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Industria y Comercic

SUPERINTENDENCIA

Lt

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 03-877

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCI N

PCT FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 539,

DE FECHA 30 DE ABRIL DE 2004, EL TERMINO HABIL SENALADO POR LA

LEY EXPIRA EL 02 DE AGOSTO DE 2004.

NOTA: Dentro del plazo de los sels (6) meses siguientes a partir de la fecha de
publicacién en la gaceta de Propiedad Industrial, deberd solicitar y cancelar el
examen de patentabllidad so pena de que la solicitud calga en abandono, de
acuerdo con lo astablecido en el Articulo 44 de la Decisién 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

2020 v
Bogots, D. C., 4 de Agosto de 2006

Doctora
DILIA RODRIGUEZ D’ ALEMAN
Representante BP CHEMICALS LIMITED

ASUNTO Radicacién No. 03-00877
Tramite 002
Evento 001
Actuacién 430
Oficio 200" 8834
Folios 015

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

1) Documentos estudlados:

a) Para el presente estudio se tendrdn en cuenta el capftulo descriptivo,
comprendido en los folios 5 a 39 de la solicitud en estudio.

b) Para el presente estudio se tendran en cuenta los dibujos comprendidos
en los folios 468 a 52 de la solicitud en estudio.

c) Para el presente estudio se tendra en cuenta el capitulo relvindicatorio que
comprende 33 reivindicaciones en los folios 40 a 44 de la solicitud en
estudio.

d) Conforme lo establece los articulos 8, 10 y 11 de la decislén 486 de la
Comisién de la Comunidad Andina, la presente solicitud en estudio fue
presentada el 8 de enero de 2003, y en el momento de la radicacién se
presentd como solicitud PCT fase naclonal, y Sl se reclamo prioridad de la
primera solicitud presentada en Gran Bretafia GB/2000/0017173.6.

2) Objeto de la invencién

a) Las relvindicaciones 1 a 33 de la solicitud en estudlo se refieren a un
procedimiento para la produccion de una olefina, caracterizado porque
comprende pasar una mezcla de un hidrocarburo y un gas conteniendo
oxigeno a través de una zona catalltica que es capaz de soportar la
combustibn més alla del limite de Inflamabllidad rico en combustible, para
producir dicha olefina, comprendiendo dicha zona catalitica al menos un
primer lecho catalftico y un segundo lecho catallitico, en donde el segundo
lecho catalitico esta situado aguas abajo del primer lecho catalftico y es de
una composicién diferente a la del primer lecho catalltico y comprende al
menos un metal seleccionado del grupo consistente en Mo, W y Grupos IB,
IIB, HIB, VB, VB, VIIB y VIl de la Tabla Periddica.



b)

c)

El anterior "procedimiento” busca una mejor forma de obtener olefinas.

Segln la Clasificacién Intemaclonal de Patentes, ia codificacién para esta
solicitud corresponde a C 07 C 11/02

3) Claridad de la Solicitud

a)

b)

El articulo 28 de la Declsién 486 de la Comisién de la Comunidad Andina
de Naciones establece

"La descripcion deberd divuigar la invencibn de manera
suficlentemente clara y completa para su comprensién y para que
una persona capacitada en la materia técnica cormrespondiente
pueda ejecutaria”

La descripcién no es clara toda vez que se evidencia que quién tradujo la
solicitud al espafiol no era un conocedor de la materia, y el documento en
espafiol tampoco fue revisado por un técnico. La solicitud esta llena de
traducciones no técnicas que lleva a que se pierda el sentido del
documento. Por ejemplo, “cracking™ sl tlene una palabra equivalente en
espafiol y es “craqueo”. Es lidgica la expresién “méas alia del limite de
Inflamabllidad rico en combustible®. Técnicamente no dice nada. Es en
efecto una mala traducclén. De la misma forma sucede con multiples frases
y palabras del documento. La solicitud debe ser revisada por algulen que
entienda del arte

El articulo 30 de la Decisién 486 de la Comisién de la Comunidad Andina
establece que

“Las relvindicaciones definirdn la materia que se desea proteger
mediante la patente. Deben ser claras y concisas y estar
enferamente sustentadas por la descripcién. Las relvindicaciones
podrén ser Independlentes o dependientes. Una reivindicacién sera
independiente cuando defina la materfa que se desea profeger sin
referencia a otra relvindicacién anterior. Una reivindicacién sers
dependiente cuando defina la materia que se desea profeger
refiriéndose a una reivindicacién anterior. Una reivindicacién sera
dependiente cuando defina la materia que se desea proteger
refiriéndose a una reivindicacién anterior.- Una reivindicacion que
so refiera 8 dos 0 més reivindicaciones anteriores se considerara
relvindicacién dependiente multiple.”

El capltulo relvindicatordo no es claro toda vez que:

i) El objeto de la solicitud se encuentra mal identificado. E! solicitante
encabeza las reivindicaciones como “procedimiento®, pero lo que
considera como materia patentable no es un procedimiento. En efecto,
de acuerdo a lo visto en este capltulo por su redaccién y en la
descripcion, lo que seria el objeto de la proteccién es un sistema
catalizador de varios lechos con caracteristicas especlficas para cada
lecho. Tal como estd redactada cada relvindicaclén se entiende que
dichos sistemas catallticos se usan para producir olefinas partiendo de
hidrocarburos vy gases conteniendo oxigeno. Por tanto, no hay
“procedimlentos” como objetos de patents, sino un equipo de catilisis.
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li) La relvindicacién 28 habla de un hidrocarbilo cuando antes nunca se
habla menclonado. Aclarar.

lii) Todos los comentarios hechos en el punto 3)a) son vilidos aqul
también.

iv) No se aceptan términos ambiguos tales como “sustanciaimente”. No
permiten delimitar el alcance de la solicitud.

v) No es claro a lo que se reflere el solicitante con ‘la velocidad espacial
horaria del gas’. Puede tratarse de una mala traduccién.

De acuerdo a lo anterior, el capltulo relvindicatorio no cumple con el
requisito de claridad de acuerdo a lo establecido en el Art. 30 de la
Decisién 488.

4) Determinacién del Estado de la Técnica

Cuando el solicitante haya comegido el capitulo reivindicatorio y lo haya orientado
de forma tal que sea claro lo que quiere le sea protegido, en ese momento esta
oficina podréa elaborar una determinacién comecta del estado de la técnica y una
evaluacién comrecta de los requisitos de patentabilidad.

Sin embargo, se hard un examen previo basado en la documentacién anexada
por el Tratado PCT fase Internacional

El articulo 16 de la Decision 486 de la Comislén establece:

“E! estado de la técnica comprenderd fodo lo que haya sido
accesible al publico por una descripcién escrita u oral, utilizacién,
comercializacién o cualquier otro medio antes de la fecha de
presentacion de la solicitud de patente o, en su caso, de la prioridad
reconocida.”

*Solo para el efecto de la determinacién de la novedad, también se
considerard dentro del estado de la técnica, el contenido de una
solicitud de patente en trémite ante la oficina nacional competente
cuya fecha de presentacién o de prioridad fuese anterior a la fecha
de presentacién o de prioridad de la solicitud de patente que se
estuviese examinando, slempre que dicho contenido este Incluido
en la solicitud de fecha anterior cuando ella se publique o hublese
transcurrido el plazo previsto en el articulo 40.”

Consultadas las bases de datos y los archivos con que cuenta la entidad,
especialmente bajo las clasificaclones C 07 C 5/48 y las mas cercanas a ellas, se
encontrd que antes del 12 de julio de 2000 (fecha para determinar el estado de la
técnica) hablan sido publicados los documentos que se enumeran en la sigulente
tabla los cuales se relacionan con procesos Yy sistemas para la producclén de
olefinas. -

De acuerdo con o establecido en el articulo 168 se determiné el estado de la
técnica y se encontré el siguiente antecedente:

W7
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Fecha de
N®* | Documento THulo Publicaclé
D1 | WO 00/14038 Process for the production of olefins 2000.03.16

5) Evaluacién de los requisitos de patentabllidad

El articulo 14 de la Decisién 4868 de la Comisién de la Comunidad Andina
establece:

‘Los Palses Miembros oforgarén patentes para las invenciones,
sean de producto o procedimiento, en todos los campos de ia
tecnologla, siempre que sean nuevas tengan nivel inventivo y sean
susceptibles de aplicacion indusirial’.

En cumplimiento con este articulo, se procedid a evaluar los requisitos de

novedad, nivel Inventivo y aplicaciéon Industrial
patentabilidad de la Invencién reivindicada en la solicitud en estudio.

a) Evaluacién de la novedad y el del Nivel Inventivo

con el fin de establecer la

El art. 16 de la Declsién 486 de la Comislén de la Comunidad Andina

astablece:

“Una invencién se consideraré nueva cuando no esté comprendida
en o/ estado de Ila técnica.” “El estado de la técnica comprendera
fodo lo que haya sido accesible al publico por una descripcion
escrita u oral, utilizacién comerclalizacién o cualquier otro medio
antes de la fecha de presentacién de la solicitud de patente o, en su
caso, de la prioridad reconocida.”

“Sélo para el efecto de la determinacién de la novedad, también se
considerard dentro del estado de la tdcnica, el contenido de una
solicitud de palente en trémite ante la oficina naclonal compeiente,
cuya fecha de presentacién o de prioridad fuese anterior a la fecha
de presentacion o prioridad de la solicitud de patente que se
estuviese examinando, slempre que dicho contenido esté incluido
en la solicitud de fechas de prioridad cuando ella se publique o
hubiese transcurrido el plazo previsto en el arliculo 40."

El art. 18 de la Decision 488 de la Comisién de la Comunidad Andina
astableca:

“Se consideraré que una invencién tiene nivel inventivo, si para
una persona del oficlo normalmente versada en el arle en la maleria
técnica correspondiente, esa Invencién no hubiese resultado cbvia
ni se hubiese derivado de manera evidente del estado de /a
técnica”.

El documento WO 00/14036 relaciona procesos para la produccion de
olefinas, donde se utilizan sistemas de catalizadores con conflguraciones
equivalentes a las esbozadas por la presente solicitud. Podria decirse que
D1 anticipa la presents solicitud.



b) Resumen

En conclusién los requisitos de patentabilidad de la presents solicitud se
podrian ver afectados asl:

N° | Documento | Relvindicaclones sfectadas Requisito que afecta
Novedad
D1 | WO 00-14036 1-33 Nivel inventivo

8) Notificaclén

En cumplimiento del articulo 45 de la Declsion 486 de la Comisién de la
Comunidad Andina, se le Indica que dentro del término de sesenta dias contados
a partir de la fecha de la notlificacién de la presente comunicacién debe responder
a la notificaclén. 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 oficio conforme a lo dispuesto por el numeral 5.2, literal e)
del capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001

ALIX CARMENZA CESPEDES DE VERGEL
Jefe D de Nuevas Creaciones

E! anterior requerimlento fue notificado portijacién en la lista, de fecha

11480, 2006
Concepto Técnico N° EXAMINADOR TECNICO EXAMINADOR JURIDICO
Codigo No. Cédigo No.

1231 202003
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PROCESS FOR THE FRODUCTION OF OLEFING
The present brvention reletes to & process for the production of olefing.
Olefins mch as ethylens end b ry be produced by the catalytic dehy
or cracking of a by food. In this o the term “oracking” will b usl to
embrece both thase chemical reactions, In ax suto-thermel arscking procam, a
Iydrocarban foed is mised with sn oxygen-containing gas and costacted with s catalyst

cupable ng combxasty the flsal rich Bmit of fieourability. The
bydrocarbon foed is partially combusted and the hest produced s used to drive the
oracking resction.

An czample of an suto-therms] cracking prooess s described In EP 0 332 209,
‘The doaument describes tho zso of s parsftinic food of, for exxmple, cthens, propens

‘and/or buteng whick Is mixed with cxyges, snd prody efinic mixty
‘The crackiag reaction Is endothermio and ls carried out at ok shove
$00°C.

‘The enexgy required for ok i vided by cambuation of's part

ofthe fead. The fhed may aleo be prebeated bt the tampernture Is mited dos to the risk
af nutvignition. 1t is desirable to of feed avallahle for eracking by
rechacing the amount of feed required fior combustion.

1t ia mmong the objects of the present invention to find en wdditional or sitermtive
S0urce of hest to drive the crucking step of the suto-thermal cracking process.

PPy
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hest-gensruting step. In this step, & fhel soch u3 & byds with
axygen in an exntharmis resction in the pressncs of a oxtalyst. The

12y

reaction Ik thet oot all of the cxygm s connamed during
this procsss. The thareel ensrgy d by the reactios heats the ouypen,

thereby praviding an additiona! source of hest to drive the cracking of the ydrocerbon
fondutock

A & e Iromrtion the - for the

af alufins from & bydrocarbos, seld process comprisiog the steps of:

) providing a first fed stream comprising & gasstus el and sa oxygm-
coatsining gas,

b) contaoting mid first fhed stream with s firat catalyst under conditions 1o as to
prodace & product streem and unrescted axypes,

©) providing d foed stream ahy L X, and

d) contacting seid scoond foed stresm, mid produes stream of step b) and aid
\areacted oxygm of step b) with & sscond catalyst which is capuble of
supporting cxidation, thereby consning et least & part f the coreacted cxygan

1o producs an olefin product.
1o & preferred of the presant iavention, there is provided &
fh d f olafing fromn s by said process comprising the
ateps of.
a) providing e first foed stresm comprising & gaseous hydrocasbon and an exygeo-
contaising pas,

b) oontacting mid first feed stresm with a first catalyst under conditions so s to

produse & product stress and wmacted axypen,

) providing & second fied stream comprising a hydrocarbon thedstock, aad

6) contacting mid sscond feed stream, seld product stream of stup b) end sid

umrescted oxygan of step b) with a second extalyst which is cxpahis of
supporting cxkiation, thereby conseming st leset a part of the unreacted oxygen
10 produce au olsfin produet.

‘The process of the preset invention provides & mosns of minimising the emount
of ydrocarbon feedstock comumed to generazs the hoat required to drive the crasking of
the hydrocarbon fesdstock. By reducing the smowit of hydrocarbon eonammed ia this
mgumer, & lerger propoxtion of the hyd ck Is avafishie fior o
olefinic products. This msy result in higher clefin ylelds snd enhanced seiectivides




WO W14 FCT/GRIMRINS
towards the clefin product. The trooghput through the reactor is elan enbanced.
[ of th imvention sl provides s ¢ mai the
second catalyst at n clovated In doing s, non-volatlio .
from i the catalyst and reducing the catalyst’s activity. This aliows

s bigher through put through the reactos. On heavy residus-contslning fheds the process
of the prepent fnvention provides the sddltions] sdventags of inoressing the thns on all
processing between ostalyst decobes.

' 'Tie gaseous fel of the fir fhed stream is sny paseoos fixd which is capable of

reacting with cxygen in en exothermi Baitable los Incinde
such a3 meothgne, ethans, propans snd butans; with methans being prefiared. Other
uitabl L earben monaxide, sloohols (g methanol, ethenal),

oxygenates and/or smmonia. Waste fhel streams may alao be smployed.

The cxygen-containing gas may compriss air, carygen and/or mn aisfoxygen
mixtere. The axygen-oontsining gas may be mixed with an inert gas such as oitrogen,
felin ox argom, Adichons! ek a8l .
oarboa dicxide and stesmn mey aleo be inchuded,

The first food stream 1s prefirably flol-rich with & fal to azygen ratio sbove the

i mplete lion. For exxmple, the fel to cxygen
7atio in the fised may be 1.5 o 4 times, prefirsbly 3 times, the stoldhiometric ratio
rquired for complete combustion to cesbon dloxdde 1o water.

‘The gaseovs fuxcd and cxygen-costaining gas with & firas oataly
under reaction condifions which ere coatralied 10 ensure thet samg of the oxygen in the
firat fioed stronm remsine unrescted during step b). The thermel eawrgy produced in step
) gt the unrescted cxygen, therchy providing part of the hest nacesmry far cracking

the hydrocarbon fhedstock in step d).
‘The resation betwee the and oxypen-conteining gas may be s
basti jon, Accondingly, gamou Rl (eg ) i the first foed stream
may react with oxygen to produce » product stresm oomprisiag cxidas (og carbon exides)
and weter. In sach an embodin ion catalvet ks empicyed ev the Grat catalyst.

Suitsble combustion catalysts tachade Group VIII metaly such as plathaus and/or
pelladiom. The cutalyst mey camprise 0.1 to 5 wi% and, profashly, 0.25 to 3 wi%, of
metal 1t will bo understood that the metal loadings of the catalyst may be selected to

10
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anture thet not all the caypen ia the first foad stream s consumad in step b).

hea b the of the first ficed stream reacts with
the oxygen-contzining gas to produce synthesis pas. In this embodiment, & first fhed
stream jing shydro i 'which reacts with cxygen to
prodocs carb ido and Iryds ‘Theee gasecus products may resct
amthermioaly, for example with axygen, thereby providing a flrther sourcs of best to
drive the crecking resction In step d). In this the catalyst employed s ans
‘which s capatio of & synthesls eton i Sultablo

oatalysts comprise rhodium, platimm, palisdiem, nickel or mixtures thorecf. Prefursbly, s
thodium catalyst is vaed. The catslyst may comprise 0,1 to S wi% sad, prefbrsbly, 025 to
3 Wik, of matal, As with combustion catalysts, the metal loadings of the catalyst may be
varied to susure that not all the cxygen in the first feed stroam is consumed in stap b).

1n a finther embodiment, a gaseous S iy rescted with an axygm-contsising gas
in s combuation reaction, and another gassous flael (whick may or mey not be the seme &
the first gaseous fixef) Is rescted with an oxygen-contaising ges to produzos synthasls gas.
Both thess reactions and may provide part of the heat for driving the
subsequent eracking reaction in step d). In at least one of these reactions, however, oot all

of the cxypes- " [} At least part of this uareacted
oxygea i in step d) to pn the clefin product of the prasmt invextion. The
first cutaly b may be Rpp Suitabla catalyst scpports inchude &

range of ceraxic snd matsl mupports, with shunine wpports being prefiered. The mpport
gy be in the form of spheres or other gresuier shepes, and may be present as  thin kxyer
or wash coat on another substrate. F ly, the substrats } mubti-chemnel
ceremic structure such s 8 foam or & reguier chgnnalled monolith. In a prefarred
embodiment, & gamma shumine costed siphe shomine.  Alternatively, sircants or a gemma.
aiuming couted Bthium ahminium silicate fhazm support may be empioyed. The meture of
the catalyst soppoxt mmy be varied to ensre thet not oll the cxygen in the firt fead stream
is congumed in ap b).

The first feed stresm may be contacted with the firet culyst t & tenpersture of
betwosn 600 and 1200°C, prefirably betwesn 700 end 1100° C, and mest preforsbly
betwom 930 end 1050°C.

Tha first foed stream may be contacted with the first ctalyst at eny suitsble

4

122



preamug, a.g. stmosphoric or ssvated pressure. I clovated pressures are sployed, my
pressore sbove | bers may boused. Suitahle elevated pressures nengs from 1.1 to S0
bara, for examgio, 5 to 50 bam, akhough prossures of 1.1 to 8 bav, for anyple, 1.8 bars
[ ] Tt will bo vad d that the precl will vary

ding on the specific rmantl F—— fhals employ

The process of the preseat bnvention mey be carrisd out in x resstor compeising st
lemat two remotion sones, which are in fluid commusication with ons snother, Wheroa
two-reaction ia employed, the fint is provided with the fit
catalyst, whilst the secons resetion xone is provided with the second catsiyst.
Accordingly, when the first fhed stregm is ingo the first reaction zone under

table reacti ditlom, the of step b) takes pisce. The unreected axygm
produced in step b) is then intraduced into the socond resction sons, where it comes into
contart with the sscond catalyst and the second fbed streem as desoribed in step d).

b bod the present s canried ont in & reactor baving a mein
chamber, and & side chamher. The elde chamber mey defina the first reaction znne, end the
'mgin reaction chember the sscoad reaction xone, or vice-veras. 1n an altermative
embodiment, the first and second reaction zrmes are defined by nested, genarally

tubular the outer housag extends beyond the eod of the
fomer housing, such that fhuid sntaring the outer housing frm the bmar bousing mizes
Advatageculy, mixing mess maty be provided betwosn the first and second reaction
ones. Buitshie mixing mems inclade 8 grid, a perforated plate, end/or s baffle piste.

‘The rate at which the firet foed strear may be introduced foto the first resction
000 may bo nscasured o terme of gas bowrly epase velosity (). This is defined ex:

GHEV = vokume of total feed Atime x volume of catalyst bed)

Suitably, the first feed stregm ig introdneed at & gas hourly space velocity of
rextar than 10,000 b, prefarably shave 100,000 b~ end most preferably, grester then
300,000 b, 1t will be understood that the optinum gas hourly space e velocity will
depend upou the premure ead axture of the fhed compoaition. In gensrul, high euperficial
[Emasr velocities sre prafieTad tn enaxe that not all of the axyges in the firet foed stream is
conmumed.

1n step d) of the preyent invention, the unreacted axygen and product stream of

WO e PCTICRNINS
stzp b) are contacted with & sacond catalyst together with the ssoand food stream. In the
enxing resetion, &t least a part of thy oxypmn is d, and an clfinic
poduct b Prefbosh ally all of thy axygen s

As mantioned above, this resction may ooour in & second resction oo of 8

roactos. In such thy cxygen snd produst streem of step o) are
into the second resctl  vallogity of grester then 1 avs, prafivebly
greater then 3 av/s caloulsted under ditions. Thean velocities re sufficiently bigh
to prevent fleshback into the first reaction zons. The product stroam fram step b) oury be
pro-mixed with the second foed streem and the result mbeture may be .
contacted with the second catalyst. Suitablo mixing mesns inchude s beffle plsts, & grid or
. plate. Alt the oxygem end product stresen of stwp ©) may

be contactad with the second catalyst together with the second foed stream, in the shesace
of a pro-miing step.
The second fhed streem may compriss my auitsbie kydrocarbon. For axurple,

gascoun by beavy my
Suitsble gasecus kydrocarbons include ethene, propans, butans and mixtures thereaf.
Suitsbio b include septha, gas ofl, vacium ges oll, refinery residues,

stmospherfo residues, vacumm residues, snd crade and fhed olla. Additional fied
compongsty much 83 hydrogen, nitrogen, crbon moncxide, carbon dicxids and steans may
alao b inchuded in the second foed streem. Rydrogen and/or carbon monoside sy react
with the cayssstad cxrygen prasent to prodoce additional best for driving the omcking
process.

Haavy bydrooarbon feed mey be contacted with the ssoond oxtalyst in « higuid or

waporised state. Where the hydroasrbon ks d as n figuid, th my be
introdnomd to the second eatslyat &2 & sprwy of dropists w timt partisl veporisstica end
lxin rosult. In en conky afthe b Tiquid hydrocarbon

Is introdooed to the second catalyst using & soaxde.

In the mcond fimd stream, a guseoans hydrocarban may be alternated with a heavy
ydracarbon, es the bydrocerbon fhed atnck. Coaventionally, this is doon to it exposure
of the astalyst to haxviar, leas volatils bydrooesboos, which msy condenss on the catalyst

d roduuss its ectivity. With the pr the second catulyst b meintained af sn
clovated temperators by virtuo of step b). Thus, the preset invention aliows the catalyst
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€0 be contactad with heavy bydrocarbors fixr longer periods of thme, sliowing a higher
throughput through the resctor, The efficiency of the heavy bydrocarbon areoking process
2 thus incremsed. The socond fad stroam is introdueed ot & gaa hourly spane velocty of
greater than 10, 000 b, prefursbly sbove 20, 000 b and most prefirably, greater tham
100,000 b™*. }t will be undantood, however, that the optizmn gy hoorly speos time
velocky will depend upon the pri d nature of the feed composition,

Ths kydrocsrbon fead tn the second foed strasm may be erssked info olefing mch
3 ethene, propens, butens and pentens or & mixtures thareof.

‘The socond catalyst s a cataly s nuitablo for catalysing an auto-thermal
eracking procems. The cxtalytio metal is typlcaly In ofthe
prescnt rvention, & second metal much as copper, tin, and/er palladhum is added to the
pintinum.  Prefiwably, platio snd/or ining catalyst is used. The catalyst
omy 0.1 to S wi%%, prefarsbly 0.25 to 1 wesd of motal.

The second catafyst is prefarsbly supported. Suitshle cxtalyss supporta Include &
wide mogs of cornmic and metal ezpports, with shuming supports being prefhrrad. The
support may be in the frm of sgheres or other granuisr shapes, sad may bo proent as a
thin Inyer or wash cost on another sub e the substrate i
multi-chamnel coramic structure such es & fham or & regulsr chennelled monofith. Ina
prefired embodimest, & s shemine costed siphs akumins nzpport is exployed.
However, 8 gamuma slumina coated Gthiumn akminium siicate (LAS) fosm support or &
slrcosia caramic foem oy also be In zn altarmative cxb the second
catulyst is & metal oxide compoond having & perovakite structure,

Advantageously, heat mey aleo be sappiiod by pro-hesting the hydrocarboa in the

second feed streem. In the nvention, oxygen and the

be introds intto the crecking reaction zone. Aocordfingly, the
tamperatore of the pro-hested strexm nesd not bo Emited by mzoignition considerations,

and the hydrocarben foedstook i the second fedstresm may be bested to & temperanme

af 200°C to 600°C, md prafvably to 500° to 600°C.,

The amcking resction may be auitably earriad aut et & tempersture of datween 600
=d 1200°C , prefirsbly batwesn 850 snd 1050 °C and most prefivably, between 900 and
1000 °C. kt will b that the optima will dapend upon the fhed
mixture and opersting pressure.

mey
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The e be carvied qut & clovated
Sultsbie clevated Enge from 1.1 0 50 bur, fixr example, S to 50 bam, althoagh

presuos of 1.1 to 8 bam, fir eample, 1.8 bara are prefixred, It will be undenstood that

the precise ok will vary d on the specific rasction conditions snd
geeecus fnls employed.

‘Where the cracking reaction is osrriad out «t eleveted proasure, the resction
produsts mey be they exnerge from the resct to evold father

resctions taking place. ‘The reaction product may be quenched within 50 milissccads
from formation. 1t will be uaderstood, however, that the time required between product
d the { hing will depend upon reaction conditions such as pressure
and tmmperstare. ’
‘The products mey bs rupid beat f the type femdlisr in
stoamn ameking technology. Addit oralt uly, 8 direct quonch may be
Sultabin _ Inchade water and b mch as athene or

of the prasent inventi ry be carried out in a fluid bed, fixed bed or

spouted bod reactor. Fined bod reactors are prefired.
M&thmdﬁmh—hmhmb’

T
The pr

manns, or using ooe of the deccking in EP 0709 446,
incorporstad berein by refivence.
‘Thage und other mspects of the present investion will now be described with
Exaxmial
In this Exsmpio, a metal rlaing 7) a fb 2000 in the form of 8

side reaction chember (tmer diameter 18mm), and i) a second reaction xose In the form
of a main resation chember (lnaer dismeter 35 nw) was eployed. The sido rosction
chamber was coxmacted to the main reaction chasober via an nlet.

Mathans, axyges, bydrogen co-fed and nitrogen were introduoed into the side
reaction chember at fhod rates of about 8.2 g/min, 13.6 g/min, 0.4 gimin and 1.1 g/min,
chamber at rates of shout 22.5 to 24.48 g/min, and 1.1 1 1.3 g/uin, respectively. The
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athas was pre-heated betwesa 200° and S00°C.

A silo catalyst tn the frm af 2 0.5 wi% P01 widé Pe-loaded LAS (Bt
aluming sificxts) mcnolith (13 mm diameter x 30 mm length, 10 pyl) was positionad n the
side reaction chamber adjarast the iniet connecting the side and wmain shambers. The side

fhod stream with the side catalyst to produce a product stresm snd
umreacted axygen. The properties of the first catalyst, e.g. catalyst hngth, matal loading,
porosity, were salocted to easure thut sufficient Oxype wea inthe

stroam entesing the main resction chamber to mppart i atto-tharmal oracking resstion.
A main catalyst in the fbrm of a catalyst support, lithium alumine siicats (LAS)
foam londed with 1.0/0.2 wi% PP (28 tam dameter x 15 oom Jength, 30 ppi) was
located in the main reaction chamber. The mein catalyst was poshioned below the side
reaction chemberfmain reaction chamber interfice to silow :ificint mizing betwoen the
product stream from the sids resction chamber and the main fhed stream. The resulting

mixture b d with the lyat therebry " nlly all of the
exygen to (rodee ic pr ethen
Both macion dhasbh ingerts to mik tomms. The

Teactors were operated it closs to stmospheric pressore,

Foud rutes, molar ratioy, reaction conditions end experienontal results are shown in
Tablo 1o Ethene selectivity is defined as ratio of mase ethane over mass ethans utilised,
Product Composition (w% C) is dafined a3 ratio of weight of carbou i product over
total weight of carbon i foed.

1?5

‘The pre-buated reactznts were reacted in the presance of the PA/Pt catalyst to
prodace an olafinic prod ing ethene. Tabio 16 the ien end

ethane/oxygon mess ratios schioved in Example 1 with thos ackieved in the Compantive
Exnoaple.

‘Tabla 1b shows th in torms of sslectivity snd Ky maes
e carriod out with & metal rlsing ooly 8
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‘This Exemple was cxmied out using the reactor end main ctalyst of Exxmple 1.
Rescticn conditions and experimantal remuits sro tabulated in Table 2.

However, instoed of & PvPd side oxtelyst, & 30 pp, h
mm digmater x 15 memn length) was employed.
10




Eamoied

In this Bxxmple, & main stresm comprising & heavy hydrocarbon ol was employed.
As tan be sem in Tubie 3, bydrosasbon Sredstocks such as Forties Vecuon Residue,
Arsbisn Light Vannom Residos end Arsbisn Light Atmogpharie Residue were eroployed.
“The Bxarmplo was earriod out using « reactor which was formed of & metsl tube flanged at
\oth ends and fitted with & quartz ner to minimise hest loss. The reactor comprizes  first
Tenction xoae in the form of'a side reaction chamber (ner dismeter 18 mm) This is
comected at right angles to & secoad reaction 2008 in the fixm of & mein reaction camber
(moer Giamater 35 mmn) vis an julet.

The side reaction chambar was provided with & catalyst (1S mam OD * depth of 30
mm, 10 ppi) which was supported on LAS foam. The fhem support was londed with 1.5
wi% Pt and 0.3 wi% Pd whon Fortles VR was employed in the mein casalyst fhed stream.
In contrast, when Arsbien Light Vecum Resifue and Arabien Light Atmospheric Rexidoe
'were amypioyed in the main fied strewm, metal loadings of 025 wi% Pt and 0.05 wid Pd

‘The main reaction chamber was provided with s ostalyst bed (28 mm OD * 30 mm
dupth, 10 ppl LAS foem) comprising],0 wi% Pt and 02 with Pd on LAS foam,

Methans, oxygen snd kydrogen co-feed were i nto the aidk
chamber at & rxte of § gfain, 12.7 g/min and 0.5 g/nin, respectively. Thoss gases wers

with the side catalyst to producs 2 produs aod oxygen. The
proparties of the first catalyst, e.g. catalyst langth, metal loading, porosity, were seleoted to
‘enmre that sufficiont unrescied cxygan wes presant in the stream entaring the main reaction
chamber to aupport an muto-thanmal cracking resction.

Hy oil was fixd bz the mein reaction chamber using s gas assist hydraclic
nﬁ@.ﬁmlwuﬂmm(ﬁ_mmﬁll.smmh
noxzle through & 1/16® inch tube imnediately sbove s swirl chember to produce an olligss
mixture. The flow rets for the ol and altrogen are approximetely 33,0 g/min andl.S g/min,
Tespectively.

‘The main catalyst was pasitioned 50 zan from the noxle and &
conloal spray of the gas/oil mixture is spreyed osto the catalyst at s conical angle of 30 or
n

60 degrees.
The diatence batwoen the side chamber inlet and the naxslo wes approximately S0
mm. The length of the main reacticn chamber exit pipe to the collection vessst was
vl 100 to 150 on
Feod rasen, moler ratios, reaction condit
feodstooks sre shown in Table 3.
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Claims

1 A process for the ion of olefins from « hydrocarbon, mid proces
conmprisiog the deps of

a0 providing a first feed stroxm conmprising 2 gaseous fel and an oxygen-
containing ges,

b) contacting sald first fhed stream with a first eatalyst under conditions 30 s to
produce & product streem and unrescted axygn,

D} providing a seooad fhed stresmy [ =d

L] contating seid second fhed streem, ssid product streem of step b) and said
unreacted cxygan of step b) with a seoond catalyst which is cxpable of mppting
axidation, thereby consuming at lenst & pert of the unreacted cxygen to produce en olefia
poduct.

2 A procem e cheizmad in clsim ], wherein the gaseous flzel iy pelected from the
$roup consiating of a ydre hydrogen, carbon monaxide, a0 sicohal, ea
oxyganate end/or smmonin,

3 A proaess s clalmed In clxim 2, wherein the pasecus flsel s methane, ethene,
propme ani/or butzne.

4 A process a3 claimed in dizim 3, wherein the resation b ganecus fuel
nd oxygen-coutalol is » synthesis gas producing resction.

S. A procam as clsimed in way of claims 1 to 3, wherels the rexction between the

gavecus firel end cxygm iss ion resction.

6. A process ex claimad in any preceding clxim, wherein the first extalyst
cormpises thodum, platimum, palladium, nickel or o mixture thereaf.
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. A process as lsimoed o sy ding claim wherein fhal to axygm natio
in the first foed stramm i 1.5 to 4 times the stoichiometrie ratio required for complets
oambustion to carbon dicxids to water.

8. A prooess as claimad in sy preceding cisim, which is carried out in & reactor
comprising ot least two reacth 'which ar in fuld with one
another,

9. A prosess as clakmad in cleim 3, wherdin the first reastion sons ks provided with the
firat catalyst, and the secomd resction x000 is provided with the second cstalyst.

10, A process as ciaimed in glaim 9, whevein th - 1%
sldo chamber, and whersin ans of sid chambans defines the first reaction zone, and the
other of seid chambars defines the second reaction arma.

11, A process a» claimed in cialn 9, wharein the first and second reaction acoes ere
defined by at Josst two nasted tubular bousings.

12, A process as clalmed in dalm 11, whevel the outer of seid housings extends beyond
the end of the inner of mid homings, such that fuid entering said outer housing flom

mid izmer housing mixes with th d foad with
the socond catalyst.

13, A provoss ea dlsimed in any diny i the i

- b A fhnd strearn P abeavy
hydrocarbon or s mixture thereof,

" Ap clined in clxim 13, wherein th is
athase, propene, butsns god mixtures thereof

18, A process ss chimad In clgim 13, whareln thy is

muphthe, gas oll, vacuzn gas o, refinery residum, stmospheric residues, vacuom
residues, and/or crode ad fhel oils.

16 A process as clsisre in sy proceding claim whervin at least ans of hydrogan,
sltrogen, carbon moncide, carbon dloxids sind saecs may sl be instuded in the first or
second firod stream s an edditiona] fieed companme.

17. A prooess e claimed in any precoding claim wharein the seoond catalyst
comprises copper, tin, platimn md/or paliadion.
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