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I. PETICIÔN 

Yo, JORGE E. VERA VARGAS, obrando como apoderado de la parte solicitante, 
atentamente manifiesto a su Despacho que de conformidad con el articulo 44 de 
la Decision 486 de la Comisión de la Comurndad Andina, comedidamente solicito 
a usted se sirva proceder a estudiar y examinar la patente de invendón 
denominada: ’PROCESO PARA LA OBTENCION DE HIDROCARBUROS 
LIQUIDOS A PARTIR DE LA ROTURA DE MOLECULAS DE CARBONO E 
HIDROGENO’, expediente No. 07-110780 

IL PAGO DE TASAS. 

SPresento con este memorial el recibo de tasas oficiales por valor de 
CUATROCIENTOS VEINTE MIL PESOS ($420.000), correspondiente al 
examen de la patente de invención. 

Bogota, D.C., mayo de 2008 

Seæor Jefe, 

JOEE. VARGAS 
C.9’7617. .150.455 
T.P. 12.122 
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Industria y Comercio 
SUPER)NTENDENCA 

DIVISION DE NUEVAS CREACIONES 

RADCACION EXPEDtENTE No. 06-110780 

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION 

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 584 DE 

FECHA 31 DE DICIEMBRE DE 2007 EL TERMINO HABIL SEtJALADO POR LA 

LEY EXPIRA EL 31 DE MARZO DE 2008 

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicación 
en la gaceta de Propiedad Industrial, deberÆ solicitar y cancelar el examen de 

% patentabilidad so pena de que la soticitud caiga en abandono, de acuerdo con lo 
establecido en el Articulo 44 de Is DecisiOn 486/2000. 

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS, 

SI  NO X 
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[51] ABSTRACT 

The invention relates to a process for providing fuels 
from biomass such as seed oils or plant fruits. Generally 
the process utilizes a metal catalyzed conversion to step 
to provide fuel mixtures with compositions that may be 
varied depending on conditions of temperature, pres-
sure and time of reaction. Mixtures of hydrocarbons 
produced from limonene feedstocks include alicyclic, 
alkyl and aromatic species. Monocyclic aromatic com-
pounds may be obtained in high yields depending on the 
reaction conditions employed. 

29 Claims, 4 Drawing Sheets 
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5, 186,722 

HYf$ROCARI$f)Ps-BASFI) 1-111111, 1-1SOM BIOMASS 

IltACXGRUUND OF Tilt IS’ ENTIQN1 

1. Field of the lasenrioii 
The invention relates generally to horns., lurk dc 

rived Irons plant sources, Its particular aspects, the irs-
venIson relate, to a ierpenotil.baeed furl prodnctd by a 
ci-acking/reduction process sir try ,rrud,aii,,r The pro -
mat may be controlled to produce a mamas, Fuel has-trig 1(1 

variable percentages of henzenoiii csmspsiueds useful. 
for trample, us per Se (us-Ic. as fuel additives sir ui ocsar.c 
enhancers for consrniionai p,atoliiic furls. 

2. Descnptron of the Rv-iaiesi Art 
lriCrnsrrtS airerirton rs being focused stri prsrfrleuns 

associated si-eli dsrnsnisfsmg supplies of Ilissil (se-Is 
These problems c"&- � econom,c and ecologic cars-
sastemaixtiis It is recognized that i-il arid gas sources arc 
exhaustible and dial world politics tints sencruily Jesnp 
scOut attempts iii manage presently ruteni,fied print-
least, reiC-ves. These arc strong ecoixtnunc f,,cutsrs ha, -
org potential effects (in any facets of business and 
quality of life There is also increasluig concern onset the 
pollution generated tis fossil fuel harming sr.litch causes 
cuietisuve and perhaps irrecers,tite rs-oluge-a. lsarrii 2$ 
Consequently. (sitl perlorussnisre is besroircirig more cil a 
concern, since highly efficient lurk. especially fri5 nun -
nil combustion engtnes, will dccrease or eliminate toxic 
emrsnions arid rat upetauron COO’ 

Approaches to these problems base ruicliurled efforts ti 
in Orcetuso total substitutes or compsslthlr bkstd.s fr, 
perroleum’lmneid turfs For eunrrryir, rogsrr, will apr-r-
ate efficiently on natural gas or nlrsiltcst ilnwnvcr. tIns 
requires engine mu,dulscattsints trio are claus. cit expen-
sive and at the present consislesed mIni air neal in view is! 15 
presets pecsductii’un and ,hcrnsrmbcms st extant eiigirses 
With pare methanol, s-euioslors. ysumtwulasl’r (’5 idesi iii 
upper-i yltuuder wean may tie a rushlnm fltsjiwaiic, 
l9ttif 

Sionuass source, base beets em.ptotrd as furl source 40 
alternniisses to pernciieuurrr Plitrmnass isuieftsuesl a. organic 
muriel stiainrrl from ugnciuliure sir agris iilrtsre frail 
uris Many sidcjrroducts of knrds, for rs&trrpte, are 
inefficiently asciI. heading to lurgc arusssants isf organic 
wasie U-sc of stair a-are usa (irs-I pci ccii as it Imlerud 45 
compatible with existing petrcnlemsmu based NO, i-null 
extend limited perrofeuurs reserves, reduce organic 
waste and, depending on the processing of the organic 
waste, provide a less enpemisrce alueruaie fuel or lad 
bleeds so 

One of the more conurnoum easn)ponteriss of plants arid 
seeds ma group of alisyclic hydrocarbons classified as 
trepenes Pirsene and linscineric are tyguicaf examples cit 
m000cycltc terpenec both have seer scsi ml as fuels or 
l’ssei additive, The Whitaker re(erenice 110221 discloses $5 
the use of a terpene, as a blending agent list alcohol and 
gasoline or kerosene mixtures A fuel containing sip to 
about 15% of at cain ult,rrt led pine oil was claimed robe 
useful as a manor fuel. lstesicotlreless, prne.ne was useful 
mainly to promote soluble usuetures of ethyl alcohol, io 
keromserie and gasoline- There were no disclosed  effects 
on fuel properties trot wan there sIrs losed any fur-titer 
processrisg al the pursue 

Two tinlietI Stases pateiits describe a process for 
purifying hinnorrene for usc as is fuel cit furl additive 05 
(Wfiirsr’oeth. 19119. lOS(S) The pusan iiacladem, distilla-
tion of himonene-crintairting ml tiltesied Ins retrieval of 
water. The distilled limi-srierte. lilerided sstth cit iscidu-

lion rein ’muir such a- p-phrnyiesnesiiamune, is cluiniecl at 
a gasoline estendem svhrrs added in amounts up to 207, 
siularuur Umrfrirranniely. in actual tesiutg under spewer 
loud in a dynamounerer. addtirtumr of 2017i hirnnrrcnr to 
unleaded 62 os-raise gamolrnc results in serious çirtigni-
lion, casting 5000 -as quenusoti, us to us practical sahiae a-
a gasoline cit-rider 

On the oilier hun.], Zaidema (1946) discloses lIre use 
of atscyclic ole-fins such as lsmorienr cyclohuexetir. try-
clopenrene and reenrttetues tariibciiii ,uwtdnticaiiorm as siu-
tmuis,aretmm actibtises Fri gasoline These contps.rsnnis con-
tain ai lea’s true double bond, a char acierlstsc that s-
pareuuslr corrrribaues in the antiourdarut effect of adding 
there cocuipssurrrls sr gasolines in amounts not etscstnclnng 
112% us nrilame. 

US Pat No 4,3,ta5l 111mg. lOtif ii conceruirul 
With the crrmmner-sisun of biological ,natertals io liquid 
fuels Although uelutung iii major punt to resshrte rata-
lyre- nsirversioru ol plant hydrocarbons has org wetghrs 
o’er 150, a himtinersef water feed was shown to produce 
aitciut lie", tslueuie whets pumped over a lined lied s-cam. 
lstc caialysm tsr 4112’ C at atmospbenc pressure. Uruftirtu. 
uaaieiy. tninscis-yclic aromatic compounds were reported 
So comprise only about 407,, of the total products, of 
wlch moire cisriipssnetits were toluene and ethylbeim-
ret-se A disadvantage with the use of ui-aloe catalyst 
was the need to (ructroaarc the arornaiic compounds 
from tIne pessduci nssnture Its obtain gasols tie OF prsidiicls 
useful assheteiicrals l-or-maiion of undesirable coke was 
also disclosed as a potential problem. in view of its 
tendency uo inactivate aeclire catalysi, 

flsum-urass furl atenders such us nwtlioltetrahystrofxi-
rats (JuITH}f have been iesursl as alrecriart’sr (itels, (Ru-
dolph and Tlioettas, lOfa), but appear to be relatmnely 
erpensise as pure fuels As an additive in arnoenis sip Ia 
nbsisii IllS-. MI}1T compares Ianrsrahly sorb ttraeth’cl 
lead. 

Fact minutes ssssialmlr as gasoline ssifsstrtutrs trace 
also be-rn prepared by mixing vaoir,us cohmsponertis. for 
example C, Cm hyduiicartsrireu, C,-Cs., hs-drsrcarimouss 
and iitltaene (Wilsirti. 1991 f Toluenn, and ether sutrsti-
rated nrscrrmcycLic benrennmrd counpisisods such as 1.3,1. 
urtsiueiliclbetrcense. 1.2,1.4 rrir.otethyllsrnrene. c- In-
And .nd p-splat-sec. It particularly desirable as octane cc-
hat-icr-rn in gusiiliiies nail may be used to supplement 
gasolines in (.,rly large percentage-s, at leass sip to 400, 
50 percent 

Oeserallnr, processes for obtaining aromatic cairns -
pounds are synthetic prsscrdnees liserefuire it is rela-
ticefy empestsine to use aromatic liquid Iiydrsscai-bons as 
fuels or blends for gasoline fuels Or the other ham.], a 
businnstss source of easily isolated aromatic comapcmaussts 
would be less eapeesisie. provide an efficient disposal of 
organic waste- and conserve petroleum reserves by 
ealeriduap or possibly replacing gasoline fuels. Al-
though avontatic liyr]eocarttoius oucirr naturally and arc 
isotable from plant sources, it is impractical Ic isolate 
these comnpotindt I1usi lmtmsrnans material because of the 
relatively 1ow ninotinru present 

SUMMARY OF THE II4VFNT]OIrI 

The present rissetition is title-tided to Address one or 
more of the problemits associated wiiln dqmeridrnce on 
fuels obtained from petroleum tours-es The itr’s-eriticits 
generally rrlatrstss a process .clprepacmg hydrocarbon-
based fuels fri-sits available plant components containing 
terpenss-isds. The process innols’e, ssaralyttt conversion 

5. 116, 722 

of one or more terpcnoisl compounds ar-den cosdul urns 
thai may’ be saried to alter the product or products 
produced Such products air generally msuoner ,sl 

lmydrocartsnivs useful at fuels pen in or as led csinnp.s 
mttttls. 

The insiertisirs have ntir-prusiisgly dim,cosereii that hurt-
mann fui-ls FIRY be appreciably improved through the 
apirlticurion of catalytic consrersioe process retchriaqt,ca, 
heretofore utrliad in cracking melluusts of processing 
pe-mroleisuir crsude% and related cciussplei mixtures of gte-
troleurms lads Unempeclrsliy. it was also Found that 
biomass fuels may under certain condiitoas he cviii 
serred an e.sceptrruusahiy high yield to aromatic lsytlio-
e.rboits comprising ahixirures wtnh sigmiilscarti re-taste 
boosting properties 

In one aspect, the ituvem,lissis insolnes a process for the 
preparatroes of a biorn,sn fuel that tins losSes cotrse-esion 
of a suitable feedstock by metal catalysts Iran elevate.] 
Irnupenature to a mixture of hpdrstcartrcnns, then oistairi-
smug the biormvans furl from the resulting hiydroc.aclmort 
nuisttire The isolated prrislacu or products will be tim-i-is. 
arives or molecularly rearranged species of rIte feed-
stock material which itself may be obtained front a si-tIe 
raage of tnicirmta,s Sources. 

Such a feedstock will tvpicalfy include one or more 
terpenond class cuumipvmsinct, preferably as  major roes-
ponest ibis us cotnmontv the case in mniamy plants. espe. 
ctally in plant seeds or in purrs of plains Shut have a high 
oil content, such as skins at cue-as fruits or leases. Nu-
n-iei’srtis plural source oi Is are -surmtahie uricliiilrsrg a vanety 
of (rusts, particularly citrus feints, vegetables and Agri-
culture gni.cabtire products such as corn, wltint, eucnlyptus, pine 
rremflec, lemon grass, pepprornial, lavender, milkweed, 
tallow beans and oilier stmtdla, cm-cyst. Examples oltei-pe’ 
nosd cornpcsinsis found tn leaves, seeds and other plant 
parts inclrdc a-piriemues, lintosseutes, menthols. hiralomnls. 
merjrn anne-s. cam plumes and careers. for example. winch 
may be irsonourtsaiaralcd or more highly unsaturated 
Preferred feedsiocis terpenords are monocyclus’ I imo 
neees are particularly preferable voice  they are found in 
high quasiriry ur many plant otIs Ltmmnnene is useful in 
the opt ucally inactive OF torn, era. the D or F some. 

Femdmtamclms are generally more crmmseniemutbr pro-
cessed in liquid rather fl-sam-i solid fenn’its ThereFore, plant 
sources of terpentnsis are usiraliy retracted rum crashed 
to obtain light rut beans otIs A çarttcalaml, suitable oil 
i, derived from citrus (ruit, ire-h as suranmges, grape-trusts 
or lemrmoiuc These oils at high ins lumnunene content 
Lumomsene feedstock oils, or for that muttem any appunc 
prile fendctvss-b oil, mired not be mined ss-iulu srulvensts 
and are coe.veuuiently directly catalytically ccmn.ertesl 
and/or irradiated to provide lty-drotmai-bon furl mis-
lures. 

In certain aspects, tuiemnmtass-deriseO feedstocks are 
processed by metal uittalysl conversion. Cotismeesisins an 
typically condrucled am elevated temperatures an tSar 
run$C of’gO’ C. raqrto about 4511’ C., preferably between 
aboaal 90’ C to 375’ C. using limtneicise feedstock and 
most preferably in An inert atntnosptseee when Iugls yields 
of msstmocycLic aromatic compounds are desired When 
both � suitable catalysi and hydrogen are present, the 
catalyiic conversion prcmcesn leads to molecular rear-
rangement., and hydrogenation, including notrammioteca-
faa deli yds c’geriatucin citug cleavage arid acissson of car--
lmotr tmcstsds 

Pressures may range from altuosplieric to elevated 
pmessures, e.g - sup to 2,006 psi or abos’r. The pressures 
employed determine the mn4or products an the noiutiirr 

is svcll as ihe river-all mixture composition of hsdc at 
bins rnlmmaltesi In general it has bert, foannul h.ii firs 
sarri from asmusosytueric up to al’so,m 51X1 çmssiesi,l’ai 
pmLslmscm-cirn of mtsno.-yclic amomatii- cornpisamvisastlss 
niairnr piodncr At higher pressures, am-cursors. s15cit’s 

are- usually not present and mxjnmr product, are fulls 
reduced islucyclic products. In general it ha been f(.siuui 
ihar traditions in temperature. Jieessrrre arid sinme if 

reaction ru-ill affect product ratio arid distohmu.iiuor For 
it] rnunsplr. macitem-s an inert gas is insech in spatge the meaL 

ticm mixture arid pnessatca are close to atmsisphrmic. 
I .metlupf-4-(l.ttmethyhethyl)bentzene (p-cymeinr) ii aiim-
rater-ri in yields close to 89%, 

Citrolyris employed in the process are typically lip -

IS drcmgenatiois carulysts. These may include barssins pri-

mate, copper chroniatu, Raney nickel. palladiunmi p(sii-

rams. rlicrdiniun aim.] the like, lea preferred nmmsf,culmmmunuut. 
a noble metal catalyst nt,clu As 140-5% palladium on 

activated cam-mime is effective. Howraer, it will be appre-
20 elated that lIner-a are other types of catalysts that iriipiit 

be used in this peo.cess iarcluading mixed ntelil, nietol-
cnnatalruinug aeolites am ognnonsctallmcs in ssumne iii 

stances, it may be preferable to use alter-vale sources of 
hydrogen Waten or alcohols, for etiamplr, issolsi be 

25 used As hydrogen sovtces 
Allen the catalytic iscunverstosi step, thur catalyst is 

ncitroned (roust the product rn,nture, In cases wIre-tn a 
palladium or. carbon catalyst is used, this us intercf p a 
nr.auier of rerruourtng the catalyst by filtration or by d-

30 c.antatuomu Most catalysts may be regenerate.] or remuseil 
diresuliy As an optional step, ass inert gas 01 lmtiitriijteii 
may he passed through the product mtnturr TItus dus-
counages product oxidation. especially when stnsatti 
rain] costipoutircis It pr-merit that are iannsuatly nuscep. 

3’ tible to air ouidauion Furthermore, when high :ua’tds of 
erctutocyebc aromatic compounds arc desired, a’ when 
ltmssneee feedstock in emumphnyerl, sit inert gas hulsfntnnlisr 
spaeged through the reaction urnisrisre tmp roves yselsls 
Nitrogen gas is preferred but other gusts cuss-Is as argon, 

tIt tenon, helium etc.. could be ased 
t(rcnmions may be conducted on -litre rather dxii ins 

reactor vessels Reaction rules and product istnumiat.ssrs 
would be adjusted by flow rates as well as yiarammrelers ’.1 
pressure and temperature 

40 In usual practice. Iteoduc*5 obtained from the cata 
lytic co,rverisoni procatta are distilled and may be col -
Incited over whIr or narrow tesiipezat are ranges Typi-
cally, a distillate is cotincled between 90’ and 230’ C has 
measured at atmospheric peessanel. In a preferred emIl-

515 bunshimneist, the distillate from a metal catalyzed csrnser-
sscxn cii l,memmtemue is collected between 90’ atud 11411’ C 
The composition of this zustxlaen Will vary’ ,ammewtnas 
deytemtdiiug on the conditions under which the reraciious is 

tioniducled; however, in general, the product muiiinrn 

I’ will and tttie 2-3 major hydrocarbon comnlssiusessts mlrich 
may be nit-intl with conventional irtein such as gasnlmise 
or used without uilditiotral csiiepnmnesrts as a (art Sonic 
of the r]omporseesis of the mixture, particularly arinttsatmc 
sjuecien when present, may be further processed Ia iso-

tel hut- indivrdssal siotitpounsls, 
Litruomiene is typically the ma5or nsorttpmntleirl of feed-

sTocks from citrus oils Under one set of selecuml otidi-
lions, that is, processing at 415 C., 1213) psi using a 191 
Palladium on carbon catalyst, the malsmt isslnmnpersirruia of 

65 the collected product ace cit air.] trans. lmetkyl-t’t-
mriluylettrnf) vmwclathna,atue Varying araousmis of nistior 
consprsrterits nutuy also be present, including hr-sam-ic. 

5,3,T.tmsusrethnlheplane, Ii ,5.tlrriieilrylIrexyl.4rssetlsyl 

WN 



cvclohecane. rn-methane and 3it1rlmeIhylhLL1 
4.1 Olieptatie Minor components are tcptcalti it’’ ’tar 
592, arid morn usually. 92 Or less 

Bromuss Ian! products produced by oilier, 
he

ilierthe
 proceic described may be obuained when lo,u-r 

preston’. air used, that is. pressures less than 510 psi or 
under normal anrntrspheric conditions In a rim at 5pe psi 
for rismyle, the major products are ci. and trans 1-
mnthel-4-.l 1-rtaetlpvietirylrdine) cyclidtenai,e anti I mcdi 
yl-l.mnthyinthyfl betizette Mmiii cotuponents Irom itt 
this reacticiri typically include- I-mt-rh-al 4i1 
nse-thylethyll icyijohenene. Itmonerie, heeaer, 5.5-dime 
thvlocrarse. 2,4ditpnrthyl.l-heçilui.iil. &tdecunr’. I 
methyl notiane and 1.4imethyl-l’decente Minor yrnI 
xis wtll trod to in’, arising, (cit etanrpk. from elm It 
pamtnartts in the feedstock up- from air oaiqjairaii ’1 psi 
mary products 

In a most prefened embodiment. limortrrw feritsr,i 
is heated to about 110* C. at atmospheric presnur-e under 
an inen atmosphere niach as mt,uge-a The -I ga’ is 20 
bubbled or aparprti through the reaction nurture dining 
the hating p10cc,. Under these caitiduupins, the muj’.r 
product. often In escesu or S4’Z. is l-unnt?’.’r 4-il 
mrthyletlivl)treusene. Total nipncii rriatir.tt make rip 
in-n’ that- 192- it the peodiaci compositnir Ihe priiiir. 1 2’ 
usually isolated iv dtstilintpon, man be used dime Pit a, 
an ocisne-etrhanc-rr, as a (ion-I or in mmmii appliccro.is 
snchr, a uolvrnr 

iii another aspect LIF the pnveniiiiri. the biomass let-I 
stock is irradiated and addtiionaalh salititted to ciii lii 

lyric ccini’enroa in the presence of hydrogen Fur tutu-
diataoui is preferably eottducted with tiltr-.s’inlnu light in 
a w.ceicngttr range of 210 to 150 itariitnnete-r, In pie-
(erred practice, the irradiation is, performed 0niui 
nearly wirh catalytic conier-sicm ’the effect of the iris- 35 

dtaoorr is to modify product dtstrrl’utiiipr, roost likels try 
the creation of free radicals which Cause a sitters 4 
rnrramolccalar rearraogenients Prisiuct dp,trttuitii,ti 
therefore may be different Ironic the distnhri urn P 
Calmed using oat) cataiyrrc coitrrr,ti,n (ir’rwealls asi-d lii 
teeth 

ode 

of urradnatri in, include one of lauiiq-rc a,uh limited 
wavelength rattgr in the ultraviolet If lamnrs ttiilr if 
prctptiale illIcit, (or ennrnplr 450 watt tungsir’a lamps 
with ultraviolet nek’clrve sleeves The iuluracx’ler tight 
may be directed towurd a feedsro.,-k iii attired up the 45 
vapor of the reacuicin munrure under nellircconduit.oc 
Humans fart nunturem obtained front rIte riivbmned p 
u-uiiiaricitu/caratytic consiension typically prciiitiirs mix 
cures in which the major cttniponcats are ens and Iran, 
I-methyi-4--1-usenhyieuliyl) cycicilrniane and l-nretlrsl- 10 
144-tuethylethyl) beneetre Minor compnmrnti  in these 
titictures ore typically 3,3,5trtnnnthytheptatti., 2.6.w, iS-
terrametlrylheptadrrcunr. 3.trte1hplhraattrcrn.e, I. 
rite-thyl Juoicarre and $-4--d1methy1cyctohnnanie ethanoL 
A preferred caiatnni is pahaiJioni our ictisated carbon. Si 
however, other catalysts such as platinum, ehodtum. 
jiteit baaiun, chromute and the like may be used. 

In yet another aspect, use innenreteta in directed to 
hydeocanboet mtntures such as obtained by the abuse 
iliac-rabid processes Under nelecued cnredttirrrss of reac- 10 
tion with a pr-edontin.nuly limonnan kerisioclu, for ct 
anriiie 510 psi the product mutate will be chiefly up-
drocarbimns basing formuLas typrcally CtoHi5. Cpetl-ltt, 
and Ct,Cin Under the pitmirculur conditions used in a 
preferred emfiodimniti, that is, aentspeealilrr, of 210’ C. lit 
atmospheric pressure and a lrmctnuene feeder ark, prod. 
ticts typically iticttuite 

t-umerhyl-44t-tne1itvirthvl> 

herr-
eenm, I -rnethyl.4-1 I rtiethyluthyhilettel cyrlrheneriii. 

5, 186.722 
6 

arid I mi’rtryl441-methvle1hyl) cyclohexaee and are 
rips-aIls obtained inn ratio of about 50941 This mis-
lure in cciirt’srnatuon with traditional gasoline fuels, for 
eaarnpte Wt atone gasoline, will boost octane when 
added it retutrrnly low prreeisi,ages. it may also tie 

added In gusttlrrie in attacuars of 25* of total volume 
wrthcipip detrimentally effecting engine perfortirantec. 
The (’iiiH,.itc.ompirrserit of the pptratuar’e is  etibslitiottd 
cyckihe torte and Iris been .dennufle,d as lnavtng tine for-
mula l.nsrrlryt.4.11.meshylerhyl) cycicrheuuaise m run 
and tram forms The Ciitfhia major components are 
substituted betiieireurd compounds typically basing the 
sirratuutr t.nset!tyl.4-l.l’methytcihy0 bciuzertr. although 
.ithei snbsuivatetl trercrerrcn may be cttrtarured depending 
is. tire c-irrdttrorrs under which the process as cirnidocted 
The C iiiHuicompoinew is typically a substituted eyck.-
olefirs such us .uuse1hyI_4.(1unietlrylethtylitIere) cyclic 

In Sri another aspect of the invention tine biomass 
hail prrrdticnd by one or more of the foregoing pro-
ct-sat. may ire used to increase octane and redact ernts 
si.irsi w-lwir blended with txrrtvnntional gasolines and 
used iii or internal combustion eugture. The hytliocar. 
hurts Ir hydeoa.a,’Irout nateitura produced by the process 
citinitune oath petroleum fuels. gasoline or diesel, for 
rumple, and irsay be used in .anouuntuup teat Least 2592 
lit vol man Adttinnonully, the hydrocarbon mixture or-
hromass product may be used atone it. operate an toter-
isal combustion engine 

In still aeotlrer aspect of the mvrntiots art engine may 
be operated by supplying it mliii a hydrocarbon misfire 
prodritursl lip the process described Purified lcinonentn 
feedstoc-ks. lot example, when naubjnvicd to catalytic 
cOrs’ersitrm at temperatures near 105" C and ambient 
pressure pnuiirtce products composed nuaitiiy if’ tiicoto-
ci cite atcimattc compounds. By varying the reaction 
coed ii ems, for trample, increasing pressure or inc-teas-
ing the temperature, 1mrrhyl-4’0nietltykiluyly lies-
trite is pidsaed itt yields of 10 to 1491 These ve,ritius 
eitsiures may be used directly or tensed in cantos’ 
orntonnts uiths gasoltiue, thus providing fuels wlrkli Pony 
be asciI it. operate a ci-rmbasuion engine, for en,aritple an 
aaunrnolrulr engine 

HillEl- DESCRIPTION (SF THE DRAWINGS 

l’lt.i Iii fl show-s the xuruotuures or some of the fry-
dri.i-aeh,mus produced by cr.ckinuJhydrogaa%atiort of 
income 

P-hG liii by show’s, the (SC/MS of tranu-t’uietlrytf-
It methylethyIl cychohmaonie. Panel A is the mars spec -
titan, of a standard saisiple Panel B shows is one of the 
compounds prrmdiitnnd by the crochuritg’Irytdrogettattori 
of limuinerme. 

FIG. 3(-b) show, the (SC/MS of cis 1.methyl-4-(i-
me4hytettryl) cy’ciolnexane. Panel A is the mass epec-
trnnr of a standard sample. Panel B shows one of the 
itosnçriiunds produced by the cracbing/dnbydrogeisa-
titan of lntrson,euue 

FIG 41a-65 shows the (SC/MS of i’niet1hui-4’(1’ 
meebtiteihyh) be-neenie. Panel A is the mans spectrum of 
a nwsdard sample. Panel B thaws one of the major 
prridricts potdoced by orackii.g/dnlrydrogetsataott of 
limotrense under loin peansiai’e conditions. 

DETAIl El) DESCRIPflON OF PREFERRED 
EMBODIMENTS 

’fhntinccntiotr concerns a newel process for prouluc-
of varttsitis hydrocarbon fuels (rota biomass feedstoclzs. 
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typically plant cairacts Fneiiniccke are obtainable from While the list eras appear enterisrse. ii will beappreci-
a wide carirry of plant r,ciurcc’. such as citrus peels or ated that huiiiin 55’ ii LLIC muse uhl4ririiiis and raagm from 
sends of mre,u plant specie. Oil, sic preferred as they common agnecli urul pp mlxi is such as or’neges to more 
have a high tcspenoid ct,rnritt Simple eurrarniori meth- cyofic _Ur: e, itch as Irliptech plans 

TABLE 1 

Piper Nan., irniuitpcui Spice 

BO1s,rs’tCALLtct 
at traeiAd4inr. 

Cbrnccn] Couspsn.tirrt 

Asrt. � -lngruea air-taae.t-o I phieil.eidreae, viienir cit 
Antic Fs.yneriuu asian t anritiole, eiestnyishu.-rect. ar.s.tdrt.s,le 
,snanan dates. mmrrimn,n t parse, nnnrliytengcnot Serene1. los-i 
tint,, teata., cf/im,.atn t cmlii 
riacl iS-n.m t.c,i,,, I cu.lurlcnnroc.imn.one1p,cr Iruukicit r.icia.i 
thr ml M,tc,, Pt..r.io .i-cc reesrri ecgennd eterpree. uhac.ccl. pneiti%In.iieim.a irirrhnkti.nent curn.i pi.rrl.nmtrrw 
Brrurliim’i Curw. .re’a.n,ce, C ibrea,.,uoi in.i,t ecemate Iiraio-i t,amr,ein- 4 Farm,,.’ rem prirr.r 
titter ma,p, 1,1,-s.c u.ui.cain It ii. run in.te,.en.m. until. dersi aidrt5mln ne.iimi anmh,.n.I.ir, arab.,1. rerpuonci 
(arprt P(eluirnci tnaiidrnd,cc I. rucoiypnoi soreolk perem. ie,prrruc -urri--.tnctr,sc’iemi,n.e abdnhnites 
C.,lu,trct Anion, rubric t ilirs..eiel ..urrmur, salaries, c..buaut. raisl,Sme. Carte. a,,.t.,attinehsdr 
Csnip.tni Cpnna,nar’sc, eun4u’ra I nfini, e.ispio.i. mep,’ner4 rtuirnu ’twO pnn.r. pholiuui,ear. uamlurmnr 
Cursn,av Cameron’., 

L 

(tinrinsitiirr.e1 uautree Mui.rr.e,e 
Caisnarroos £inaana nendrenunan,, Stain,, racilyladl. uoh.ierc. lrtprnmsb. ti’tninci. tmtssonur. rrrp.t.nia. i irnpisrnr. 

i-rr Cop 

Than a.,de,,mol,m I peon.’. utruew. rrwl.o,ir 
c-don 

trptunn ararvle,. t imertneae rimrn.I. airt.rnliite. .eila,o,, at ui 
Chmncputios tT’ipnmnpuaai’,,ri 

oetrtt,atn/r I. ac-ardour, epmrte.n.i. ter1smcsa. heoi.rrrn-. erttmi.ser.e 
C,asarrc. Cunnr.ci,i,nn,n 

can,,’ See, a,iitmam.kinr.udn. cp,rn.isnl re-nat, 
- 

ns1rn,-n 
Ciim.etIr 

Cenmtonn’r ucla, l iPusmenib. cinraueitai. e.pnmteee, dipemtrere. brut,nl. tn.net,,t 
Oiç1atba taretbr lci.ae t.rsmciarttrru. cadirerr 
Ccrtanuulen Co.sc,d,an on,,, i iiaat,s.il, ladri anion 
i.itnb Iypn oiler t .i.prnn.n,.e e.dmaumer ertreri ern.ptno 
c-astir Carriran .nwstr, 

i rummnbdnhade cyrnun. pies.’ iimr-r-e,rmmn 
Cmc(rnrsi Cip.ran. ,nren,noe,m I t.,tn,.l. nation eseptwr,r armenia in.’p.neol uaetu.ic. , nun 

-p-Dl 4,#iba,n,,o 

re,i.,, 
i r.non ke.caenr rhnticafltsn 

hS-.mant pin.’ 0rpm nut mc, liii, punria, pheblardrmar ,ilemlrei.r. ,iWranrnu ,s.tur’.o- b,’reui unit,-- 
needle 
Fm.ratyrla’ £uaulnn,nu, iiobsma purse. pbebtar.trrerr. repined i,,ir.ir,nii.r a.’r.rni .eini.. rudn.u.n,i. ppeen.’mo 
Itmont 

Fumsn.bat, attcr 10l asninmk. tlm.W.isnnr.n. iennene dmi0stttr pmbeiardmrr.’ 
Fe 

,uirer aJbr 54,11 risr..r_ 1› hone.-! rosa.. 
t.n.iure 

(apaa eanoann,.t t iina.rmn.r .10th-dr. 
i,r-raninn, fulannuam -11a,nam an gunned ,atr,i, rrireunrl,,i. tisain,,i 
(lunar, lcnIiirriflei.maetiuuccr Zr.t’ortnnr. aarepirne rw-rini,umsr. horsn,i. 

uteri. H’,1 

b.,o.atu, ’seam, I tnapr.atesr. tnnyemrr. 
itt.tonp 

Heneys.i .’sn,n1m I punnee, .eatui.airm pt-sc. 
)oatpvm dunn-a, mn-u.-, I piienr. n.d,nnn..,ae,rt.rnr. tiny-ant, 

post’, camrrndn,r 
ra,mna.m ;am.drdn’uc.naummt:turn Ii,.5’spr’srr.n.Iu,it,ri ,,r,emnlni,eci,urm,m:,i,nnnl 

I t,nu,ame,r. mn,p.’rme_ pjptis,d,nre 
.,.-, 

.-,mcir.,,i,,,nruicn enianyt ineinue 
tunes, r rnniinpsn,,i.0 .r.n..o, 

umi, ii. r.nemtnittrttrt.,,ic cnrrnelbai uraaate i,ur,,.riesn ,ireniirs.’ 
t,rm.ni 

a-

Arr..,ao nm,-,,,, ea,-ai,rrsmb 

n.h..’ Dear,, a,.i.s.i,o,a iriatio,l terupait. airihsiltnp.rrmmrm, 
Moron,,, ilntau,nrr. ,,.cru,naio i tnrr,rne. trqn.er.n rnrt,ierei 
MyPin *4 nsa’. no,onum, I (sne.ir. oiraipprmiL tiprninre. earnpdn. 
sosck MriotnuCc,,nid,f.ino d,,not innt,ln.’u,i. worn,-. 
N Oman1 JO nrnasfnnnc., *45cc cropi,emun. prier,. d,tiesrmsS in,n,,t init,nn’t gnu..o.i. ,adrnu nnlmntutil,r 
t,trarnr C mr,- rr,O.dc.,, lm,numnnr.e. r,trai. dr .1 itdnbyd.’. mcmiii, i act hraimrb.tn. rinuunot.inrprnenb 
t’t,11111�n OniWani,,,n.,c,’ I. cauaset.,i nipPle-i 
tattler rdiicai,na,, am..fli .r.unii. Pert-pro. met.’ 
P.,eln,ui: pbmnene., -rn,, ttaitamnreoe anoinme ntpiaen w’iti-.r,srs,-oe, 
l’nnnu,,,sai leedeume. etirpo,. p5 up a,rir. Eetmies cnt.cmeimu inns, 
Pn,uçen.xmc, rrr,.iio 

pip.., mu t .nemrtt.rrb ruruptirm.! mc,.. .ror,uh,,nr nnnr,in liner.,,,.’ casiirn’n,. pi.ell.ndreer 
Pettigr ii, corn, repro� Rn., irrs.tyl s -riper, nrraa.ob. c,.rtyi acetair. t,r,nr.rre 
Ptinieim Thr,eat.c ,m,5,-iroii, t.mtaii eujietol. .mqu.trrpr.mn 
Nor rieedir Orut ,plretin. L dmpe.irne. pant ,risr.trrnr. ratr,enr nrummd acepaim’ 
Luprr,ari Run.acnuai sitimn.ctui p- barrueou,, nm0rni56 mime,, eainplioe. esnal1’ptoi. lrr,nie. rimplirns 
Santa1 SOinlilin attn.,,, 1. 5..nialr,b 
Sansntro Saunftao nuf,4,-e stOat. enpreci. tsonmu. phdtuudrrnr. .mqamit,tienr. ca.npl.sr 
Sion Joupues, u-lena 1. uSual .abriyi amOur, cainene. nuonnr 
SpIt.’ Losemil,l,cpu t nac,tmptid.curaeu.s,, Itnulcol. bum-tent. mrtpmrnnl.cun,phree. rrn.qnaetpose 
ti.aenr tan Liar.,. toad., L encultiptol. earttoi, stetityt uttanipual, nirm.r. nrttru,rse- ’.a,os.inr.u- un, 
Thint, TOoscetcr, etliarn I it.unt.r, beepieol. camphor 
Tl,ysir The-out nba.,, r thy-srI, .soe.auot, cynsene. Patti, iei.lrail ionnyt ,elare 
Vatican l’alnt.uua mffimuemtut t taoetpyi imets, pursue, c.nmpi,eua, b-
V› uben.une macnon ,rt,r,op.m, s’es,ueougs, 0-et1nrio1 alit iri,nnm.n. pairuitrc .cai. rsernmrr atut 
Wkrtr peOn, Than a.’ode,ru.ct,.’ i ihuja.rn. cer.uso.e, ptnran 
tuuicn,,uunmi ,inPnmr.ita abuiouhuare F thtiykaicsdini. tituyt acrtare, tlapenn. pbeit.srt,ene. radar...’ 
’hornet nadir,, rr,, 11,-tel,..,,, 1. nir.col 

ode ire sttrtatrhe. including one of presses or distillations 65 
from pulp msierial Table i pruicides an illusurapivr lisp 
of plant sources for teipenrruhis and related compounds. The trt’enhporb has been illoutrattd with purified lint’s-
sticluuling specirs and detcrtption of specific parts near but p.rnficatimn of baumnass feedsuoc 6 should not Ire 

IN 
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CP.ittOl Inthai rh, inventors have (cued that crude panE oil
 entricts. fir crate plc, nay be used as leethrocks. The 

presence nf citlier Itidrocarbmts and hydrrrcartriui tIe 
ncut’sr’c mrs abet products and product tattOO to some 
eOeat deIrenditib on ;be composition of feedstock and 5 
processing Lumdttions, however, when aiwyidic roar-
pounds are rortiallo present as major compotsertrs, the 
disclosed process is expected to provide hydrocarbon 
mmrture-.

 
analogous ii, those obtained with ttxnonettc 

feedsiirclss to 
The high yield if substituted benzene from the 

catalytic cririversorri of litttoneiir ,s Liii uuieSyctletl I, 
stilL 1 he .Js’,cl,i,ed process therefore offers a plant 
sosree lii, high sand of arontattc hydrocartesits and a 
method to consent plans hydrocarbons dtrectly to fuel is 
cii Net additive products 

The itt S’tflt 055 have rrscrgnazed that the carbonaceous 
cunspoursils proitcimmattag in many Isicini as,, source,, up 
tunttl non base henri of timtrnd raw as practical fuels. , e, 
gasolines and die like, units,, mcidrfieri to tender coin 20 
pairbir with etislir.g (rich, ideally, NO comptitilrlcs 
should improve fuel pntrpesltes. The relatively sutirphe 
disclosed piuwesr, presides nurtures of Irydrocartoa-
type cottiperurrds that are gasoline Fuel compatible cad 
alto trtlprrive Net properties. The riiiitarev cmi hr srpa 25 
raied mo individual cocnponeurtr, e.g.. by (racttumal 
distillationi. or used in cut., an fuels Per cc or Intl tutdt. 
tives 

The hisitniass Fuel source may be any one ot more of 
several sources Prelimirnaty treatment may involve 30 
cr.sis’rig. pressing, squeezing rue gnndtng the biornass to 
� arafllriently liquid state so that effective coritirct with 
catalyst is pce.sitrle (flange pens, used as a sourer of 
lintotierm by the ttrs’etrroes, can he ground, then pressed 
with roller presses uiekr relatively high pressute, e p. 35 
up iii l0.00f psi. to ohuuitt an oil that is 60300ft. hart 
neat As a practisal matter. It us not necessary to purify 
Of dry sui:h a crude oil before processing. The insentors 
did in mci purrf, crude humoitenr from Orange nil lr3 a 
distill urn ciii process. (’iii on a large scale and its economic 40 
rerun. separatioir sir renuivul of undesired compcncnrs 
is more efficiently perfoetited after Obtaining a product 
nurture 1 he presence of small amounts of noahyrlrir. 
c.rtn,iis, tiruenircyclic compounds and triorganic male. 
rich genierall ha, little effect on prodOct perlonatraruco 4. 
Of mar be easily iemcrcert from the final product 

Eeedsios.li, cit in simple cmiv, the starting iitattnaf, is 
catalytically c.inris’erteal to product. The process bears 
some sjrtiularrt> to cracking, although generally lower 
temperatures an-f used and no additives such as water 50 
treed be included Although "cracking" has long been 
used it, the petroleum industry to "bacag up" heavy 
petroleum crtttie’s such as ilodges and heavy oils, the 
inventors have found that * ulmilar process may be 
applied to simple phantdcnisrntl hydrocarbons to pro. 15 
duce novel fuel components. Crackictg as generally 
employed in the petroleum industry, involves heating 
hreasy crudes at relaiividy high temperatures, often in 
the pnesentce of a catalyst. Depending on the nature of 
the catalyst, the length of rinse of fueatitng, temperature, to 
pressure, etc . various molecular rearrangements occur, 
indadmp hre.ali.tisg of bonds, isomerivaliorrs turd cycl rita. 

10 
obtained which uvcrperiedly enhance gasoline octane 
and/or as t as a Curl evterrilrr This 

is sonewhai surpris. 
in gsincr tirialus. lv resaltrng trotn heating lrtnorunne, for 
esamplr. no the presence of a catalyst are not much 
different in m,nhesalur werphi from the starting material. 
Thus suhnnri hineiriene is heated to about 370’ C in the 
presence iit a metal cata5risi lbs consequence is broken 
tnoiids, rearranged dn,tabte bonds, and, when hydrogen is 
present, reduction of anisaiarated compounds. At lower 
teniperaiures. n- i, lftS’ C. predominating prdncls 
.Jrpesi to un-tsr (rim rearratigenients rather than bond 
sctsvo.in At ku’, r temperatures, an arotttnttc ring ccrmfl-
prints.! .. trerierne darrisuitivv is commonly the mare 
product lr,’ar uiat.nlytis conversion of himonene It is 
likely thai Ihi, rarinesnucleur aromatic species ee’rttlr’, 
from some rneclsaniisrrr than asoineenres the external dna 
Isle bond of Inteerirerre into the nag. then dehydrogenurci. 
to lulls arrnteratirr the riiig In any event, the rractrrrn 
process ha’ been stieircti tsr give efficient production sri 
l.nnirihs’l 40irnettiytetlrvl) belinene from luimrterne 
wrtb yields enceedrng Mtt- achieved in n single slep 
ptn)ctss 

Tlrcrr arc marie ways one could run the reaction that 
Consents ltiiioirense, ’in rsrhei like compounds or mis-
rules. iii riimpoorids that inutie useful furls or Fuel uclili 
tunes TIa’ litorX’Ss is es.stntialtji a singfe.siep opetatiirr 
As sine enample, one simply plaoes lintottene in a suit 
able sewl. aststs a catalyst suck us plarirsntnr or pallu-
ilium on carbon, then heats the nil to about 90’-lftb’ C 
An men gas or, alternatively, hydrogen may be passed 
thrrrntgtr thy mrslsirr The reaction is meittitored over 
ionic pensrti 01 ttttne, e g, about two Isiusirs for enctnons 
ott the scale of nhiyrit 2 liters and tiependtitg on thr 
mnorrnt of catalyst, sire of s’esaet, etc. Moxiiiririrrg by par 
chrinrnttirpiaplr,. Itt erample, is by wntlideawirtg some 
liquid Fermi the ,eacrrern vessel and injecting uiitectly 
onto the roliriiins nt a gas cliroinarrtgruph When d-›
able cotripirunuls h.ss-r britten, the react ton may he ter-
minuted 1 Iris cv dirnse by rernovnng the hytirc.geii source 
if hydrirgetr is i,setl. caroling the oil, filtering ni1 the 
calalesl. il tsecessarc, and rhen purifying any prurdrret 
desired 

Priiif ails ire generally isolsird by distillations which 
is racial and sturple it may be dime b’tcrtni the satan pri’ 
con s’e,srl as the catalyrts crnrnersion. thus ttttlriutig a 
batch jsrr-iuiess If  this riiurr is t.aka,s, catalyst sliotrid be 
rernrnved as it mrytii esplode or catch fire if hyctrogert 
gas is aalsr,i bed run its surface, as is the case with pinn, 
flute eat cartscin Mtni catalysts that are readily removed 
may be used. for esampte, an immobilized catalyst 
which is tilted from the reactions vessel. In any event, 
the product is generally a liquid which may be fraisiton. 
ally dtntihled into single or mixtures of products based 
on relative boiling points 

The following is a description of the analytical met!,’ 
oils used including the dynamometer and test engine sen 
up for determining fuel properties. 

chromatography 

ttours. leading Frequently to loner molecular ntergltr Gas chromatography was conducted truing n llessl. 
prcrstirsrs no-Packard Sft(JSeri- II gas iili.romatogruph equipped 

While vnr’raticrnn of cracking are rcrutnnelv coiusidered óy srrtli a lie wlett-Pacicatd Vectra 386/25 for daTa ucqirts, 
for pruncasie.p of petroleum cntdes. the inventors have lots, par ctrrcimuicigraplry/xnass spectronnelts was per. 
discosered rhur when cracking methods are used on a fortoed ns.tig a KC-lot-Packard 5971A hIS!) with a 
staple c’inrpinitenii, a mixture of reaction products it DII scat 11.23 tear id. I c capillary column-
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Dy,nanurnrrietcc 

liv dynamirrnetcr oicd for tesuirsc was purchased 
from Super FIts f(’erlcrrn&n hiprirrgs. Ciilo.t, nicndel v.1-
901 with a full computer package which ’ricladed a 5 
Hestifeti.Packard model Vectra ES crrrripttser Standard 
heat eachnrigers were aildesk trait u’ere recorded rising 
a BP model 14’75A XV ptisrner 

Test Engine 

The rest engtrnv scar, c,iostriictect loire bight nickel 
alloy (lowlte blocks (Cc rrral Motors. Detroit, Mich.) 
wsth slantiless steel billet mart, caps hhis.k machined to 
parallel and square to the main Irranmyr bore with di-
inensiorts set and honed with a torque plain. Tolerances 
were 00001 inch ott the cylinder, dramercrs and tapers 
Visions. purchased frnrsnr J & C ((irrst(iva. Calif) were 
machined to   ’call roter’ancc of l)tlrt inch Pistons and 
000nectung roil pins scene fit to a tolerance of 0.0011 
inch. The pistons scene lined up iv the deck blocks (9" in 
depth) at zero deck. Bottom asrmhly was hulueprititeni 
to tolerances ial’Ofynll tech 

The engine was an ir-cnjlriidn-t Pontiac with raised 
porn ryhnctee heads These ssere ported, polished and 
flowed by Racing Induction Svrtr’ttis (Crrnnover. PlC) 
for esnn fuel distrnhntrtion Camshaftswere rested for 
1950-7200rpms ut 106’itniai,e cevtrlint s lilf’ int.akc 
center litre 

The tramples which firtliru  rrer intended to ttlusteate 
the practice of the present iuis’ersticrn anal eec not in-
tended iotne liimtaig Althucniapls the nnsei,rioti is nleteton-
srrated st-it!, highly pnttfied llrnsinenr fu’edstrscks, the 
starting rnarcernl aced in the disclosed ptoccs’ is not 
necesstnly limited to a single crrmpounii or even to 
tet’penoid cnsnipottnds. A triuile range of hydrocarbon 
feethiocks could be used. ins lading wastr hyrlecrcaebons 
l’rotn industrIal processes. Grin- nalnrr nT rise process lies 
in the pertentnnl to utthilt- Itinniiiass sinrirces. rniteta consist-
cred waste products, in pmnis tInny hauls frrrm sources 
independent of petroleum itnterrst, 

Many n’aenattntns in euprnrnie-rinal r uunditcstss are possi-
ble, leading nc nanteilnits 1icrrdus-t comtlseatrcnns Differ 
eisces in tempe’tatsre and ptesslirs hclsm1iure Estmples 
I, 2.4and 51 wrll dctrrttniris thy lope ansit yicld of prod 
cciv obtatnic’ul 

EXAMPlE I 

ihyltvoiiifievriir Otter amsssirrs of 1-methyl-4-tIme. 
ihylethyi tcv.l,ntrr’cnrc veil trace arnoriets, less thur 1%. 
of ,’ilr’e hyitris art’iiru 5 - _To rirnus wcre also rleiecteii 

tAlti 1. 1 
.4 tr,ol.cis Fonnet in Ii,,’ Caolnie 
bisaovwr .4 r-Lm,n.rrr 

{.’lnrn,ical baor Psnineatu f’S 1 

MMLC1 Clatjai 

i.nritiyi.4 i.crmrrrinin it i,tolrrirr. CtnIt La 
i.rierttyl -Li Ions0 kin, i metre CriHia ii 

’,.rirn,tfc - .rc,, i ,,’.iri ,.n.snasnni,sr,k*i.,re 

EXAMPLE 2 

Catalytic Conversion of Limonetne to Sartiruteit 
Hynleetcurtion Product, (Method 8 

’ 2.0 liters iii piirntieat lirnonemne was placed in a 4.2 liter 
stainless steel ,cuihinctt,r with 40 p of 58 Pd on c.arfrnnnir 
Initial pressure was INC psi with heating at bhb’-S’lO’ 
C for tine hi,’.crs Pressure increased to 1750 psi daring 
lteutteg antI fell ru Stat after the cylinder was cooled to 

25 rctom temperatrire Sper’ifrt. gravrly of the product mci’ 
runt nvast) 7P1 gird Macs specirointctrirc/gas cltrrntnatnc-
graphic nninls’srn rlrriwed iwo major products l.methyl-
4-lI-uruethytethyll cydsnlse,natse Iris and trans tsi)meis) 

0 

Trice artisnimnits 4<00181 included ieaanc, 3,3,1’- 
. trrmethyl hryrtansr.t,5-uuuunethyllieayl).4-metlryl-

cyctilhetane. 1S.3k( . . and 1S,3S(-t- )-nt-menutsanie 
and c’yclolrursanepropanctic ncrti 

Product corrqunnsiinon is shown in Table 2-

15 IAi1LIO2 

Ccar,wrce 4 pn.nsi’,ti t.nn1 in I,. Caialmic 
trru,nrnns,,14-trrs,irrrnr 

tnio,uaen 
Ct,nni’c.i Nanny iyt,nnut. 191 

40 3.3,5anrna’trI Syrian, (list-tn racy 
DMhIbtc n, Ft5. truce 

ct4MI.( t.s,Hs. asic e.i4t,iIii 
C,nitir, lii ra 

IS. iPr4 ’ lrri-.ir’riSanur i’ir,ttnn ire-c 
Crvi,,lnSamnir’sn." u-ia C.tt,iin true 

41 05. tOri 

.i,r,-n,yi,lt,a,,r L’riHtn macn 

Caulytuc Coes’eesiuini cur Lmnii’nersn Ia Ar,ioianir-Ris.h 
Prundsici I Mnitr,md At 

litatitib nsf qnarttled d.ltresitterie was placed in  1-litee Ski 
(lak with 12.5 p Of 1% Pd on c.arlru"r, The mixture war, 
heated to 105 C. For 2 hr an ambient pressure while 
bubbltag nitrogen through the solstice After cooling 
to mont temperature, the catalyst was errrrcis’ed by fil-
tration. The clear, colorless liquid was distilled at atmen. 55 
spheric pressure and the fraction boiling, between 
175..l71 C. collected as a clear colorless liquid which 
had a specific gravity of 0.85 f/mn. Gas cheomantr-

graphic analysts of the collected prciduci showed two 
peaks. Mans sjntcclmointelry of the product components *5 
and sron.parison with published 
pounds 

libraries of knowit com-
pounds were used to identify l’irrerliy’l-4-0-tniet.tnyle-
ttryllbetszetre and l-nmneiltyl’4-( l.mct!syieihvf’tcyclohen-
ene as she products. Stt’sictttres are sl’,own in FIG. 1. 
Mans spectra are alsonrius in FIG 2. Table I, showing irb 
reiaii-ce amounts of the mixture ccninponersts, indicates 

product corenposnironi is osCn 30% l.ttieth04-(l-
ieerlry1eihyhltreneene and 17q 1 -merla ill-Il .metl’iyle-

EXAMPLE 3 

Engine tests stir 97 Octane Gasoltrir Blended with 
Limonerir 

Gasoline siirtained locally from retail gsanrlirte stations 

was tested on a dyrsanirrisetnr srsatsstnucted and sex up as 
described for the iesl engine Enncnn 87 octane gasoline 
was used as a control Tesa samples were prepared by 
adding 57.. 10% or 2(5% Ismoitene to Shamrock 87 
octane ganolitie All samples were run unilen the same 
nest cn,nditiotts. Results of these lents .rc shows. in Ta’ 
bles 3-h 

Table 3 shn.msi’n the eesmutts c’F dynaonorneter tests with 
Exxon fl sns.-uaee gansrlitte. Engine knock snfticiersl to 
cause auusiarnaric sliiiimtosnn of the test dynatncitr-irnee 
clescrilireil in trample I, occnirred above 3250 rpm. 

TabIrs 4-6 slicrsc thr effect of adding increasing 
amounts of limonene to Shamrock 17 octane gasoline 
As shown in ’Table 4, engine shutdown occurred above 

14) 



S 

13 
311E42 rpm wi?h ibo i1 106 ’11 limr,orrn’ and al1000 
22593 rpm with 441(9 llnn,lsp.,r In fll, of 20% 
ltfliontiip. 54cr 1,13’. preLr;1tIon 14cnrrcd shortly alter 

slarloqe .41 2000 rpm. a1I’,1l1g alliurnalu .,hutdc,nvn of ilie 
1657 engIne i1trii I.,,. 0295 ’.65211:. IliSlOg enplosls-e 5 

5,196,722 
14 

Cylinder tempernIore. rodIclied from Itiermocoriple 
mcastlren,e’nIs on cad, cylicdm, showed a tendency to 
decrease when the biCIrnass fuel mm�, was added to 
gasoline This nnd,cno’d decreaso in heal 111 contour-

TABLE 3 

711111. IsO 41I’M S .’ 11w 0401 9a,,..’. 93e. 7101 81,, 911:4,11 411 

’0" ’ P--- P�  29 1,2 P.-1001,o I 
1 1,90. 31181 .4 .54411:1 E.,pw 1)edl*eemnLI 351.0 51,04.- I a, 
5p11111 (11I1, 11119, 

4-’11r 

iA Al (45112 *15,4.12 
lip V002 6311* 11121.1 sci1 A:1 11-14(16! AT 01? 444114 W11’4JJihr 

174 1 111 44! 41.2 571 itI1 441 44 71 II’ 0 441 
PIll? 7I!1 07? 41:? 0. 1.0 112, III Al 77 144 11 495 

141.1 24’ (4) 304 4cC 211.1!,,. 40 1:1 45 1 Itt 
70! 125 *40 721 711,3 (5II 42 s- etI 

1140: 1*251:1,1 II CI) (5* 021’ 2151 III 47 194 0 6.2 
(51 ’’3,011 ,1 .14,4 4411 85.2 51 £ 24 II 7 I) 

17 fl 0 474 414 1,! 7 le 
41 144 543 It 4021 2011 47 1’ 20)4 

0 

947 

to. 081,121(4 1,l,- 7,., 1,.’) 544161 (1041 4)’ 
81,1 Se.’ 

1’! "III I’ 811,443601: 

Oem 25 Cl Cans 
I 1:1,44’ Inc 411 I.I( S...k 1(45,,. ti!ph..’eInron.

 
111,3 SLro4,’ 

Tns’mkL.nj05rwe 

141 1(0’! 

11141 
12011 12(11 Ii’- 171:2 

1(62 tIll LIII! ’.41! 1211! 41101 
42)1! 

Ii,’!’ 1716! ’291 1100 

42411 121!! LIP! (201 
1210 1711! 710 III!! 

1761! 1771! 11414 1)71,! ’14! 
1241! 1661 42412 32*1: 

LIII! 1110 1LILL 144914 LIII! :101! 
LIII (P411 10411 1q10 5,786.722 15 . 16 TABLE 

5-ooutrnued 

7511 (5 4 11.5 24 I 171 341’, 19 4224 7111 15 17 
IV" II 42 

71712 fl 7 1 II! 74 .0 1.5 22’ 12. 10’ 17 191? 

’4142 27 1 9 11.? 3 7 
.0 11 Iii I N. 

254.! 2 
1 

4 1114 2.1 24

 

11 7.4 

44.4 40’ 17 
110 31 4 11151 

!I.-, R4314 
509’ 10. ?ne1 

Spec 6"755 *11 5mm, 04 v". P�." Ba, 
comm 

Plo... 1911? Rosa 1.6617 I 0441041)91: 

4,1211 
SpIll 12aee 

OnpICcenen!: 91174 Str011: 3 49 

2710 220 1180 121(7 1710 

3.40 42211 11414 1)111 

4240 1,641 12111 13111 320 1202  4211! 
17411 7130 ill) 11541 1400 110 11.1 11131 f101I 

1400 10142 
1093 ilio 110 

4180 11601 

(1441 1702 1320 10710 30441 114) 10441 (II., 1011? 1994) 40! 1134:, 
4070 - 490 943 1011? 01 TABLE 6 S4cono.d 08,a Ic, 

29 92 .icy7yjg 440 I’- 11rr nir ThI put 10. 1030PM 51171 1144 311nI Sp-. I2r,’. .161 A.! 

S-43 
51(1111 

Me� 11 P.a,oeeclnI 01.6 2463 Raae 1.00 4’  IC 118? 1’Xl 1444 1174 
4(90(60)00 13,,or L1op4me,.1r.I 9150 SIroke 74*11 I.! 1111’ 710 

5141001 
(III. CH� Hip iA 02? 915012 1112! 1" 12411 

1711! 

17*1 
19112 15744’. SIp Hp 5’l11 5(37 

02 16.11 1444141 A/F 46.714111, CAT 0411 

4441 210 7(111 71111 ’111 11113 17.4 043 024 120 4462 145 .44 11 191 51, 

42)0 1901! 3)111 JIll 119 7147 71 11.1 9.0 
34.0 19 1 

.02 ’71 1114 

I’Ll 1280 231! 25)1! 21, 40 24.:. 0.1 11 0 1411 II 0) 71 1441 

3291 11911 1124 
27% 

21 
1! 1)1 

4 1.4 
(I 13 

94 .0! on ’11 

194 

14105 
1417 1 2 1 .1 .14.1 2.2 .0 0 e 0 041 ’17 101 TAt1l.l’ 4 54111,2 

1:1111llIel1i144107! 
21’ 9 1,1 11 211*1  

4.144 

152211’ 

4101451,1 
7,.: (’I Oh..

 S,.15 t’ag,e, 19,.4.ilcclrw,,1 1111! 54,1011: 

1491, 
111111,1 I,I,,. 1 4Ls! 1914- 010 At 46511HSXC 

/l54h}! lit. lip SI ¶5 (49 11 4101 41111’ 81.1 IlIiq.111 12*7 101 9161 41/44711. 

llr� III.. ’.74’ 114 

),4I 
012 12? 11,1,1 14’ 54 17 

41 1! 4.41 
274, 1!. 1 41.21171119 311 Cl 4011 

III 

04 11 14051112’, 
141. 1*’ 154 8 24 1 415 166 19 11 714 2 ii 2 114 19 14.1 0 920 98415 II!) 

7(4 4441 
361 ’.19 20*4 144 17 77 441 II 1 14 

1?2 
61 

452 
445% 51 0 

25? 1 111, 4’ 11 III 11 II,1)121’; 141 1-54 Il.’ lit 
9542.520.1 48 17 435 9 819 SI! 341) 

1b0011s4?ecl 364, 0412 I,’,, 1400311 U!,?, 

4,0 1111! Opec 11,.o ’14781115.69,, 11.2 91141, l’,m12!!’ 11 IL.,,lnll.s rim - 10.1,2 (1..,.., I qçe 61 1,11 71J1,,1 t>spiemoa1- (SIll 51.41 

14211 

_55Pepga_3440 247fl41711l1r 

I 2 1 4 1 5 1 

4 

12,1 1131. 9(0 9419 1010 421, 4411I 
11111 1191 III)’ 1914! 

411-lU 1054) IllI 4150 
Ill’) lOS 11911 

1070 70)0 11)311 III) 11411 1140 1151: 4110 4111! 1110 .1 1710, 210 

125’ 1221? 3(50 4204) 1140 111! 1141! 
1217 

419!! 11911 71)0 (1.90 3420 1?,! 111W IIIU 
14411 41110 40211 1050 III, lEO) 1429 

1001! 111411 1406 95…’ 

41140 0201 17430 1090 

kooclong. Just poor to sliusdiown 

TABLE 5 

Sl.nd11d 12004010* 0.14 ElI 25 Ilcoiflfll.H 11124123. 1o.4j?i 

1,0 774! 41’4 5117! 1141 Oar? Seer Or., 757 .kir91o.cr 6’ 
11 001.aeIee. Per, 23141 lano 166,,, 1 

Em... Onpincena 3410 Slr04r ’441 
5)16.0 1411,,, 1l1l’a, I’HI, PA Al EISI’I ISAC 
1144 (4’’’ H’ lIp 5-1117 6309!, 11 .0, wts 8162 blipS, ClOT OR 62., 0Jiiphr 

7440.....1, 024’ 17 4 413 67.7 544 (l’I.e 14.1 40 11 39), 0 1.12 
24, 11’. 441,, II!! till 1,71 61.6191.7114; .24 12 494 0 6.29 

540.021_1l,-s.s,Vene-ler leO 01. ’1.41 llcCrMs,pelec i17r?SOe0 Gem .’lll.AOSeeIOe 
54 

V.po, per,a5e, 11 Ill�Pr,..: 74.61 (1.,.’ 

4)01, 1 *18141161 lipe 4.1, .I:k 
Sja,4. 

11174111 flcpl,co.om,? 

2520 111,141 34(11 
Tpje1.310 

1 4 (71!? 710 113(1140’ 11413 

240 II?!, 4210! 
12111 12(0 3021 1120 11147 10 4,251 1144? 414(1 130 11141 1071! 4,414 

14? 19"’ 4110? 

10111 11141) ¶124. 

(0211 
10111 1421 4’64 III)! (140! 9110 930 

9111 
9311 (40 

94(1 5711 

EXAMPLE 4 -TABLE 7-011Oli1?nll’d 

lrnrdI*LLIII/Catalytic (oosrps,o of L,monene  
(Method 

C) - ’ 14141451 BY) 

ml 
ol p,c,if,d 

1noisonie, lip 115’-177’ C., was ’ (11111,1c412!L*1111 47.9*411 1’, 021 pl-0,l 1i 

litter lheer’Ioclied glass (18511 equipped 4..4c1l4’2p,cpI l-peolna.1 5.14,4’ 1 1 .,[I, 

41 temperature probe and a gas 1,171 inbe 10  f 016410844 5% P11/I. 
10 added to tht, flask hydrogen 

bnthbled iiii. the 100011410 and the litno’nene located 10 10.111144114 
12 

c’441404194.411.n,719164*1411,.ycllll’r4lw 44t74, II’ ,’61tnn (7i,2 

hr An ultraviolet lamp (Specliolinepeovid’ 1.n.eiI441 naIi’01e!h,1"ie*ci-UI"k’411.1.e 12)41,11 III 

rog 254 no.i, tight) was placed on top of the reltus cot- omII4!1104991 r’.rlo3644n40lEar.sl 
C,sHod’ 

21 

urn n soilsat light impinged s’*por produced by heating 
.111:191441 n.e!hnIe1l041lI’.’.,,roe 

(41241, 1112 

,he fIll? 1441.1.41 to distillation temperntlare The dintillaie 
was 

collected over a tOmperniUre r141911 of 140’- 180’ C. A p I and 
IltalpOed by gas cheomarogxaplty/mass speotr000e- 

try Fragmentation products included Cs and 
C4 trig- 

Catalytic Conoern.nn of I tn.osene (Method 
D) 

inonts and 
C10H274 colispoitnds The latter were idenli- 

- A 

biomass fuel mixture m.lbiatned natng 
. 

snnal,on 
C fled as o and trans.l-methyl.4-(lonelhylethyl) cyclo- of the pieparatim of Eaample I Table 91 shows the 

heoane and 1.melhyL4’{l.lnethytethyl) befl81erle, itt’lll- 40 pioduct distribution of products producntl 
Iron, the 

tsres sliown ,n FIG. 1. Product d.sttibat,on and ieac04on which was lIondaclerl by adding 40 g of b.n-
lIed ptoducts are show, in Table 7. urn-pronnoled copper chrotnite 135 &/g. 17% Bat)) 01 

TABLIE 1 2.0 hines of 

poof.ed linsoncnr The Iimmrcne was Cmpo#ons .1106010109, 1’,,.ead 1 

121,145.1. charged into a 4 2 liter metal cyt,nder, evacualod and 
Re..c6oeo(dLIeoo,1e174I,05i3141401c’. - 61 prnwt.ritelt with hydrogen g.a.o 

41 5109 fist The mINIore 
Ccorons 94040 btaie(4 to 230’ C. for 3 hI. 1440 cyloodor 10*11104114(4 1291411,-al 14491, )’o0ol, 900, 0311 

with a stream of liquid 4114091.01. opened nod the liquid 
(l.1:,nlra,iOIopCnse ((911421 <1 bobbled with hydrogen 9140. C*t81lysI ro74ttdl,,’esi nd the 



5,16722 
17 18 

e-llxiure distilled I hi- Oe,t,ii.ale cas ,oLltcLed 05cr a Cud Iiiti.iUte iii dIStal 1011- l’s vOlume it. the Si cx ’apr 

range of 1111-11110’ C gasoline prvcvided atx,u, 11:-;sivreasetclrorsepowrrand 

Mixture components were 45’) C1t-I-21, and ubctal torque a, 425(1 rpms lct.nrparr (5k, third colnriitt. and 

5)% CroHto will rratt itt-ft if I-mellryl-4-{l- Table 10, third tolii.ritcl Adtjcietii cd 2110, lt volutae i( 

methylcthyl)-cyclaheueoe. tat--p-ioenlh-SOOIea-o(. I- S the thomas,. fuel mntpie did not tigrnficinlly change 

methyl nottane urd t-mc-tltyl-3-4l srieih1ethyH brunette honxqeacer or toncace up 11 alit-cal 4250 rpmi when 

as determined ItS uc t-hromatograplrs compared with 07 cc-lane gasoline Iv. impure ’lrd,le 9. 

Third column, and’Table It. third column) M I lIE 
EXAMPLE I, 

added at 1% by nrplume itus similar in riferl to the 

Engine Tem or. 03 Octane (agolinc blended With 10 bland conl.atnmg 10% hinttrass fuel mixture in averaging 

B.,tirtasr Fuel or MIEL increases in horsepower nI about 01 1 

A thomas foci’) or 4 d l, 
- Addptiorialt’t. as the aniocait if bi,nniacc Tact mit-tune 

halls the same conditions of lniiiplc I The rr.inture 
sided to coas’enteonal gasciltnr war increased, list A/F 

scat added cii 1012- and 1041- Icy vtilanrp in Mobil 
(air-to (tel rtlmtcc) ratio decreast-d strmewhut. Cylinder 

octane gasoline purchased Frind local retail gasoline 
temperature, measured Sr. each cs’liiicier by iherino-

stations Another munturn was prepared by adding 
couple. did Iwo airliner ic’ be s.gnificaattl aflected 

methyl 

4

-butyl ether (Mltihc Li! IL) cicturcc Mobil lAth I FIt 

gasoline in 10% by ectlunic Dyriimtlr tests were run Ott ((mit-poe .0 Pitt_i’s I-armS in isp I u.)1 it, 

all rnininices using the nfoeemeriiioened to-st engine Table - ,omsss ci it 

i-bows resii Its of ity tamitmelem iCsis ott Mobil $7 us- 
20 

(lieieit.l lyre Psi-to!. P,tilu,i I’S 

tune gasoline; Table It) shows results ci addition of 10% i-si_il C (l!itic l’s. 

by volume harm_iss fuel mislure arid table II results of c-MM1 I .112 151 

addition of 2041 oibsiirnas% Fuel tic the It? octane gasis- t(s-pr.enih-l3 litter 4.4 t ,tH.ull --

Irne, Not shown are results with nbr MTJIE liked 
mnai1isi-4ii-m,.-istktht!t--,s,-I.-5r.e 4. m,t)iii vi 

which were Similar to results oliiairied with the blend 
tmi-lI1>L-uil mi-itistrclittie..tri.s (alit, 4,1 

containing 041 Itt-tunas’ fuel tnrstums- 2.iwn(l sottop ii,!M, ’I 

Rarslrs showed that sddrrirtir ol up to 20% of the 3 _isot  

bacunass generated fuel m,nturc caused no decrease in W,

bornepowet or torque at i-potts in the range up to about 

TABLE ’3 

S44sOonimcnS 1241. tor,,5)prh I9CL,1o02  
lest. ,’tonr_i i-tnt Ii.! Cart (lt lit A.c 

Vstct Prmuier II t4*rnmmiyc Net 29?’ it_in. I iii’.. 

Lrgaa lip Ii I Stark Engine t)nil.rntrti-sr  

i-proJ C8Tq il1IFa! FlIp1* 
Al
 list-C 165*11 

ittrl b-il HP lIp S’S. S Still 94 1813., semi A!? .4ieltttc tAt Itt W! taltph. 

?lt1 ftsl 5:? lit ttr a,, 544 740 Or at I! ’tn  

5250 75t I 145 t. 106 00 141 67 i Hi, Sc. It ii 151 5 it, 

01. tat’. 575 24.1 tIP 14.1 7)4 li-61 it at ri si ca ml. 

2150 3411 1526 219 v.2 45 m, 420 )clri, iii, it 1’ 

cal 15(1 2346 315 silt its wIt haS 11! 0 11194 

1290 1568 22119 Is i Mtt 113 511 :517 120 i! Cr Si 114. iSt! 

3013121 hilt lot 52’, Ms MI, 274: II 1411111 len ’-it 

3:94 Cr41 21)11 

A"1

III iLlS 2156 2015 Ii ui. tIc 552 
.W,31) 217.5 513 *4t 131 illS ti?4 20 4 ii its to 50 

42547 31› tutu ,i, it.2 129 tilt tat’ It? II 71 13 04 itO 

›

Ilet-c 1St. RPM Sot. ti-t, Furl 51t. clOt 1;) 4’. Soils, 

\1aps. Pimt.’asr il Batoanr!ro Prmst 190 triO, !iii!I 

)l.tgii.r li-tv a cccli- Src,’i- F.e!mt t)tsplucnaieiti 3011’ SavOr iii-’ 

esor505 lrieti-is1p 

1’ 1 5 I- I 

Is; Os) him mIMI lii.! ’ti;- tIP- II,) 

13411 1254 1150 11912 Ill) Itt,! 115’! itS] 

tsr 1240 11047 1140 lit) tIll; 1101 191111 

tilt! 1411 230 11911 It)’! lOt! 1 to, 13el 
tieS 11541 iCr) liii) il_it 1144, tIlt) 1310 

1291! 12967 127i) 12zl 854*, 1 1c! 3371 13371 
73371 ciii) 290 1135 t List liii itt-c! 1350 

13411 tIlt) 1303 LIlt) hIlt 1914 71411 Jill 

541! illS3111 11190 1240 lab Out! 1453 
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rted us l-methyl-4’Sl-htoetltyleth(yl) cyttlolseseite  

Oasis umOhJi)1S floss than 1% tonal) of m-inentlxarie. 2.6-

Eangsne Tests on Biomasi- Fuel dimethyl’3’oetene tind propaeone. 

A fur) nntilhilre wan obtained front 2 ttters of limoitr.ri 
The isolated bsonsa5x Curl mislure was used to Tilts a 

feedstct.rh using the peocew of Eampk I. Analysis of 
me-sm engimae as its Eaiample 3. As shown in Table 12, Itt-it 

the rtiiniure obtained after itti-tlllttion shooed 69% of a 
ercgcne u-an rakeit up 1042310 rptns wtnhoui Pre-ignition 

C15l-lii compound ideuttr(tr-d as l-methyl--4-(l-metliYle-

ticyl)bersreitr, about- 3112’ or. C1iHiacoriipoitrid ideelc-
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The present in s-muon has been drsornhi’d 17 term, Ill 

particular embodlinenis found hi th, mn,vpimll,r. 11.11111- r1i 

pow prelerird modes of poacher of the 15v5’nItiSJi It 
will be appreciated by ihose of still Ii he 019 0911.1 nO 
light of the present d,sclosmup m,id,f,caliclos and 

can be made in the panic 1111 rmhc.diropni 
eilelflplml’1e41 without departing Isonos ih, lntrshdrd 1.1=1= 94 

of the motor art For example. nurarr..n’. macSilica,  
0110011110,11 cUrldiOnvShnS 90(1511 be eflnOnl.ni 1111 II. sIrs prod 
iiCt COfn9tOsLIIOfl. IncludIng list’ Of 51’fl 1r’aliiiI2Iis.i 94111-
lysis, Coinhiflatlnnlls of hot len.per.i,rr Ks 1521 li,y In pie’-
lures, oxygen or hydrnger. thinor’ aCl,l,d 1.- hue Icr,]-  
slIck and the LII,,. All sad, mmcliii, .tbm,ni,’ air iu1tc’n,let 
To be included if hi. the scope 01 qlx nOn!: 

g17EERLN4’FS 

The re(ere,nces cited within the lend Ar. tnicnrpor,ted 11 
by rrltrctice to the ramnnl the-, .,,,nsI’Lr,nle,l5. rp1ant. 
proaidr background let or tea.. In nilrnln.xl,Ilrngv, tech-
nmques and/or r1!iflJSlOSlth001 r- tnpl.ord henri, 
I Haag,W 0.Rodeu’a3d.?.i5, and ’Ae,s.,,1 PUS 

Pat No 4.31E,I9t10, Nor. II), 2731! 50 
1. Sudcdph, 1. W and Thomas.) 3, Hsintsusc lb. 75 

(19314) 
2 Schwartz. S 11, Lubr. Enprig (ASS El 42, 292-294 

(1910) 
3 Wltitakcr, H C. U.S la! No 14131.2927. Feb 7, 55 

1922 
4 W1,ttwortls. R D, US Pan N, 4,3111,25]], Apr 4, 

1999 
5 Whitworth, R D, U.s, Pat No 4,915 7415. Apr Id, 

1990 hO 
6 WIIS9m. P J. A, U.S. Pal No 31,10)4,450, Apr 2, 

(199!) 
7 lw,irana, H. 11. U S Pa Ni, 2,4932,tal, Jo,, 25, 

1946. 
We claim 01 
1 A process for the pre-p.nah rIO L,f 2 hnnnmn,s, fuel 

having an oclane miamber ol at irma 145, comprnolng be 
Steps 

obiainapa feedatock that includes one or mere trrpr-
rionids, 

coiseoaing the Ieedntecl  to a liquid phase �1 a lemprr-
altire bclweeei about $0’ C to about 150 C a, 
iizibaeilt ynressure in the presenCe 01 a maims -sup 
poised single metal calalysh seeded frtsr’Il a group 
consIstIng esr.enrially of platinum. palladium or 
rhodium torn penod of lime sufficient in provxlr a 
hsd,ocarbon fuel tinanture basing At kasi 70’) 
rncnr,ocsclnc pronsulic hydrocarbon 00,51,01 
wbertin naid hydrocarbon tnisti,re contain up To 
5,0 of volatile hydrocarbons with vapor pressures 
1] 05 1saI 0 17 pIn at 100’C. und contarns less than, 

2179 of aliphatic olefms and pc,lycyclic aromatnc 
hydrocarbon ecsmponerhs 

2 The process of cluitn I wherein the biomass feed 
512,0k is otnta,ncd from elton fncrs or oils. seeds of 
plum, on leaves of plaits 

3 fist process of claim I wherein line crpencnid com-
poses a nr,nnocyclac Ier51eSlr 

4 The process of claim 3 whereon the monorvelic 
terpeixe composes dl-loncnea’re, d.linstmnaae or l-liiinir 

5 The process of claim I where,, the biomass fred’ 
stock tssioaverced at aoemperarure bet ween 90’.21l’)’ C 

6 The process of claim 2 whrreun the tinmyrcass fond’ 
stock it obtained Irons the fnnts, seeds or leaven by 
solve,nl extraction or mechanical pressing-

7. The process al -claim! wherein the bioin*ss feed -
siodi, said feedstock comprlsus6 ltmonene. is converted 
at 993’- 120* C. over a palladium catalyst to provide a 
hydrocarbon motors cc.inpr-iaang.l least 8095, mrinocy-
dir aromatic c.ctinipisuiids 

S. The process of clam,7 further cosn5nn’nsmg reachIng 
an an mcii atmosphere 

9- The process of claim 7 Wherein the palladium rota-
Ivil is 1% palladium on carbon added at abnnni 10 gibbS 
ust of firwonmc leedsiock 

23 

10 ’the princess of dm7 ss’bcreir the tidrocarboam 
riIlXtIlrr cc’nnrriscc 1 mr:liy]-4-(1-melhylriti9 l,ben,ene 
and 1’mehlnnl-4-1 1 melhslechrly.yolohvourr 

IT Filet pro ,-s , s.,fcla, ,v 10s.hnrr:e Its kydrencartron 
umonure (uniter composes c.,-and Trans -1-me,hyl-4-(l 
reel lny]ei Inyl Kydohe sane 

12. The jtisc’eou of claim I further coarqsrsstrlg mouth-
aming the l0eilsl,xsl, oc-itlo nliraviotrt ltglsI 

13 The P! -M 01 clar’mi I) so herein the leedslck is 
samultanessaslo irradiated and caialyiic..11y convened 

14 The prcxes,s cifislaIn, 13 wl,ereli, the feedstock is 
,rrad Lai ed at a -WIC iigth ss-,ih,n the range of 230-330 
nm 

15 The process of larm 13 is’herr’ln the feedstock is 
,nadnatni or a hydrogen atmosphere 

Ifa. The process of rlan,t 13 whet eli, the feedstock is 
ireadmutrd it, the presence of b’s- Pd on a,,tlrultd car-

b-1’. 

ar’boa.15
 The process i-il claim 7 wltrreli, the limonene 

ferclstrnc(, is nrrndas,cd mu the presence of hydrogen and 
a catalyst for a period of t,nir sufficient to produce 
hydrac.arbcn,, flItS tare, said mixture comprisIng major 
cSompOnelSls ci’ and iraes I-metlny]4-(lstaeibylethy1). 
cycltniles 1.71.. 1 -meLh"-4-f I -niethy lei hyl,detie)cy-
cic’hexurrl unci I ,eeilsvl I 4-meilnylrthylbStnzene 

IS. The process of dams IS sm’berrin 4411.1 hydrocar’ 
ben m,stunr briber comynlses 3,i.$-trlmetivthtpOaiSe, 
2.lclO, 5 len rumnilivll,epcadecumie, 3-methy1benndec-
ant. 3 inserlssl rlsaat and 44’dimemhyl cyclohee,anr 
eshmac] 

19. A process Ins cxrnserhmrlg biomass to a hydrocar-
hoe hurl. lhtrmprisali4n lISt ,tn’lSs 

obtaining the bions.u.ss Irons a plant ui. seed, maccs sir 
fruit i1. t,c.c.n hr h:1nsass is e.eovhded from chemi-
cal on ,neclsamcal eatraciion. and 

cirererlirig the bioiisas ii a liquid phase to the hydro’ 
cntt4n (srI at 3in’ 320’ C. in the presence of a 
palladiriro .r pIul,nani metal oIl caris,a catalyst at a 
pressure Of hensceeni Subs psi and 2ffX) psi for, time 
suffic;ret to form a liydrc’carboin fuel misislre con-
doting essenimalls of cls and tram- I’rnethy]-4-(l’ 
mrthiyleilncl)c’vcl,nhrnane and lip tcn )21- of low 
molecular wright saluraird hydrocar-t,onn with 
sopor rressuee, p111117 han about 0 17 p51.1 11921’ 
C ic-hereLil The hydrccarbcini fuel ns,ataic as sub’ 
5laolsi]I lee of olehnuc and aton,atic hydrocar-

Soxo 5.186,722 24 

20 The process if claim 19 ss-hcrer the hydrocarbon 
tr,,rture composes cis ar,d lrars-1-m rib yl-4-(]- 
neohyletInyl I cyclohe taise 

25 TIle ptoces  o( ,W. 2114 ,i-hper-or iirr lnydrcldanhxnli 
S mrnttirc farther comiipriscs 1,1,5 irm,,srIbyl Iieptuinr - 

l(1,5-dimetltplhem.y1 ’4-naelhyl a,yclinhexatse, 
I 5,311 -1 - )-(14)m.rtaeimthane, 45,1314 fi ys,’meitthaiie and 
cvclebexanepcopionac acid 

22 A hydrocarbon cottspinsit am eapublr of boosting 
10 octane in gaxohnc fuels for internal sz’imbnstioul engnncs. 

comprising hydrocarbons having (iltt-noi]ar 4CI4HII, 
C951-!11, and C10H.r with a ratio of about 40137.3 
a.’herem the C ni-In is I ’methyl-f-il -aietlsylelhyl)ben-
Oem, C4ul’Il,is l -methyl--4-(l melbt]elliyt)cyclohesatse 

15 and CirH2o Is it minhore of ISIS- and toano-l’nsetbyl’O-(I-
meihyl)cyclohesane 

23 A method of increasing 001.8cr and reducing ert,,s. 
dons in an internal combusirsn engIne compesnaig 
blending � innomans fuel pismdnc.e-rl Isp the process of 

20 claim 1 witS, a fossil furl 
24 The method oldasan 23 wherein the hnom ass furl 

cotnyrises up to 11923% (s’/v3 of the 1335011 furl. 
2$ The mci hod of claim 54 whereIn the fossil fuel is 

gasoline 
2 26. A method of riunnlng a fossd -fuel engine wuthonr 

modiPcat,,n ol said engIne, c’Ompl’isie.g the slops 
obtaining a hirinsass, Ieedstoc’o that includes one or 

more tempters 
convening the feedstock In a hsdrccarbon mnlstme 

92 ucconclmp Ill claim 1, axd 
uijpplmntg taid hydrocarbon mcnrare to 441 engrnir in 

an amount aiffirmet to run said engine 
27 The method ol clam 26 wht-re,n the monocydlic 

arotnacic compound is t-meiltyl 4().methyle1hylJberi. 
35 tear. 

26. A biomans fiael prodmnced by the inie.ihcsd of claim 
I or clattni 17 

29 A hydrocarbon .’oenpcnsiiion lmonsns,s furl having 
an octane rating of ul least 95 consisting essentially of 

40 1.merhyl’-4-(l-niet]avlerhyl)Irrraae-ne. mrnlhene and ali-
phase or alscycl,c hydr,annlslsns (rota a group consist-
ing essetitlalls of 3.3,5-tmsmethi’n’ll-icptane. 4-methyl’1.17-
pesatadirne and I .n4’thyl.’4kl .raorlhyletl.y]lcycloheaarir 
wherein the aliphatic hydrocarbons ni-n present at utnoot 

40 1-3% by volume and tine 3-rnethyl4-0-methylethy1-
)benzeaie is am leuxi about 70% Isv sohmre. 
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de 
Ia Decision 486 de la Comisión de  la Comunidad Andina, se le comunica: 

1. IDocumentos estudiados 

DescripciOn: Folios: 4 a 17 como se radico inicialmente 
Reivindicaciories: Folios: 18 a 21 como se radico inicialmente 
Figuras: Folios: 23 como se radico inicialmente 

2. Objeto de la invención 

. Titulo de la invenciOn 
Proceso para la obtenciOn de hidrocarburos liquidos a partir de la rotura de 
molØculas de carbono e hidrôgenos (folio 1). 

.5 El problema planteado en esta solicitud consiste en obtener gasoil u otro 
hidrocarburo a partir de materias primas naturales, como biomasa y desechos de 
cualquier tipo. 

Para solucionar este problema tØcnico se desarrolla un proceso a partir de la ruptura 
de molØculas de carbono e hid rogeno a travØs eriergia cinØtica y de rozamierito con 
reactivos, 

ClasificaciÆn Internacional de Patentes (IPC) C10G47/18, C10G3I/00. 

3. De la solicitud de Patente (segün el caso) 

DescripciOn (art iculo 28 D 486) 

La descripciOn no divulga la invenciOn de manera suficientemente clara y completa 
para su comprensiOn y para que una persona capacitada en (a materia tØcnica 
correspondiente pueda ejecutarla, ya que no incluye la siguiente informaciOn: 
� Una descripciOn de la invenciOn en tØrminos que permitan la compresiôn del 

problema tØcnico y de la soluciOn aportada por la invención. 
� Una reseæa de los dibujos, cuando los hubiera. Dado que no son claras las 

figuras. Las figuras deben enumerar todos los elementos constitutivos, de tal 
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forma que dicha numeracOn no se repita, sin ningün tipo de cotas, lectura 
explicativa o escalas y cada figura debe estar descrita completamente en el 
capitulo descriptivo. 

� Se debe mejorar la calidad visual de los dibujos, ya que los actuales no permiten 
la comprensiOn de la sohcitud, Ver anexo 1. eiemplos de redacción de las 
reivindicaciones para una solicitud de patente. 

� Una descripción de la mejor manera conocida por el solicitante para ejecutar o 
ilevar a la prÆctica Ia invención, utilizando ejemplos y referencias a los dibujos, 
de ser pertinentes. 

� La informaciOn de las caracteristicas tºcnicas de la invención no son suficientes 
para que un tØcnico experto en la materia pueda realizarla, ya que no se 
presentan las etapas y condiciones de estas que inciden sobre la materia para 
obtener un producto o un resultado. 

� Por lo anterior, la descripciôn no cumple con el requisito de claridad y/o divulgación 
completa lo que haria dificil su comprensión y ejecuciôn de acuerdo al art. 28 de de 
la Decision 486. 

S 
Como puede observarse la descripciOn tiene serbs problemas de claridad y 
suficiencia pero se le indica al solicitante que respecto al informaciÆn requerida, no 
se admitirÆ modificaciones que ampUen el objeto inicial de la invenciOn, sin perjuicio 
de Ia anterior se aceptaran: (i) documentos relevantes del estado de la tØcnica no 
citados siempre y cuando no incluya aclaraciones, o cometarios del solicitante, 
respecto a la invenciOn: (ii) adaptaciOn de la descripciOn a las reivindicaciones: (iii) 
otras de naturaleza similar. 

Reivindicaciones (artIculo 30 D 486) 

� La reivindicaciOn independiente 1 no es clara en definir la materia a proteger. 
Al respecto no debe olvidarse lo dicho por el Tribunal Andino de Justica respecto 
a las reivindicaciones de procedimiento (proceso): 
"El objeto de la ir!venciOn de procedimiento se encuentra conformado por "una serie a sucesOn de 
operaciories que incden sobre una materia (sohda, liquida o gaseosa) que se encamina a la 
obtenciOn de una cosa a un resultado". (Otero Lastres. JosØ Manuel. Ob, Cit)1. 

SDe hecho la reivindicaciOn 1 menciona que el proceso esta conformado por 
diferentes etapas, pero no las define y no detalla las condiciones tØcnicas de 
cada una de estas, que evidencien un ventaja 0 un efecto inesperado de la 
invenciOn. 

� Los tØrminos "primera parte fisico/mecÆnica", "segunda parte: quimica" y 
"cualquier otro residuo", en la reivindicaciOn 1 y 2, utilizados para definir varias 
caracteristicas del proceso, deben eliminarse. Estos tØrminos no permiten definir 
las caracteristicas tØcnicas de la invenciOn, no siendo estas precisas y por lo 
tanto no claras, ya que no permiten una comparación con el estado de la tØcnica. 

� La reivindicaciOn 2 describe las materias primas que pueden ser utilizadas en el 
proceso, pero la frase y cualquier otro residuo’, hace que la solicitud sea mªs 
amplia que el justificado en Ia extensiOn de la descripción, ya que esta incluye un 
nümero infinito de materiales que por su estructura quimica y fIsica, no pueden 
comportarse de la misma forma al aplicarse el proceso reivindicado, 

� La reivindicación 3 no es clara en definir las condiciones para la trituraciOn, 
cizallamiento y rozamierito de la materia prima y cuales son los elementos 
exotØrmicos que elevan la temperatura. AdemÆs, no define a que temperatura 
ocurre la ruptura de nivel molecular para cada posible materia prima utilizada. 

1 Proceso 1 29-IP-2007 
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� La reivindicaciôn 4 no es clara en definir el tipo de reacción que ocurre para 
obtener los hidrocarburos Rquidos, es decir, no se definen los reactivos, los 
productos ni las condiciones a las cuales ocurren estas. 

� La reivindicación 5 no define el limite al que se eleva la temperatura y las 
condiciones de secado de cada materia utitizada en el proceso, 

� La reivindicación 6 no define la viscosidad a la que se homogeniza la materia 
prima y la temperatura a la que se logra esta para cada posible materia prima. 

a La reivindicaciOn 7 no tiene soporte en la descripciôn. Dada que en el capitulo 
descriptivo nunca se menciono que era necesario un anÆlisis, reconocimiento y 
cuantificaciôn de las sustancias quimicas activas. Asi mismo, no se divulga que 
tipo de anâlisis es el necesario y como se efectUa para cada una de las diversas 
materias primas mencionadas. 

� Las reivindicaciones 10, 11,14 y 15 incluyen coma caracteristicas tØcnicas el 
resultado a alcanzar de acuerdo con ciertas condiciones fisico/mecÆnicas y 
quimicas, Ia cual es inaceptable. No se aceptan reivindicaciones que 
caractericen resultados, usos, contenidos, ventajas o efectos. Por lo anterior, las 
reivindicaciones citadas reivindicaciones deben eliminarse del capitulo en 
cuestiôn. 

En conclusion, & capitulo reivindicatorio no cumple con el requisito de claridad y 
soporte en la descripciOn de acuerdo con el articulo 30 de la DecisiOn 486, 

4. Determinación del Estado de la TØcnica 

La fecha para determinar el estado de la tØcnica es el 10 de octubre de 2006 de 
acuerdo al la fecha prioridad reivindicada. 
Tendiendo en cuenta la anterior fecha indicada, se realiza la büsqueda de las 
anterioridades de la presente solicitud, encontrÆndose los siguientes documentos 
relevantes: 

NO 1 Documento Titulo Fecha de publicación 

Dl US5186722 1 HYDROCAR BON- BASED FUELS FROM BIOMASS 1993-02-16 

5. AnÆlisis de patentabilidad (seg(in requisito) (artIculo 14 0486) 

Es importante mencionar que el siguiente anÆlisis de patentabilidad se realizO 
teniendo en cuenta las objeciones del numeral 3 de la presente comunicaciOn. 

Novedad (artIctilo 16 0466) 

Respecto a la reivindicaciOn 1 

La reivindicaciôn independiente 1 menciona: "Proceso para la obtención de 
hidrocarburos liquidos a partir de la rotura de molØculas de carbono e hidrOgeno 
caracterizado por estar conformado principalmente por diferentes etapas: en una 
primera parte fisico/mecÆnica y diferentes etapas en una segunda parte: qulmica". 

Respecto al estado de la tØcnica: 

Dl describe un proceso para preparar aceites hidrocarburos a partir de componentes 
vegetales que tienen terpenoides. El proceso incluye una conversiOn catalltica de 
uno o mÆs terpenoides bajo condiciones que puede se cambiadas dependiendo del 
producto o productos a ser obtenidos. 
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Respecto a la soticitud en estudio: 

Dl describe un proceso para producir varios aceites hidrocarburos a partir de 
biomasa coma materias primas (Col 6 lineas 67-68). La fuente de aceites de 
biomasa puede sec de una o mÆs fuentes. Un tratamiento preliminar consisten en 
moler, presionar, etc para obtener el mayor liquido posible y hacer mÆs eficiente el 
contacto con el catalizador. La materia prima es catalIticamente convertida en 
producto. El proceso ocurre de manera similar que un craqueo. Produciendo un 
rompimiento de los enlaces, isomerización y ciclaciones. logrando productos con un 
baja peso molecular (Cal tineas 29-64). Finalmente los productos son aistados par 
destilaciOn (Cot 10 linea 45). 

De acuerdo a 10 descrito en la anterioridad Dl se observa que todas las 
caracteristicas tØcnicas de la reivindicaciOn 1 ya elan conocidas en el estado de la . tØcnica ya que muestra proceso para Is obtenciOn de hidracarburos Uquidos a partir 
de la ruptura de molØculas de carbono e hid rôgeno que utiliza coma materias primas 
la biomasa. 

Dado to anterior, el objeto de la invenciOn recogido en la reivindicación I ha sido 
divulgado idØnticamente en la anteriaridad Dl por Ia tanto esta reivindicaciôn y sus 
dependientes no se pueden considerarse nuevas. 

6. Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi: 

No Documento Reivindicaciones afectadas Requisito que afecta 

Dl US5186722 1-15 Novedad 

En cumplimiento del artIcula 45 de la Decision 486 de la ComisiOn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de 60 dias contados 
a partir de la fecha de notificaciOn de la presente comunicaciOn. En caso de no dar 
respuesta at presente requerimiento, a si a pesar de la respuesta subsistieran los 
impedimentos para la concesiOn, se denegarÆ la patente. 

Notifiquese el presente ofici co orme a to dispuesto en et numeral 5.2, literal e), del 
capitulo quinto del ttulo mer de la Circular Unica N° 10 de 2001. 

ALIX CARMENA CESPEDES DE VERGEL 
Directora de F)Jevas Creaciones (C) 

El anterior requerimierito fue notificado par fijaciOn en lists, de fecha 
I 4 

CONCEPTO TECNICO 
No, 3725 

EXAMINADOR TECNICO 
COdiQo No. 202090 
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ANEXO I 

Explicación detallada de los Dibujos: 

Las figuras o dibujos deben permitir una mejor comprensión del problema planteado 
y su soluciôn, par Ia tanto, las figuras y dibujos deben ser descritos en forma 
completa para que cumplan su función. 
Si se incluyen dibujos se deben describir inicialmente en forma breve dentro de la 
descripciôn tal coma: "Figura I muestra una vista lateral de la maquina empacadora; 
Figura 2 vista parcial de la mÆquina de la Figura 1"; y a continuaciôn realizar una 
descripciOn detallada hacienda referencia a los dibujos, el nombre del elemento debe 
estar seguido del numero de referencia par ejemplo "Ia mÆquina de empaquetar 10 

. comprende dos rodillos accionados por un motor 11 para soportar y hacer girar el 
rollo 13". 
La descripciôn y los dibujos deben ser consistentes los unas con los otros al referirse 
a los signos, sImbolos a nümeros de referencia. 

S 
En este apartado figuran las leyendas a explicaciones adicionales que requieren los 
dibujos que van a formar parte de la patente. Se trata de una explicacion detallada, 
ya que no se permite la inclusiOn de ningün texto en las figuras, solo se admiten 
palabras dentro de las figuras que sean esenciales para la comprensiOn de los 
dibujos, coma par ejemplo, "vapor", "agua", "abierto", carte segün AB a similares. 

Ver Ejemplo de redacción de la descripción  para una solicitud de patente. 

Di b ujos: 

Los dibujos, pIanos, figuras y representaciones grÆficas tienen coma finalidad 
contribuir a una mejor compresiOn y divulgaciOn de la invenciOn. Los dibujos deben 

40 estar explicadas en la descripciOn. Tienen que ser esquemÆticos, libre de detalles 
inütiles, de leyendas y palabras, poniendo en evidencia to esencial, a sea, las 
caracteristicas de la invenciOn, par Ia tanta deberÆn tener ciertas caracteristicas: 

- deben tener retación directa con la descripciOn; 
- deben permitir visualizar las formas de ejecución descritas; 
- Ia relación entre la descripciOn y los dibuios se debe hacer por media de sinos 

de referencia que se encuentren en ambos elementas y guarden una 
correspond encia; 

- si dentro de la descripción han sido mencionados algunas figuras, 
necesariamente deben estar incluidas; 

- no deben considerarse figuras a dibujos que no hayan sido descritos; 
- deben ser enumerados individualmente y consecutivamente. 
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E’emplo de redacción de Ia descripción para una solicitud de patente: 

Sacacorchos. 

bjeto de la inveçpn 
La presents invención se refiere a un sacacorchos, concretamente a un sacacorchos que ha sido 

especialmente concebido para la apertura de botellas provistas de un tapOn de madera, tapOn para el que, per 
su propia naturaleza, son inoperantes los sacacorchos convencionales utiiizados con los clÆsicos tapones de 
corcho 

do de tecnicaJ 
El propio soUcitante es titular del modelo de utilidad con nUmero de solicitud U 200300291 consistente en un 
tapÆn de madera, destinado a mantener el cierre estanco de un recipients preferenternente tipo botella, como 
los utilizados en el envasado de vinos u otros productos, en sustituciôn del clÆsico tapOn de corcho. 

De forma ms concrete el citado tapOn de madera, cuenta con una cabeza exterior, destinada a quedar fuera 
de la botella, y con in cuerpo afectado per un orificlo axial ciego y par una pluralidad de profundas 
acanaladuras perimetrales qua facilitan la absorciôn de ligeras deformaciones producidas per el efecto del 
crecimiento de la madera al humedecerse. 

El perfecto ajuste inicial entre el cuello del tapOn y side la botella y la posterior dilatación de dicho tapOn P01 
efecto de la humedad, hace que la uniOn entre estos elementos sea muy sOlida, de manera que a pesar de la 
existencia de la cabeza exterior del tapOn, que permite un accionamiento manual y directo sabre el mismo, las 
man iobras de extracciOn del tapón resulten extremadamente dificultosas. 

For la propia naturaleza del tapOn, es decir par ser Øste de madera, imposibilita la utilizaciOn de los 
sacacorchos convencionales, todos los cuales es* concebidos para penetrar de una u otra manera en el sene 
del material constitutivo del tapón.  
LDescripdonde la invengn  
IIfl!LhT*4I,1I1 

El sacacorchos que la invenciOn propone ha sido especificamente concebido para permitir una fâcil extracciOn 
de estos tapones de madera. Para ello y de forma mÆs concrete dicho sacacorchos se materialize en on cuerpo 
que configure on casquillo cilindrico, dimensionalmente adecuado a la cabeza del tapOn, preferentemente con 
una de sus embocaduras ligeramente estrangulada para constituir on tope limitador de penetraciOn del 
casquillo en la cabeza del tapOn. y con una cota axial igual o inferior a la de dicha cabeza, emergiendo 
radialmente de dicho cuerpo un brazo de apreciable longitud, mientras que en oposiciOn diametral a dicho 
braze y coaxialmente con el mismo incorpora un orificio prolongado exteriormente en un pequeno cuello 
interiormente roscado, en el que juega el extremo roscado de un segundo braze, coaxial con el primero y 
rematado por su otro extreme en una expansion transversal en funciones de asidero, para soministrar al 
segundo braze on movimiento giratorio. 

De acuerdo con esta estructuraciOn y en situaciOn de retracciOn para el segundo braze, en el qua Øste deja 
totalmente libre el interior del cuerpo o casquillo, dicho cuerpo resulta ¶âcilmente acoplable a Ia cabeza del 
tapOn, pare seguidemente actuar en sentido giratorio sobre el asidero del segundo braze provocando el 
desplazamiento axial del mismo, con penetraciOn en el seno del cuerpo a casqoete, incidiendo lateralmente 
obre dicha cabeza, as decir actuando a mode de on tornillo prisionero, que fija rigidamente el sacacorchos en 
so conjunto al tapOn, y qua permite one fªcil extracciOn de este Ultimo suministrndole on movirniento 
combinado de giro y tracciOn axial mediante accionamiento de los dedos de la mane simultÆneamente sabre 
anibos brazos del sacacorchos. 
IDescdpci6n  los dibujo 
Para complementar Ia descripción que se estÆ reatizando y con objeto de ayudar a one mejor comprensiOn de 
las caracteristicas del invento, de acuerdo con un ejemplo preferente de realizaciOn prÆctica del mismo, se 
acomparia come parte integrante de dicha descripciOn. on juego de dibujos en donde con carÆcter ilustrativo y 
no limitativo, se ha representado Ia siguiente: 
La figure 1.- Moestra, segün una vista en perspectiva, un sacacorchos realizado de acuerdo con el objeto de la 
presente invenciOn. 
La figure 2.- Muestra on detalle en planta y en secciOn longitudinal del sacacorchos de Ia figure anterior. 
La figura 3.- Muestra una vista en alzado lateral y tambiØn en secciOn del mismo sacacorchos, ahora en 
situeciOn de usa, es decir acoplado a on tapOn de madera. 
La figura 4.- Muestra, finaimerite, one reprssentaciOn esqoemªtica en perspective de una variante de 
realizaciOn practice pare el sacacorchos. 
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A la vista de las figuras reseæadas, en especial de las figuras 1 a 3, puede observarse coma el 
sacacorchos que la invenciôn propone esta constituido a partir de un cuerpo central (1), que configura un 
casquillo cilindrico, de diÆmetro interno ligeramente superior a diâmetro externo de  la cabeza (2) del tapôn 
de madera al que se destina, y con una de sus embocaduras provista de una ligera estrangulaciôn (3) en 
funciones de tape limitador de penetraciôn para la  cabeza (2) del tapOn, tal coma se desprende de la 
observaciOn de la figura 3. 

El cuerpo (1) incorpora exteriormente, coma prolongaciOn lateral y monopieza del mismo, un brazo (4) de 
apreciable longitud, mientras que oposiciÆn diametral a dicho brazo cuenta con un orificia (5). coaxial con 
el brazo (4) y prolongado exteriormente en un pequeæo cuello (6) dotado interiormente de una rosca (7) 
que a bien afecta tambiØn a! orificia (5) o bien dicho orificlo presenta un diàmetro ligeramente mayor que el 
del cuello (6). 

A travØs de la rosca (7) del cuello (6) el sacacorchos recibe a un segundo brazo (6) pravisto en uno de sus 
extremos de un trarno (9) roscada en correspondencia con el cuello (6) y rematado par su otro extremo en 
una expansion transversal (10) en funciones de asidero, asi coma de abridorde chapas, que en el ejemplo 
de realización prâctica elegido adopta una configuraciOn anular plana, pero que puede adoptar cualquier 
otra configuraciOn, acorde con cualquier linea de diseæo, sin que eflo afecte en absoluto a la esencia de la 
invenciôn. 

De acuerdo con la estructuraciOn descrita y como ya se ha dicho con anterioridad, cuando el extremo 
roscado (9) del segundo brazo (8) deja libre el interior del cuerpo (1), Øste es fÆcilmente a acoplable a la 
cabeza (2) del tapOn, tal como muestra Ia figura 3, y tras dicho acoplamiento basta con suministrar a la 
expansiOn extrema (10) un movimiento giratorio que provoca un cierto desplazamiento axial del eje (8), a 
travØs de la rosca (7), con la consecuente penetraciOn del mismo en el interior del cuerpo a casquillo (1) y 
con la cansecuente presión radial sabre la cabeza (2) del tapOn, que queda asi inmavilizada al 
sacacorchos, yen condiciones de efectuar la extracciOn del tapOn, traccionando simultâneamente con la 
mano sabre ambos brazos (4) y (8), preferentemente con un movimiento combinado de basculaciOn lateral 
para dichos brazos. 

De acuerda con la variante de realizacion mostrada on la figura 4. el cuerpo (1) puede incorporar su brazo 
(4) coma prolongaciOn axial del misma, en lugar de adoptar una disposiciOn radial coma en el caso 
anterior, estando este brazo (4) reforzado en su zona de union al cuerpo (1) mediante una expansiOn 
tronco-cOnica (11) y rematÆndose par su extremidad libre en una expansiOn transversal (12), a modo de "T" 
y en funciones de asidero. 

.. A continuación se presenta un ejemplo de los dibujos para una solicitud de 
patente: 

LEJEMPLO DE LAS FIGURAS 0 DIBUJOS j 

FIG 2 

FIG .3 

P:k 4 
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