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1, PETICION

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 Comision de la Comunidad Andina, comedidamente solicito
a usted se sirva proceder a estudiar y examinar la patente de invencion
denominada: “PROCESO PARA LA OBTENCION DE HIDROCARBUROS
I.IQUIDOS A PARTIR DE LA ROTURA DE MOLECULAS DE CARBONO E
HIDROGENQ”, expediente No. 07-110780

I1. PAGO DE TASAS.
Presento con este memorial el recibo de tasas oficiales por valor de
CUATROCIENTOS VEINTE MIL PESOS ($420.000), correspondiente al
examen de la patente de invencion.
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Industria y Comercio
SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE 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 SENALADO 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 publicacidn
en la gaceta de Propiedad Industrial, debera solicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de la Decisién 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
St NO X
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(57} ABSTRACT

The invention relates 10 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,
alky! and aromatic species. Monocyclic aromatic com-
pounds may be obtained in high yields depending on the
reaction conditions employed.
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¥
HYDROCARBON-BASED FLIELS FROM BIIMASS

BACKGROUND OF THE INVENTION

1. Field of the invention

The mvention relates genctally 1o Momass Tuels de-
rived from plant sources. In partcular aspects, the m-
ventian relates 10 2 1erpepmd-based Tuel produced by &
cracking/reguction process ar by rradmion. The pro
oess may be contiailed to produce a omass fuel having
variable percentages of benzenoid compounds useful,
for example, a5 per s¢ (ucls, #s fuel addiives or as oclanc
enh s for conv H foe fucls.

2. Descnpuon of the Relaled An

Im:n:asung allenton 1 bewmp focused on problems

d with 4 h supplies of Tosal fuck

These probicms cenier an ecoponne and ecologic con.
siderations. 1t s recopnized that ol and gas sources arc
exhaustible and that world poltics may seriously Jeon

wrdize siemps 0 manage presently wenkificd peiro- 1

teum reserves. These arc strong econommc factors has-
ing potentisl effects on meny Yacets of husiness and
guahty of hfe There s aivo increasiog concern over the
poltution generated by fosul Fuel burnimg which couses

extensive and pechaps wreverahk coolugea harm. 7

Comeguently, fue! performance n becoming more of »
concern, since highly efficient luels, cspecially for miter-
nsl combustion engines, will decrease o7 ehminate o
emitsions and Cut Operalion costs

Approﬂ:hm to these problnm have included efons
i develop total or & e blends jus
pclrcl:um-bascd Juels For caampic, engines will oper-
ate efficiently ok ratural gas or aleohol However, this
requires engine rukhfications that are refatevely €xpen-

sive and at the present considered umpraciical nonew of )

present production and sheer nambers i extant engimes
With pure methanol, conosion, paniculaily evident
upper-Cylinder wear may be a prohlem (Schwanig,
1986

Bromass sovrces have been explored as furl source
alternatives (o peteoteam. Riomaw 1 defined as argamc
mattes oblained from agriculiure o sgniculore prod.
ucls Many ude-products of foods, for esample, are
inefficiently used, feading to large amawnts of organic
waste. Use of such waste as & fucl per sc oo as & blend
compatible with caniing petrolenm bascd fucls cowld
extentt limited peirodeum Teserves, reduce Drgamic
wasie aad, depending on the processang of the ofgame
Wase, Provide 1 lews eaxpensive allernaie fuel or luzl
blends.

Ome of the more common components of plants and
sceds is 3 proup of alicyclic hydrocarbons classified as
1erpeties. Pinene apd himonene aie 1ypicsl cxamples of
monocychic werpenes. Both have been Lesied a3 Tuels or
Tuel additives. The Whilker referemce (19227 discloses
the us: of a lerpenm a2 blending agent for nknho! and

or k . A fuel 4 up 1o
sbaut 15% of steam dustitied pme ol was claimed 2 be
useful as a motor fuel, Nevertheless, praene was useful
meinly to promote soluble muatures of cthyl alechol,
kerosene and gasoline. There were mu dusclosed effects
on fuel propertics nor was there dnclossd any further
processing of the pincor

Two United Staics patent, descnbe w process for
purifymg monene for use as @ fuel or fue) additive
(Whitrwarth, 1989, 19%). The process mciodes distitla-
ticn of fimanene-contamiag <l followed by removal of
wates, The distilled limonene, blended with an oxida-

w
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ton irhimtor such ay p-phenyienediamne, is claimed as
2 gasaline extender when sdded in amounis up 10 2095
vodume Unfortonately, i actus! testing vnder a power
load in 2 dyvamometer, additon of 209 Hmonene (o
unleaded 87 outane gasolme resulls in setious preigni-
1T, CASTIRG SETIDWS QUESLIONS 35 L0 its practical value av
& gasohne cxtender

On the other hand, Zindems (1946} dischoses the use
of alicyche olefins such ss hmonene. cyclohexene, cy-
clopeniene and menthenes withow modification s sta-
Fal additives Ioe g These compaunds con-
1ain 2t least ume double bond, » Charecierishc that ap-
parently contribuies 1o the antiuardant effect of sddimg
these compaunds o gesdohnes in amouants 6ol eacecding
10%. by volume.

S Pai Noo 4300009 (Haag, 1940} 15 concerned
with the conversion of bologics) materials 10 lignd
fuch Although relating o major part to zechte cata.
Iyt comversion of plant hydrocarbom having weights
over V50, a limnnenc/water feed was shown 1o proguce
abaut 197 wlvene when pumped over a ixed bed rea-
lite caralyst st 4877 C. st atmesphenc pressore, Unfonu.
aateky. monowycli aromatic compounds were reparted
10 comprise only abowt 0% of 1the 1ozl products, of
winch mar components were tolucae and e1hylben-
zene A disadvamage with the use of 7eoline catalyst
was the nesd o fTactonate the aromanc compounds
from 1he product mixture to oblin gasciine or praducts
uscful as chemicals. Farmation of sndesrable coke was
also dwchwed as & polential problem. in view of ns
tendency 10 mactrvate zeoiite calalysis.

Buomaw fuel eatenders such as methvitetrabydrofu.
ran (M THE) have been teuded as aitermaiive foels (Ru-
dalph and Thomas, 1988, but appesr 1o be relatively
cxpenasive as pure fuels. As an additive in srnoents up 0
aboul W% . M 1HT compares lavorably wirh tetraethyt
bead,

Fucl mrvigres suilable as gasohne subslitpies have
alwr been prepured by muxing various components, Tor
example L O3 hydrocarbons, Co-Cyy hydrocarbons
and 1luene (Wilsan, 19911 Toluene, and Other substi-
1uted munneyclic benzenoid compounds such »s 135
trimethvibeazene, 1234 ieiramethylbenzene, o, m-
wnd p-avlenes, are particularly desirable 23 octance cn-
harcers 1 gasolines and may be used 10 supplemem
pasclines 10 fairly Warge percentages, at leasi up to 40 nr
5 percems

Geaerally, processes for Oblaining aromatic com.
pounds are synshetic procedures. Yherefure 5t s rela-
tively eapensive 1o use atomatic fiquid hydrocarbons as
fuels or blends for gasoline fwels. On the other hand, 2
biomuss source of easily isolated aromatic compounds
woukd be less expensive, provide an eficient disposal af
organic wasle, and conserve petrolenm reserves by
extending ar possibly replacing gasoline fuels. Ak
though aromstic hydrocarbons occur naturally and are
isolable from plant sources, @ is impractical 1 solate
these compounds from biomass material because of the
relatively fow smounts preseat

SUMMARY OF THE INVENTION

The present inveslion is infended te address one or
more of the problems associsted with dependence on
fuels oblained from perroleum sources. The invention
generally relates to @ process of preparng hydrocarbon-
based fuels from available plant companents comiaiming
Terpencads. The process invohves catalyiie conversion
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of one ar mare terpenpid componnds under conditions
tha) may be varied w0 alter the product or products
produced. Soch products are gemerally mixiures o
hydrocarbons useful as foels pey se or ay loe! compper
nems.

The inventors have surprisingly discovered that ho-
mass fuels may 'nc appm.ubﬁy unprovcd lhrough the
application of 1y MYErsio
heretofore utilzed in cracking mzﬁmds of pmoamug
petruleum crudes and related compier muxtures of pe
troleum luels. Urneapeciedly. it was also found that
biomass fuels may undes cortain condmons br con
verted in eacepiionally hugh vield (o aromatic hydra-
carbons comprising mixtures with significant ocune
hoosting properties.

in vne aspect, the inventios invalves a process for the
preparation of a omass fuel that includes conversion
of a suitable feedstock by metal caalysy af an elevated
lemperature (0 & mixture of hydrocarbons, then obtain-
ing the biomass fuef from the resulting hydrocarbon
mikture. The isotsied product or products wall be deriv.
alives or mofeculariy rearranged sproirs of the feed
stack materia) which itsedl may he obtaned from 2 wide
range of biomass sources.

Such 3 feedstock wall typically nclude ane or more
terpenard class compounds. preferably a4 2 major com-
ponenl. This 1s commoniy the case in many plants, espe-
cially m plans seeds or in parts of plams that have 3 high
ail content, such 25 skiny of curvs fruils or keaves. Nu-
merTous plant source oiks are suitable includmg a variety
of fruits, particelarly citros froits, vegetables and agri-
culiure products such as corn, wheat, eucalyptus, pine
meedles, lemnon grass, peppermint, lavender, milkweed,
aliow beans and orher imilar crops. Examples of 1erpe-
noid compounds found in feaves, seeds and cther plam
parts include a-pimenes, hmonenes, mepthols, finaloois.
terpinencs, camphenes and carenes, for example, which
may bt monownsalurated of more highly unsaturated
Freferred feedstock terpenosds are monocyche Tymo-
nenes are particularly preferable smee they are found in
hugh quantity m many plamt o Limonene s uselul m
the npnuliy inactive DL farm or as the Doy 1. somey .

are Iy more oc iently pro-
cessed n tiquid rather then sofid form Therelore, plant
spwrces of terpenoids are vsually extracted or crushed
10 obtan bhght or heavy ol A parucularly switsbie o
s derived from curus fruit, suck as oranges, grapefroie
or lemons. These oils are Tagh 1w limonenc content.
Lrmonene feedstock oth, or for 1hal matter any 2ppro-
prisle feeduack ofl, need not be mixed with solvents
and are conveniently direcly catalytically comnverted
and/or itradiated to provide hydrocarbon fuel mix-
tares.

In ceriain aspects, biomass-derived feedstocks are
processed by metal cataiyst conversion. Conversion i
1ypically conducied s1 elevaled temperatures m the

W
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mange of 80° C. up o wbout 4507 C., preferably between .

about 90 C. to 375 C. using limonene fecdstock and
most bly in an inent phere when high yiclds
of monocyclic aromatic compounds are desired. When
both & suitsble caalyst and hydrogen are present, the
catalytic conversion process leads o moleculsr rear-
rangements and hydrogenstion, including intramolecy-
far dehydrogenatica ring cltsvage and scisswon of car-
bon bonds

Pretsures may range irom aimospheric 1o clevared
PIEssuTES, €., up 10 2000 psi o7 above, The pressures
employed detetmine the major products i the nuxiure

Ll

72
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as well as the overs)) mixture composition of hyvdrocar
bans obtained In general # has been found thay pres
sures from aimospheric up o aboat 300 paoresut
pronduction of monocychic aromalic compuunus i the
major product. At higher pressures, aTOMalk ypecies
are usually not present and major producis are fully
reduced wlicyclic products. bn general it has been found
thyr variations in tempersture, pressure and timr of
reaction will affect product rato and distnbunon Far
cxample, when an inert gas is used 1o sparge the reac
tion mixture and pressures are close 10 strmospheric,
I-methyl-4-(-methylethyDbenzene (pcymens) s ob
taned in yietds close w0 85%.,

Catalysts emploved in the process are typically hy-
drogenation catalysts. These may include barum pro-
mated copper chromate, Raney nicked, palladiom. plav-
num. thodium and the like. 1n 2 preferred embodiment,
2 puble melat calalyst such & 155-5% palladium on
acuvsted carbon is cffective. However, it will be appre-
ciated that there are other types of caalysis that might
bemcdmlbspmoesncludmg mixed metrl, mea)-
o I In some in
slances, it may bhe ptcfernhic 10 use aliernale sousves of
hydrogen. Water or abookols, for example, could be
used as hydrogen sources.

Afier the caualylic conversion step, the catalver
remaoved from the product minture. In cases where g
patladwm o carbon caiyst s used. this 1 mercly 2
matier of removing the catalyst by filtration ur by de-
cantation. Mos( catslysts may be regeneraied or reused
dicectly. As an optional siep, an inert gas or hydrogen
may be pussed through the product minture. Thrs dis
coureges product cudation, especielly when unsaty
raicd compounds are present that are unusually susceg-

¢ libic 10 ir onidation. Furtherrmore, when high viclds of

monocyelic aromatic compounds are desired, as when
limonenc feedstack is employed, an inert gos hubhted or
sparged through the reaction mixwire rmproves yichdy
MNitrogen gas is prefersed but other gases such as argon.
»enon, helivm. ete., could be used

R i may be d d on-line tather than m
reaclor vessels. Reaction rates and product furmatan
would be adjusted by flow rates es well as paramerers uf
pressure and wemperatore

in ususl practice, products obiained from the cats-
lytic conversion process are distitled and may be col-
fected over wide or narrow tempersiure Tanges Ty
cally, » distillate is collected between 90" and 230" C. {as
measured at atmospheric peessure). 1o o prefecred em
buodiment, the distiilate fron: & oiela) catalyzed conver.
sion of limonene is collected between 967 and 15407 C.
The compasition of this mixlure will wary somewha
depending on the conditions under which the reaction i
conducted; however, in general, the product mivdure
will include 1-3 major hydrocarbon components which
may be miaed with conventional fuels such as gasohne
or used without additional component as & fuel. Some
of 1he components of the mixture, particularly sromaic
species when present, may be further processed 10 1s0-
ute individual compounds.

Limonene is typically the major compoaent of feed-
stocks from citras oils. Under one set of selecied condi-
uons, thal is, processing a1 4157 C., 1200 ps? using a 5%
palladium on carbon catalyst, the major components of
the coflected product are cis and rans, Imethyl-4-(1-
methylethyl) cvclohesane. Varying amounis of minor
components may also be present, including hexane,
3115 trimethyvlheptane, 11 5-dimethylhex y)-4-methyl-

g9
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cycloherane, m-methane and L7 T-1nmethy b veloe
4.5.0 heptanc. Manar components are Tvpacalby fess rhun
5%, and mote wsually, 1% or Jess

Biomass fue! products produced by ather vanaiiine
af the process described may be oblained when lower
pressures are wsed, that i1s, pressures. bess than SO0 pei ar
under aorma) stmosphenic conditinns o a run st 30 pw
for exsmple, the major p are cis ard trans 1.
methyl-4-{ i-mcthylethylidine) cycloherane and t-meth-
yl-4-( 1-methyviethyl) benzene. Minor components from
(has reaction typieally  include  b-mahyla 0
methykethyl} cyclohexene, bmonene, heaane, 1,3-dime
thylociane, 2 4-dimecthyl-t-heprenol,  dodecans, 1
methyi nonane and 14-dimethyl- | -decene. Mmor pricd
uits will lend 10 vary arising, for exemple. from con
wminants in the feedstock or from atir ardanvn of po
mary prodogls,

In » maost preferred embodiment, Imoncac feedstoxck
s beated 1o about 1107 C. au mimospheric presure under
an inen atroosphere such us nitrogen. The mer? gas s
bubbled or sparged through the reactuon mixture dunng
the heating process. Under these condinens, the miage
product, often in excess of BTG, s famethyi 41
methylethylbenrene. Towl manur proaducts make oy
Jess than 1% of the product compesiion The prsiuet.
vsually isplated by distillavon, may be vsed direuify as
an octane-cnhancer, as & fuel or in oomtuck apphceions.
such a» a1 solvent

In epoiher aspect ol the invention, The bromass Feed
stock » yrradiated and adduimalty subjected 1o vawm
tytic conversinn in the presence of hydrogen. The wrs-
distion & prelerably conducied with ulireviolel light m
s wa agth rangr of 230 jo 150 nanomerets In pre
ferred praciice, the wrsdition i perfarmed concur
rently with catalyte conversiom. The effect of the ins-
diation s 1o modily product distrihution, most likels by
1he creation of free radicals which tause 3 varery of
wrramolccular resrrangements Product  distnhaticn
therefore may be differeat from the diinbubon oh
wined using only catslytic coaversion. Generally uscd
meihods of irradwation include use of lumps wih imued
wavelenglh range in the aktraviolet ar lamps with sp
propriate fifters, (or example 450 wart tungsico lamps
with phraviclet selective sleeves The ultravioles lighr
may be directed 1oward s feedstock or wmed ar the
vapor of the reaction mixture under reflus conduions
Biomass Tucl nuixtures cbiained from the combined u-
radiation/catalytic converston typically produces mm
tures in which the major components ace <1 and frans
J-methyi-4-{ l-methyleihy!) cyclobesane and I-methy!-
144 methylethyl} benzene. Minor components in these
mixiures are typecally 3,3, S-trimethylheptane, 26,100,105
terramethylheptadecane,  3-methylheaadecane, 3
methyl porane and S-4-dimethylcycioherane ethunol.
A preferred catalvy w palisdium: on activated carbon,
however, Other catalyss such s plaunum, thodium,
wen, barium chromate and the Tike may be used.

In yet snother sspect, the invention i direcied 10
hvdrecarbon mutores such as cbtaned by the above
described processes. Under selecied conditions of resc-
ticn with 2 predom:nantly limonene [eedsiock, for ex-
ample SO0 psi, the product miature will be chiefly hy-
drocatbons baving formules sypically CioH 4. Croblie,
and CyCay Under the paniculsr conditions used in a
preferred embodiment, that is, wemperatore of 2600 C|
atmospheric pressure and 2 bmonene feedsiock, prod-
ucts typreally melude l-methyl-4-{1-methyicthyl} ben-
zene,  b-methyl-4f i methylethylideas) cyclnhesene,

(1)
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and b-methy)-44)-methylethyl) eyclohexane and are
typucally ubtained in 2 ratio of about 50:9-41. This max-
sure an combination with tradivonal gasoline fuels. for
exampic. §7 ociane gasolne, will boast octane when
added n relatively Jow percestages. [1 may alse be
wdded o gasahne i amoums of 25% of otat volume
withou detnmentally effecting engine perforrmm.c
The CinHoap oc of the m B

cycloherane and has been wdentified as having the for-
mula 1-methyl-44 -methylethyl} cycloheaane, in cis
and 1rams forms. The CinH 4 major components sre

1 d henzenmd ds ypically having the
structue 1-methyl-4-11-methylerhyl) benzene, althowgh
uther sybsiuted benzenics may be obisined dependmg
on the comditions under which the process is conducted
“Ihe C M component 1s Lypically a substiwted cyclo-
alefim. such oy I-methyl-4-4 I-methylethylidene) cyclo-
hesenc

In vel another aspect of the mvention the biomass
Jurl produced by one of more of the foregoing pro-
vesaey may e used Lo increase octane apd reduce emis-
sxms when blended with conventional gasohnes and
usexd i an imernal combustion engine. The hydrocar-
hors or hydrocarbon mixtute produced by the process

bine with petrol fuels, gasoline or diesel, for
example, and muy be used in amounts up 1o al least I5%
hy volurne. Addiionslly, the hydrocarbon minture or
teomiass product may be used alone to operate an inter-
nad commhuslion cngne.

In stll snother aspect of the mvention, an engine may
be operated by suppiviag it with 2 hydrocarbon miziure
produced by the process described. Purified limonene
feedstowks, ot eremple, when subjected 10 catalylic
conversion af femperatices near 105 . and ambiem
pressure produce producis compased manly of mono-
cyche aromatic compounds. By varying the reaction
condinnns, for example, incyeasing pressure or increas-
mp the tempersiuie, T-methyl-4{l-methylethyl} ben-
7ene  produced in yiekds of 30 to 845, These verious
nualures may be used directly of mized i various
amounts with gasoline, thus provding fvels which may
be used 10 operstc u combustion engine_ for exsmple an
amomahile engime.

BRIFF DESCRIPTION OF THE DRAWINGS

HFiti e f] shows the sirectures of some of the hy-
Urewathans produced by crascking/hydrogenation of
hmonene

FIG le b) shows the GC/MS of 1ram-1-methyi-4-
{1.methylethy)) cycloheaane. Paned A is the mnss spec-
trum of 3 siandard sample. Pancl B shows is one of the
compounds produced by the crscking/hydrogenstion
of limonene.

F1(. 3a- b} shows the GC/MS of cis 1-methyl4-(i-
methylethyl} cyclohexane, Panel A is the mass spec-
trum of z standard sample. Fanel B shows one of the
compounds produced by the cracking/dehydrogena-
Tion of hmonene.

FIG. #o-8} shows the GC/MS of )-methyl-4(1-
methyviethyll benzene. Panel A is the mass spectrum of
a standard swmpic. Panel B shows one of the msjor
products produced by cracking/dehydrogenation of
limonenc under fow pressure conditions.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS
This imvention concerns a novel process for produc-
ing various hydrocarbon fuels from biomass feedstocks.,
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1ypicaily plane excracts. Feedsiocks are obtamable from
a wide variety of plant soaeces such as citros peels or
seads Of most plant species (3ds are preferred as they
have 3 b\l terpenoid consent Simprle extraction meth-

8

While 1iie Tist may apprar calenstve, 16 will be apprec-
ated that bimass sowrces are whiguisows and range from
common agneubliural posducts such as oranges (o mare
exotic vurses soch as ropacal planis

TABLE 1

BOTANICAL 1151

__Plam (b £ dosaviing of Terpenes or Terpene- d Chemecni Comp il @ Foel Addinrees

Planm Marne Potanical Speae Chemcy] Componems

Angeiny Anmgrinag aochaagrhes b phelisndnoae, valenic soad

Anite Pompeselic snitum L soethoke, methylchasicol, ansaldehyde

Asarum Avarvm conadene L piene, methyleugemel. bommend, hnsiool

Raim Maluse gfficnalis L cHrak

Bawil eitmuen bauin e b methylohevical. cucaiypiol, haskeol, o g

Hay oz Murcn Pemeass oong Kesiel rugenad. myrvene, chavicol, methybeugen . methyichevenl, civsl, phellandrenc
Bergamar Cutescs dueraniem L |bergamia)  linalvi acetate, heatoni. Tnonnene, dipentene et gaptene

Bitter oramgr  Chirur aumnoure L. tRulncear)  lmmomene, cittal, decyh aldehyde * onechy [ anthusndace, ansioul, terpimec!
Cagepait Meleirecs Truccdemdron 1. eucalyprol (cineoll. penene, terpynes, cakers- hainac/henzoic shdehydes
Calamus. Acorus culamus L {hrncened wsarone, culamene calamal. camphene, pinene. ssaronasdehyde

Camphot Cinnemom um pamphora T saftal, camphar, terpmecl. fugenol, vineol, pinenc phellandiene, cadinene
Carpway Carumr carn L. {Umhelliferse] cavone, unonene

Cardamam Elertarse cordomymrurm Maton cucalypuod. sabinene, Lerpinend. evtncal, himunese, worpnene, T ierpineoe,

1-terpincned-al

Cedar Fhua acvidenszin [ fancne, thuone, fenchone

Celery Apiurn greweolen: 1. hmoncne. phemods, sedanclide, aedanon sod

Ch 3 Che !\ dei d . CYTmEnC, ferpanene. lmoneny, methadione

Cmumnn Censamumum c2ziie Nees wnsmakichyde, cannartyl aceiste, cugent

Citromells Cpmbopogern sasdus L Aerumiok, citronellsl, cupmhbene, dipentenc. linainui, bome:!

Copatba Capalin haissm catyophyllene. cadipene

Cormnder Conandrumr watewe | Srzaloal, hoalyf sce ity

Cubet Piper cubch: £ dipenirne, Cactnens. cuhety camphar

Cumin Curmimam sy § cuminaidchyde. rymene, pinene. Aipeniene

Cypress Cwperssis sempeenren | Turlural, penewe . camphene. crincie . Lermpane . Ladiacnc, u v ess catnphur
THl Amerhum prawenican i carvonc, kimoneac, phelinmiccne

DrwasT pane Fmus moniane Mali pinene, pheblandrene sy bveurene, dipentene Cminwene, bormyl soeate
werdbr

Fucalyries Easeplpptus yivtuzu: prvene, phellandrene, terpnech, curoneile, ge1snyl acctale, rudeumal, pipericoie
Fennc! Foenswiwm 1uigore M anethnle, fenchone, panene. hinmioe ne. diericnc. phellandren:

Fu b alba Wl pinene, Tumanene. borny! Bcetute

Fleshane Conpzy ronaders:s L rmnene sidehydes

Lreramum Fricaomum adwuinumem A gerenwl eaens oilrenelbol, Tiraskool

Gmger Fingiber affienare Rokcor Zingiberene, camphrne . phcllandrene, borneol, Lascol, ©

Heypm Fumulun fupale b hemulene, terpents

Hywip o yTicinah: 1 PN, waGUAlEr PeTact

Junepet dumepers communsy | pincne, cadinene, L amprhene, fermne k. pnipel campher

L avendr Fampnduia i i 4 s hmatvl evenk, fenaleal. gumene. ket gear il aent

bemon firrus b L Yemmeie, lespancus, plictiamdiome. uane 1l coronela) perany] scelate
Lemaon graws € prbopugan citeciun < al, methvitepiemaac, crranchial, grrams, i e, dipenlene

Levant Aremiuc me cucalymicd

wnepaeed

T ofor Bursers delpes hano tmalock, peranial, melhy lhepenmne

Marpram Origanun: menarana | ETPEneS, 1ENMRER: terpeen

Muttle Mt communr: | prnene. cucal ypIol. dipeni ene. cAmphan

Nianb Meialeuca virdifiiea cmeul, terpincol, Limiwese, paens

MNatmeg, camphene, prenc, dipentenr. tamen] Iripanent. gewmcl, wafrol, myrstein
Crrange lrnimvene, catral. deu vl ddebyde, methy | avihreambace, koaiool. lerpineok
e Oepaniom omigarr | ca wndrnl, v penes

Farbey Fesreltnum b s amicl, weepene, pnene

Pachoul Pogariemon -abiie patchoulene wIalrnr, PuReRCL MICuILerancs

Pennyuyal Hedeoma pulegudes Pultgame, ketones. carbarvhi st

n; memiha peperiiv 1 menthol, menthy! esiens, menlhuae. pincne. snene, cadusenc, pheliundicne

Peurigrmm Cires vagans R Dinatyh mcetmte, geramol, gesany| soctaic. Timonene

Pimentc Prmemea arinalic Lind| CUESNOL, MesquIleTPene

Pane noedhe Pimuy shtwesrrs dipemienc, pinent. sylvestrene, Cabunene, hormr scetate

Fosemary Reamannus officematir L barncol, bormyh sien. camphar, cucabypiol, pibene, camphenr

Santal Sontalum athunr L. sanealnd

Sassplires Samqfras oibidurm iy, cogenol, pimene, phellandrene, sewquiteTpene, camphar
Savin Jumipers sobima ] sabinol, satimyl wcetale, cadivens, punenc

Spike Lamandula spics L eucalyptel. camphar, imakeol, bomeot, terpwen], camphene, wqunicrpene
Swer) hay Lawrxs modwto L cucalypol, eugent), methyl chavicol, pinene, Bobucync. ruvakers: scidy
Tensy Famacerum rulgare 1 thajone, Borneool,

Thyme Thypsun wulgarnn 1 thymol, carvacrol, cymene, FRrne, Ymalook, horny] acetate
Valerian Faknang gfficinots L barnyl esters, pmene, camphene, hmoncone

Venver Fetimeria zauniardes vetivones, mim&!s. welivendc woid, wetivene, palmitsc nodd, benroa acid
White order Fhupo seeidrniatic . Thujome, fenchonc, pi
Wormwood Artemine absiahium 1 thujyt leabol, ﬂvﬂjy] acetate, thuione, pheflanetreme, cadmene

¥ arrom: Achities e lirfodium 1. cimeol

ods are suftable, including use of presses or distilations 6%

from pulp maierial. Table § provides an Wlustratve List
of plant sources for terpenods and related compounds.
wncluding species and description of specific parts.

The mnvention has been illustrated with purified fimo-

nene bul panfication of bomass feedsiock showld not be
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craical in thar the inventors have found that crede plant
oi} carracts, fur enample, may be used as fecdstocks. The
presence nf ather hydrocarbons and hydrocarbon de-
nuarves may sfter prodects and product rBGes 1 some
eatent depeading on the composition of feedsiock and
processing condinons, however, where ahicyclic com-
pounds are mmally present as majar components, the
disclosed process w eapected w0 provide hydrocarbon
muturcs gnakguas 1o those obleined with lmonene
feedsiucis

The high yield of a sobstitoted benzene from the
calalytie converswm of limonene 15 ar unexpected re-
sult. The diwlrmed process therefore offers & plant
source for lgh yeld of aramatee hydrocarpons and a
method 1o copvert plant hydrocarbons dircctly to fuel
o1 furl additive products.

The mveniors have recognized thar the carhonaceous
compounds predominsimg o meny bomass sources up
wniil now have been of imited use as practical fuels 1 ¢,
gascines amd the like, vnless modificd 10 Tender com
parble with enusting (uels. ldeally, fuel companiblcs
should mmproeve fuel propertscs. The relmlively simple
dischmed priess provides mixtures of hydrocarbon-
Iype compounds ther are gasoline luel compaubie snd
also mmprove fucl propertics. The miztures can be sepa-
Tated mte Wndividoal compaments, e.g.. by fractima)
drstillation, of used v cots ma fuels per seoor luel add-
fives

The tromass Tue! source may be any one ot morc of
several spusres. Preliminawy treaiment may ivolve
cruthing, presung, squeezing o7 grindmg the biomass 1o
& sufficient)y bguid siste so that effective contact with @
catalvst 15 possible Orange peels, used as a source of
timonene by 1he inventors, can be ground, then pressed

with rofler presses aider eelatively hagh pressuie, v g, 3

up 0 OO0 pei, w0 oblam an oil that is 80-70% limo
netre. As 2 prachicad matier, 115 RO necessary to punly
or dry such s crude wl befure processing. The inventors
did in fact purily crede hunonene from crange ol by 2
distitlation provess, tut on s large scale and m economic
terms, separation o remowsl of undesived compancnts
is more efficwently performed aficr obiaining 3 prodwct
mikture The presence of amall amounts of aenhydro-
carbims, heterooyolw compounds and morganic mate-
rigl generaliy has e eficct on prodect performance
or may be easly remeved from the Sinal product.

Feedsiock, o1 n simple lerms, The starting matena), is
catalyucally comverted 1o product. The process bears
some smilanty © cracking, sithough geazrally lower
emperstures are used and no sdditives such as waier
need be included. Althoogh “cracking™ has long been
wsed in the petrokum indunry (o “break up” heavy
petroleum crudes such as sludges and heavy oils, the
mventors have found that & wmilar process may be
apphed to simple plant-derivad hydrocarbons to pro-
duce novel fvel components. Cracking as gencrally
employed in the petroleum industry, involves heating
heavy crudes at relalively high temperawres, often in
the presence of o catalyst. Depending on the nature of
the caalvst, 1he Iength of ime of hesting, temperature,
pressure, ¢ic., vanous moleculst rearrangemenss occur,
wluding breaking of bonds, somenzations end cychiza-
uons, feadng frequently 10 Jower molecular weight
progoects

While vanatoes of cracking are routinely considered
for processing of peiroieum crudes, the inveniors have
discovered that when crscking methods are vsed on #
siagle component. 4 mixture of reaction producis is

5
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ahtained whick earaperiedly entiance gasoline octane
and /o1 Aot as a (uel eatender This is somewhat surpris-
ing simce producis resulting from heating hmanene, for
caample. m the presence of a2 caialyst are not much
differert i moderular wesght from the starting maierial.
Fhus when hmonene s heated to about 370° C in the
presency af @ metah cataiyss the conscguence i broken
bonds, rearranged double bonds, and, when hydrogen is
present, reducuon of unsaturated compounds. Al lower
emperatures, £, 5" C. predominating producis
appes 10 ampe from rearrangements ravher 1han hond
sCisstan At bowrT lemperetures, an-arematic ring com-
pourd. o benzene denivative 18 commonly the mam
product from cotalyt conversion of fimonene Bt s
kely that this mononuclear scometic species resulls
from some mechunsm that somerizes the external dou.
ble bond of itnonene o the ring, then dehydrogenates
10 fully aromatire the ring 1o any event, the reaction
process has heen shown e give efficient produchon of
1-meihvl-4-(1-methyicthyl) benzene from limonene
with yichis excerding BAS achieved it a single step
process

There are many ways anc could run the reaction that
converts funonene, or other like compounds or miv-
tures, Uy camppunds that make vsefud foels or fuel addi-
tives. The process 15 essennally a single step operatiom
As one cxample, one simply places limonene in & suif-
abbe vessel, adds & catatyst sucki as platinum or palls-
dium on carbon, then heans the ol 10 sbout ¥0*- 1RO C
AR oert gas o, allernatively, hydrogen may be passed
through the miature The reaction »n momitored over
some pernwd of tume, € g, abuul two hoaurs for reschions
on the scale of asbout 2 lucrs and dependmg on the
smaunt of caalys), size of vessel, et Monitaring by gas
chromatography, (or example, 13 by withdrawing some
Kquid from the rescnion vessel and injecting ditectly
omo the column of 8 gas chramatograph When desis-
able compounds have lormed, the reaction may be ter-
minated 1he b done by removing the hydrogen source
if hydrogen n weed. cooling the oil, filtenng ofl the
catalysh, f nevessaty, and fhen puarifying any product
desired

Prosducts are generally isolated by distiflation which
1s tapid and vmple Ir may be done from the same pro-
cesx vesse] as 1he caslyue conversion. Thus wtilizing a
batch process 1f this raute 15 aken, catalyst should be
removwed as i mghl eaplode o catch fire if hydmgen
gas i sl bed oo is surface, av is the case wilh plati-
num on carbown Bt catalyats (that are readily removed
may be vsed. for exumple, an immohilizted catalyst
which i ilice Trom the resction vessel. In any evem,
the product s genersily a bsquid which may be fraction-
ally distilled inn: single or mixteres of products based
on relative hoiling paints

The following is & description of the analyticat meth-
o vsed including the dynamometer and test engine set
up for determiniog fue) properties,

Chromatography

Gas chromatography was conducied wsing » Hew!-
ett-Favkard S390 Series 11 gas chromatograph equipped
with a2 Hewlett-Packard Vectra 386725 for data acquisi-
o gas chromaiagraphy,/ mass speciromelry was per-
formed wung a Hewlei-Packard 5971 A MSD with 2
DB wax (123 avm id. 1 p capilary column.

9
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thyleyciohearne Moo amounts of 1-methyl-4-{Ime-
Dynamanetee ihylethyi kv oo rane xad trace amounts, Jess than 1%,
The dynamoameter wsed Tor testing was purchased of other hydrogarbon comnponenis were also detecied
from Super Flo {Colorade Speings. Colv b model §F TABI§. 1

901 witk 2 full compurer package which incloded s
Hewletl-Packard mode] Vectra ES compurer Stapdard
hest exchangers were added. Daa were recorded using
2 HP mode! 7475A X-¥ plotter

Test Engine

The test eagme was consitucted from tigh aickel
slioy Bowtte blocks (Generat Motors, Detron. Mich.)
with starmless steed ballet mesen caps. bluck machined 10
paralle] and square to the mun prsnng bore with di-
mensians sel and honed with a worgue plate. Tolerances
were G.0001 inch on the cyhades diameters and tapers.
Pistons. purchased (rom 1 & E (Contava, Cahl) were
machined 10 & wafll tolerance of U0 inch. Pistons and
connecting sod pins were it W & lerance of 0.0013
inch. The pistons were lped up i the deck blocks (97 in
depih) a1 zero deck. Bottom assembly was blueprinted
to wierances of 0.0001 ;nch

The engine was an E-cyliader Pontiac with raised
port cvhader heads These were pored, polished and
Nowed by Racing induction Systems {Conpover, N.C
for even fuel distnburion Camshufts were tested for
1850- 7200 rpms 31 1067 mishe centerbnge 1o 1GR° intake
center line

The examples which foltow: are intended 1o illusirate

the practice of the preseni mvennon and are aol in- 4

tended 10 be hmiting. Although the myvennon is demon-
strated with highly purificd limonene feedstocks, the
slariing, weed in the disclosed process is not
necessarily hmited 10 3 single compound. oF gven 0
lerpenoid compoutids. A wide range of hydrocarbon
Tecdstocks could be used. including waste hydrocarbons
from industrial processes. Omne value of 1he process bes
in the patential o utidize biwnass wrces, plien consid-
ered waste products, v providing Tuels Toom sourees
independent of petroiewmn wterests

Many varanons m expenmental conditins ane passi-
biz, teading 1o numerous product combinations. Differ-
epces in temperature and pressure feompare Examples
1, 2, 4 and $) wall deternumc the tvpe ant yickd of prod
ucts abtamed

EXAMFPLL )
Canstytic Conversivn of Limuaene 10 Avemanc-Rich
Produyct (Merhod A}

600 m) of purified d-hmonene was placed in a 1-liter
sk with (2.5 g of 1% Pd on carbor The mixture was
heated 10 105 C. for 2 hr a1 ambiensi pressure while
bubbling nitrogen through the solution. Afier cooling
10 room Lemperature, the calalyst was semaved by fil-
wration. The clear, colorkess hquid was distifled at atmo-
sphenc pressure and the fraction boiling berween
1757178 C. collected as » clear coloriess figuid which
had n specific gravity of 0.85 g/ml. Gas chromato-
graphic analysis of the collecied produci showed twa
peaks. Mass speciromerry of the product cemponenis
and com parison with publishied libraries of known comr-
pounds were used (o identify 1-methyl-4{1-methyle-
thyljbenzene and 1-methyl-4-{ l-methyiethylicyclohex-
ene as the products. Structures are skown in FIG. 1.
Mass spectrz are shown in FIG 1. Tabie 1, showing
relanve amounts of the mixture compopents, indicales
product composition s owvar ROR  1-methyl-4(1-
methylethylbenzene and 17%  l-methyl-44{]-methyle-

P

pg

45

S

L v

Lompananen o Freducis Formed in ihe Catalytc
- Lumenent

Produa
Chenntal Nasr Foemsle =}
1§ MMLC! CioHm 2
c-MMEC? Cighy
V-methyiad- ! Loescthyletb 1) ¢ poloheaenc CroH g "
1-sethy] 4 [-mcthyietis (s bepzenr CyoH1a 1

TLBAMEL = 2ramt | mwedhet 4 £k anevhybein 1 ¢ yrbobe iane
3L MM - o Dol b3 mebivbethyd} £ enesane

EXAMPLE 2

Catalyte Conversion of Limonene 1o Seturated
Hydrocarbon Products {Method B

2.0 Titers of punfied limonene was placed in & 4.1 liter
stainless stecl cvlinder with 40 g of 5% Pd on carbon
Iminal pressure was 1K psi with heating at 365°-130°
C. for five bours. Pressure increased to 1750 psi duning
heatng and fell 1o SO0 after the cylinder was cooled to
roam temperatare Specific gravity of the product mix-
fure wan 10188 g oml Mass spectrometnic/gas chromato-
graphic anatysis shrwed 1wo major products: {-methyl-
4-[1-methylethyly cyclohesane (cis and trany womers).
Trace mmounts {<000%) incloded hexane, 3,3,%
trimethyl heplane,  1-(1L5-dimethylhexyl}-4-methyt
cycioheasme, 1S 3R 4% and 18,35+ \-m-menthane
and cycloheaanepropanme aowd

Froduct composition is shown in Teble 2.

TABLE 2
Comperurion of Prodoen Foomed m the Caalvne
Hea rom of 43 smonrne

Product

Cheniicd Neme Formute Ry
3.3, 51mmewhiy| herasne TrigHay race
DMHMC! CoHa race
LMMEC UsiHny 69 3¢
o MMEL? Codip LRI
118, AR« pmemenshane il stae
Cycone sanefigan o Collihy race
{kS, 155 ¢ ¢ menomthace CyH trace

EDOMMME . 4140 Stmme by U sy 114 perthd s vokshegsn

BOMMELT i 1 eyl A4 syt crcbabecine

ToMMEL - n | neitnb 4T methadrtheis s beherne

EXAMPLE 3
Engire Tesks on 87 Octane Gasoline Blended with
Limonenc

Gasoline obtamed locally from retail gasoline stations

s was tested on a dynamametor constructed and set up a5

described for the test engine. Eaxon 87 octane gasoline
was used a5 a conurol. Test samples were prepared by
sdding $%. 0% or 209 limonene 10 Shamrock 87
octane gasoline. All sumples were cun under the same
sest conditions, Resvits of these 1esty are thown in Ta-
bies 34

Table 3 shows the reaults of dynamometer tests with
Exaon 87 ovtane gasoline. Engine knock sufficient o
cause aueomaiic shmdown of the tes! dynamometer
described in Example 1, occurred above 3250 rpm.

Tables 4-6 show the eflect of adding increasing
amounts of imonene w Shamrock 87 potane gasoline.
As shown in Table 4, engine shuidown occurred above
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3000 rpm with the additom ol 5% hmvinene and above
1150 rpm wach #v% Lumonene In i presence of 20%
lmonene, serinus preignions owvenrfed shortly sfier
startng al MHW rpm. causing astoman shutdowna of the
fest engine Prognilnm wis seveTr, 1 ausing explosive

14
Cyhader temperaivre. indicated from thermocouple
measurements on cach cylmder, showed a tendency ta
decrease when the biomass fuel mixtare was added 1o
gasoline This indicated 8 drcrease in heat of combus-
3 twn

TABLE 3
sizmberd Carrecied Do for 2992 wabees Hp 627 de o Text #112

Tesw IMIRPM 3o Tew Furl Spec. Graw. T4 A Senum &%

Tapat Prevaer 2% Barrmneine Pres. XN Rauo S T

Engne Tage 34 scte Spark Engine Displacement WEA Sireke 1am

Spect (Hicy  UPPuy FHp A A Ak BSAC

1 wi Hy Hp VES WMES T wlm AT foMphe (AT Onl War  W/Hphe

Sh 14 1Ma k4T 03 Xy e Kt - M (Rl a LE1]
Ty 1457 T o€ BN £le 12T 144 - T o o is
T [LIR M Rk M4 el 215wt a“ T @ 6.1
RN 1 FLE R T8 LS AR - U 4l W0 L3 1]
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TABLE §
Standard Corvected Duty for 29 2 incher Hg CF divan Yo §118

T T RYM Siep Yol Fuel Spec Grav.: 753 Ajr Sensor &7

Vapor Prewurr W6 Barometeic Pres : 961 Rueier: 106 1)

Fopwr Typ 447304 Spark  Engime Displacement: 3380 Stroke: 1480

Speen TNy CHPwr FHy FA A2 BSFC HSAL
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TABLE Scvonunued
%) W iTs R i M F9 434 R Ay n 194 G TS
" : 1 SRR U S - I F o T o
LY S 1 LA aw 0 o a Ll LEE S 2
15 10 ne 22 DL} T4 WE o Mo a9 »
SF 40t Dynamomater Test T
Test. 28 REM Seepr Test Fuel Spec. Grav TS5 Air Seosar 0.3
Vapos Presare 1% Berometnc Pres W41 Retin 100w !
Engme Type: 4-Cyede Spuh  Engine Displacemen: 350 Saroke: 1480
Thermncoupie Tempeigture
'| 2 E + k) & T L}
1o 129 140 1200 (0 2 [35:0 170
130 1260 10 121 1T 120 1% Vo0
204G 123 ARl nse e o 1) LFa i
g 1180 LY W itig ne I 118
1w 1100 mnmw [t 10687 100 u W
140 1030 L 100 WL 130 990 axm
TAELE 6
Seazdard Correcied Dags for 29.9% inches Bg 90 ¥ dry air Teur 138
Tent 130 RPM Siep Tew Fuel Spre. Graw JTOR Aur Sensor b S
Napar Presare 13 Rarcwetric Pres 1967 Rane 100 to 1
Fugine Tope 4 Cycle Spark  Engine Displacement 3550 Siroke. 1480
Speed  CRHTrq  CHPwr  Filp Fa Al BSFC Bhat
e b by Hie Hp VEY MWES Whe sefm A t/Hphr CAT anl Wa $h/Hph:
0N T 183 14 MT O KTE STE MeD S 44 Mo @ 1
FEL I ch [EE A" IS L TR Y N P U €2 oM 0 na
250 Ik 1o ws el " o e » o e I LT o
2% 2 [N] N 14 [} [, 21 £l on ot a1l
o 12 13 22 a [ 3 1w i W A i
| Sr-9n Dhenemometer Teu Diata
Tesh 23 MPM Siep Tow el Spec. G- Teb AaT Semar 6%
Vapor Pressure 1% Rarometric Pres: 19462 Rawe 100w b
tangme Tape &lvoke Spat Engine Thaplacemen 3580 Siroke Y ARG
_Thermocpuple Jemperatare
[ b 5 4 5 - N 1
[Pt 138 S (3t et 140 T o0
ur 12w 80 1170 1% e (134 1360
viw g R i HW nn o e
[LaH Tt I (e wWiu L)cv] G LA
LiLu L 9 LRl b el 100 w¥ Gy
EXAMPLE 4 TABLE T-continued
. - . Comepncimm of Produ te Jormed 10 the Lalaiian
Trrudiation ACatalyic Lunw.‘n-mn of Limanene Fecmction 4 L sepsmene wth U3 11 1adustn
(Method C) . — Lo
600 ml of purified limonene, bp 175177 C., was  Chermcyd Name Foemula e 4%
placed m s V-iner three-necked plasy fissk equipped d-emethyl-2-prpy) 1-pentanl <1
wih @ temperature probe and a gas inlet tube. 1 g of P"'B;"l" i .
i Iy . +-methyl eonane 1
5% PdrC was added o the flask, .h;drogcn Bas was trams- bmrshwhd b-methyiethytl oy e anar [
bubbled ino the mixiure and the limonene heated 10 o cu. amethylh 11 methyhernnt cyclobenane HES
reflua for 2 he. An ultraviolet lamp (Spectroline provid- L-methyt441 meth el hyladene b vebohetame 7
g 254 am kght} was placed on top of the reflux col- ani:,r.,mhvl r?ﬂn:*nw"h-"'* ‘if
umn so that hght impinged vapor produced by heati Lmeshybdad mehylethyth hensene :
the pot liquid to distiflation emperature. The distilarc
was eollected over o temperature range of 140°-1807C. EXAMPLI
and analyzed by gas chrommography/mass spectrome- o
iry. Frag W P included Cs and Cy frag- Catalytic Conversion of Limonene (Method )
ments and CyoHz compounds. The latier were identi- - Abi fusel mi was ob 4 asing » varistion

fied as cis and trant-l-methyi-4-{i-methylethyl} cyclo-
hexzne and i-melhyl-4-{-methylethyl} benzene, struc-
tures shown in FIG. 1. Product distribution and identi-
hied products are shown in Table 7.

TABLE 7

Composition of Produacts Formed in the Crialytic
 Reaction of d-Limonene wnth U Iradiane 2
Crmnpimi-
Chemicel Name Formule  tion (%)

3.3, S emmeihvh hempeane LMz <1

o

of the preparstion of Example ). Table B shows the
product distributicn of producty prodeced from the
reaction which was conducied by adding 40 g of beri-
um-promoted copper chromite {35 w?/g. 9.7% Bal)jw
26 Uters of purified bmoneor. The limonene was
charged into a 47 lier metal cyhnder, evacoared and
pressurized with hydrogen gas at 50K psi. The minture
was heated 10 230" C. for 3 hr. The cybnder was conled
with g stream of liquid pivogen. opened and the ligud
bubbled with hvdrogen gas, cawalyst removed and the
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mixture distilled  The dishliale was collecled over a
range of 11071867

Mixture componenis were 5% Cg iy and sbout
58% Cigkiza wnh trace amounis of L-merhyl-#(1-
methylethylicyciobeaenae, cis-p-meath-3 ihen-ob,  3-
methyl nonane und 1-methyl-3-(1 methylethyll beazene
as determined by gay vhiomatography

EXAMPLE 6

Engine Fests on 87 Octane (asohne Blended With
Biomass Fuel or MYBE

A hiomass fucl meture way prepered under substan-
tislly the same conditions of Example | The misiuse
was added p 10% and 209 by volume 10 Mobil 87
octane gesolire purchased from Jucal retsil gasaline
Mations  Another minture was prepared by adding
methyl teri-butyl ether (MTHE] w0 87 oclane Mobil
gaschine in 109 hy volume Dymiode testy wefe Tun on
il miztures wsing the aforementioned 1031 engine. Table

9 shows resutts of dynamometer tests on Mobit 87 oc- 0

tane gasoline; Table 10 shows resulls of additicn of 109

18
fuc! mixcare 104 ahowt 1% by valume (0 the 37 octane
gasoline provided abaus 14 micrease 16 horsepower and
1orque a7 425 rpms icompare {abfe, thied column. and
Tuble 10, third columny Addinon o8 N% by volume of
5 the biomass fuel muature dnt not sigmficantly change
homepowser or lorgue up 1a abuut 4150 rpms when
compared with 87 oclane gasoline {compare Tuble 9,
third cotumn, and Table 11, thud colemn) MIHE
added g1 10% by volume was similar n cffect to the
10 blend containing 1D% biomass fuel mixlure in averagmg
increases o horsepower of about 0.7 1 1%
Addiionally, as the amount of bramass Tue! misture
added 1o convennons) gasohne was increased, the AT
(ait-1o fucl ratwy ratio decreused somewhot, Cylinder
15 temperature, measured 1 each cylmder hy thermo-
couple, did not appear yo be significamly silected.
TAHLE &
Compmitian of Provests Formed i eiw Catalysic
Converson i f Cimanenc
Furmata  Product (%6

Chemital Naoe

A d wmmict [ERY
by volume binmass fucl mixture and Table 1) results of eMMTCE 107
addition of 20%. of bwwmass Tucl 1o the B7 octane gaso- cls-pmsenth-¥ LO3en 90d <t
ime. Nat shown are resulis with ithe MTRE blend s :::;::4:: M\;;::::::‘r':"m (‘1 1
| - i benzcne ]
wh:c('_t wete sumiir (o resubts abtained wirh the hlend * Jacshy) 34 1-emethybeihyhl herrrne A
comuining, 10% womass fuel mixture 3 mmethy) monanc 0
_Resuhs shoswed that sdditron ol up 10 0% of the TIMMIC  trmn { ethd 4ok amerhs bt iyl s bodor s
biomass genersted fuel mixture caused no decrease in MBI - o erhe L metba e b o bbcte
horsepawer of Lorgue sl rpms in the range up to about
TABLE 9
Standerd Conecied Dt for 29 90 exches Hg W F gy an Tew #L
Tew: 250 REM Siep Teat Fuxt Spe Grav IT: Aw Semsr A4S
Vapor Preswuse U1 Batomeirs Pres 193 Rsme Lowaed
Ergme Type 44 sch Sperh  Engme Umplecement 34401 Seroke (]
Specd TBTiy  CUBPwi  FHp Fa AT N5 HaAL
mm by Hp Hp YES% ME% RAr wim AsF RoHphs CAY tal Wa  Wliphe
000 ¥ 1TT 113 7R E12 W4 4TY ie 4 Y H
MW MWy se e R BAF 8T IAKY Mbe “ Wil LRI
SO0 3L R3S MO TEY Bl T29 ket 17 o [CTRTeS Soh
pra el LY 1328 ne ™y BE i HIn 1y s " b Ine e
i 15K ibhe ns iR 13e wiromwn i ar 194 et AR
1% sbem 2269 M ALE 53 Lo s a Sed e s s
ECTI ) F MEG 407 2% MR (@E 24T B d 4 19 Lo EXL]
30 WM 36T 4D RIT M3 1311 %ex 120 ar. RIS T N8
05 3T AT S16 BAD O3S M9 UTs 120 2 R LU P 887
4150 31a MNI O STY ma2 129 TMN R2é 117 4 Ny e 2
SF-901 Dynasvs
Test I3 RPM Scrp Temt Fuct Sper Cirns
Vap Pressine Baromein Pres '
Fagine Type: 4 Cvele Spark  Engine Dnplacement  $450 Simke
. _Toemucuunk: Tompersivee
[ 2 3 A s . H N
el Y260 1 1140 1um 120 1 1
1240 1250 10 ki [Ex 125 3290 Y3
12%0 1260 1306 1140 4o 12%) 1vn 1w
117 1260 1730 e 1w 2m LI 1M
1280 1270 1% 1160 tian 1145 130 330
2290 1290 1270 1220 60 Y 1338 13
L3 1300 12%0 (Pl 1190 1360 1330 1300
134 12 130 Y 23 Ve 1360 13900
Laec 1230 1310 13% 1260 1w 1300 1410
13% 1380 130 E350 1300 Ladn 1330 1440
3000 rpms Above 3000 rpms, sddition of the biomass
TABLE 10
Staniurd Correcied Data for 294 mohes Hg, 607 ¥ dry s Test #1107
Test: 1% RPM Sicp Tew Fuel Spev Grav : 3K A Sensta B2
Vapoe Presvere: A5 Barametric Pres. 23 Rano. 1000 1
Engine Type 4 Cxcle Spark  Engine displacement: 33540 Stoke: 14K
Specd CBTry  CBPwy  FHp Ya Ay BS¥HL BSAC
e At Hp Hp VE% ME% Wb wim AF IhvHzhe CAT O Wai  thi/Hph

19 20
TABLFE 1l-continued
ia 1730 ) T4 72 472 1442 99 . " (LY 364
e s e T a7 N4 kG E) il i R0 17
M, LS IS TR N Y WG3 M e 1BET B4 ne ” im 565
o7 1336 27% TR BRSO LITC NP K4 o hl 110 56
E R o ne i L2 LA w) ™ 1L 5%
o4 1286 w LA Asd €2 N T 48
h ERLE ] 2304 LR Y By QO 9% Bl H 541
T ned 108 ELY VI S LR A n 169 S4
4000 L] PLYS] N [EB] 1T isen TS 49 bl n w0y e LR
4250 3191 306.5 215 B3l B3l 4S9 MAS 9% u bR L] 5.0
SF.9 Dirmamometer Test e
Test 230 RPM Srep Tew Jouel Sper U I8 Awe Senser 6 Y
Wapor Pressere M3 Baromerne Tres. 2911 Rawn Ly |
Enpine Type 4cscle Spack  Eagone disphaccment ¥ad Siroke EN
_ Thermicoaple Temperaiure.
| 3 3 + 5 [ ? 2
2% 1280 (k3.4 05 1140 LW 10 X
§27G 1260 [ 1210 [35.0 [ 130 1%
(280 260 125 1200 MW [AH I 1WRY
n: 1260 1260 1L 114t threr 290 1
1300 i 128 100 1150 ] 1800 10
1340 127 1300 1240 1nm (36U e 13440
1390 (K 1 1280 [T 1% Er 130
1i40 140 1w 13901 Y RE ] 1w 1390
1330 1330 i 1230 137 Lain [ARZ 14
bk (350 178 123 VI s Lt 1430
TABLE {1
Siandacd Correvled Dain fn 199 nche Mg o7 F iy e Jew Wi
Test 28] RPM Step Teu Foel Spec Grae T An Sewen B S
Vapor Presauae 91 Baromears Pirs 837 Ma L !
Enginc Fype 4Cvoie Sperk  Eoginc duplacrment WA Sareke v AR R
Speed CBTry ChPwr  FHp Fa Al nsre BSAL
mm BF Hp Hr VEY ML Yo wim AA SeHphr CAT O War b/Hehr
X0 M2a 18 i e 1 [IONEN TR 1 (LT ] 380
UMW Iow Y4l T MNibh TEe Bhw 1104 0821 K 185 17
W00 M4 [T TN ¥ ] wnd 1254 (36% T [CCIR AT} ELT]
g oy 1529 e Te N B5G 14T N6T 12 1 e 6L
w3k MMb il BOE e W0 229 0 b [LEE [
W WIS A W) KT [ AT T LT 7% 1% M 348
WL ATre MY anT KT wG TR IS 2 27 1w AR “ a3
FITIE E ] Yy shr BT B TR WA i WOl e 33
W A B¢ 3l AL ERS 1AM AR W e 585
s 1Tt WK ATV EMY a0 1T Wb I oo 4w 560
e SE Lywwmeney Tow D
Ten. 18 RPM Step Tewt Fuz: Spee Lrin T4 A Senng BT
Napar Prewsure €1 Brromews Pros MIV Rei T 1
Engne Type &0 yle Spnk bagme duplacement At Seoke AR
_ 1 beamuuuple Tompecatuny
1 H 1 4 . 3 T ]
n« [reid e 128 (L1 13 (R0
250 1% 2 [P 10 ux b 340
1280 L7e0 2m VbR FEME G 1340
A 1% 1240 [AEY 1w : 1N
(b 1260 [P 120 1140 1 hadi 0
L2%0 29 12541 280 Yl 1in 1™
1350 10 e $27 1190 Lt (3L
1340 nm 30 72Mm 11 (R O
1 3601 133 3T 1230 1260 142 T4t
130 1360 1320 1350 1290 At 1430
Jiet 2s 1-mechyl-4-(l-methyicthyl) cycioheaene with
EXAMPLE 7

Engine Tests ou Biomusy Fuel

A fuet mixture was obuined from 2 ners of limonenc
feedstock using the process of Example 1. Analysis of
(he mixture obtained afier distiilation showed 695 of a
CyoH 14 compound identified as |-methyl-4-(1-methyle-
hylibenzene, about 315 of a CwyH g compound Jdenti-

teace wmounts [less than 1% Lotal) of m-menthane, 2.6-
dimethyi-3-octeoe and propanonc.

The isolared biomass el mixture was used 10 Tun 2

8 test engine as in Example 3. As shown in Table 12, the

engine was taken up to 4250 rpms without pre-ignition

TABLE 12

“Standard Correcyed Diaty fen 29.92 inches My o0 doywr Tewt 7€
Tewt 230 RPM Step 1o Furl Spec. Grow ST A Seman 6.3

Vapor Pressire: B Bazosme i

Prew 947 R Lo
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TaBtE 12 conumued
Engine Type #Lycle Spark Eapse Dasplacenrn: 150 S Nagr
Speed CHYrqg CBPwr  FHp Fa Al WSFC BSAC
rp db-FL Hp Hp VF . M1 % Wk owin A% thyHpw CAT O War o IbrHphn
2000 30 b4 173 7 [ A b L] S 191167 S8
% kA 4 e Be T REEEE L LU ELY “ ? w1 55
1500 H4S wan M T o YL AT 53 Ty M RX2)
b M9 | " TS TS i85 HES hel : 5 Tos 35
o 0.9 2007 My w2 L LR S R U sl n (&L Tl Lan
i R ) 0T LY I T3] Bha WML Jwd as RLA b I 1L Lat
JSO0  IT4L 4¢3 BT BP0 3%y Gt TEe4 b 4H L LR}
s LY S W33 w0 BIT na Pl (I &L Al L b St
W00 T3 WIS e RZE 2l tew 0 TN Y49
ATW S s M5 B3t krs e Ml % ed 5.54
8wl asmamarn o Dela
Test. 250 RPM Slrp Test Fuct wper it M A Seann B Y
Vapor Prescure 5. Barometn, Pir AT Rann L HUT
Engine Type: &-Cwele Spark Engme Mhapha cmear 390 S e
Thermen g lemperaine
1 s i 4 « L ? &
E250 129G s 1rur [l 125 0
1250 (310 ] T 1M} 155 134
e Thame 1THe [35.1) (¥ Lys0
1Ime [kt 1141 1341 115 1380
11m 16 1760 AL (34 14003
1230 150 1201 ViR 17 410
et [EL [FLl 143 129 1420
17 [Eh1) L [E1.)] o [EE1)
1350 139 1% T4 1w 1470
nm LELY 1an 14 Laln en

The present invention has been desonibed 1 terms nf’
particular emibodiments found by the mvenors wvom- W
prise preferted modes of prachice of the sventon 1
will be apprecisied by those of skl i Lhe an that
light of the present disclosure modifications and
changes cen be made m the pariwudar cmbodimenis
exemphified without departing from: the imended scope 15
of the invention. For zxample. numerogs modificanons
of reaction conditons could be emplosed 10 vary prod
uct composition. including use of noo- eadsons! cats-
tysts, combinations of low tempessiures and high pres-
wures, onygen or hydrogen donors added teothe foed- 40
stock ang the Like. AlE wch musdelicanosns aie mended
10 be included within the scope of e Claien
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We claim: 65

1. A process for the prepasstion of & binmass fuel
having an eclane number of at Tcast %5, comprismg the
steps:

obtaining & feedatock that includes onre or more teTpe-
s,
converting the feedsiock 1n a liguid phase at a temper-
amre betwern sboul 807 C to aboue 180" C al
pressure in the ol a mari-sup-
ported smgk mcul c:ulysl wiecied fmm a group
consisting ially of di ar
rhadium for & peried of lime sufficient to provide a
hydrocarbon fuel mixture having al leasi 707
monocyclic  eromatic hydrocarbon  content
wherem said hydrocarbon misture conlains up &y
3% of volatile hydrocarbony with vapor pressures
of i least 017 psi at (00" C. and contains less than
2% of aliphatic olefins and palycyclic aromatic
hydrocarbon componenis.

2 The process of ciaion | wherein the bjomass fecd
stuck s obtaned from citrus fruits or oils, seeds of
plants, of leaves of plans

3. The process of claim 1 whercin the terpenoid com-
prses 2 monocyclic terpene.

4. The process of claim 3 wherein the monocyclic
lerpene comprises di-limonene, d-hmonene or Himo-
e

5 TFhe process of claim 1 wherein the biomass feed-
stock is vopverted ni a temperature betweea 902107 C.

6. The process of claim I wherein the biomass feed-
siock 15 obtained from the frunts, seeds or Jeaves by
solvent extraction or mechasical pressing.

7. The process of clatm 1 wherein 1he biomass leed-
stock, said feedstock comprising limonene, is converted
at 90°-120° C. over a patladium caalys! 10 provide a
hydrocarbon mixture composng sl cast B0% monocy -
clic aromatic compounds.

8. The process of clarm 7 further comprising reacting
ir an iner atmosphere.

9. The process of claim 7 wherein the paliadium cata-
tve! s 150 palladium on carbon added a1 abom 10 g/600
mi of imonene (eedsiock

5,186,722
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10 The process of claim T wherein the hydrocarbon
mixiure comprises {methyl-4-(I-methylethylibenzene
and B-methyl-4-41 methylethylpeyelobexane.

11. The process of claim ¥ wherein the hydrocarbon
miriure further comprises cis-and trans-|-methyl-4-{}-
methylethyli yciohe sane

12. The process of claim 1 further comprsng irtadi-
aung the feedwowk wah uliravicler ight

13 The provess af claim 11 wherein the feedsiock is
simuhanecusly srradiated and caalyticelly converted.

14. The process of clasar 3 wherem the feedstock is
irradiated at a waveleugth wihin the range of 230-350
nm

15. The process of claia 13 wherein the feedstock is
irradisted in a hydrogen atmospherc.

16. The provess of claim 13 wherein the fsedstock is
irtadiaied 1p the presence of 5% Pd on activated car-
bon.

17. The process of clam 7 wherein the limosene
feedstock w irradisted i the presence of hydrogen and
2 catalyst for & perind of ume sufficient 1o produce a
hydrocarbon mxere, sad Muature COMprising Major
componenrs <is- and ieany |-methyl-4{ ) -meithylethyl)-
cvcloherane. 1-methyi-4-f L-methylethylidenelcy-
chohexsne) ard | methvl | (¢ methylethyl¥benzene.

18. The process of clarm 17, wherein sav) hydrocar-

24

0. The process of claim 19 wherern the hydrocarbon
mxture  comprises  cis and  dran-l-methyl-4-41.
methylethyld cyelohexane

21, The prucess of claim 20 whecemn the hydrocarbon
mixture further comprises 5.3 5armnethyk  heplane,
101, 5-dimethyibeayl 1-4-methyl cyclohesane,
18,3R+ + HHm-menthsre, 15.154{H m-menthane snd
cvclobexanepropiomc acid

12 A bydrocarbon composition capable of boosting
octane in gasoline fuels for internal combustion engipes,
comprising hydrocarbons having formulae CigHia,
CyioHi, and CipHis with 3 ratio of shout 8C1T:3
wherein the CipMig is T-methyl-44)-methyierhyliben-
2ene, CigHag is 1-metbyl-4-{1 methylethyl)cycioheaane
and Ciobizo in & mixiure of Cis- and trans-1-methyi-4(1-
methylkcyelobexane

23. A method of incressing octanc and reducing emis-
sions in an internal combustion engine compnsmg
blending 2 biomass fuel produced by the process of
clarm 1 with » fossa] Tucl

24. The method of claim 23 wherein the biomass fuel
comprises up to 10G% (v/v} of the fnsul fuel.

25 The method of claim 24 wherein the fosal fuel s

gasoline.
25 A hod of ing 2 Tossil-fue) engine withour
modlfcauun ol sand cngmc compnsing the sieps.

bon moature further compnses 3,3 5-1nmethylh
281015 terrameibylheptadecanse,  3-methylhexadec-
ane, Rmetha] nonaae and B-4-dimethy]l cycloherane
ethanul
19. A process for converiing bramass 10 a hydrocar-
bon fucl, comprsing the steps
obtanng the biomass from g plam oil, seed, leaves or
rolt wheigin ihe mamass i provided from chemi-
csl or mechamcal eatracion; and
converting the biomass m 2 bquad phase 1o the hydro-
carban fuel at 360%™ 3300 Cn the presence of &
palladiem or platinem meis] on carbon catalyst al a
pressure of hetween 800U psi and 2006 psi for 2 ume
sufficient 1o form o hydrocarbon {uel misfure con-
sisting essennally of <iv- and iraps-l-methyl-4-1-
methylethyljevelohesane and up 1o 3% of low
molecular weight saiurated hydrocarbons  with
vapor pressures grealer thap about @17 pei at 1607
C. wherew the hydrocarbon fuel mixtwie is sub-
stantially fee of olefine and aromatwe hydrocar.
hans

L

55

2 [eedstock that includes one or
mATE lerpencs
converting the feedsiock 10 a hydrocarbon mimiure
sceording o claim &, and
supplying weid hydrocarbun minture 10 an engipe
an amoant suificient 1o run said engine
27. The method of claim 26 wherein the monocyclic
sromatic Compound 1 t-methyl 44 1-methylethyljben-
ene.
28. A biomuss fuel produced by the method of claim
1 or cluim 17
2%. A hydrocarbon composiion biomass fuel having
an octane vating of a1 least 95 consisting essentialty of
1-methyl-4-{1-methylethylbenzene. mentbene and ali-
phaﬁc or alicyclic hydrocarbans from a group consist-
ing essentially of 33,5 irimethylheptane, 4-methyi-f,3-
pentadiene apd 1 -methyl-5-)-methyletbylicyclohexane
wherein the aliphatic hydracarbons are present at abouot
1-3% by volume and the 1-methyl-4-(1-methyleihyi-

Yoenzene 1s at least about 709 by volume,
s s v .

TH
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

Descripcion: Folios: 4 a 17 como se radico inicialmente
Reivindicaciones: Folios: 18 a 21 como se radico inicialmente
Figuras: Folios: 23 como se radico inicialmente

2. Objeto de la invencion

Titulo de la invencidn
Proceso para la obtencidon de hidrocarburos liquidos a partir de la rotura de
moléculas de carbono e hidrogenos (folio 1).

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 técnico se desarrolla un proceso a partir de la ruptura
de moléculas de carbono e hidrogeno a través energia cinética y de rozamiento con
reactivos.

Clasificacion Internacional de Patentes (IPC) C10G47/18, C10G31/00.
3. De la solicitud de Patente (segun el caso)
Descripcidn (articulo 28 D 486)

La descripcion no divulga la invencion de manera suficientemente clara y completa

para su comprensioén y para que una persona capacitada en la materia técnica

correspondiente pueda ejecutarla, ya que no incluye la siguiente informacion:

¢ Una descripcidn de la invencion en términos que permitan la compresion del
problema tecnico y de la solucidn aportada por la invencion.

¢ Una resena 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 numeraciéon no se repita, sin ningun 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 solicitud. Ver anexo 1. ejemplos de redaccién de las
reivindicaciones para una solicitud de patente,

* Una descripcion de la mejor manera conocida por el solicitante para ejecutar o
flevar a la practica la invencion, utilizando ejemplos y referencias a ios dibujos,
de ser pertinentes.

o Lainformacién de las caracteristicas técnicas de la invencion no son suficientes
para que un técnico 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 descripcidon no cumple con el requisito de claridad y/o divulgacion
completa lo que harija dificil su comprension y ejecucion de acuerdo al art. 28 de de
la Decisidn 486.

Como puede observarse la descripcion tiene serios problemas de claridad y
suficiencia pero se le indica al solicitante que respecto al informacion requerida, no
se admitira modificaciones que amplien el objeto inicial de la invencién, sin perjuicio
de lo anterior se aceptaran: (i) documentos relevantes del estado de la técnica 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)

o 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 invencion de procedimiento se encuentra conformado por “una serie o sucesion de
operaciones que inciden sobre una materia (solida. liquida o gaseosa) que se encamina a la
obtencion de una cosa o un resultado’. (Otero Lastres. José Manuel Ob. Cit)'.

De hecho la reivindicacién 1 menciona que el proceso esta conformado por
diferentes etapas, pero no las define y no detalla las condiciones técnicas de
cada una de estas, que evidencien un ventaja o un efecto inesperado de la
invencion.

e Los terminos “primera parte fisico/mecanica’, “segunda parte: quimica” y
“cualquier otro residuo”, en la reivindicacion 1y 2, utilizados para definir varias
caracteristicas del proceso, deben eliminarse. Estos términos no permiten definir
las caracteristicas técnicas de la invencion, no siendo estas precisas y por lo
tanto no claras, ya que no permiten una comparacion con el estado de la técnica.

e Lareivindicacion 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 la extension de la descripcién, ya que esta incluye un
numero infinito de materiales que por su estructura quimica y fisica, no pueden
comportarse de la misma forma al aplicarse el proceso reivindicado.

¢ La reivindicacién 3 no es clara en definir las condiciones para la trituracion,

cizallamiento y rozamiento de la materia prima y cuales son los elementos
exotérmicos que elevan la temperatura. Ademas, no define a que temperatura
ocurre la ruptura de nivel molecular para cada posible materia prima utilizada.

1Proceso 129-1P-2007
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» Lareivindicacion 4 no es clara en definir el tipo de reaccién que ocurre para
obtener los hidrocarburos liquidos, es decir, no se definen los reactivos, los
productos ni las condiciones a las cuales ocurren estas.

e La reivindicacion 5 no define el limite al que se eleva la temperatura y las
condiciones de secado de cada materia utilizada en el proceso.

e La reivindicacién 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.

« La reivindicacion 7 no tiene soporte en la descripcion. Dado que en el capitulo
descriptivo nunca se menciono que era necesario un analisis, reconocimiento y
cuantificacion de las sustancias quimicas activas. Asi mismo, no se divulga que
tipo de anélisis es el necesario y como se efectia para cada una de las diversas
materias primas mencionadas.

» Las reivindicaciones 10, 11,14 y 15 incluyen como caracteristicas técnicas el
resultado a alcanzar de acuerdo con ciertas condiciones fisico/mecanicas y
quimicas, lo 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
cuestion.

En conclusién, el capitulo reivindicatorio no cumple con el requisito de claridad y
soporte en la descripcion de acuerdo con el articulo 30 de la Decisién 486.

4. Determinacion del Estado de la Técnica

La fecha para determinar el estado de la técnica es el 10 de octubre de 2006 de
acuerdo al la fecha prioridad reivindicada.

Tendiendo en cuenta la anterior fecha indicada, se realiza la busqueda de las
anterioridades de la presente solicitud, encontrandose los siguientes documentos
relevantes:

)
) H

at

N° | Documento L Titulo l Fecha de publicacién
i
! BD =
. D1 | US5186722 l HYDROCARBON-BASED FUELS FROM BIOMASS L 1993-02-16

5. Analisis de patentabilidad (segun requisito) (articulo 14 D486)

Es importante mencionar que el siguiente analisis de patentabilidad se realiz6
teniendo en cuenta las objeciones del numeral 3 de la presente comunicacion.

Novedad (articulo 16 D486)

Respecto a la reivindicacion 1

La reivindicacion independiente 1 menciona: “Proceso para la obtencién de
hidrocarburos liquidos a partir de la rotura de moléculas de carbono e hidrogeno
caracterizado por estar conformado principalmente por diferentes etapas: en una
primera parte fisico/mecdnica y diferentes etapas en una segunda parte: quimica”.
Respecto al estado de la técnica:

D1 describe un proceso para preparar aceites hidrocarburos a partir de componentes
vegetales que tienen terpenoides. El proceso incluye una conversion catalitica de

uno o mas terpenoides bajo condiciones que puede se cambiadas dependiendo del
producto o productos a ser obtenidos.
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D1 describe un proceso para producir varios aceites hidrocarburos a partir de
biomasa como materias primas (Col 6 lineas 67-68). La fuente de aceites de
biomasa puede ser de una o mas fuentes. Un tratamiento preliminar consisten en
moler, presionar, etc .para obtener el mayor liquido posible y hacer mas 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, isomerizacidn y ciclaciones, logrando productos con un
bajo peso molecular (Col lineas 29-64). Finalmente los productos son aislados por
destilacién (Col 10 linea 45).

Respecto a la solicitud en estudio:

De acuerdo a o descrito en la anterioridad D1 se observa que todas las
caracteristicas técnicas de ia reivindicacidén 1 ya eran conocidas en el estado de la
tecnica ya que muestra proceso para la obtencion de hidrocarburos liquidos a partir
de la ruptura de moléculas de carbono e hidrégeno que utiliza como materias primas
la biomasa.

Dado lo anterior, el objeto de la invencién recogido en la reivindicacion 1 ha sido
divulgado idénticamente en la anterioridad D1 por lo tanto esta reivindicacion y sus
dependientes no se pueden considerarse nuevas.

6. Conclusion:

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

T

: l | Y
- N° | Documento | Reivindicaciones afectadas Requisito que afecta

D1 ! US5186722 ; 1-15 : Novedad

i

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de 60 dias contados
a partir de la fecha de notificacion de la presente comunicacién. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficipConforme a lo dispuesto en el numeral 5.2, literal ), det
capitulo quinto del titulo pimero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
Directora de Nuevas Creaciones (C)

El anterior requerimiento fue notificado por fijacion en lista, de fecha

QTL!'\I!.:?: Er’}"..\
CONCEPTO TECNICO "~ EXAMINADOR TECNICO
- Now72% o CodigoNo.202000
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ANEXO 1

Explicacion detallada de los Dibujos:

Las figuras o dibujos deben permitir una mejor comprension del problema planteado
y su solucion, por [o tanto, las figuras y dibujos deben ser descritos en forma
completa para que cumpian su funcion.

Si se incluyen dibujos se deben describir inicialmente en forma breve dentro de Ia
descripcion tal como: “Figura 1 muestra una vista lateral de la maquina empacadora;
Figura 2 vista parcial de la maquina de la Figura 1”; y a continuacién realizar una
descripcién detallada haciendo referencia a los dibujos, el nombre del elemento debe
estar seguido del numero de referencia por ejemplo “la maquina de empaquetar 10
comprende dos rodillos accionados por un motor 11 para soportar y hacer girar el
rollo 13",

La descripcion y los dibujos deben ser consistentes los unos con los otros al referirse
a los signos, simbolos o nimeros de referencia.

En este apartado figuran las leyendas o 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 ningun texto en las figuras, solo se admiten
palabras dentro de las figuras que sean esenciales para la comprensién de los

"o LYY

dibujos, como por ejemplo, “vapor”, "agua”, "abierto”, “corte segun AB o similares.

Ver Ejiemplo de redaccidon de la descripcién para una solicitud de patente.

Dibujos:

Los dibujos, planos, figuras y representaciones graficas tienen como finalidad
contribuir a una mejor compresion y divulgaciéon de la invencion. Los dibujos deben
estar explicados en la descripcidon. Tienen que ser esquematicos, libre de detalles
inutiles, de leyendas y palabras, poniendo en evidencia o esencial, o sea, las
caracteristicas de la invencion, por lo tanto deberan tener ciertas caracteristicas:

- deben tener relacion directa con la descripcion;
- deben permitir visualizar las formas de ejecucion descritas;
- la_relacion entre la descripcidn y los dibujos se debe hacer por medio de sighos

de referencia que se encueniren en ambos elementos y quarden una

correspondencia;

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

- no deben considerarse figuras o dibujos que no hayan sido descritos;

- deben ser enumerados individualmente y consecutivamente.
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Ejemplo de redaccion de la descripcién para una solicitud de patente:

Sacacorchos. Comenzar con el titulo de la invencion

@Eto dela invencibg] sector tecnologico al que se refiere o al que se aplica la invencion
La presente invencién 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, por
su propia naturaleza, son inoperantes los sacacorchos convencionales utilizados con los clsicos tapones de
corcho,

Estado de fa técnica| Todo lo que el solicitante conoce sobre los antecedentes de la invencion
El propio solicitante es titular del modelo de utilidad con numero de solicitud U 200300291, consistente en un
tapon de madera, destinado a mantener el cierre estanco de un recipiente preferentemente tipo botella, como
los utilizados en el envasado de vinos u otros productos, en sustitucion del clasico tapén de corcho.

De forma mas concreta el citado tapén de madera, cuenta con una cabeza exterior, destinada a quedar fuera
de la botella. y con un cuerpo afectado por un orificio axial ciego y por una pluralidad de profundas
acanaladuras perimetrales que facilitan la absorcion de ligeras deformaciones producidas por el efecto del
crecimiento de la madera al humedecerse.

El perfecto ajuste inicial entre el cuelio del tapon y el de la botella y la posterior dilatacion de dicho tapon por
efecto de la humedad. hace que la union entre estos elementos sea muy sélida, de manera que a pesar de la
existencia de la cabeza exterior del tapédn, que permite un accionamiento manual y directo sobre el mismo, las
maniobras de extraccion del tapon resulten extremadamente dificultosas.

Por la propia naturaleza del tapén, es decir por ser éste de madera, imposibilita la utilizacion de los
sacacorchos convencionales, todos los cuales estan concebidos para penetrar de una u otra manera en el seno
del material constitutivo del tapon,

Descriﬁic}n de la inven@ Problema tecnico y solucion planteadajiillVentaja técnica que aporta 1

El sacacorchos que 'a invencion propone ha sido especificamente concebido para permitir una facil extraccion
de estos tapones de madera. Para ello y de forma mas concreta dicho sacacorchos se materializa en un cuerpo
que configura un casquillo cilindrico, dimensionalmente adecuado a la cabeza del tapén, preferentemente con
una de sus embocaduras ligeramente estrangulada para constituir un tope limitador de penetracion del
casquillo en la cabeza del tapdn, 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
brazo y coaxialmente con el mismo incorpora un orificio prolongado exteriormente en un pequefio cuello
interiormente roscado, en el que juega el extremo roscado de un segundo brazo, coaxial con el primero y
rematado por su otro extremo en una expansion transversal en funciones de asidero, para suministrar al
segundo brazo un movimiento giratorio.

De acuerdo con esta estructuracion y en situacion de retraccion para el segundo brazo, en el que éste deja
totalmente libre el interior del cuerpo o casquillo, dicho cuerpo resulta facilmente acoplable a fa cabeza del
tapon, para seguidamente actuar en sentido giratorio sobre el asidero del segundo brazo provocando el
desplazamiento axial del mismo. con penetracion en el seno del cuerpo o casquete, incidiendo lateralmente
obre dicha cabeza, es decir actuando a modo de un tornillo prisionero, que fija rigidamente el sacacorchos en
su conjunto al tapon, y que permite una facil extraccion de este ultimo suministrandole un movimiento
combinado de giro y traccion axial mediante accionamiento de los dedos de la mano simultaneamente sobre
ambos brazos del sacacorchos.

[Descripcion dé los dibujos

Para complementar la descripcion que se esta realizando y con objeto de ayudar a una mejor comprensién de
las caracteristicas del invento, de acuerdo con un ejemplo preferente de realizacion practica del mismo, se
acompana como parte integrante de dicha descripcion. un juego de dibujos en donde con caracter ilustrativo y
no limitativo, se ha representado lo siguiente:

La figura 1.- Muestra. segun una vista en perspectiva, un sacacorchos realizado de acuerdo con el objeto de la
presente invencion.

La figura 2.- Muestra un detalle en planta y en seccion longitudinal del sacacorchos de la figura anterior.

La figura 3.- Muestra una vista en alzado lateral y también en seccion del mismo sacacorchos, ahora en
sifuacion de uso. es decir acoplado a un tapén de madera.

La figura 4.- Muestra, finalmente, una representacion esquematica en perspectiva de una variante de
realizacion practica para el sacacorchos.
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A la vista de las figuras resefiadas, en especial de las figuras 1 a 3, puede observarse como el
sacacorchos que la invencion propone esta constituido a partir de un cuerpo central (1), que configura un
casquillo cilindrico, de diametro interno ligeramente superior a diametro externo de (a cabeza (2) del tapon
de madera al que se destina, y con una de sus embocaduras provista de una ligera estrangulacion (3) en
funciones de tope limitador de penetracion para la cabeza (2) del tapon. tal como se desprende de la
observacion de la figura 3.

Elcuerpo (1) incorpora exteriormente, como prolongacion lateral y monopieza del mismo, un brazo (4) de
apreciable longitud, mientras que oposicion diametral a dicho brazo cuenta con un orificio (5). coaxial con
el brazo (4) y prolongado exteriormente en un pequefio cuello (6) dotado interiormente de una rosca (7)
que o bien afecta también al orificio (5) o hien dicho orificio presenta un diametro ligeramente mayor que el
del cuello (6).

A través de la rosca (7) del cuello (6) el sacacorchos recibe a un segundo brazo (8) provisto en uno de sus
extremos de un tramo (9) roscado en correspondencia con el cuello (6) y rematado por su otro extremo en
una expansion transversal (10) en funciones de asidero, asi como de abridor de chapas, que en el ejemplo
de realizacion practica elegido adopta una configuracion anular plana, pero que puede adoptar cualquier
otra configuracion, acorde con cualquier linea de disefio, sin que ello afecte en absoluto a la esencia de la
invencion,

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), éste es faciimente a acoplable a la
cabeza (2) del tapén, tal como muestra la figura 3, y fras dicho acoplamiento basta con suministrar a la
expansion extrema (10) un movimiento giratorio que provoca un cierto desplazamiento axial del eje (8), a
través de larosca (7). con la consecuente penetracion del mismo en el interior del cuerpo o casquillo (1) y
con la consecuente presion radial sobre la cabeza (2) del tapdn, que queda asi inmovilizada al
sacacorchos, y en condiciones de efectuar la extraccion del tapon, traccionando simultaneamente con la
mano sobre ambos brazos (4) y (8), preferentemente con un movimiento combinado de basculacion lateral
para dichos brazos.

De acuerdo con la variante de realizacion mostrada en la figura 4. el cuerpo (1) puede incorporar su brazo
(4') como prolongacion axial del mismo, en lugar de adoptar una disposicion radial como en el caso
anterior, estando este brazo (4') reforzado en su zona de unién al cuerpo (1) mediante una expansion
tronco-conica (11) y rematandose por su extremidad fibre en una expansion transversal (12), a modo de "1
y en funciones de asidero.

A continuacion se presenta un ejemplo de los dibujos para una solicitud de

patente:

EJEMPLO DE LAS FIGURAS O DIBUJOS

FIG3
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