METHODS OF REFI NI NG HYDROCARBON FEEDSTOCKS
CROSS- REFERENCE [ 0001] This application clains the
whemehst20df U. S. Provisional Application Nos. PCT/US2008/076720
60/ 973,394 (filed Septenber 18, 2007) and 61/085, 780
(filed August 1, 2008), which applications are
i ncor por at ed her ei ND OF THE
| NVENTI ON [ 0002] éi’#ﬁﬁéﬁ&ﬁ%ﬁ@geg’é\?@? such as
coal petrol eum and natural gas, are finite and non
m@ph Iw@w At the current consunption rate,
p i es ossfqﬁfuel s wll be exhausted in the
[ Q% es eBresentinyertionaelatésdo gleaimicahesntast probag forméng ¢lectrical
1ntérb'§ﬁr§cﬁ%§d I @t ﬁa?@cdlaﬁlya td 4 %dﬁoﬁ%t Qs@ﬁkﬁﬁfg}fa@fdg%ogﬁovable and

rbon i oxi de lntIl e aterS here,
°V<ﬂ BINg R negr %|°Pﬁt&9tesu5fﬁ<aq$gs@rro persd By am; xtqueal SPERg

vi abl e alternatlves to fossil fuels for several

B Dt Ay B I N or Tl ey ved f rom
[0003]: entCaonvientionag springaloadadsconsakt probeghganenllyéhcluder emal atde plunger

an(fé‘BQ‘%th@i?lg% :[?DQEX%@QH %Qﬁta %:ﬁi &1&?%2&1{ ?e?tse{f)‘%h of the plunger,

| NCrease |
and §gpring fophiasing *hq:néaweé p%tag @amgglr inrthe bayeels Jép plunger bearmg slidably

engh@%tl}’ﬁ@ﬁﬂe@ BurffceloF ARSURE ATANENMIBA B@éﬁr@%@@ﬁcﬁl 19fret51|ﬁ€d in the barrel

anl sns, [[0004] Bec ortatl 0]
by B GaRPET (R LARCE P e LR e B LAES' f REMFPDY Tipspasmivarly, a selected
distancgibyltHeapaing alﬁdlﬁiay bs dblassdmxpdldpm@éd mglaﬁfly ifo kleban@], a selected
N U RN T
agamsh thechartshpre@ents &sd gpeay ai intdpinéttdnt goints dfinofoostast between the

pluh@&'l and Qheelgeﬁﬁ:n Oll"hé‘gﬂmkér‘[ﬁr?ﬁérallgtlwl agli $ndiyd¥s %%L ehd or tip for

produced fromcro rates suc
00@%@% elgeticel devaees vnderdrdx The bb@hlyaamlé@, inglydg aatm Oppos1te the
balg@lslopbloaﬁj and heni cel | ul ose can al so be broken down

OB e BB S NSt S Bkl i
devicenatides eissandates eqeipateabirel aisush, e ndmuladtured fioeg &h aleteivally
cor@iﬁggveﬁré?tgﬁﬁlb eTﬁZ)?%???ﬁe I%Hst a{rg }ﬁﬁtecrl] gﬁo ga& ﬁ?sgtggg%% ch)uo the
thigkngss ] asieﬁ@éate posasketr G@e y@adontadt $lduc of the elﬂctm)al devwe to be
testell"ROR ks Q@ﬁltégi"ﬁ\%ﬂ citO\t, %’br%ﬁéﬁt%‘ﬁ) pré’fre ﬁﬁkﬂ With ﬁiéctfbs of the

that nore.ethano| Is required provi
Plu@&%fﬁ giPioding Hirough oge sidg of thedest piegve OBHirfogkdh ronarfepturing spring
prehSulﬁd: B it Checdlédbrical deCE. U)fkrceﬂtfabblpdl%lcﬁﬁtﬁhc% th (ﬂi?estb&t elﬁli?ment is
e .ener or pro et hanol, inclu
bropgf i SBRs itk PR oF e gl Pech FOHR D8 S0t QP Pideg! D test plat
or tastcsogkatnhetest eppripmern trapsrodisisigmads fpetht contala plae fom where they are

treuﬁsﬁﬂl{téciL acﬂ@tés? H&BQHt&g?rﬂﬁ?t %1 ﬁle deblc@%eﬁfgqgs?é)dr After the

ncer ns
ele@flﬁ%lrﬁwlcp rhé%lbm tosiednilie prresuriexerted by éhegﬂprlua pmhes fsrrshtased and the

de\Inftels%iH@&bﬂtfr&ﬁ cBhta@tvia Bk tipl IF o8 biob@n, Wi despread
se of et hanol bi odi esel wi ||

on and
1005613 dretssy et mAkng sonvenEpRal BH‘%I%PFOBP%V?IH@%S%%% producing
themefﬂpi’&slon Spring, tiabbard afid thephsiger.t Blid @inptsisitgh Hiing id Wound and

he e o e Ao LB or ey Db forge. The
pluegftramylplcaﬂd tumedipn & dath¢ ansl lowit reated. Wlhd barmispet elsb sometimes heat

treact@d191‘ 1 § lﬁ%‘oﬁﬂ&ﬁmp&rlgﬁxg% 59 F grgg)or%'gf@g eAYI c%ﬁlponents
[1mt e anmount of ar ab
maybe sk Pﬁ&i/ i, 2 platingpiogess to) é@l@nfzworpw@@u neherspeing prebspomponents

are/adeavd EithePHiabeslly Gyl dutigatey Osto@@dzn ng the drawbacks
of existing biofuels. SUMVARY THE | NVENTI ON [ 0007]

Di scl osed herein is a catalytic cracking process for
cracki ng a sesquiterpene, the process conprising
contacting under catal ytic cracking conditions a
feedstock containing the sesquiterpene with a
catalytlc conp03|t|on The sequ|terpene for exanpl e,



using LZY -72 zeolite catalyst.[0034] Figure 6B shows
t he bl endi ng octane nunbers of faraesene cracking
w@e@dosess [ 0035] Figure 7 shows the cracki ng peDuUszong076720
of ginger essential oil at various reaction
tenperatures using LZY-72 zeolite catalyst. [0036]
i_gure, 8A shows the cracking products, of squal ene
104857 oA PaReig AeRee Fsdttn@rné@g%drfgrcezwﬁbﬁzw 376 ddsted under high

frequdnaiegstAs sh&DﬁﬂﬂedEil@lmac&Bg sdrRyBirédigetve & ekt @qﬁhﬁxﬁ@nt and the

WA T e—
spaciamc\ﬁthin_attestpecrlm isrmeminal; mgorﬂmo ARoideattientationatf theylsigh frequency
51g[1£19 %ﬁﬁ 1én rfgge gl? r@gl ﬁcﬁfﬁgﬁ%t tf&‘fhe‘dﬁ{ﬁﬁ@ gfjdb?% frfu?tut;d Bttoa
mc q aégrewytsmmwwm@a symmp F3 lgqyleévegodmmd having a
shdrtte 1dHgBNAbR Bordeh Bkl PEIHRE! BxRinal Sprir prob&Ueh&ist of two separate

T e ———

seod:iormsppltalthem;d Thgto &mﬂa[ot esmpéafentuvhekeehchotliei@nd the spring is

sar}?img %ﬁ%r R'?%B &t tﬁatlsgg%u.ﬁ %rgf’;ﬁté&lrﬁal %ﬁlﬁls Ioi'ﬂ)ﬂiﬁ%lly the first
cont@m*@emeom‘nt ey a;’re @\rlalckhmgecpmcbmmacg campemanp i 2bkatiog surface. The
beRIFREfatAls sH@z?bq’i' 2 g?@f@ﬂh@ffnne; Q&H‘z;% o’i_"t}%Utf el ! ’fhecsF ‘ﬂ%es are fitted

. .the ¢rackin ocracki n ucts
mnte, S?YIB‘EstoFfE%‘gtni tgﬁ tet%?ﬁ%?‘ét“ﬁﬁ"e@%ﬂ?ﬁéln& &@pbﬁzwswcmted with these
type @flekfethat sirig)ifbbes(i9 e pbrisg s tahhfBctifOde tblkesth) ashinieg
oct ane nunmbers of phytol hydrocracking products.
OPT 6?)04}35] Fi gure 12A shows schematically an apparatus
[0096] t aHheesfponsd theg® eternel spriag prabgs preorcdesipmed hidAd Bht components

thﬁh%flg i) lééﬁsr e)gp%flglggg%fsy's{a gdot}/ﬁlbaqlggtﬁ e‘é}%glgns incorporate
Wmi@msmmamwwm Wﬂegpwewm {:lodml R8f batvaen the two
corﬁ SheslEsqs Blrbeh ﬁbﬁéﬂﬂﬁg%ﬁ& s*i’x?ao‘éerﬁt ProBRAh Hvith AR 'd@gl 1sttﬂ§c the

%gﬁﬂ shapes, and s th e hydr ocar bon m xtUre
cOTgPegtefise %?YPHbliaﬂt?F SRk ey A pho hferﬁpﬁ@reﬁpmgtanm
repldeembnel i ndustry incl ude but are not limted to,
[00@171;: Ialc: (?ntg'ﬁc?uneﬁtlg :ag&%t?ig)flﬁﬁrﬁ T dI}eg%%péﬁcgtzclgg{%hgsgel:r}{glgtdesign that is less
exnﬁnmci(zmanufmtum kyl ati on, and cracking. A cracking

process typically refers process that breaks down

hydrocarbons into smaller hydrocarbons, for exanple,

AR % QFCHHEANYENFIOh- car bon bond. Conpl ex or gani ¢

[0008] eC ulRSpréseahindentionap 4BBALIR Mprﬁ‘l Q%Mtal?ﬁé‘s'ﬁé?ﬁﬁ&%@ﬁ%g two movable
fge cracked i nto si nFI er nol écu %Py or exa

PRIPE CORArIIBTIaYers or PRBEHS SuRUge é%%tsﬁlagn% Each
pluhgerd&s arohtaet gurienaRig tail pﬁrmkwmem&hwmmaﬂlon has a flat surface that

S TR R kT —
assgmbledr dhaepring hastend coids th_ahmemadntc embl@frﬂg&; opffosing plungers to prevent
“pgﬁx%ei/st fr&m %Eﬁ‘a‘f}ﬁtir{r%gﬁ'orhtﬂ% &? Qin)étthéz ]]'?qlﬁgé}lﬁbﬂﬁc ortlon and the

ta ytIC crac st ea rocrac

tailpoutucsls veith kespact o %fichemi ﬁ@ths rsneee sﬁgh@a& themﬂ@lr@letorswna movement
of the lsﬁﬁmgm'hﬂé itaglcathpiastes, tﬁ@hﬁﬁéﬂﬂrﬁcéé’bﬂtﬂ@plﬂhE&QQP Borffbn®maintain

I d I
B A T e —
op;a)shtgtﬂat stotions plesientathet tvistinglor eakiansl rﬁcﬁvehmnd of the priigffomn
tram&t{)g 10 ftheI tﬁﬁsonghe e 'p'i)ﬁl %1@ arge ﬁg%o%ﬁy % t %he natural twisting enhances

veryunstabl e
the@ﬂcmml P@@apnwémﬁthe eomame@m whighdn durniimpovas perfartance of the
spriigtidhbactitsémblye THRApHAE @Jr%s@ﬁﬁ%?&ﬁﬁéd Qfanfeli@ cBﬂ sectlons along the
rearrangenent, for exahple C-C scission In
posi-tion and also intra- and |nternDIecuIar hydrogen
transfer or hydride transfer. In both types of
processes, the correspondi ng-feactive internedi ates
(radicals, ions) are permanently regenerated, and thus
the reactlon can proceed by a self propagatlng chai n

.




[0064] Moreover, the reactive carbeniumions may al so
lead to isonerization and ol i goneri zati on.

waemonshi2ogyl y, the carbeni uminternedi at es resuPCT/NH2008/076720
fromthe quaternary ol efm c carbons play an inportant
role in transform ng the pol yene-based feedstock into

enfi GRS DR Elics PR oS BOF e fepe o StBhation between
theiwopdwrmess, onfutthehbiysiag effeseas bakteuted b§fadlinkaih dffet coil section in
the%hﬁﬂg“:t ion of fuels because of shape selectivity. NY.

et al,. Shape Selective Catalysis in Industrial
[0088)I i cEhei fiat surfageranghe Belgostion dthe phinger wogd noghalpebe formed

parﬁﬂél%@ fHe‘&hdelnE ef @k Ilﬁ’drw&?taﬁ’l o diafiktef ?&l e'a&?a}nuﬁ%% SiRgn

omt reC|se f1ne pore struct
alt%%tmeteéfﬁa%%%dbe wfaﬁamrberfammaya %féﬁb%@dhe midline of the

cylfﬁdhesluhﬂi diangitedhé snoreide ﬁierrﬁﬁﬂthﬂ &m&ﬁ%ﬂckﬁEﬁ' Jfdhd éésembly,

cref sl gl PR PR SRR &aﬁse?r's ol fRaeEntydpents the fla
surface oo the til poetrendaybe fommed at atlteuaxh aisgle teonine hetid abbuet the midline
of i@l gfmcﬁ'fca lia%h?cﬂltcﬁm&# ight olefin my be a short

a

yene or may conprise a cyclic

[004 9? uctlnmet ‘{Hoéher é@ﬁéllr@nt ©pe pbimggeinglufes amesgentiatiydlat tail portion,
cen@ﬁh? i oaRAta%ongl thE akik G Ehe@oﬁfﬂoﬁéntceﬁm% 6%3&?& pﬁﬁ%e@hats% mating slot

car bons , between 3
WWCSG%GFJ‘VCAEV %%ttt%f%%log @?f@nﬂpé’%l%ﬁpl%seal ybisdegign alpwg farwo edges
to tedh rshﬂa‘h]mdixﬂﬁdt BRgAEePIEAt ﬂﬁﬁ%ﬁhﬁﬂ:ﬁhgﬂ%ﬁbﬁﬁ& petformance.

00 L T B el 8 B G5 7 o S 8 shpe, s o
latlal, sarewiowichinear emer sim tap nen s fasipming et iipnent. i Aherabtumal)ﬂﬂle plunger

g SR 3, Sl LIPS B B o
ot errsa@kl%@a@g@qpygg techpigue f?é crrating sebstantialhsByo @mﬁnsmsl geometries.
[00&2}3 alpengasally fatsBapal ﬂlﬁ'ﬂ A0 RHRSIIMR R tail section may have a portion that

REYER e R

elecﬂn&l&snta&'tfmldtaddmdﬂ)hﬁw ls@“poﬁﬂ to\ee dSppfoentéSpIhﬁgéi tip or contact portion.

I
Thefﬁi%%e%%ﬁ"{wr? toos K e&ﬁs eéas g ngéﬁgﬁ%éﬁg ?)gglebsggg% cmave the edges on
oneidengdiged t@ providg ﬁ)@ H@xunurmrm’ietmi atiizationTA slof maylalso be provided

in the Y% ihRetlte BRh %f ﬁ-ﬁrﬂbﬁng ém Q/Ersmﬁl St fl'hngérr{gpﬁiv?& additional

The maxi mum si ze of ecu ar or i1on g
COmINKNCS, Shsahing tolerqace, while Praviding asgliable pressdisn fias plusgendesigns

alsé & lﬂﬂnaﬁﬁfr@hﬁhaﬁfngtt lubgas @nemi‘rtgyi1 %dﬁﬂgftﬁgétlﬁié}odt 28 clihed
eSI na occurr
con SR pRathes B TTNE St e ey GuteSuoR Ay 4P eXipraahpelica

sprinigeo ﬁipa]paadlbular diaevitioy, whioh 1san«ﬁmal o, m>ét1ng ¥hungeurfaéss, This normal

i t
S BESH L o EHe udfily gt i
maigtaining gerprabsioetbevinelude entarged |ta11 pmommpwf redneed diameter
cenfef 'cbil@éhd 1ﬁtetrl|B€k1ﬁ tabsb@RSdontite QMQEQ gK@lvﬁrPMHf%{\fa@lons are also

pre are on-excna IS a power

ite |
P°S§l§fq hpvingdive sgparate %%ﬂf@éﬂathwp achirem anp R3¢ Within  single probe.
[0023] d- Fatthéntrpefitspastided sy flayebmesy 'aﬂ@sm?ﬂilllﬁﬁl'é 'p‘DIhgers to be easily

t.ion nd. crackin ecifj.cal

fabflid B peplior 158 BEEE BasRton Mg plalife anglassfimBly b B volumes.
Complstedyadsendies oars also be buppiied attahed 81 a lead fimere, making it easier for the

r [
ond 3aoAd the pRit s SonIg W10« TRHEE L YRR B B gon igurations
canpgsinglg point, yulidple ppiat gehr¢erdimengionalst can be i nport ant

in controlling the catalytic reactions, both

ki netically and chem cally. Accordingly, in selecting

a suitable zeolite catal yst, the size of the

hydrocarbons to be cracked needs to be taken into

consi deration. In addition, the pore size may af f ect

the selectivity of a cracklng process of a given

hydrocar bon feedst ock O:her p033| bI e types of aC| d

o,



[0089] In an enbodi nent, a process of cracking
squal ene can conprise contacting the squal ene under
W@ a60alg20x cracki ng conditions with a catal ytiBCT/US2008/076720
conmposition, such as a protonated 12-ring zeolite
[0090] In another exanple of cracking squal ene,

rpce of refini C ri ses .cracking a feedsto
100030 e Breteht P e e onfeip S ST St e ﬁrytlwe(mg a
cylodaicili plgnger adenrbbinativh with aiflat plgngerf This }grbtmdu:otnbmdnbn @#n provide

for Q%ﬁcg-ﬁa[ ﬁ;% %Q@Haﬁw\@:@gﬁe?g Fﬁfﬁ%i%n# f%gh‘éS (Fldém)a dlu X tother geometries
while easiueing themanefactarng Fesiefos arfultbxecxdmdukelobontacamembly by
1nc§1'=ﬂ>b¥ailf‘ﬁ§% flfe @ﬁfn%ér ﬁh%ﬁﬁ&lt@‘ﬁlﬂﬁ@@ﬁw HeSe Wotﬁgx‘ Asb@&ls bfthe present

I n"an ene i s cracked in
m"?‘&ﬂﬂﬂ W fl?f‘et&@{@o@l ﬁg‘?‘?tg?ﬁig’l TRIGHRRCE Ffaﬁhealﬂa&ﬁ% d?ﬁ&t’lﬁﬁ%ln
combinkticpmwvith tie drewfnge. t o that reactor at a constant,

programmuabl e rate. The punp can also allow for t he
flow of carrier gas or other gases needed to be fed to
BRilfie DESSRIBTION (IhTHE DRAWINGSd nitrogen. In the
rrpl t
[00g5p ™ yptqlsci ey n% e 978 0he GRNBnRAFARHIM, I} i present
invemfiqngd over the catal ytic conposition. The catalytlc

[0086PCKIFIG. 2 lkitie OR% b ﬁl@?plﬁﬁ?&to(ﬁhé?s%ﬁng%ofﬁtﬁét ds&enMly of FIG. 1;

[002212 ﬁ:réba - e s)rézvavt o % d(tilﬁ? B g@rgqs{ggr?? l(tel’,pg)srgsrent ilventlon
[00¢8]c k iFiG. 4 dna hde eieh &t @dor&i plhh@r@tﬂt}mﬁpnﬁﬁ cbitect assembly of FIG. 1;

d
g g S0, R b O AR
[00R6} ei FIG) 6| ispaleross- gastiohal aview ofitae ispring eantdet assembly of FIG. 1;
[OOQI]St ' |F’I@t i ‘Psna §ad vp.:@v &learnr t%ﬂlaﬂ% {)ﬁlﬂﬁéﬂ{?‘é%ﬁ of ﬁ?efcr%rgﬁn{ Hl@entlon

crack m& gro ucts.
c

[0022) o) H{eS &y agide ng’wp‘? @magvelp@eg@sd@algn@f herpreesnt invention;

[0028R.CKIRIQ. 9 ighr @ﬁﬂ%ﬁ’&s se&tonal FeR T tli‘eoslﬁﬁlg%bﬂﬁct assembly of FIG. 1
rggtactln& ug¥§r catal ytic cracking conditions a
insgricd JEOA St SGRKSE ning the diterpene with a catal ytic
(0024 poHIGi bhis afpatspeeti peofan dtemalin e einbodiareat sitigrdoaiadgassembly of
e unit. As a non-limting exanple, phytol
the%%%&glﬁagﬁgght in the feedstock to be cracked. Phyto
[00R3] & rFéEulhls 3 Bdpeinw @floegpbmgmhafttm s)rplgc;@m?etjasaembln'g)f FIG. 10;
[00215‘]e b'F?leﬂfo’scﬁémﬁtm huSRAi6n! of 2R i}ﬁh B ite ?thflé‘ﬁfuﬁger of FIG.
froma plant organismfor the crac % as
descri bed herein. In an enbodi nent, an organlsn1is
[o0gBNet iRial | Yiswsidd view dfa seeuigthmiice opﬂh)étsphn?é(ﬁﬂm ta;hs@ﬁ}bg/ of FIG.
10: For exanple, an algal cell can be genetically nodifie
'to upregulate phytol, the anmount of chlorophyll in the
[0028) | , FAGdl1bi1s aecrbsseszk tionah vizhv aftthe sprpigdontachassérably of FIG. 10;
I s 0 I r |.cal: '
[00§9fz F[It@e 9% is tagl@ﬁaﬁ cro(‘sél Q%&iggglaﬁ% %ﬁaﬁ gfrt&hXtidfpsghéé 8@%§%ssembly
Ofﬁm3éﬂ enbodlnent cracklng phytol under a condition of
[0030] EMMGAL 6/{s& ﬁrs&@@#’é viswdfan RItSAGRSspRifle B AR ﬁggn?oly of the
ant|t or | ess than 1% by wei ght benzene cracki ng
pre%i“&&’()’@? 1O8phen producing a fuel product, such as
[oogB]soI ife, 17 Is wpaispeeti Veaviewalflagother Arerative BRIbPAiGEEAE §priMg contact
mm&nb Eene lue. angg ul ati ons. Analysis of phytol
crac Iff S EYEY be perforned as descri bed
[00§2]eV| (ftl@l 18 vex edyiew afanethernylteG@tivE emb0diaBint bprimgrrontact assembly
oftﬁg‘g%gémmtlbﬁl.e process of cracking phytol conprises
u0|ng m xt ure _conprising percentage by weight of
[0083leat HGt hais amsrestiovipwodprother, aligmatiae ambpdimenhepsing contact
asseiBbylbf tNeEpr@fent Bivehdiéh; par af fi ns are nono- net hyl
paraffins. In anot her enbodi ment t he process conprises
producing a m xture conprising percentage by weight of
greater than 75% of conponents with an octane nunber
greater than 90. [0094] In an*enbodi nent, a process of
cracking phytol further conprises extractlng phyt ol
froman 0|I For exanple u3|ng an organlc solvent to

. e 1 c F AT o r



knock). A linear conbination of these two conponents

is typically used to neasure the octane nunber of a
w@a20oviogebar gasol i ne. Thus, a gasoline w th anP@CDUS2088/076720

nunber of 9 1 has the same knock as a m xture of 91%

I sooct ane and 9% of heptane. As used herein, high

an L\ng refers to.an pctgne nunber of 80 or
(0337 G D 3% pirmadefivg iebtoLanoBir alfmsBrboghmet sping contact
asskinhheof th¢ prsdlinBatien,gasol i ne bl end stocks or straight

8] SeeL o1 XBLSE L 0 DG N B 58

MEARISAMPRIFEENE f:@ma@mbéy ofie tpyftsclytohwelnnan e,

0076} hy ! e bohex

O 19000 o8B S L8 80 o ot
pr YeRUERn pe used as additives to a fuel to boost

[0037F OCKIE)E3 iiurberspectibe sRwaskl dprivg Tontaet a’%‘séh‘ibl%@sﬁ@fth@ﬂp
corf? qﬁ."qﬁﬁﬁae oosters". Typical octane boosters
PR e, -

anple aronatlc hydr ocar bons of high
[00381 aneFIfi 3% és s perspactiva sietvod flanradte(maty @ oentaut tipetesigd 4F the present
inv@ht‘frﬂ-[’°| s such as ethanol (octane nunber 115) and
met hanol &octane nunber 113 and _organomatal I'i cs such
[0039] ¢ otF1GeRh s a paBRECtiEpHicafIJG: A4 iljusdating 2 tmeredimensional contact
tipsui tabl e cracking conditions, the |ower-order

can be hroken domn to shorter or .
l°°é§§npef38 Rt PETRRETIIYE PiEW A AN sHeHE CORfeft e gesignisend
[00FhE .f rEIGL RDisa petbpestiveviesy JTIRIG: 26 ilaRgatinted thréddilnédsional contact
for exanple, branched C8 hydrocarbons, cyclic C5-C7

tphydrocar bons, and aromati c hydrocarbons (for exanple,
t ol uene and xylenes) The desired fractions can be

DEﬁqmbeﬁEwR@p N b9 M@N Apart from the

i soprenol ds, er cl ass I omass hydrocar bons

(0043 | | GS: bi 1d§115$tt9ten@ firs g@hoemwtamnggsonsagt aseemlyr9.of the present
1nvblhtﬂhﬂ STHEsspEha cbitast@k&mMB1P 10 i’ﬁdlﬁ/deﬁ%'fﬂ@t cohfd®f thember or plunger 12,2

tives .and s rols free cidt
secfd e tacs Bt e DR bk S 16 (A% o BTG 2plineer 12
incheleboxyitact pactich 18T Al poctimiBOn A baitactaipr22ie pesltlbxea"d at an end of

the%@htﬁ{;tﬁso?gorp i %g&f @a%@é g’%b@ﬂg %%t%' £ al rlg%g{eg 9 %‘i s}eﬁyﬁ in IRG 3 and

FIG. &k w flange4iismositionedbétwetruchasace pomos opfectiohdBtapd 4ail phrtion or
sectioh Z@Xﬁfﬁﬁkg 24 §hy £ A fg@eSZ(f é?:ﬁ f%l th¥ ﬁ%%% ?ﬁéﬁ% Qéslf:?n)bly The

are |1p possessi ng
Plue%?réa%t)?@epl?rpélaweﬁhma srurf?ee 88 g‘/laberr@cg% gxisnding along its

lengiadi ti onal fatty acid derivatives include al kyl

[00‘5%{32[ frt] gg g% aﬁrﬁiﬁ%{?g éﬁéﬁison raggg(%glgg 8{ sgction 32 and a
tailmodmmer Smaldly34 eAtflange 36 isfpsitipnat batweerdtadonsetsioand and tail
secﬁgr? BW @R ﬁ{gﬁid& a'SIfaE Lg'ka%gt% g%l’ S\éﬁ%qu plur‘lege{ 14 Idgg{lg gssembly

gen-con
Talb?ﬁCﬁen 3éihes @ eylilndatciakﬁelsfaamélo anda fatrsrface 42 glxtbmbegi along its length.

Fla?ﬁirfa‘éle@ﬁo E'r'ﬁi £0PAsk SvRA e WAY fher Mgﬂ%ﬂ cotfact] in%ﬁi‘é%? @ﬁjnné [®when

dr ocarbaons are derived fromrenewab
assgp

0 SeBR LIS Snilatsurtagess é&énﬁé@amarqsylg&cemagr Age another
dururg;mm;ﬁmloﬁwft@emémbm l'y modified

005 ATl 58 Oy Ag | RLEESH TR 43 AL oo
springdhatgecss loatet plnegerr éail sektions 20 aid@det cipliradrizal sectiousi & dne 50
adj édeﬁfeﬂ g&? 129 lafd §SEH? HPEARRANRd BTG Qgﬁi%ﬂtfy %#;{‘Ief &3nREer and

tan I'VINng organi sns

th et Qnerf gxa}hpxln@n@blu ﬁ@ﬁta@ts)% qnddﬂmprqvnntﬁhr plu@gtrarfrom $eparating
froQhy Sptefe, BRS Fxiliade PRIBEMIRIR RUSIRAH B s&f&ém@and 42 with

pignents that are naturally occurring in plants and

some ot her photosynthetic organisns |ike al gae, sone

types of fungus and sone bacteria. Carotenoids such as

a-carotene, b-carotene (b, b-carotene), and | ycopene

(g, g-carotene) are known isoprenoids. [00115] Al gae

represent a source for blonass partlcularly SU|tabIe
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[ 00156] The fuel products may al so be refined by
altering or rearranging or restructuring hydrocarbons
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genetically nodified to contain a stably integrated

pol ynucl eoti de (Hager and Bock, Appl.M crobiol.
w@r@vesnedl . 54: 302- 310, 2000). Accordingly, arPeEUk®AS/076720

can further provide a transgenic (transplastonic)
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transformation with a nucleic acid which encodes a
gene of interest typlcally an enzyme capable of
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i ncludi ng for exanple, coding and non-codi ng regions,
5' untransl ated regions (for exanple, regions upstream
w0 e@a0sh2es codi ng region), and 3' untransl at ed PEUSILS/076720
(for exanple, regions downstream fromthe codi ng
region). Thus, in sonme instances an autol ogous or
perﬁgﬁtlcgcrzlglaﬁ% l"o%v%%% fet?ltah)s eas X u Lot egf(l:‘t??o 62%& ggnewongch?ned such that the
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tallmorlbfgn mmﬁrmmt pp oddivad 7By AstshowngahlG.27, hontsatip portion 272 is
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i nducj g an exogenous
COIE?%R%WG%Z%F 7w 78 2 gﬁﬂaierilltlﬁéat%@rt and may be adapted

[0069) usElthRiERits pre&Rd ﬂﬁ'}enﬁ(ﬁf ha3beerr QEHRHPAT ABuffatdd With respect to

sV Pofiints B hBORE RIS B 1ot ninest anib@edibgipns can be

madietherein whichsoewithasths fulhscopx pf gedhwontier as hére@ftpr dlsiated.
one or nore regulatory control sequences operatively
linked to a nucl eoti de sequence encodi ng a pol ypepti de
that effects, for exanple, upregul ates production of a
product described herein. In sone cases, an expression
vector conprises one or nore regulatory contro
sequences operatively linked to a nucl eoti de sequence
encodi ng a pol ypeptide that effects, for exanple,
upregul ates production of a product. [00194] A vector
or other reconbi nant nucleic acid nol ecul e may i ncl ude
a nucl eoti de sequence encodi ng a reporter polypeptide
or other selectable marker. The term"reporter" or
"sel ectabl e marker" refers to a pol ynucl eoti de (or
encoded pol ypeptide) that confers a detectable
phenotype. A reporter generally encodes a detectable
pol ypepti de, for exanple, a green fluorescent protein
or an enzyne such as |uciferase, which, when contacted
with an appropriate agent (a particular wavel ength of
light or luciferin, respectively) generates a signa
that can be detected by eye or using appropriate
instrunmentation (G aconn, Plant Sd. 116:59-72, 1996;
Sci kantha, J. Bacteriol. 178:121, 1996; Geres, FEBS
Lett. 389:44-47, 1996; see, also, Jefferson, EMBQJ.
6: 3901- 3907, 1997, fl-glucuronidase). A selectable
mar ker generally is a nolecule that, when present or
expressed in a cell, provides a sel ectiveadvantage (or
di sadvantage) to the cell containing the marker, for
exanple, the ability to grow in the presence of an
agent that otherwi se would ki¥1 the cell. [00195] A
sel ect abl e marker can provide a neans to obtain
prokaryotlc ceIIs or plant ceIIs or bot h that expr ess

Y Y Y |



of chloroplasts with two constructs: one containing a

sel ect abl e marker and a second contai ning the gene(s)
w@boovnsenest . Screening of such transfornmants PGI/US2008/076720

| aborious and tinme consumng for nultiple reasons.

First, the tine required to grow sone transforned

I i .S~l.engt hy. Second, transformants nust be

W@é&?&r@?%ﬁﬁ ISor presence of the sel ectabl e marker

and1f or whgnn@esnmmnmsﬁth&og@na@g) of interest.

Typi cal | y, r e( of

|t er est *‘.ﬁsr&%éﬁ@or B RERle el RopithaP FRE! gt gPhtact surfacealong

exafpingtipef QJSQU@HIWZ%S) [ 00204] In chlor opI asts,

regul at i QBe%dﬁgﬂﬁcﬁﬁ%ﬁéﬁiaQ{hﬁ%eﬁﬁ gahio\ﬁ H%Qﬁl‘érasﬂzﬁfct)ﬁtract surface

transcription @i ften ur| nsl ati1 on
i ni £088 Adenethpf Ge tailpertipnand s dependent upon t he

chl or opI asbmbpressish albmrigtz’ttacﬁélpt@ftﬁé fifst c@BaV@hdms tail portion and the
nucle en %q%fd [e tqﬁg factors (see Barkan an

Col SEOhG Eaa 2l poTlOe i e 82: 559-572, 2000:

Zer ges, Bhecshy rttlneeﬂanpﬁﬁet @infbce @DMO Yail pdrtom bf the dipstashtact member
tra I r

b paly Gl 3petRb At RIRLE of ioa'l? BIMOR DY el contact
RARSMbREANG ineteasss thagliding enzgaeraent |0|f$hec¢1at Serfacss durngicompression
3" ppothy @gﬁﬁ@' toadveebohndd 4 @rsﬁéﬁﬂ EpringSor@ on thMegdt ‘éght%t member and the
Rev. 00- 754, 1994); and translation is inhibited

in §W9648$}§§P§mgﬁﬁ in bacteria by selective agents

such as chl oranpheni col . [00205] Sorre nmet hods as

des ri be adva r osi,tign
g ¢ 7 b SnS BBy Bt R R PP Bt iggrr end
unbddndQGQEggéﬁdeﬂpbﬂum@s preV|oust been not ed that
such pl acenent of an RBS results in robust translation
glant chloroglasts (see U S. Application
200 1 001 ¥heassemplypiisdainy bwhersindhe spiyng iapldesvedycedadigmeter coil
sectibgd which ¥pgipeitietiltpdationsn advant age of expressing
pol ypeptides in chloroplasts is that the pol ypeptides
do not proceed through cellular conpartnents typically
t r ad.er sethbysspablypepddinclswharpinesdesdt omcoof the fivkt ke@act member and

thegagﬁd%ggm9¢ ?&g&qggﬂggﬁgapot subject to certain

ost-trans I ona I'cations such as
gI ycosylation. As such, the polypeptides and protein
conpl ex e?h@ﬁé%@rﬂﬁ%t@l’mﬁ%h%fm Hﬁfﬁrgtrk%nham’ fleb@and the second

can be ex ﬁ ? be produced wt suc
confact membsh s cylipdmcal: modi fication. [00206] One or nore

codons of an encodlng pol ynucl eoti de can be biased to

r ef gc; c?g% oség %1/ ﬁ‘é’h%]r\%ﬁll ag?r codo ith S&%gﬁqntact member and

the@@kmgdmentaCtehembdumaﬂaacrdtﬁguratmnwel I r ecogni zed t hat

various organisns utilize certain codons in preference

to others. Such preferential codon usage, which al so

is Util i Feelassembh oficaimagswhereindotle therfirsicontachimenmber ansl the second
contdchhRhibet A%t BACORNSTAYUS. - The codon bias of

Chl anydononas reinhardtii has been reported. See U.S.

Appl i cation 2004/ 0014174. Exanples of nucleic acids

enc&di ngThemélﬁbkyl of ctulmSIyWhéteﬁql tliitlz1 ﬁﬂté%ﬁﬂﬁ&e Mthéhaﬂib@rtlons of the
X SS1 on ar
firP o TS ieRingt HRY B33’ Doy BSOS Pl B0 8 riding ot =

Cyh(ndncalhalmrgamdmetmm whi ch the sequence was i sol at ed)
may be about 50% about 60% about 70% about 80%
about 90% or hi gher. Sone vectors conprise one or nore
of the nucleic provided in Table 5 and/or nucleic
acids with about 70% identity thereto. [00207] The
term "biased,” when used in reference to a codon,
means that the sequence of a codon in a pol ynucl eoti de
has been changed such that the codon is one that is
used preferentially in the tdlget which the bias is
for, for exanple, alga cells, chloroplasts. A
poI ynucl eot| de that | S b| ased for chI or opI ast codon



paral lel at the mdline of the cylindrical tail

portion dianmeter for each plunger. In an alternative
werodsarent, the flat surface may be fornmed par@l/Ug1008/076720

above the mdline of the cylindrical tail dianeter to

increase the resulting conbined t hi ckness of the

ass nbl y . cr eat di t t cti.on betwe t he
oSl undbs eSRmoCefiiitnt L Sfiein B Ll irep oR i papbns of the
ﬁrsm notthe nogmberpod tthmcor@cdm@cf orembdr stfomnddutananglenghenidline of a
' ut the mdline of the cylindrical
cyltrglﬁgaldg? ?rot%%dilga&nnétglgr [0010] In yet another
enbodi ment, one plunger includes an essentially flat

tai ljgpor tl‘h@ ﬁsseﬁﬁ[{} sfadldivh 1 %@Feﬁﬂth@lfﬁf‘ﬂlrhf&@ ofMheStafl of‘tnﬁs of the
site plunger has a mati.ng

onent 0

firq, AP ) S8 esop P crict MSBIReT 5roBRed G RSp5aLpyia midiine of
cylpldrioglenil pdhion diesétgn al | ows for two edges to be in

sl idabl e contact engagenent, thus enhanci ng resistance

performance. [0011] Each of the plungers may be forned

i n &l.gen&hehssemblyefrdlainl 7 whenea arseridt pistien 6the kailt pretions of the first

I . .

or SRR L% SISO Ly RIIARL 5B sing pien
Conéa“éé F‘é’IlXVOPFT’é’Fe%%pe suitabl e for stanping,

et chi ng, phot olit hogr aphy or other simlar

oA 3C 15 BRI, | ShoS ahienths b pbedons

rengivaged pl ungers the pI unger ta|I section may have a
portion that extends beyond the opposite ends of the
coils of the spring. This facilitates enhanced
el etdri cdhe eemeci@ssemblly eticsina i gihciabn all least ppoof the dirstiventact

meﬁiBEP@ﬂ th€ sfloHa QSﬁtaét' Refber Gt @sta s‘i’(ﬁ ih ¥ Yail E?ﬁloﬂl unger
tail portion that extends past the oppos end of the
spring can have the edges on one side reduced to

pr ov4.de Thé as¥BinbiUGT OMEHrET Whkrelt tht kABRdren ofthsfRdt cBBMct member is
rowde in t |nt3‘ﬁferenc are

a3l Ty i Bo B ine, oo rorgpet ken i g B S lpog Dt surfaces for
receistvhigtthe tadll poriorpof the €iest patnger. bi ng t ol er ance V\hl l e

providing a reliable press fit. Flat plunger designs

al so_can benefit fromhaving the plungers generally

sl i #-ng fAogeEngepntact assemiig Pompdsiognf i gur at i on, thus

t ransf er ; iGRg MREEGtA% nldatbepbwthg b MiLSRiSH HQJ&&? 9 c@ﬁ’ta&@ﬁrface along
thgfnﬁ aﬂel [ cal spring to a perpend| cul ar rection,
SRRt 0, mat i ng plunger surfaces. This
nor rml sdsdodaé flapEcitact AeaibeEhaving h fl or@bieBavihg @bontact surface
ﬁ tet en e copponents. Methods for
alo V\faﬁepo

BB oget her include enlarged tail
po r t io nsa emnpmdsmtg sprag attachddte dhalfimtrBsteontaenmembertail portion and
the%@c%fnklrﬁa?%rﬁ&é‘t'n‘i@nﬁe?l? llgdhl&li‘e contact portions. Kelvin

configurations are a oSsi bl e havi ng two separate
el ect ri cihershy the qogtachsustrce pbthedribpertion o€ thefirstlat contact member

shcﬁblﬂ@n@a@s%’@ﬂaﬂ&gﬂa%ﬂ sd%fkf:é BEthe li’ﬁf‘ﬁdﬂtlbﬁ oPiR\se&lRd Y chhidlt member

I I |y
at a%dgae nggtcg @gr\a/lvtb%}uxpfua macr un Is ﬁ]gggggaegeme easelg;t of the flat contact
surfaaed dhirtrat doagpredstvni of! gh@ﬁng&?&fﬁlﬁhﬁerﬂn’g dxi4)Hor¢ed supplied by the spring
It(e dshgﬁl%em&é%s can al so be supplied attached to
nmeking it easier for the end user to
| oad the probe assembly into a finished test fixture

or $@C ke"l"he ddsPmb f‘c@eli!ﬁtal @H&elﬁQHe Fgﬁ'm%' g%k@isﬂ%&ted diameter end

| tip pol nt O hr ee nen3|ona

COIgu %th?ngaﬁ%hﬁtﬁ’éﬁoﬁt%lé contenpl ates a spring contact
assenbly having a cylindrical plunger in conbination
with a flat plunger. This hybrid conbi nati on can
provide for cylindrical tip geonetries to address
sufficient testing for solder ball or other geonetries
whi l e reduci ng the manuf acturlilng costs for a fully
cylindrical contact assenbly by incorporating a flat
plunger as the opp03|te plunger These and ot her

oy Y " T I T 1



reliable press fit for the end coil. As shown in FIG

15 the flat plunger design benefits fromthe new
wo e®nlos9203 havi ng the plungers 72 and 74 gener Bt 1T/¥S2008/076720

sliding together in an inclined configuration with

respect to a mdline axis 108. The plungers sliding

tog her . at an incline configuration.transfers sone of

t heThe; ot i oo ARE S b Sicheihe Spane @buriet sdaed diameter center
coitspwhioly erfgage chetafigopéondj cul ar di rection, or normal to,

the mating flat plunger surfaces. The normal force

enhances intimate electrical contact between the

pl ubder s The assembty ofel&imG 7 where{nibe 14il pationsrtevhen enlarged end
secﬁbﬁ VI padesRRBALH %%d&@ﬁ'dfkﬁ’n&%ﬂ&f' cGfsenply 112 is

shown in FIG 16 conprising mating plungers 114 and

116 and an external helical spring 118. In this

confi9.gur Thé agemplyoldsiml 6twhasinttht bl pdrabns HVE inteockad) tabs.

and plunger 116 has a tail portion 12% havi ng a

feature with internally opposed flat surfaces 124 for

rec@f.pt @he hssamnbiyeof cldirnl5 Wherkingthe firsbioordta& manber has a three
: I ted along the axis of plunger 114 and
mn%%gﬁbﬁékﬁygp§§4 is centrally located al ong the axis of

pl unger 116. Spring contact assenbly 112 allows for

twozf | at A glg cggtﬁctadggen% cbfpR&ngecei ved in slidable
contact wi FI at edges nghl n feature 124. This

desi gn p'f‘g\‘}‘? dlatcqngact avipg aitail pertien payingp ranfaet syrface along
a ldniath &ffthé tafl pooridrgct assenbly. [0052] FIG 17

illustrate h altenativ.rrbdi nt spri.n
cont act - Aseaf it dome meiper biihe ¥ faifRpragn Biving f Bnft surface
along e lengthi ofthe taik paortiomwheretil the sontbctuface df thethill@rtion of the second

TS0 08 Sk 0,88, D EA Tl OB ot

condact gemhek | heI i cal sprl ng 136. Tail portion 138 of
pl unger 48&drd@g confat@rheibér RGMglA8il p@ﬂﬁmﬁﬁbing%&ﬁa‘éf‘smface along

134 also has a mating flat surface
a lelggé‘tootféﬁﬁagcpg’ %40 and 144 are in slidable
engagenea foyrtOba ofthél mdifibérl Havisigraathit poidathaeing a contact surface

n rin 146 o
aloﬁ%g bt th enﬁe ?alﬁo\}? (}H;% }’_]Vile]:%ﬁl tlhg g?ntﬁcg sgrgtiﬁ e %ﬁﬁgg§l 18}1 q_ff tge fourth
flaty ogntiwf membersidingly engages thaeonigetzsuffacsef the rilgmirtioreoftbe third flat
contdt® nitiifhed spgcond contact menber 150. Each of the tail

portions 152 and 154 of contact mepbers 148 and 150
i ncl ude AFCTEPATCSTIOR 8PTiNg attaghed:tp dhe tat @orinms pbtheffiste Becond, third and

fouﬁﬁ&’&tbdj}{tmgﬁbrﬁt%ﬂyced di aneter center coil sections 160
of helica

The enl arged tail tions ar
opposi t e% bﬁrﬁﬁﬁgle riS athHta fae %% 2y thegeq '&‘{)?ﬂné‘iﬁt member are
electandlrisolated fromh treghild flai donszec tieabepastths fodrtoflgtontaet member
the ring is
such 4t e SR Edeo Bt eRBch YR i Me oG 10 o
di sengage fron1the spring. [0054] FIG 19 |IIustrates
anot her alternative enbodi ment spring contact assenbly
168 which illustrates another alternative nethod for
retaining contact nenbers 170 and 172 to helica
spring 174. In this enbodi nent, the center sections
176 .and 178 of tail portions 180 and 182 respectively,
are pierced through formng a tab 184, 186, which when
contact nenbers 170 and 172 are assenbled within the
spring 174, the tabs interlock. [0055] FIG 20
illustrates another alternative spring contact
assenbly 188 which illustrates another alternative for
connecting the contact nenbers. Assenbly 188 incl udes
a first contact nenber 190 and a second contact nenber
192 having tail portions 194 and 196 positioned within
a helical spring 198. The center section 200 and 202
of the tail portions have a nién-centered tab 204 and
206 whi ch when assenbl ed interlock. Tabs 204, 206 are
forned by a forn1ng or foldlng operatlon [0056] FI G

.y I




