000 psia), a
decar boxyl ati on, decarbonyl ati on, and/ or

tempgrdiacie3RRIE nabH BE il atlhpid kwultspate wlowywid todygbrSince

De b | at | d b | ati
N T N A —
temPraBPONYEA0ARanA e ELBGLYI 108 -an@ﬁ?%@&?&&h@ﬁa‘ti@ﬂ Wfﬂl'll @e%in to occur. Thus,

decar bonyl ati on conditions include a'rel atively Tow
it ispnesooeed and is34ithin KRescOB00 thisiiayention 689511 kdaati¢iisG@Our

simﬁ@%ﬁ%@slg Bé%gp}géq%%rgc{r% 8%? ge%? &tte%laﬁ?glg;, t_%cr:] %?r?ﬂ}'ylé'(im%uciag be controlled
suchRl RARHEINLGS hImalyEEDeX ml@béd%ﬁtde%boﬁ?%foﬁ%nd/or

feedstock flows through the catal yst bed t
hydtoslepargatation denans éias escoad tedl €faroboe yf @tly one bebdis used, then

hydr odeoxygenati on wi |l begin to occyr. Thus, it is
OB b s oG B FORT N e Wt UPPbTRYRES on
decdrBéiyl@ldn Jnﬁ?ﬁ&f%@?xg%@ﬁéﬂfon%cwg {nﬁi‘i}ﬂg lgf‘]gll)é middiRRd 58@(2:5 QF the bed.

or iI'mn one b natively, e t1ons can
Findyndesoked dgdropatatiphain by dnrogbodtin one pactonwHile decarbosylation,

one bed and, decar boxyl ati on and/ or hydr odeoxygenati on
decq B S SRR e CATRAGHT (RSB CI<gor.
ed, r ¥ : ' i .
(0040, HIRRRN KA ARt O ORFURSRIC IR B BHLIE, 4 iifibien

quainytg o6 Hpdygemnadtiberin edatisstomaos leffectivetyhakapadinghanatalytic reaction.
bottom of the bed. Finally, desired hydrogenation can
Pastjgoeespes i%élﬂe BRArAtEHh alhgh preatiresy In apfr l@ adiuegrasiseyedameynt of

hychgg&‘?[ lo?ltd.ng Qead?lg%éﬁfablfkyﬂﬁ ALKy %%%ﬂgég&oagg%abil% at the

rried out 1n a separate reactor.
reacéiofi gixkcofaht catalytthetherceRe farmn nalosiealyandd tieachieates the catalyst. To
effective, a sufficient quantity of hydrogen nust be
solve thig gralisnyrihg prepwiss Iserea Eaipsidryiak ey gh hygneerhis available to

avoigi%gﬁinétrira%ti{)ﬁsa&ﬁ {.hg Qataggt? ﬁo%%ﬁ Iﬁgxér é}'@é’ ﬁreocpp%éﬁ}ogg ax%tm%rF costly to

ressures 1n or 0 acC esl red anount

buildycd eggRrdt®as@nidrantoanér foead ptegsiay abumdibartd. One advantage of the
reaction. If hydrogen is not available at the reaction
presgiittigvestion jiethe 8pefpijag prepyyee 6k eherrangesofdd 79 kiBa abgolitg €200 psia) to

52 S5 PO 53 Dt g T BT R0k ons 1
anothér eavtridiradltehd perating pressure is in the range of 2413 kPa absolute (350 psia) to
4481 kPa absolute (650 psia), and in yet another embodiment operating pressure is in the
range of 2758 kPa absolute (400 psia) to 4137 kPa absolute (600 psia). Furthermore, the rate
of reaction is increased resulting in a greater amount of throughput of material through the
reactor in a given period of time. Lower operating pressures provide an additional advantage

in increasing the decarboxylation reaction while reducing the hydrodeoxygenation reaction.

The result is a reduction in the amount of hydrogen required to remove oxygen from the
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avoi d coking reactions on the catal yst. However,

hi gher pressure operations are nore costly to build
w@e@nooper at e as conpared to their | ower preRBGUDE2008/075699

counterparts. One advantage of the present invention

IS the operating pressure is in the range of 1379 kPa

absol ute (200 psia) to 4826 kPa absol ute (700 psia)

which is lower than that found in other previous
feedsteokpompasent japd arpsiuper finishestipiodvet. Hyidroggresaatbiersgrostly component of

ssure is in-th ange of. 2413 kPa absqglute (350 .

the PLATR Gl o O bR B el Gt Fap RG] gHinhaf giohomic
starRipein HydehRadhAERY sepR@fealiiddd pRICES T Eenk(E) ddd kHR1dAH AR

0 275§I£g§ﬁabsolutg (400 psPa) to 413%§LPa a%fblute
hydeagoatingi aayl deprygehationoose, artiee amownt of hydragen way bsin only slight

Lnc resulting in a. greater a nt of. thr hput
exchICEERZEH, E LGl PR R TE Sl 4B bnscion
readtio® and- @eRFore BT ALY, IRaRY F@meR @i, 9&haR AfEIERRE! may be

advantage in increasing the decarboxylation reaction
useghs & souresiefdiydipgehewhigh podeodlypdmasinatenthe maed fopn.rechilke gas

result is a reduction in the anmount of hydrogen
COMPAGHPT ed to rempve oxygen from thef eedst ock conponent
d prg floRhS&aH dRigeHY
O e T Rl ke Y AR R By by
empigying gémge eguile efiigyrscarlsonb Onier ipcocabses hava anpleyrtgdiazarbon

nd nt. rogen may be separated from process,
recsg ) IRAEHR & SOl UREPePatIT B PRGNy GnavFbihedrstions ar
exo RN IERAbhO M ARREr, tﬁyra%é@o ([)% toggedtg%gf( %}%gjrg BV hdEin is set

in only slight excess, to 2 ogen
basedeqquihe @pghtoscoofrol the ldvyg Hofdyenaken amthandudigghayganbthe@fore reduce the
reactions _and ther%jore not. recycl ed. Another refinery
deagfyaion gig. ﬂ%aén%yuny rEeXchck dpterpingd pat orleppstye soufFde
r 1
el SR BB BRI, ISR o
gredwgrdpliddity irsthi dygdrocarben prdduorthad itldoveein th fesdusoeks Boytilizing a large

enpl oying a | arge recycle of hydrocarbon. Oher )
hydiﬂ“ng%g 553l sheoscl {lfwé GYREPEFE RS HAUE g 18 thereagtipsyzone is

grea?lﬁ iR QOsEPhnd fﬁ%hétgﬂg&fs;g%g YeShokt Redd3f & ﬁﬁ?&k{@&é\%ﬁﬁt (ff'hhg‘c‘lﬁ) gen in

e reactionsar ermc reactlons. ! .
solurianged afoid eatylybtadehctiviagion at loekpreauited Sinume @nibed@hdnt bSthe invention,

set based gn the need to caontrol the |evel of hydrogen
the yojupg g fdivdrasaen regygledtn dicdsiorleisietudd torkel, or from 2110 6:1. In
anoflEAGHBMRLERAE AiB-is HRe ?EH%Q NE :qfto 'eSCd ifi }Jgts%n%%e? Embggi%ent the
not on tenperature controlF requirements, “but i nstead,
ratidia $ie theumage dfyidr mgeh. sol ubil ity requirenments. Hydrogen
has a greater solubility in_ the hydrocarbon product
[00X6han The @ages qf suttahde ylunereiiqs. of Bydioeabp rasyclg to feedwock was

detel%(ﬁ%@ gﬁflgg%&ﬁ? Q/iﬂ%l?atltog%}f’e% ﬁln%ife':eidts%cl(()fwoﬂi’/dcgeo\%eggtabf?e otllha%d the
I qul pnase I n e reaction zone 1S

recycle would be normal Cy; and C;3 paraffins. The results of the simulation were plotted and
are shown in FIG. 1. The simulation test conditions were at 316°C (600°F) and 4137 kPa
absolute (600 psia). The hydrogen solubility in gm/cm” (grams hydrogen per cubic centimeter
of combined feedstock and recycle) was plotted against the recycle to feed ratio, vol/vol. The
results of the simulation show that the hydrogen solubility increases rapidly until a recycle to

feed ratio of 2:1. Therefore, the suitable ranges for hydrogen solubility begin at a recycle to

feed ratio of 2:1. From recycle to feed ratios of 2:1 through 6:1 the simulation showed that the
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greatly increased and higher pressures are not needed
to increase the anount of hydrogen in solution and
war@od3wet al yst deactivation at | ow pressures. PCTIUSVE8/075699
enbodi nent of the invention, the volunme ratio of
hydr ocarbon recycle to feedstock is from2:1 to 8:1,
or from2:1 to 6:1. In another enbodinent the ratio is
in the range of 3:1 to 6:1 and in yet another
hydgagsn aplpibity renminegthigh. {Thus.ihe ﬁ@crf@rfg@eépf olfval @at@s f recycle to
I s of SUIt
feecnggi%g Carn%g rl])asr%gg)% CRICVHI g l%ele le(!lro eh s blf) lﬂ é}aa (}fgix}%enatlon
reacionRogd. S|nulat|on mhere the f eedst ock mould be
vegetable oil and the recycle would be normal G 7 and
[0013]18 pAhafdarten pwﬁect rfmthesiegﬁygeh@tlogu rn@ﬂtlam onthpdeexygenation zone
1lplotted ﬁnd are in FIG iﬂ T lgu tlon t est
WILCSRETYY 8 §“\7?é’r°§“%{ "6%5’(%"‘(‘%@’68#3“ G418 POKPE QB &
hydfReMoRFHaddien WARKKY s@g RNy 2AInUPIrhfitihy aﬂld‘hegﬁ"ﬁ%m egcro%@@ntratlon of
hydr ogen per cubic centimeter of conbi ned St ock
parghins mghy tingy ofdso pb obedatagai PEferer éeadsiogicd will resifleigdlifferent
ol / The.resu mul at i on show
aistifitols ok Pghifsoyd bogitrin s ySionisPen Balierb kg Batagon may be
used 8EHE h§dloBarb& by @t U cRbedatove TRRAGIA Kis hid®cabbh ﬁQ&tﬁm is useful
ranges for hydrogen solubility begin at a recycle t
as afdagsdl flual, becanfe 2 cdmpiises wpyeetsltyl @l n-pafalfed, it atill davopod? .cazld flow
6:.1 .the simulation owed that thehydroge
progegicin it & Fevitiadl NOBIHE GHF COIBLSH Promsm et 6 Hod iecgbon
frackBh,/HQ] thE htiRSeRtioh %Fd(ﬁlktecahq’)e fBfdcted wa@lta?lrlgﬂrﬂ&ijzaﬁér? Edalyst
on achi eving a suitable hydrogen solubility in th
unddelemygemabn oondigaottd anleass ipertiallp Gsbjerith eherreparhifon to 1soparaff1ns.
r odu fromthe deoxygenation reacti.o inth
Car s JsRRO DRSSPI iy 5 Uekng W i i o i agmale US
200@/09?@%‘3%1 Q/HICBIIQHI'CO%BFMJ;CI lefLrBRE ik G5 eﬁ’tﬁg@/r *s%ﬁl%n?atlon can be
hydr ocar bon fracti whi ch I's essenti al
carriedpar aof & selpsra&ftmbdh}i\thlensgtnw reautigpe zone) ¢ enian&it‘eannmoﬂescnbed above or
araffins in ther e of 9 to 18 carbon atons.

the jspmerizatiop cpp BeiSITHE 9 A0 12 SCPBRIGTEACIA. di f f er ent
[0018] St T ifRicP 5 is B Rh ft%]@ odlt P FHel @Bk r%%fenattf?)h%actlon one is

ydrocarbon fraction, I separatio be used as
conthdred wythl mmnteﬁnatroaccyml}et ﬁiebe:pneskmde aﬁ}gfdﬁ)geﬂ\lalt ibaugrivatibin sonditions
hydr.ocarbon fraction js useful as a diesel fue

to isgiagEigisBe pomead il e do bisdidparsaOnly vigmal pranshing iy required.
enod’ghl tb PRSP (ﬂa oW % l’é }ﬂ.ﬁ%\’op{hg RSkl ?éra(f)t#rf ! %1&610% '?taegrlﬁ)zﬁl% es

nprove the col ow properti
mgnffyﬂﬁtdﬁa’rcbmlg riuisathé Figkof Higledegideanfentidsired cradidhg, olfe pedshidhnt
can be contacted with an isonerization catalyst under
isomesigeApTPGURt isghmertrbfapshsddiydiocaboreast partial Iy

[001I OBy ﬁeé\??rhé}?zaﬁ?& &f tﬁg é&quﬁin'i rlogl%? @gmai;ef ACF?I’HRI%%@ Y’ angfs anner
and con 1ons

knowiti in th&ee of By uex@aml saltﬂfbe catalyst known n the art. Suitable catalysts comprise a
metal of Group VIII JUPAC 8-10) of the Periodic Table and a support material. Suitable Group
VI metals include platinum and palladium, each of which may be used alone or in
combination. The support material may be amorphous or crystalline. Suitable support materials
include amorphous alumina, amorphous silica-alumina, 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,

-
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2004/ 0230085 Al which is incorporated by reference in

its entirety. Isonerization can be carried out in a
wa2pandtoe0 bed of the sane reaction zone, i.e. BEIES2008/075699

reactor, described above or the isonerization can be

carried out in a separate reactor. [0018] If

i sonerization is desired, the product of the

deoxygenati on reaction zone is contacted with an

MeARYBILi MatPoR-HaMaAPSO-#p ﬁﬂﬂi@%ﬂé&@n‘é@éﬂ E&zﬂ?@gdénEhAPSO-l 1,
EL IEZL%I%%] 4y qndl })rbt%l ab o]ﬁﬁtﬁgqﬁalqtz %y%o%e{] 9qrm of stillbite,

para\[lns t0° Brafched para

magREsAiRE Bt Bdcilis fHRE BT fBfliend) qu@hlag&samebxc@mnﬁ Gbréhr bl pAheite, each of
probl ens of the nornal paraff| ns. Since attenpting for

whidj myay ba esed elope ahigrvonpinating. AIROBIl dkdaseritieid gin USelyd léJeM@f SAPO-11,

SA#H‘QE“?%%' 3g,raé1§§¢g>g) ﬁ; grr% ek %Sg‘m ?%@?%ﬁréﬁeﬂs LQABE in Us

4,943 300B0$ 33T 087.a5S 5188 BES:ahdl US 1208, ABUMzAFBD RY MeAPSO, which is
acconpllshed in any manner known in the art or by

an agronyry feraymetal alaminemsdicaphesphatownlecilar si¢ve, where tgunetaloVie is

magff i LVt S MO Sh i, sBiE Medbad-aF MeSpethe
descEb&YR YD, 708084 Sindl gggmsoir@aéseﬁﬁemdjso@%@dw mg/@%@n is a

of which may be us al one or in conbination
prefggaddg APHAt wheraB1 mmmﬁmmmcmm i Many natural

zeolg%:,)% lélg gesf‘ggrﬁo ' ¢ cfe.[figli,]lglgtlaplé ? C uggqe Q(ggg%{ ut§ onverteg t0 forms

sulta@ﬁﬁ@f blefin SAIAI 1§§¥ner§€tp & Wmm%ﬂs adsbeiaflyt aﬁmh'\@e‘bﬁ%@aﬁé}me earth
9, NU-1O NU 23, ZSM 12, ZSM22, ZSM 23, ZSM

metazsmﬁlﬁ}onzwm,xcm 57 caltneonto prolﬂemﬁ &bstaﬂbd&@@yﬂﬂqgen form,

o iR 911 TSREU TS £ORAEE Fi et RS sl comigogiophelea

1son1eﬁk'£fﬁ>ﬂtaké &iscl&RAGE UBIS £10,306f 1§ tigse 958)&6%885‘ 740449, of
stillbite, magnesiumor calciumformof nordenite, and

[0026%h( neﬁlwmmanzaad)rccana’rysft oramnatsb CpH)lptlkEEﬁ medifieactecad fwim the group
[rg%/l bF ed alone or in .copbination. ALPO-31 is
consiping pt lgpianym, gerymgnrgsepdymIghpepdyMIUMSHREridm, gadohiniugy terbium,

and ﬁ@é@@@fg%? rz]@ Elj%scﬂﬁ%ﬁﬁsl' LZS;% 71 (E‘J \83@"/831%18[4§ g Z}g 4 @698 %%{hgf s'uﬁable5 support

mateaiat idSude, 2904 ZIOZSM\@AIBS@ZSM -35, MEAEI S d\zdltrlbdsd fos uann dewaxing in
ym f or al um nunsi ophosphate | ecul ar
US $746,6 i @etaﬁécﬁ ied ey ?%@}l%éé‘?lﬁﬁ’f(’mﬁ or dyherdgpypging by

(l}jé%ﬁf’ I K6 FQS@@ r

wax escrﬁlgbg%" f‘ﬂ‘t‘%?h}t 753%!36?1% %éﬁg‘gﬁ%&“%@@ descg:ﬁ o 449 The

teachmgsLdﬁ Ugs 738), 441(9 Usvgmwls USi 6798 98de US4, 758, NG ABS O, 943,424, Us
mean structure

ere APSO havi n pe 31. Man
SOSHATLE 33 b i 4L S QOB Lot 6 L8 S eyl s 2 ¥ 1640 are
hereﬂ)}y%%r%lla%drb%&&eegcgor e size can be converted to forns
[0021] 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
VIIIA, and is effective in the hydroisomerization of long-chain normal paraffins containing
more than 15 carbon atoms. US 5,981,419 and US 5,908,134 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
Si0,:AlLOs3 ratio is higher than 300:1; (b) one or more metal(s) belonging to Group VIIIA,

8.
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suitable for olefin skeletal isonerization by renoving
associ ated al kali netal or alkaline earth netal by
W@ o030 i on exchange and cal ci nati on to prodeCEUS1968/075699
substantially hydrogen form as taught in US 4,795,623
and US 4, 924,027. Further catal ysts and conditions for
skel etal isonerization are disclosed in US 5,510, 306,
US 5, 082, 956, and US 5, 741, 759. [0020] The
seleptee from platrughancepallpdism. ineap amosst @cmm*rsns@ withinrtheifangeef from 0.05 to

A ST e

another fiitkTe cafigstm xt ures thereof, as descri bed |n us
5, 716, 897 and US 5, 851, 949. Qther suitabl e support
[0023t er The !§0anZajd>@ EGMsLDAY Bsmpe thasedw A BM@B) imvhé st such as those

des iR BT G BPes i tePalito REN o dedti T emisgtis? GLA3RE o 360

andfa%esls\k&@%fd@%@msbmw/@so bSIAR 1068 1Pa Absol Wk Zgdoe id¥%r $724 kPa
Mller, in Mcroporous erials 2 (1994) 439-449

abSﬂht@ (Ei(bpﬁha)rtg 476 kP}&ibSOBllef)(7@@®§1ahJ$n 4nather, eBntodirtuSit the isomerization
conﬁgggssq}glgﬁ%%gesm%égr%é%gﬁ igggé%@cié?)geéglsre %gQ?OZ’ k?’Pa absolute (450
psiaPto/’ j—’ﬁ)ﬁ&’?l’ab?(ﬂgte Q%(f&ﬁegli)géﬁtl%% e [&@Sﬂrekﬂ&‘&ra@ﬁ%tf&dthg ¥ptional
ref erence. and US 5, 608, 968 teach
intrgdusudn aitill}elrdzgemfrmm 21 (hm@bg@aplamy\snthom thehisk of @ onake-up lwbalpressor

anmor pho i ca-al um and one or,k npr
Whhiestt Brigr g ot B pTuR DATOESR A SOBR §dbe Bamprzation zone
would'Be b9 ﬁﬁg}ﬁ%éétéﬁhbﬂ)ﬁlap‘@hicﬁ ngc&ﬁfi‘ﬁl@d rll‘ﬂreri@éss BPS "&; hs géfcent of

contai hing nore than 15 carbon at ons.

the ¢IBsHNHOG Iibadlrd:rearm Gthauipesing chnditionost fooﬂmllsmmatymt zone are well
\Nhl ch conprises: (a) a porous crystalline materi al
knowa i fhe @t ural with beta-zeolite sel ected from

003 S R SRR R . .0

stredm ghainet hftar @DfEactians hbye loxee carriedwing isredwalp{epssbé klﬁn@lﬂgle or
to Goup VIIIA sel ecte from pl ati num and paI | adi

mors epdftR O LFRe tQehipniauitigg hiecarhen pigigRTul s ame@eldsnhng range
t
fuel%?f%!%@idﬂ’% 68?1%816%? Be%é\;se:ﬁé% lg%n?gtﬁ%h &H@bslet a% a'liquid

and @ ghabystompdiBa? thellgmid seh@ise@aicomponat @ary Sépanayd bﬁn@ﬁl yeparator
of those well known in the art such as those descri bed
suchs QOlq patafRyy Ehe sepainind lyaid epnRsRE qonyrises e pirsliichydrocarbon

eI 6 R0 03595, 308 REERMN B Hlygs 0o

LP(IBd)rﬁ)thd)prodlY&ﬁyHﬂBaar&bﬁ olréting The SCppskd padeOudictp b comprises
absol ute (700 psia).. hi another enbodi nent the

mos{ly BrEPgeratnddhe %h@a diosids frame rhﬁdi@%rb@@ﬂwnarﬁ@%no?he carbon
d1oxfc%5cggbg Qerﬁg\pe%%&ﬂ ﬁle%ymoeg%ﬁ %9 ?ne%tls %H %ngxgﬁl 1@91% %rtl,’l LeSiction with a

hot carbonate solution, pressure swing absorption, etc. Also, absorption with an amine in
processes such as described in co-pending applications Docket No. HO013966 and Docket
No. H0017132 filed on the same day as the present application and hereby incorporated by
reference may be employed. If desired, essentially pure carbon dioxide can be recovered by
regenerating the spent absorption media. The hydrogen remaining after the removal of the
carbon dioxide may be recycled to the reaction zone where hydrogenation primarily occurs

and/or to any subsequent beds/reactors.
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psia) to 3792 kPa absolute (550 psia). Operating at

the |l ow pressures allows for the optional introduction
w@Roobgpshoogen from a hydrogen plant w thout thePCBHES29D8/675699

make- up conpressor. \Wen hydrogen is not recycled, the

anmount of hydrogen introduced to the isonerization

zone woul d be only slightly greater than that which is

consuned, an excess of 5 to 25 percent of the

[002Hns ukirailm pastion peike preducdrydeocaghsariatactiged tntdie hydagenating and

deol ot fhRRRE PORE The Fec AP SRt ot 85 i Mol hydrocarbon
strehMefiet Malhy@lokbrb@ing asd d@RPenhtifs reﬁ&_@r(?tdhﬁ aBpRRIoA fOBA gaseous
after all reactions have been carried out, is now

conposewss sed redyelsd hacloteehohydrogemagagpandateptygesatimggeactor(s). Or the
reciie ishmiipf b gt hOETOBRY b Gur PR Pt St rhohpieh pressure

sepBaeaUseitddWetivbdiAhe BEdAydERtiof tERADH COHNISESisBREAzARion reaction
liquid and a gaseous conponent, the |iquid and gaseous

zoneohitfmvgh tpossible, is sjessarddrediotgkeaths egryclatstrears fom ths ismerized
ol d separator. The separated |iquid conponent .
prog P BOMEHE Ot R 6 S BRI Cr SiMEs B fhe qgrgal paratins
in tgH 18R gehdiRl -andr Hééﬂggénaﬁﬁg?éaéidrﬁbﬁe.%}%ﬁfﬂn% 5 hQaiFREb bR stream
rerfove napht ha and LPG Trom the product hydrocarbon
fromst foeexampltie e pahgiredugaspoasr conpad igh [@esspreisspaator, may also

tly hy the carbon dioxide from¢th
be gt Ry BT BRSO CoPy BUeP D CheoN e ne Bl the
deogﬁéﬁé&ﬁgl L QBN A8e BYRHBSSDHNRY] FEABS df’?«llectigﬁ] %Yw%ﬂooidte E.lrﬁ%nch liquid

reaction wth a hot carbonate sol ution, press
for emenggnadss Bhptdcgele se¢amn mAl be intedsmosdotoi thaminkét ofi ttenleanygeeation

oo B RS B s SrBSRSL he hdrocarbon
recydidld L 3mufol lh%%rﬁﬁertdﬁ‘l?e ﬁ%r&@ﬂ)@iﬁdﬁhﬁ.\apﬁﬁiﬁeﬁgwever, as discussed

application and hereby 1 ncorporate y reference nay
above tlenphayne df hydrodelsorr redyclekgeintis détbyniped Basednpanthe desired

di oxi de can be recovered by regenerating the spent .
hydioger, ﬁ%ww@w ReBF EACHHZ QG dPBGRHNE EvdIvHo8E sl b dhe reaction

. r . | .

i ATENRL, O e eyt oy FRNaRS, AR RO, e Opering
withalngh otcytlo aad ynasnthinaguegt lebeld of hwhogaria hORAJ pkasadblpy dissipate

a portion of the product hydraocarbon is recycled t

d
hot $poks Hyki R KL SHHE AR TeREKY Yaharmatign of HedssBably By Copgonents
whi%@@g&{oec&gl{#eﬁm &%Sgg%atca{gﬁ of rom the product

rocar borr strea er the hydrogenating and

[00258 ox y Dlenfal loning ©aatipdss(as) presshtakipdi@aiiation bOthiB igaseodSind are not
nponents, and recycled back to the hydrogenating and

inter%@éw gedea imgatiasonshy goneradly bropd scaps el the giventinn aregt @ in the

apm%ﬁﬁggbﬁﬁgnwthe effluent of a separation unit, such as
a no I'gh pressure

EXAMPLE

[0026] A refined canola oil was processed at 1 LHSV in a down-flow trickle bed reactor
containing 200 cc of a promoted nickel-molybdenum on alumina catalyst. The canola oil was
continuously added at a rate of 200cc/hr or 1ILHSV over a period of 1000 hours. During the
first 300 hours on stream, operating conditions were varied as shown in FIG. 2. The data

shown in FIG. 2 demonstrated that a low operating pressure of 2068 kPa absolute (300 psia)

-10-
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15

separator, |ocated between the deoxygenati on reaction
zone and the isonerization reaction zone. Although
w@omsgiobdoey it is |ess preferred to take the reRgLIUS2008/075699
stream fromthe isonerized product since isonerized
products are nore susceptible to cracking than the
normal paraffins in the hydrogenating and
deoxygenating reaction zone. A portion of a
waslsychessdialr Bonths nexdivOfhoors, thegroexawpd eperatedat stdndyg latate at 3447 kPa

s G B a2t e of Pl B afs ER e athB ALt S recycled
to tHIYERSL. Thauk ek ebyegnrinepbads Vfafs tphggﬁgﬁg)%gﬁﬁ@di RRer 750 hours

reaction zone to further contro eat” of reaction
on sgaain predleve @f guegenhn kiequrbdiuck startedrer ganici@sly ihhieasedayichténg the
tream may be introduced to the inlet of the .
cata BTGNS BHY CEBRREH a0 HEl g et et nargnac suidigisaty reacted.
[Oﬂﬁ? ds e @ﬁfngﬁtswasqgﬁez}?ﬁﬂ?fth %eoganngta@ég 5&?«9&@? e cohlditions of
recycle is to control the tenperature Tise across the
3447 kPa sbsdlad (300¢6ia) HohBVEC, (668°R)i Bewseedn aliovemnpidiy®n experiment,

anmount of hydrocarbon recycle herein is determ ned
hydnegarben pipdHC s 1eesisdda thaGragein aswlypg ratoyefidpl feqecle to feedstock

. i i Lkt i .
i, 85 0 Q88 N PPy SRR SHALI i ol vocrmen.
the @talysov@naipgdeesyaadie fanaotdtisn 23MLaREs 60SteannRY shbived no signs of

with high recycle and maintaining high | evel s of

deaciy atisy EH0 hshawes the epsitlép ofifhe eormparpsen greasimnt avithghe pgreey oxygen

. . uces the formation of

lnﬂ% g%@??ggﬁghﬁg%3§q%%@%§%gﬁ §£§ﬂich | ead to coking and

[00282t al KISt 3dRewt thaahfite700[HOOR D sTleemfted hrodictgrodx &i¥xPsriment with
are presented in illustration of this invention and

no regyelehggar toriacigesg 1d eX Y88 senteniindigatips shegrtalysd wys degcaivpyng. In

o) f el ' t ] ,
comBR £8°0R PSR OR E AE B et o
feedwiask pologe saesreatainklifallyfree dfowpgdd ow tri ckl e bed

reactor containing 200 cc of a pronoted

ni ckel - nol ybdenum on al um na catal yst. The canol a oi
was continuously added at a rate of 200cc/hr or |LHSV
over a period of 1000 hours. During the first 300
hours on stream operating conditions were varied as
shown in FIG 2. The data shown in FIG 2 denonstrated
that a | ow operating pressure of 2068 kPa absol ute
(300 psia)was successful. For the next 700 hours, the
process was operated at steady state at 3447 kPa

absol ute (500 psia) and 321 to 327C (610 to 6200F). No
hydr ocar bon product was recycled to the reactor. The
oxygen content of the product was periodically
measured. After 750 hours

-11-
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on streamthe | evel of oxygen in the product started

to continuously increase indicating the catal yst had
w@r@asdoe@nt | y deactivated and triglycerides WeCEUS08/075699

| onger sufficiently reacted. [0027] The experinent was

repeated with the sane catal yst at steady state

condi ti ons of 3447 kPa absol ute (500 psia) and 315C

(6000F). However, in this conparison experinment,
CLAWMp:ocar bon product was recycled to the reactor in a

volume ratio of 4:1 recycle to feedstock ratio. Again,

t he roduct was .periodically.
L SRR P SR o st Pl P00 P RE bR ptige from 8 0
24 ooy aBsthd fteémfaaendlitie febdlockAHnPR S troAtingtth&ARHABE in a reaction

showed no signs of deactivation. FIG 3 shows the o
zong by hiydregepptingandednepsizdneing dieperrawable fegdstask ah eeapiéercenngditions in

0X n in the nroduc | ott ed agai nst t.he hou n .
the FRRERo! P T PVE Do mBRs PRlnp IBe PHaliins Riine trom s o
24 caftoaarnd) and@fRyelfly f sRibh Hethe XRRAbABIRIduMth fheN@adtRRYSh€wherein
began to increase i n ox gen content, | ndi cating the

the yalnmp yaiio efascygledetieadatocke. inlthe vogpelr 2:4om8:1Fi g. 3 al so

shows t hat e duct from.t he experingnt with.a -1 )
2. 7 3B Brost Rt bl BRIt et p B RERG ARy i & the parattin
by cbh@&rifdf witk 8 RBnfekithtMR: catalysPatiE AEESMDA CoRliQEHGH M nerize at least a
hydr ocar bon product conprising paraffins having from8

portian af shecearfbins &1 oranctfedguradfinenewabl e f eedst ock
5. oI PR pEe Gyl tebe o arae et it P am s iock ina

pretfc@@itsk 96te AlprdtRAGANP Borkciichsith 8ot 18 PH&EER6LEcAHaminants in
hydrogen to provi de a reaction product conpri sing

the renevadti¢ feedtiask.ng from 8 to 24 carbon atons, and

li t] f th ti uct to the
4. B ios oD B L FBRin s W aimeeh M BERN Pk e gone
5. T eRABIREK of E1difh T WBeledRORNOVale feelio8k i-hydrogditfed and

(v
process of Claim 1l further conprising isonmerizing at
deodygematedbbypamticting dfe febdstquarvaftf 4 hglrbgenoton ast daogygdnntioracatalyst at

a prgsSGET 1 2 T peaBb 20 aRen trflp PR dbssiad Pl
6. braogshedsRrctifd H¥herdin AbfenePf623s BbmB b d3dasrt her

conprising pre-treating the renewable feedstock in a
7. piet peatsyehClamnewhere phedaoggganetion canpliises onlsadt one efrove

decasyEigtudtcRbomEyy srd BulBfe Braahuncr o n excess

i . i T
b DI YL Oy PRSI 0 BT csnon
feed$tyck mghaatedoranshe.

9. 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 oil, 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, jatropha oil, taliow, yellow and
brown greases, lard, train oil, fats in milk, fish oil, algal oil, sewage sludge ratanjoy oil, wild
castor oil, jangli oil erandi oil, mohuwa oil, karanji honge oil, neem oil, and mixtures thereof.
10.  The process of Claim 1 wherein the renewable feedstock further comprises at least one
co-feed component selected from the group consisting of spent motor oils, spent industrial

lubricants, used paraffin waxes, liquids derived from the gasification of coal followed by a
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deoxygenat ed by contacting the feedstock with a
hydr ogenati on and deoxygenati on catal yst at a pressure
W@20098790kPa absol ute (200 psia) to 4826 kPa abCDUB1088/075699
(700 psia). 6. The process of Caimb5 wherein the
tenperature is from 2000C to 3000C. 7. The process of
Claim1l where the deoxygenation conprises at |east one
of decarboxyl ati on, decarbonyl ati on, and
dowhsierand h@ugfgéwatsmpnhqlads dhvegivoets gosifiCitainmf bidroass figtowed by a

don B o e B ST 8 B MICHSRE onoca

a doWmRir8An] IWhEE&IoR stdpe 11&1%6? wailea ff(ﬁﬁ dei Gk ARBA.| B&Sha®br chemical,
| east one conponent selected fromthe group consisting

of wastepdastitsa and bynthaticroiloigenerstoy apbyprodapesempevbthemical and chemical

soybean oil, colza oil, tall oil, sunflower oil

pr @%ﬁseed oil, olive oil, linseed oil, coconut oil
castor oil, peanut oil, palmoil, nustard oil
cottonseed oil, jatropha oil, tallow, yellow and brown
greases, lard, train oil, fats in mlk, fish oil
algal oil, sewage sludge ratanjoy oil, wld castor
oil, jangli oil erandi oil, mohuwa oil, karanji honge
oil, neemoil, and m xtures thereof. 10. The process

of Caim1l wherein the renewabl e feedstock further
conprises at | east one co-feed conmponent sel ected from
the group consisting of spent notor oils, spent

i ndustrial lubricants, used paraffin waxes, |iquids
derived fromthe gasification of coal followed by
adownstream | i quefaction step, liquids derived from
the gasification of biomass followed by a downstream
i quefaction step, liquids derived fromthe
gasification of natural gas foll owed by a downstream
| i quefaction step, liquids derived from

depol yneri zati on, thermal or chem cal, of waste

pl astics, and synthetic oils generated as byproducts
from petrochem cal and chem cal processes.
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