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Titulo de la nueva creacion o denominacion del signo“PROCEDIMIENTO PARA
LA PREPARACION DE ESTERES ALQUILICOS DE ACIDOS GRASOS”
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@ OPOSICION PRESENTADA POR:
Nombre: _
FROCRES Shi. IDENTIFICACION
SOLICITANTE Direccidgn:
CALLE 80 No. 78b-201 CC. |:| NIT
Nacionalidad o Domicilio:cOLOMBIA ;
. 1 C.E.
Lugar de Constitucion; BARRANQUILI?/ L1 oo U
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elétono: : Fax: S 1
£ mail Numero  890.106.527-5
: CION
Nombre: gr1ANA ISAURA MORENO | WERTIEICH
e BOHORQUEZ CC. Nt [
REPRESENTANTE | Direccion'CARRERA 104 N°119-95 OF 104,/
0 APODERADO ce. [] ow [
Teletono; 2131213 Fax: 6121979 Cual
E-mail: negocios@optimum-co.com Numero 51.975.664 1183823
@ FUNDAMENTOS DE LA OPOSICION:
Art.14, 16, 18, 20 v 3% de la Decisién 486 de la CAN
Causal: No cumbple con los requisitos de patentabilidad.
Signo opositor:
Justificacion: AR5
La presente solicitud no cumple ¢on ios requisiios de patentabiiidad dado que lo
revelado, ya se encontraba en ¢i esiado de la técnicz ¢ es posible derivarlo de la
misma tal y como se deinostrars en el capituio “Fundamento de Hechos”.
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| ® anexos
Comprobante de pago de la tasg’

Poderes, si fuere el caso.

Pruebas de los fundamentos de la oposicion.

Documentos que acrediten el legftimo interés, si fuere el caso.

Documento que acredita la existencia y representacion legal de las partes, cuando sean
personas juridicas.

Instrucciones para el diligenciamiento de! presente formulario, ver reverso de esta pagina.




Derecho de la Competencia, Propiedad

Optlmum Inclustrial y Comercio Exlerior

Senor Director,
DIRECCION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 10 066.574

Asunto : Opasicidin a la solicitud de patente de Invencién  titulada
“PROCEDIMIENTC FARA ©A FREFARACION DE
ESTERES ALQUILICOS DE ACIDOS GRASOS”

Solicitante : BAYER TECHNOLOGY SERVICES GMBH

Opositora : PROCAPS S.A.

Publicada en la Gaceta de la Propiedad I'ndyrial
- N°628 del 20 de may» de 2011

Yo, ELIANA IS4URA MOREND BOH«:'RQUE:@ML\ e cjercicio, identificada
coOmMo aparecs ql pic de su firma, con tarjeia profesional 1o, 83823 del Consejo
Superior de la Judicarura, en mi condicién de apoderada de la sociedad PROCAPS ~ 4
S.A. conformada bajo las leyes de la Reptiblica de Colombia, atentamente manifiesto
que estando dentro del efrmino de ley v por orden evpresa de mi representada,
presento oposicidn a la concesion del regisivo de la Patente de Invencion ticulada
“PROCEDIMIENTC' FARA LA FREFPARACION DE ESTERES ALQUILICOS
DE ACIDOS GRASQOS”, cuyo cinul; 1_‘{3 BAYER TECHNOLOGY SERVICES
GMBH, y pido a Usted declarar funidada esia oposicién y en consecuencia negar el

registro de la patente solicitada.

/!

1. INTERES PARA ACTUAR

Conforine a lo displ,les{'c: en el ariiculo 42 de la Decision 486 de 2000 de la

CAM, estando dentre del término estipulado por la ley, manifiesio el legitimo interés

de nucstia representada para oponerse al regisiro de la patenie de la referencia,

atendiendo a que la solicitud pretendida no cumple con los requisitos dispuescos en la

ley como se analizard més adelance v de ser concedida afeciaria directamence la
Carrera 13 N° 119-95, Of. 104 Tel. (571) 21312 13 -6 205021 - Fax. (5716 12 19 79
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- Derecho de la Competencia, Prapiedad

Opt| mum Industrial y Comercio Exterior
comercializacion de—algunos producios de mi representada, que contienen, en
particular dcidos grasos. Por o tanea, sdbeﬁspetr_loszu‘nente a ese Despacho se sirva
tcner cin cusnta la presente oposicién dentro del tramice adiministrativo que s surie en

esta Superintendencia.

<

2. FUNDAMENTOS DE HECHOS

2.1.La solicitud objeto de la presente fus preseniada el 2 de junio de 2010,
reivindicando priorvidad bajo la solicicud DEZ00710061872 del 2007-12-19; v fue
publicada en Colombia, en la Gaceta de la Propicdad Indusirial N° 628 del 20 de
mayo de 2011, cuya publicacién iniernacional corresponde a la WO2009077161
del 2009-06-25. /

2.2.La solicitud colombiana 10 066.574 objeto de la przsenie oposicion, se refiere a un
procedimicnte para la preparacion de ésteres alquilicos de acidos grasos, partiendo
de materiales de partida que comprenden al menos un porcentaje de riglicéridos
de dcidos grasos y/o un porcentaje de acidos grasos libres, que esid caracierizado
porque coraprende al menos las erapas de: a) hacer reaccionar los acidos grasos
libres con un alcohol, dando ésteres alquilicas de dcidos grasos, en presencia de un

catalizador acido heterogénes, cn forma de una reaccién de esierificacion, b) dado
el cazo, separar el agua y/o el alcohol del producio de la etapa a), ¢) hacer
reaccionar los triglicéridos con un aleohol, dando ésteres alquilicoz de 4cidos
grasos, en presencia de un catalizador basico hererogéneo, en forma de una
tcaccién de transesterificacion, d) dado el caso, separar el alcohol del producio de

la etapa c), e) separar la glicerina usando una membrana hidréfoba.

" /
2.3. Ahora bien, con basA &l avriculo 14 de la Decision 488 de la CAL Yconsagra lo

siguiente: “Los paiser mizmbroz ntorgardn putenies para las invenciones, sean de producio o
piocedimiento, en todos los umpo de la wzcnologia, siempre que szan nuevas, iengan nivel
mwentive y sean susceptibler de aplicacion industiial”. Asi las cosas, las invenciones
objzto de patenie deben ser nuevas y tener nivel inveniivo. Bien, pues ances dz la
fecha de prioridad de esta salicitud ce encueniran los sisuientes documenios que

afecta la paientabilidad de la presente solicicud:
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o DI:WOZ006123427 publicada 21 12 de divizinbre de 2006.

2.4.Alora bien, el documento DI, particularmente en los ejemplos y en las
reivindicaciones 1 a 3, 6 y 26, descripcion revela la esterificacion y trans-
esterificacion de grasas y aceites s2 realiza mediante uno o mas catalizadores sélidos
heterogéneos en presencia de un alecohol y un cosolventz. En un ejeraplo, la
esterificacién de dcidos grasos libves en grasas y aceites como materia prima se lleva
a cabo poniéndose en contacto con la materia prima con un catalizador sélido que
tiene grupos acidos. Povi su pacee, el documenio DI revela que la irans
esterificacion de los triglicéridos en la materia prima se lleva a cabo poniéndose en
contacto con la materia prima con un catalizador sdlido que tienen grupos basicos
donde se describe una linea simple coniinua de produccién para la conversidn casi
total de grasas y aceites de forma secuencial en contacio con la materia prima con
un catalizador sélido de 4cido heterogéneo y un caializador sélido basico.
Particularmente, D1 revela uin méiado para producir un éster de un material graso
comno imateria prima, que comprende: mezclar la materia prima con un aleohol y un
cosolvents, en contacto con la maieria prima, el alcohol, y la mezcla cosolvernie con
un primer catalizador solido que comprende grupos acidos para producir una
primera mezcla de reaccién, y ponerse en coniacto con la primera mezcla de
reaccion con un cezundo catalizador s6lido que corprende grupes de baze para
producir una segunda mezcla de reaccién. Asi las cosas, como lo cvidencia dicho
documento DI, la presente solicitud no es novedosa pues lo revelado ya se
encgféba en el estado de la téenica.

2 5.Por lo tanto, =ste docuraenio objeia de Jpg\u ion a la luz del docurmenco D1 carece
evidenternente de NOVEDAD.

2.6.En consecuencia y dz acuerdo a lo descrito anteriormente, 2¢ deriva que la solicicud
coloribiana 10 066.574 no puede pretender un monopolio por paienie toda vez
que lo que pretende no comple son uno de los wres requisicos necezarios para su
proteccion.

2.7.0Que por consiguiente, 0 a la solicitud preiendida <e tiene que:

._
[y
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2.7.1. CARECE DE NOVEDAD. %413 decizsién 426 de la Comunidad Andina de

Maciones, Articulo 16.- “Una invencién se considerard nueva cuando no estd
compiendida en el estado de la iécnica. El estado de la téenica comprenderd todo lo que
haya sido accesible al publico por una descripcion escrita « oial, utilizacicn,
/- l I, S s i ] o J l £ ] .] . AFACTO ] l_, l d
comercializacién o cualquier otio medio anies de la fecha de presentacién de la soliciin
dez patente o, en su caso, de la prioridad veconocida.”. A la fecha de prioridad, 19 de
diciernbre de 2007 ya era conocido, pues como se demaosird, era paite del arte
anterior con base en el documento D1, un procedimiento para la preparacién

de ésteres alquilicos de écidos grasos, partiendo de materiales de partida que

. gras
comprenden al menos un porceniaje de wiglicéridos de 4cidos grasos y/o un
porcentaje de dcidos grases libres, que comprende al menos las ecapas de hacer
reaccionar los acidos grasos libres con un alcohol, separar el agua y/o el alechol,
hacer reaccionar los triglicéridos con un alechol y separar el alcohol y separar la
glicerina usando una membrana hidréfoba, sobre el cual busca proteccion en el

o

capitulo reivindicatorio. .

2.8.  Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es
objeto de patentabilidad pues es contario a lo que dicea la Dacisién 486 de la
Cornunidad Andina de Maciones, Ardculo 14.- “Los Paises Miembros ocorgaidn
patentes paia las invenciones, sean de producio o de procedimienio, en todas los campos de la
tecnologia, siempre que cean nuevas, tengan nivel inveniivo y sean suscepiibles de aplicacién

industiial.”. La solicitnd pretendida no cumple con uno de los tres requisitos de

patentabilidad.

2.9, Por todo lo anterior, ateniamente soliciio a usced que e sirva declarm@da
“PROCEDIMIENTO PAR4 L4 FREFPARACION DF FSTERES ALQUILICOS
DE ACIDOS GRASOS”, my/J iicnlar e BAYER TECHNOLOGY SERVICES
GMBH, solicitud Colgfabiana que aparecid publicada en la Gaceta de la

Propiedad Industrial N° 628 del 20 de mayo de 2011,
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3. PRUEBAS

De conforinidad con lo dispuesio por las normas vigenies, solicito a usted tener

como prueba en este asunto los siguientes:

o DI1:WO2006133437 publicada el 17 de diciembre de 2006.

e

4 FUNDAMENTO DE DERECHO

Fundamento esta observacién en las normas legales siguientes:

-

Nurmeral 1 del articulo 536 del Cédigo de Cornercio.

4.2.  Articulo 42 dz la Decision 486 de la Comisién del Acuerdo de Cartagena.

4.3.  En las derads normas concordaiites. 4

/

5. ANEXOS
Para log efectos correspondientas anero al presenie escriio los siguiente: documentos:
1. Poder para actuar en el presente.

2. Deocurnento qua acredita al reprezencanie legal de PROCAFS S.A.
F =3

3. Recibo de caja del respectivo pago de tasa.

4. Copias de los documentos: /

D1: WO2006133437 publicada el 12 de diciembie de 2006.
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6, NOTIFICACIONES /

Para efecios de noiificaciones que por disposicion del articulo 50 del Decreto
01 de 1984 debe hacer su Despacho, informo que mi representada y la suscrita
recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 12 MNe 119.95, Of. 104 de esia ciudad de Bogota.
Sefior Superintendente,

A0 Mm
/

ELTANA ISAURA MORENQ BOHORQ
C.C. 51’975.664 dc Bogota
T.P.A. 83823 del CS.dela].
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PROCAPS

PODER ESI‘?Z
Vo, WALTER TANAKA TATEKAWA, rfayor de edad y vecino de la cindad de

Barranquilla (Cclombia), identificade como aparece al piz de mi firma, quizn en el
presente documento actia en calidad de Representante Legal dz la sociedad PROCADPS
S.A. sorisdad legalments copsfituida y domiciliada =n la ciudad de Barrapgtilla
(Colombia), por 2l presentd documento otorge a la deoctora ELIANA ISAURA
MORENQ BOHORQUEZ, abogada cn gjercicio, identificada coma aparece al pie de
su firma, con tarjeta profesional No. 25222 del C.S. de la J., poder especial, amplio y
suficiente, para formular oposicionss u ebservaciones a la solicitud de patznte No. 10
066674, titulada “PROCEDIMIENTO PARA LA PREPARACION DE ESTERES
ALQUILICOS DE ACIDOS GRASOS”, cyyvé titular es BAYER TECHNOLOGY
SERVICES GMBH, publicada enla gacetaNo. 628 del 20 de maycade 2011,

Nussira apoderado queda faculiade, de manera expresa, para realizar todo tipo de actos
necesarios para llevar a cabo el tramite de la oposicién, incluyendo, sin himitacién,
preparar y presentar sclicitudes, hacer declaraciones, pagar tasas, contribuciones e
impuestos, recabar los tftulos o certificados. Asimismo quedan autorizados para
impugnar administrativamznte todo 1o que fuere resucltc en el expediente a que se
hace expresa referencia en el presentz poder, con todas las facultades gemerales y
especificas que fuera requeride para ella.

De la misma manera, adzméas de las facultades que le confiere la naturaleza del presente
mandato, s2 encuentran facultados para recibir, desistir, transigir, sustituir, y reasumir
el presente poder, Incoar acciones, interponer recursos y demis facultades conferidas

por la ley.

Dadeo y Firmade en Barranquilla (Colembia) alos @ dias del mes de Agosto de 2011,

C.C.N°16’251.925
~"  NIT: 890.106.527-5
Representante Legal N

Acgpto/:ﬁ\ - - /

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51'975.664 de Bogota
T.P.A. 83825 del C.S. de la J.

CALLE 20 Ho. 7SB-201« A& 50250 P.EB.2.(575) 3520753 - 2732000 - 3719900 - 3507300 « FA-:(E75) 2730818 - S7T20213 - 2730247 - 2730813
EARPANGUILLA - TOLOMEIA « NIT.: S20.106.527-5



SUPERINTENDENCIA DE INDUSTRIA'Y COMERCIO

NIT ;: 800.176.089-2
-/ -

e

Indmtua y  Comercio
SUPERINTENDENCIA

RECIBO DE CAJA

No. 11 - 0080087

Bogota D.C., Agosto 19 de 2011 -

11:20:24

FECIEIDO DE : PROCAPS S.A,

M1 290.106.527

= Soparts del Paga *®

3

TIPO PAGO BAMCO CUERTA Mo, PAGO EECHAPAGT VE EBAGO
COHEIGHACIOH  BANCO DE BOGOTA 0627543557 82192426 27107120000 193.167.00
CONSIGHACION  BANCO DE BOGOTA 0627542587 3327192440 2107201 110.832.00

* Cong t-'l:fc

K’/mrh 1S,

Ak

CANT. FENTISTICO

1 50005-01-04 PF‘E°EIIT/\
A SOLICITU

COMICERPTO

gl DE OBSERVACIONES 12 MARCAS V LEMAS COMERCIALES

SON: *TRESCIENTOS CUATRO MIL PESOS MONEDA CORRIENTE**

Cado al Expediznte No.

Vi DITARID
204.000.00

) _
HCOUCERTO -

304.000.00

$304.000.00

SUPERINTENDENSIA DE IHDUSTRIAS v GOMERSID

Fecha: 2011 D° I.ﬁ II 3320
PATENTEI
Aci 400 CPOSIOBIERVTER.

Tra 11

Scdc Contva: Carreva 13 Fio. 27 - 00 Pisos 2,4,5 y 10 Eogotd, D.C.-
<mal: info@zic.gov.ico Conmutador: (571) 5370000 Fax: (571) 527023 Linca: 342000-910485 Call Contze: (£71) 85122140

Web: vavavsic.gov.co

, Agosto 19 de 2011 - 11:20:24

6574- -0000

Folios: 37

Colombia

Dup ‘l‘i'ODIF HUEVAZCR
Eve: 378 FASEHASICHALI
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Barvianmilla, 09 A= agogits Jde S0ll Hi:15:52.43

OFIPRES SAS. NIT. 900.156.87>1

CAMAREAE DB COMEERCTIO

¢ DE DE EAFFANOUILLA
COMERCIO 11‘* IR X R R R R R F R E L EE IR R TSR N PR LSRRI REEEREERE S SR
DE BARRANQUILLA

CERTIFICADG DE EXTSTEINIA Y REPFRESENTACION LEGAL & DE IHACEIFCICH DE
DOCUMENTOS . ,

PROCAPS S . A . === = == m o = o oo o o oo oo e
NIT: £90.106.527-

o

EL ESUSCEITO  SECRETARIO DE LA CAMARA DE COMERCIO DE BARFANQUILLA, (ZON
FUNIDLAMEITTC BIT LAS INEIRIFCICIES DEL EESISTED MERCANTIL:

CERTIVFICA

oue  peoy Escoribtura Pablica . 1,150 del 220 de Julic de 1376,
otorgada en la Nokaria Tercsra  de  Barrangquilla,  insovrits(as) en
esta Camara Jde  Zomercio, el 22 de Julic de 1976 bajo @l o, &, 070
dzl likwro péaspectivo, fug aonstituida la sociedad-------------oommmmae
limitadazﬂﬁenaminada "EFODICTOFA  DE ZARSUULAS  DE GELATIHNAS LIMITAZDA
NEROCAPS S LIMITADAM - - - s s o m oo oo o e e e e m e m e — -

CERTIVFICA

oue  penr BEscoritura Faklica I, 1,307 del 22 Ade Junic de 1573,
otorgada  en  la Iobarisa Tercera Jde Barranguilla,  inscovito(ag) e
egta  CAmara de  Zomercio, &1 22 Jde Julis de 1979 hajo el o, 10,039
Azl librs respectiva, la aociedad antes mencionadi------------—-------
gz trangforms en gociedad  antnima bhajo la dencminacion social de
"PEODIRCTORFRA  DE - CAPSULLZE DE GELATINA 3.Z." EROGCAPRPS S A" ----mmmmmmm -

CERTIFICA

e por Bacritura Piblica o, 2,810 A=l 21 de Dic/hore de 19350,
otorgada en la Ioharia Primevra  Jde  Barranouilla,  inscrito(as) en
zgta Camara  de Comercio, el 20 ds Eners Jds 1581 bajo el n. 13,708
del libao respestivo, la 3ociedad antes mencicnada---------————c-—----
ge transforms en aociedad de responsakilidad limditada Lajos al raczon
gocial e "PRODUCTOFZ DE CAPSULAS DE SELATINA LIMITADA "PROGCAERS LI -
MIT DAY | - mm s m m mmm e e -

CERTIFICA

e  por  Escribtura EFablica 1T, 3,755 del 100 de ov/bre de 1533,
ctorgada en la otaria Unica de 8oledad,  inscrito(as)  en esta
Camarza  Jde Somercic, =1l 2 ds Uov/Lre d2 1583 Lhajo <1 1o, 17,522 4=l
lilrs respectiveo, la sociedad antes mencicnada------------ommommmmmmon
g¢  transforms en  siciedad ancnima bajo  la denominaci-on 3ooial de
"ERCGDIICTORLZ DE CARSULAS DE SELATINA 2.2, "PROCAPS 3. A" . ------------

CERTIPFICA
fue  peor BEscritura Paklica Mo, 2,615%  del 0 de Dic/bore de 15

ctorgada en la Ilotaria 23, Jde Barvanguilla, inscrito(as) en
Camara  de Jomercic, el 20 de Die/bre de 129¢ bajeo 1 1o, 67,218

[SIR O I)
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION- DE °*
DOCUMENTOS .

libro respectivo, la sociedad antes mencionada-----------————=-—-——~—-—--
cambio de razon soc1al por. la denomlna01on LABORATORIOS PROCAPS S.A

CERTIFICA

Que por Escritura Piblica No. 3,775 del _18 de Dic/bre de 1996,

_otorgada env!la Notar a 2a. de{‘Barranqulrla 1nscr1_jfas) en esta
‘Camara de “Comercio, 23 de Enero de 1997 bajo el No. 67,704 del
libro respectivo, la sociedad antes mencionada-------------~-=----—-~---
cambio de razon social, por la denominacion PROCAPS S.A.

Que dicha sociedad ha sido reformada por las siguientes escrituras
y/o documentos privados:

Numero aaaaj/mm/dd L Nota“la Noi: Insc o Reg aaaa/mm/dd
T 39 1979/01/;§ NoE ria 3a. de° Barranqullla 9,452 1979/017/2a
992 l981/0%/30 Notaria 1la. de Barranquilla. 13,112 1981/05/06
1,464 1982/08/27 Notaria Unica de Soledad 15,533 1982/09/08
2,744 41983/08/18a Notaria Unica de Soledad 17,416 1983/08/26 |
3,826% . Notaria s sUnica de Soledad 19,554 1984/07/27
3, 835' 1985/08/26 Notarla'Unlca de Soledad 22,230 1985/09/04
2,260 1986/09/10 Notarléﬂpnlca de Soledad. 24,995 1986/09/15

1,849 1989/07/11 Notarla 2a+ de Barranqurila n 33 909 1989/07/13

1990/02/21 ,Notaria 2a. )de: “Bartahquidlid/l | 36,1012 1990/03/16
1991/12/17 ‘Notaria 2a. dewBarranqu*l a4, 993 1992/01/28
1993/02/01//Notar1a 2a” /de Barranqulllauﬁ{p48‘428 1993/02/16

1993/07/28\~Notar1a/2af de"Barranqulll uﬁ i250,582 1993/08/10

L oS 5 R

_1993/11/09“’thar1a 2a. de- Barranqullla 51 798 1993/11/22
5+11996/12/06" Notaria 2a:. de Barranguilla 67,218  1996/12/20
97 1997/01/16 Notaria 2a. de Barranquilla 67,704 1997/01/23

1997/07/17 Notaria 2a. de Barranquilla 70,627 1997/07/31
1997/08/04 Notaria 2a. de Barranquilla 70,813 1997/08/14
1999/04/22 Notaria 3a. de Barranquilla: 80,628, 1999/04/23
20014:702/21 Notaria 2a. de:Barranquilila’ 91,502 2001/02/27%
2001/10/05 Notaria 2a. de Barranquilla 95,771 2001/11/08

2004/07/29 Notaria 2. de Barranquilla 112,999 2004/08/26
1 2005/03/03 Notaria 2. de Barranquilla 116,364 2005/03/10
“552005/07/28f Notaria . de Barranguilla 149,322 2005/08/18
- 2009/05/05 Notaria “3” a. de Bartranquilla 150,130 2009/06/30
2009/06/25 Notaria 3 a. de Barranquilla 150,130 2009/06/30

CERTI.FICA

s

A

Que de acuerdo con la(s) escritura(s) arriba citada(s), la sociedad
se rige por las siguientes disposiciones:

DENOMINACION O RAZON SOCIAL:

PROCAPS SLA.
SIGLA:- PROCAPS
DOMICILIO PRINCIPAL: Barranqullla
NIT No: 890.106.527-5.
MATRICULAIMERCANTIL:

24,802.
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, CAMAFEA DE COMEEGCTO

h? CAMARA ot DE EAFPANGUILTLA
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kd COMERCIO 11'.‘1'.‘,"A".l."A‘**".'******************************’****’A‘*I‘,‘
DE BARRANQUILLA

CEFTIFICADG DE EXIATENCIA Y BEFEESENTACICH LEZAL O DE INSCEIECION DE
DOCTIMENTOS

DPREOCAPE . A . = o= m = = m = = & o o oo o f oo e
NIT: 90,106 .85827-5,

CERTIVFTICA
Direccion pava notificacionss judiciales:
CL 80 No 786 B - 201,
De la ciundad de Barrangquilla.
Corred clectrinioo: mlozadad®preTaps 2o, o0
Telefono: 37195272

CERTIVFICA

‘DURACZggz El términﬂ//he Aduraziin  de  la gociedad se £ij5 hasta el

18 de Agosto de 2073,
CERTIFICA

OEJETO  SOCIAL: El olhjebo principal de la socdiedad  sera: a) La
fakbicazion, importacicn y o oomercializacicon de alimentos procesados
V4 suplementcs  dietarics. )Lz fabricacion Jde  2apsulas vy cbroas
productos similares a partiv de materiales tales coms gelatinas u
chros de  distinta naturalsca,  que pusedan 2er utilizados comd
eNVAZes It recipientes de  productos y o sustancias  quimicas,
farmaceuticas, alimenticias vy cosmebicas, para usc ¥y ooongums humano
y veterinario. ) La investigacion, dssavrolle y fabricacion Az boda
~lase 1= productos Y sustan~cias quinicas, farmaceuticas,

alimenticias 7 2oemeticas para uso vy consumd humano,  animal oy
vegetal. d) La osompra vy venka de materizs  primas, insumos Y

productos intermedios necesarics  pava  log procesos Jde fabricacion
de  sustancias Jquimicas, farmacsuticas, alimen ticizae v ooosmeticas,

L
agi 2tms la comercializacion interna o sxterna de los productass
terminados. ) La oompra, wventa, importacion,  exportacion v

digtrikucion de toda clase de elemsntos  instrumenkalez y eJUipos
medizos,  qmirurgicocs, odontologicos y o hospitalarics  parz la salud
humana 7 animal. £) La <ompra, venta, exporbacicon, fakrisacicn,
impeortaeion, distrikbucion de dnleesz, oonfites,  Jalletas 70 todo
tips de  golosinas o alimenkos  para el consumd humands . J) AcSCuar
cml reprezentante o ajente  de personas  naturales vy juridicas,
nacionales Y extranjeras en  la realizacion  de  operacicnes o
transacziones  relacionadas oon la indusbria £armaceutica v o en
espesial 2mn cualiuicera Jde las  actividades descritas  en los
literales a), L), <), 1) 7 &) anktes descritos. h) Prestar los
gerviziosg de  mgescorias vy consultoria en 1as areas administrativas,
Az mercadss, analiziz clinico,  asistencia  tecnica, investigacicn,
ooetos Y prodancoion, cxportaciones, importaciones,  venkaaz,

thEkdbhkkdkdy C O W T I W U A ¥vrkhdbbhht



CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCIéN>DE:'
DOCUMENTOS .

L’I\U\.,HL'D D ﬂ

relacionadas con iguales o similares actividades a las que
constituyen el objeto de PROCAPS S.A. asi como los de publicidad y

promocion de _= = allment1c1ps cosmeticos y
farmaceuticos para uso humano al” o industrial. i) Adquirir,
operar, administrar y explotar, a cualquier titulo, empresa o
establecimientos dedicados a la investigacion, desarrollo,
fabricacion o comercializacion de _ productos _ qulmlcos,
hfarmaceutlco 5 alimenticios, ' REOL O cosmeticos.
“desarrollo “de su objeto pr1nc1pal la sociedad podra “tomar interés

social como accionista, socio o fundador de empresas que tengan
igual o similar objeto, comprar, vender, importar vy exportar
maqulnarlas insumos y repuestos requeridos para el desarrollo de
sus act1v1dadesr-;tomar difilero en prestamo, financiar y garantlzar
las operaciones comerciales que celebre con terceros relativas a su
objeto; celebrar y ejecutar todo tipo de actos y contratos
necesarios para desarrollar sus opera01ones girar, aceptar, ‘
otorgar vy .protestar v‘bdo tipo «d valores e¢instrumentds
7negoc1ables,i'comprar ender vy" gravamenes-sobre bienes
muebles e inmuebles, designar representantes apoderados en el pals
y en el exterior vy, en general, realizar cualquier acto o negocio
que sea necesario o conveniente para el desarrollo de su objeto ’
soc1al*ﬁy paral;“a mejor ..proteccion dé€'sus 1nte/7§es corporatlvos o)
la dé sus socios. 1ILa psoc1edad podra garantizar el cumpllmlento de
sus obligaciones adqulrldas‘ por terceros o por sus socios, para lo
cual podra 1nclu81ve//const1tu1r~ gravameneSfreales sobre sus blenes
de. cualquier e , AR I A AN

"uué:w" Pt e

£, e A G NS R
_;/If; ”f C BER-T\I, F,xIaf'cfA 'f*\h,,.,”@_

N -‘““"" /, 2T BARBANCHILLA

”Ac01ones

CAPITAL Valor Acgidn
Autorizado

$**********2 000 000 000 ****}4*******2;000 000 *****************1 000

Suscrito
Skkkkkkkk*x*x] 298,000,000 ****kkkkkkkk*x%x] 298, 000 Fhkkkkkkkkkhkhhhrr], 000
Pagado 0 = = = o

@$**********1 298 000, 000 *********%2}*1 298, 000 *********;*******1 000

CERTIVFICA

ADMINISTRACION: Lia direccion y administracion de. da sociedads corres- ‘
pondetra a la Asamblea Gerietal de Accidnistas, aTa Junta Directiva,

al Presidente, al Vicepresidente y a un Gerente General. Corresponde
a la Junta Directiva las siguientes funciones y atribuciones entre
otras: Autorizar cualquler acto o..contrato cuya cuantia.sea superlor
.al’ equlvalente en pesos Colomblanos a doscientos c1ncuenta mil dola-
res de -los Estados Unidos de America (US$250.000), liquidados a 1la
tasa de cambio representativa del mercado vigente el dia en que se
surta la transacion. Cuando se trate de operaciones en virtud de
las cuales la .sociedad garantice obllgac1ones de: terceros o:de los
socioss” se reqﬁerlra que=i-la operacion sea aprobada con el-voto de
por lo menos 2/3 partes de los integrantes de la Junta Directiva.

La sociedad tendra un Presidente , quien ejercera la representa-
cion legal de la.sociedad y tendra las siguientes atribu-

SERE
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nkre otras: Ejecutar las deciziones de la 2s=aadilea
Zoionistas y de la Junka Diveckbiva., Ejeraer la Represen-

taciocn Legal de 1z sociedad  en Kodog 1oz actos vy ocontratos que 3e

requicran

1o previstso

apoderados
absolver
goericdad,

para el Jdegarrallo  del 2kjets aocial, de conformidad oon
en  laz leyes ¥ en lo2 presenteg estatubos. Constituir
judiciales y  extrajudiciales, recibir notificacionss,
intervogatorics  de parte, confezar  obligaciconss ds la
transgigir, Jdisistir vy allanar a la sociedad en cualquisy

2
asunts  judizial. Aprobar p celebrar en nonbre de la gocieda todo
azto o contrats ouya 2uantia sea igual o inferior al equivalente

en  [E303
Bstados

Uni.
camyic vep

colimbianas A dnuﬁlwutu 2inouenta mil  dolarves de 1os
1xs e America  (TU3FZ50.000), liqmidadss a0 la tasa de
rezentaciva del mercads: vigente <l din oen que 83 surta

la transacicn o 2elebracion del acto.  Las demas funcicnes que 1le
crrrezpondan coms Representants Legjal por disposicion de la ley,

de l_.‘.‘l:' vID
suplente,
Presidents

tales, <on entidades facultadezs vy  z2in que

acreditar
qii"—" te de
representac

zatatutia o de 1la Junta Diveckiva. El Presidente tendra un
dezignzads por la Junkba Divestiva quien reemplasara al

zn 3ug  faltas temporales, abkeclutas o nervamcente acciden-
A NE2eSaris para ello
1a auzencia del principal. La sooisdad tendra un Vicepre-
siguado prr la Junta Divectiva, Jquien tanbien ejercera la
ion legal de la aocisdad, pudiends ejercerla comjunta o

fﬁ u) -

separadamente con el Presidentes. El  vicepresidente tendra  las

sijusntes
as  Jdecisi
Directiva
goriedad e
dAesarrolla

leyez v =&

ke

Az rparte,
v allanar
celebrar =
sea igual
cinouasnkta
liquid=adcs

facultades enbre otrag. Ejecukar dentro de su oompetancia
cnes Jde la Asamlblea General Jde Accionistas, Jds 1la Junka
y Azl Presidente. Ejercer 1la representacion legal ds 1a
n todzs los ackos y oonkrabtse Jque se requieran para 21
A=l ohjebo 2ocial, d: conformidad oon 1o previsto en las
n las presentes estatubss. Constitunir spoderadss judiciales

37 Zthﬂjudl- iales, vrelikir nokbificacicnes, abkeollver inkervraJaborics

confesar ckligaciones de 1a sociedad, transigirv, desistir
a la saciedzd en cualquier  asunts judicial . Aprokar v
n nomobre de la sociedad todo acks o conkbrakts cuya cuantia
ooodinfericr  al  equivalente en pesos oolomnbiancd s cienko
mil Jdolzves de 103 B2tados Dnidose de Rerica (T32150.000),
a la taza Jde  camlhis repregentativa d=1 merczds vijents

el dim  en que =2 surta la aprclacion o celekracion A=l ackas, giempre

mie nn Se
fijo de 1
cucktas o
Az 1la soc
antericres
cabeza dcl

Crate de enajenar bienes inmelkless o cualouier obrs ackivd
a  sooiedad, inclusive  de naturaleca muebles, aociones,
partes  de  interes  inversiones y Lodo Eips de derechos
iedad, o dAe constituir gravamenss sobre cualquiera de los

facultadzes que radican exclusiva y  privabtivamente en
Presidents. Las Jdemas funcicnes que le 2orresponda comd

Peprezentante legal por Jdizpozicion de la ley, de estos estakbubos

cooode 1A

Junita  Dirvectiva., El  Vicepresidente tendra (1) suplente,

Bk bk kb y ™ o T I W U A *dhbkdddddd
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCIbNiDE *
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PROCAPS STA
' 890. 1

designado por 1la Junra Directiva, quien lo reemplazara conjunta o
separadamente en sus faltas temporales, absolutas o© meramente
accidentales, comn: = facultades: y sin quessea necesario para
ellol—acredltar‘~ ‘del princ¢ipal. La socdiedad tend¥a’un (1)
Gerente General, con su respectivo Suplente, designados por la Junta
Directiva. El1 Suplente reemplazara al Gerente General, en sus faltas
temporales, absolutas o meramente accidentales, quien junto con el
gerente general, 1llevaran la representa01o 5 legal de*la sociedad;
'¢on identicas facultades, pudiendolas ejercer conjunta o separada—
mente con el Presidente vy Vicepresidente, con identicas facultades
que el Gerente General y sin que sea necesario para ello acreditar
la ausencia del::titular. .El Gerente-General tendra las siguientes
facultades entré’‘otras: E]ercer la representacion. ‘1Tegal de Ta-socie-
dad, en todos 1los actos y contratos que se requieran para el desa-
rrollo del objeto social, de conformidad con 1lo previsto en las
leyes y en los presentes estatutos. Aprobar y celebrar en nombre de ‘
14" sociedads=todo acté*: o contrato cuya cuantia sea 1gua1 o inferior

a1 equivaleérnte en pésos Colombianos a Cinc¢denta Mil dolares de Tos

Estados Unidos.~de America (US$50.000), 1liquidados a la tasa de

cambio representativa del mercado vigente el dia en que se surta la
aprobacion o celebracion del acto, 51empre que no.se trate de.enaje- ﬂi’
nar a;jcualquler:lltulo blenes inmueblés: o cualqu;yr otro actlvo fijo ¢
de 1la sociedad, 1nclu81ve de naturaleza mueble, acciones, cuotas o
partes de interes, 1nve£§1ones y todo tipo de derechos de la socie-
dad o de constltulpéygravamenes\ sobrelcualqurera de las anteriores
facultades _.due radlc -,excluS1va‘iy¢ prlva ivamente en cabeza del
‘Presidente. i DT :

;ff'{ %7 jf-ﬁ

NS 4@£“J“

‘d .
R B BAIGANGUILLA
Que segun Acta 116 del 27 de Junlo de 199 Tcorrespondlente a
la Asanblea de Ac¢ionistas én Barranqullla de la sociedad: -
PROCAPS I O e i il i
cuya parte pertinente se inscribidé en esta Camara de Comercio, el
15. de Agosto de 1997: bajo el No. 70,838 del libro: respect1vo—~ ‘
y-- segin Acta No. 127 "del 22¢ide Marzo de 2000 correspondlente -a
la Asamblea de Accionistas en Barranquilla, de la sociedad:

PROCAPS I B e
cuya parte pertinente se inscribid en esta Camara de Comercio, el .

29 de:*Mayo de £2000 bajo. el No. 87, 250 -del llbro respectlvo“tfueron
hechos los siguiéntes nombramientos: e o =

CLASE: _ JUNTA DIRECTIVA

{Efincipales : : Z Ee e S e
1. Minski Gontovnik Ruben CC.***xk*xk7 463,982
2. Minski Gontovnik Meyer CC.**x*kx*x*x7 461,324
3. Minski Gontovnik Jose ) CC.***%x*%8 671,834

Supleﬁtés R i = S e
1. Minski Zirberblum Elliot ‘ CC.*¥**x*%x%x72 279,541
2. Minski Deitel Daniel Kk kkk ok ok ok k ok Kk ok ok ok ok ok ok

3. MiqskitSharon

- .. PA.*990,212,082,805

,,,,,,,, NP Bt
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PROCAPS 8. A, - mm e e e e e e e e e e e -
NIT: 890 .10 . 527-5.

CERTIVFICA

o segan  Acskta 1. 116 dsl 27 Jde Junic de 1927 oorrespondiente a
la Agamblea de Acciocnistas en Barranjquilla, de la sociedad: BROCAPRS
S.A. cuya parte pertinente se inscrikid en esta Camara de Comercio,
el 1% de Agsstsy ds 1537 Lajo &l o, 70,323 del libro respectivo,

fuerin hechos 103 aiguientes nombramientos:
Carys/Nonbire Identificacidn

Prezidente.

Minslzi 3ontovnils Puben SO kb kT G2 D80
Suplente Jd=l Presidente

Minski Minslki Abraham SO, kR Rk Sk kR IO BTG
Vicepresidente

Minski Sontovnik Meyer T R S R Vo e |
Suplente dzl vicepresidents

Minski Gontovnik Joze B A R T e

CERTIFICA

e segin Act=a 1. 11 A=l 01 Jde: Febrero dz 2001 correspondiente a
la Junta Dirvectiva en Barrangmilla, Jde  1la aociedad: FROZARS 3.A.

cuya parte pwlfJn@H'“ se  inacribiid  en esgta Cimara de Comercio, 1
12 de Pebyers de 2001 baje <1 o, 91,272 del likars vespectivo,
fueron hechos los figuientes nombramientos:
Cargao/Nonbra Identificacisn
Gerente General.
Trilbe Sohoa Guillerm:s  Luis O kR kR T0 073, 754

CERTIPFICA

Cue  zeyon Azta o, 206 del 02 e Sep/bre de 2001 correspondiente 2
la Junta Directiva en  Barrangmuills, de a sociedad: PROCAES 2.A.

1
cuya parte  pertinenkte g2 inscrilkid en esta Cimara de Comercic, el
0% de Sep/bre de 2004 hajoe el Mo, 113,263 del likre vespestiva,
fusron hechos 1os/§iguientes nomprémienrms
Carys/Nonlbre ' Idsntificacidn
Suplente del Geg(ﬂLw
Tanzika Tatekawa Walter SO Ekkkkkx] s 0], D03

CERTIVFTICA

e =egin Actza I, 124 d2l 29 de Marco de 1533 correspondients a
la 2zzablea e Accionistas en Earrangquilla, de la 2ociedad: PROCATS
£.2. couya parte pertinente ge inscrikil en esta JAmara de Comeroio,

Ahkbkrkrkd O O T T I U A **rbkkbddbs
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION-DE *
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el 04 de Agosto de 1999 bajo el No. 82,226 del libro respectivo,
fueron hechos los siguientes nombramlentos

Cargo/Nombre .= Identificacidn
Revisor’ Fiscal Ppal. ¢ ¢ : ’
Vargas Pertuz Ana Isabel CC.*¥***¥*¥*32, 696,645

CERTTI. F I ca

""Que segln “Acta No."”158 del 17 de Junio de 2011 correspondlente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribid en esta Camara de Comercio,
el 23.5 de Junios de 2011, -bajo el No.=170,929 del. libro respectivo,
fueron -hechos 10,431gu1entes ‘nombramientos : ” 3

Cargo/Nombre ) h IdentifIcacién
Revisor Fiscal Suplente

Rodrigugz Rey Jose Luis CC.*****%72,001,912

"CERT

Que por Escritura Plblica No. 2,784 del 07 de Dic/bre de 2007,
otorgada en la -Notaria 2 .,a. de Barranqullla cuya parte pertinente
se 1nscr1blo en»ﬁesta Camarai de Comerc1o el 20 de D1c/bre ‘de 2007
bajo €1 No. 3,492 del llbro respectlvo ———————————————————————————————
y las inscripciones 3, 492 -1, 3.493, 3.494, 3.495, 3.496, 3.497, ----
3.498, 3.499, 3. 509Ji3f501,x3 502 32503 n 3k504“ 3.505, 3.506, -----
32507, Consta que/RUBEN MINSKI GONTOVNIKJjC w~No3W7 4634982, ----5°
i brando comé- Presidefte. 3 Representante Legalvde“la ‘sociedad C.1I.
NATURMEGA S.A. "quefobrandofén sulcondmc1on‘de\Pre31dente Yy —------
Representante Legaql"dg,la/socggdadigﬁggAPsﬂ lA.!gel presidente ----
debidamente facultado»'por los *Estatu tos Soc1a1es y por el. Maximo
Organo- - Social, “Qtorga los.: 81gu1entes poderes Otorgar poder; ¥=
generél, amplio ™y suficiente a los doctores JOSEFINA DEL CARMEN ----
MIELES BUELVAS CC.No.33.138.497; a MARCELA CARVAJALINO PAGANO ------
CC.N0.22.579.748; CRISTINA VIOLI FRANCESCHINI CC.No.22.463.716, con
las facultades que segtranscriben=a continuaecion: a.- Para que ---:-:
representen..a la soc1edad PROCAPS ‘S.A, antetodo tlpo de---mmm-- B
autoridades administrativas vy jurisdiccionales, en asuntos de ------
naturaleza c¢ivil, 1laboral, comercial, penal, aduanera, cambiaria,
tributaria, policiva admlnlstratlva y fiscal. b.- Contestar y ----- '
presentar demandas requerlmlentos recursos, pedlr y aporta';
pruebas, recibit:  notificarse, ejercer’ "la acciod ‘de tutela, =
tramitar incidente de desacato, comparecer en los procesos que -----
cursen contra la sociedad, allanarse en nombre de la sociedad en
los asuntos. que sean. necesarios, transigir, desistir, sustltulr
xenunciar ¥ reasumir:; el poder. gﬁl La facultad expresa? ‘de ------- ELS
conciliar, por tanto pueden llegar a acuerdos conciliatorios, ------

transaccionales, judiciales o extrajudiciales o extrajudiciales,
cualquiera gque sea su cuantia, para 1lo cual las apoderadas deben
aportat:, la autorizacion .simple y escrita del .Representante legal

de Ia sociedadi~" d.- Podran’ presentari ‘solicitudées de devolucion y/o
compensacion de impuestos, ventas y vrentas, recibir los pagos por
las devoluciones y adelantar todo tramite o proceso administrativo
ante la DIAN, de tal forma que en.ningun momento quede sin

Jededededede—d~k kK C OUO™N l' 1T NTU"HA Xx*:*xxxtxw
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DE BARRANQUILLA

CERETIFICADG DE EXISTEINCIA ¥V FEPRESENTACION LEGAL < DE INSCEIRCION DE
DOCUMENTOS .

PROCAPS S A~ - mmmmmm mm m e e o e e e e e e — -
NIT: 830.106.527-5.

repredentacion lejal de la sociedad. BFODERES ESPECIRZLES: a.- 3¢ ----
confiere  poder  especial  amplic vy suficients a las personas qus 3
Aeterminan  seguidamentes, e conforman =1 graps 2 vy B, para, para
que  conjuntamente  suscriban contrabtos de suministros de mercancias

v oservicicz: con enktidadezs  cficiales, hasta la suma de OCHOGCIENTOS
MIL DGLAFRPEZ DE Lo ESTADODS UNNILOS DE AMERICZEZ (USS00.,.000.00), -------
liquidadsz a la tasa  representativa  del mevoads vigente eon <1 dia

e 3¢ yealicze la rezpectiva btransaccoion. Grupas AL WALTER ITAITAITA
TATEVAWA SOV 1e 281,825, JLAUDLIA TANGLREIFE CASTILLY ----------=---
COUIT L A1 880,293, CAPMEIT ALICIA FLORED OO M. 220323 .044, IVAN ------
VILLAFPEAL  CAMACHS G2V I, 21,201,731, CAFMENT ALICIA HEFFEFA ----------
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Lsieddeation aod trapscsterification of fats

and oils is conducted using one or more heierogencons solid

catalysis in the presence of an aleohol and a cosalvent.

In one

exaruple, esterificaiion of free faily acids in [ais and oils feedstock

ie condncted by
having acidic groups.

contacling the feedstock with a solid catalyst
Transesterification of wiglyeerides in the

{eedsiock 1o conducted by contacting the fecdstocl with a solid
catalyet having basic groups. Single train continuous plant designs
are desciibed for near coraplere conversion of fats and oils by
sequeniiaily contaciing the feedsiock with heierogeneous acidic
solid catalyst and basic solid catalyst.
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SYSTEMS AND METHODS FOR ESTERIFICATION AND
TRANSESTERIFICATION OF FATS AND OILS

CPOES-PEFERENCE TO PELATED APPLICATIONS
[001]  Thiz applicativen claims the henefit of VIO, Provisional Applicaticn Mos
6O/3E3,313, fled Jun= B, 2005, and €0/727,03, Bled Ocinber 12, 2005, both of which arz

incorporatad hevein by reference in thelr sndivety,

BACEGROUND OF THE DIVENTION

Field of the Invention

[0002]  The mvention elatss to meihods and cysiems for estarification and
travcesterification of fats and oils,

Pescription of the Related Axt

[0003}  Fats and oile coesist maindy of iiglyceridss and fres fatty acide tn vavious
proportions.  Subjecting theze fiie and oils o zsterification and/or transestzeification
reaciions yield & mitwe of esters acd glycerol ae the primavy reaction praducts. The ezters
produced can be used a3 a bicdiesel fuel or s componante in other uceful industnal and
consumer products.

[0904] Many pracadures curently vzed io convert fais and ails {o estars favalva
miring the fats or oils with an aloohol (cuch a2 msthanol), mizcibla catalyztz, and cometimes
a co-golvent. The wse of a co-selvent mroiastes the fomaiion of singles phaze, preventing the
separation of the aleohel and the fats or oils. Typically, zn acidic mdccible homogonous
catatyet ench az sulphuric acid digeolved W the aloouol 12 nssd o estenfy free fatly acids,
while a basic maisciblz homogepouvs cabalyct sueh az codiven hydroxids or patassivin
hydroxide ia uzed the lramzesterify the wiglycorides. Thezz catalysie ave typically apphbed
cequentizlly in a two-stage process.  Heterogeneous caialystz hove alzo been ozad for
ectztification and beansestarification veacions uzing an cil/fat and an aleshol, but the ol and
alzohol phass separation that cocws dgnificantly npedes the reaction rate, thus resulting in

long racidence times lasting wp to a2veral hour2 and poor product yisld.
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SUMMARY

[0005] Use of such homogenzcus catalyels preceni ceartain Jifficoltice.  For
ezample, the zleohol and co-solvent renataing the rasction products ave typically removed
by dictillation; however, the caalysis are nat ag volaiile md thecefors reroin a7 contaminnts
in the final product sfter distifaion. Depending on the decired purity of the final product,
crpensive and ime soncugaing additional processing may be required to reiovs the catalyst
contarainasts, o addifion, commercial planis maling use of horangeneous catalyste mua
operats in batch mode in order 1o repzaiedly produce catalysi stock solutions. Such operation
frvalves entensive labar, vepeated exposure of worliars to corvsive chemicals, and exceszive
wastass, Fateh operatione dzpend beavily on the chill of the cpavators, often repulting in
inconsisient plant operstion 2nd product quatity. Furthermore, wtilization of comosive acids
raquira sxpensive meiallorgy for consincting reacions, tanlts, pipss, valves, pumps and other
procaezing squipment hat con withstand ihe corosive avizomaents. Accordingly, there iz a
need for fmprovad processes and eystans for the estzrification and transerterification of fats
and oils.

[0066]  ©Owe ambadinest disclozed herain inciudes e method of producing an ecter
from au oil or fat feadetock, the medwd including mixing the feedatocl with an alcohol and 2
co-colvent, contacting the feedstock, aleohol and co-solvent mizturs with 3 first solid
heterogeneons oaialyst comprising acidic mroups to producs a firet reaction mixture and
contactiog the frst resction ixture with o secord colid hetaogazous catalysi compricing
bagic groups 1o prodoce 2 peeond reaction mixture,

[0007]  Another embodimeni dizelosed herein includes @n sster production system
having a firsl reaciion vazeal comprising 2 first solid cafalyst that covaprises acidic groups,
the firsi 20lid caialysi adapted to calabyze conversion of free faity acids to esiers; a second
reacticn vessal comprizing 2 zacond eolid catalyst that comprices basic growps, the szcond
solid catalyat adapied to catalyze conversion of bicglycerides to esiers, the second reaction
vezsel in fluid communicaiion wiik the fost reaction vazszl; and a prmy configured to dnive a
mixtare of an ail or fat fzedsiocl: and an zicohol cegquentially and continusvzly through the

first reacticn vessal aad the cecond reaciion veszel,

o

2.

o
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[0008]  Another embodireent disclozed herein includes & method of converting a
triglyceride to one ar more othar esters, inchiding mixing the trighycenide with s aleohol and
co~colvent and contacting the iriglyceride, aleohol and co-solviant mizire with a bazic group
anion exchange resin.

[0009]  Another smbodimant Jisclazed herein includes a method of converting
free fatty acids to one or mave other esters. The method fnclodes mixing the frez fatty acids
with an alochol and & co-gatvent, and contacting the mizive with an acidic group cation

exchange resin.

BEIEF DESCPIPTION OF THE DEAWINGS
[9010)  FISURE 1 iz & Bowchart iMustrating a1 example process for esterification
and transesterification of fais and oils,
[0011]  FIGUPE 2 i a schematic iNostrating an exampls plani design cuitable for

the esterification and tranzestentfication oF faie =nd oile.

DETATLED DESTRIPTION OF CERTAT! BEMECDIMELTTS
10012]  In one embodiesnt, colid hetercgenzovs catalyclz e used to offect the
ecterification of free faity acids or the bancesterification of iglycenides to produce esters
froim fats or oils. Uze of such zolid catalydts ‘uitead of homogenous caialysts facilitates
separation of the catalysts froun reaction mivbarsz,  For ezample, colid caialysiz can be
removed by simple fikvalion or reizioed fn a fow-through reaction veszel.  Purthermors,
plants utilizing solid catzdyste can be eperated in sontinmons mode insiead of batch mode. In

one embodingnt, a solid haterogensous caizlyst having acidic groups is used to promoie the

estzrification of fres ity 2cids in the presence of an aleohol and a co-solvent. For example,
a colid catalyst may be usad that has acidic urface groups or thet iz adapted io provide a
hydvogen i that catalyzss the esterificaiion reaciion. o one zmbodimeni, & solid
hetevogeneons catalyzt having bacic groups iz used to promote the irancesiziification of
triglycerides in the presence of an aleobol. For exaunple, a eolid caialyet may he ueed that has
baxie rvfase groope o thel o edapled ic provide a hydroride jon fhat caialyzes the

transestevification reaction. Meore geaerally, in scanz cmbodimenis, the acidic solid catalyst

[=3
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by distillation or another equivelerd fechnique, ssterz are cepartted form the byproduct
glycernl weing a centrifuge, gravily seitling or anoiher equivalent technique, and the ester
phaze is waler washed o obdata bigh purity esiers,  Oplionally, the ester and glyesral arz
drizd sepacately to obtain even higher povity levels, I addition, the crder of sleps may be
rearranged depending on the application.

[0016]  Tn ome embodiment, the ecier producta are vzed a2 a bisdiecel fuel for
operating dresal anginzs, Other noc-lanitiag uses of zsters inclnde jet fuzd for aircrali; foel for
powering torbines, compressors, pump:, and eleclricity zenerators; lubrtcating oils including
non-toxic and bio-degradable ubricanis such ac for nee in diilling sperations involving land
and water baced dvilling rizs; fusl additives; grease; perfuines; pharmaczuticals; printing inds;
food additives; cosnetics; and healthcwe products.

[0017] Tn certain swmbodiments where faiz o oily fezddtock i waed that
substantially lack free fatty acid, only the solid caialysi having basic groups is used
Converaely, feedstock: comprising substantially only free falty acids can be convertad vsing
only the acidic group coitaining caialyst. In scrms smbodiments, two or more 20lid caalysts

may be veed in fuccession. For enample, in feedsiock comprising & mivtwre of free fatty

acids and triglyeerides, the feedstock may fitt be contazted with a solid caialyzi having

acidir groups {0 coovert e free fatty acidz to alleyl ecbzrs, Afier reaction in the presence of
the firot catalyst, the veaction producis way thzn be contacied with a solid catalyst having

B

basic groups to convert the trislyeerides to alloyl esier

Lrs]

and glycerol.

[0018] In one smbodimand, the solid catalysts for use as decoribed herein are
substantially immiscible and cubstantially insoluble in methaaol, fats, oile, aad/or co-colvants
such az tetralydrofvan (THF).  In some embodiments, the solid catalyst includes 2

o
A

substantially non-reactive suppoit for iramobilized reactive groupz such as acidic or hasic
groupe.  Mon-limiting exaroples of suiiable solid caialysts inchude ion erxchaage resins,
eupported lipase or other cuitsble caialytic epzymez, enpported or vasupportad metals or
metal axides, aad other romobilized acidic or basie groups. In one arbodiment, the acidic
group containing zolid catalyet ic a cation exchange rezin. Such a resin can be uged provide

bydrogen iong to a reaciion miriwe. Simdlady, i one embodiment, the basic group

containing catalyst is an anion evchange resin, which zan be wzad to provide hydroride ions
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to o reaction wirture.  Suitable zobotrate: for supporting hvmebilized cotalytic growps
include ~ealites or oiher silica or alwmina baced supports, graphitic moateriale cuch as
activated corbion, rocks o stones, wood or other organic raaierial frora vegatation or animals,
and synthetic fibers or plasiics.  The eatalyst solide can be any suitable shape including
gpherical, cytindiical, cubicsl, ring-chaped, oval, fibrovs, woven, compactad cheetz, and

wregular shapes,  Ia zome enbodirnends, the solids fale the form of a powder, granular,

v D

aczely groand, or faely gromnd subztance, In some enbadiments, the actives surface avea of

r~

{he solid catalyatl ig enhznced Ly using highly porons cubstrales or woven {iber substrates.

Witace ar

4]

Incisazed ca may allow for reduced zeaction feroperatura and preésowrs and reduced
equipment Sizes.
[0019] Typically, esterfication and ivansesterifization reactions are performed at
attaocphess preceures, Al these pressures, reaction tanperatures are typicexlly froan about
A40°C 1o about €5°C 1o encare that the reaction mixturs Joss noi boil. A foster veaciion rate
can be obtained by ingreasing the reaction temperature, Thezz higher temperatures can be
achicvad by perforraing the reaciion at highar pressures.  Accordingly, in ane embodiment,
the reaction processes deceribed herein are canied out at prescures from about S0 IPa gaugs
te about 5000 IPa gauge. b another smbodiment, the rsaction procesees Jeceribed herein are

o

carricd owt ab presswree Hovn about 1000 Fra gauge oo sbori 5000 1Pa zauge. At thee

preseures, rzaction tempersiares batwesn from 50°C to about 300°C may b used, reculting in
faster couvarsion rates, Suitsble reaction presswies and tamperabirss meay be chosen bazed on

the boiling potnt of the componenla in the veaction mixture and the rato of solvents and
reactants e the wmixtore. Pressure and tegyperanys can bz as high as the fate, oils, other
liquide involved and the catalyet can stably enizt without wndsrgoing degiadation. Much
higher rates of reaction von be achicved by pecforming the rmachion at higher terqperatores
and presowres.  Higher reaction rates reduce the required residence time in the reactor
vzsulting in oouch emaller reactos size. In one ambodient, recidence tme in & given weactor
15 less than oue hour (2.3, abowi 10 Lo about 30 minntes).

J026] Soape erbodiments Inchwds systzme for conducting the reactions and
procecsse desaribed hevsin, For sxample, s production plant may be vaed baving one or more

reactons configuesd o provide o continucas processing system. In some embodinients, the

15
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continons processing cyztern hos & aingle irain configuration with twa or more ceactorz in
serics. In oug such embodiment, & reaction mizins congieting of oil or fat, aloshol (2.
methansl or ethanel), and a co-zelveni ic fed to a frs yeactor filled with the solid
heterogensous acidic swrface caialyst for exterifisation of the free fatty acide. The reactinn
mixture Jizcharge from e firsi reacior iz ihen fad 1o a secord raactor filled with a basic
surface oolid heterogenaous catalyst for the gecond slege tansestznfication of triglycendes.
The dischargs frem the second siage reacior e be flazhed or distilled under atmospheric
pressnre o vacunm to recover excess alcohol and the cosotverd, leaving hehind the product
mix of allyl esters and glyeercl. Tn some embodimeniz, the product mix ie water waghad to
enlumce the phase aeparation belvzen the estere and glycerol layers, Watar waching also
helps in extracling oul the diszolved slyserol in the ester The estes can be separated fiom
glycarol by gravivy cettbing in large faks or by mesns of using cenbrifuges or other separation
equipment io yizld pure mcontaminated estar and dean glycerol separatzly. Fins filters can
be incorparated appropiiately tv yeduce ihe likelhood of contaminating the fsedstack, other
processad material, or the zolid catabyst with foziing colide, thershy improving sxter quality.

[0021]  The reacters can be decigned a2 o packed bed with ihe liquid reactmt
mixiure comiineously flowing thiough the colid catalvet bed accomplishing intimate contact
with ihe catalyst io achiavs high conversicn. In aiber embodimenis, ihe reactor type can be a
fluidized bed, moving bed, cireulating bed, eluivisied bed, agitated bed, boiling bed,
another suitable design for contacting colid catzlysts with 2 lguid medivi. In moving bad,
circulating bed, or slutziated bed configurations, the sold catalyst may be contiououcly
separaied i a cyclone mrangemant and Fed bacl inge the reactor. The cheice of the reactor
type may depend on the type of solid catalyst and proparties of the reaction mitwre. In an
example embodiment, the reactor iz operaied at 2 pressine and tempearaturs that depend on
ambient conditions and ths desived conversion.

[0022] In :ome embodiments where 2 two-stage process iz utilized (such az an
ecterifination stags followsd by a tavsestevificahion stage), sach stage can utilize mars than
cne reactor.  For sxzmipls, two oF more raacicrs way be vead in each reaction stage to
eithance the level of comaplaiion of the sstesification and ranessterification resctiona. The cet

of 1zactors in sach alage may be connectsd by series or parallel pipe connsction to achieve the
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desired level of converzion to product. To seme erabodiments, the process fluid discharge

from an wpsirearn reactor is procecsed 1o separels and vemove moisture, glycerol and other
lese desivable by-pioducts formed in the upstresm reantor hefore being fad to 2 downsiream
reactor (e.g., by water washing). Eliminaling the less dezivable by-products of the reaction in
the intarmediste staps helpe the reaction progress fasier 1o completion, thareby achieving
higher ester converaion in shorier residenc e time
(00231 To zome zmbodiments, a yecyelz system may be aciuded where the
reaction prodocts are continuonsly fed back o e inlet of ihe reacior Using % pump o ai
ejector device one or more Himes ko increass praduct visld and paity.
[0024) Figure 2 ig 4 schewatic ilusirating ons exemplary plant desizn suitsble for
use ac dosoribed hevein, This design ineludes twi packed columm reacioss 100 snd 102, The
reactors 100 aind 102 ave packed with colid caiaiysic 2o deseribed herein, The catalysts may be
in the forr of spheres. Tn one enthodiment, the gpherse have diameiers ranging fom about
0.3 mum t5 about 1 mm. Other shapes such as eylinddicsl, prrsmidical, cubical, or irregular
randora shapes such az long neadles, short or long fibers, slabs, mesh, crushed powder zte.
can alen be used to pack the colurans. The catelysi can aleo be formed in chapez like rachig
ringe, pall ringe, barl saddles or other shape packing. The catalysi can alas be in ihe form of

structured packing,

[0025]  The first colummn reactor 100 comiaing a colid ¢ talyst having acidic groups.
The catalyst can be pacled tizhily to forwg a conventions 1 pacted bad. Mesh plates at cither

end of the reactor can be vsed to kzep the solide in pacled condition whils allowing the
liquid to percolats thrangh the bed, Giher forme of pac ling are optionally incorporated to
keep the bed in pocled condition. The second cobmmm reactar 102 mgy be ideniical in
shmcture to the fivst reactor 100, bt iz packed with ealid catalyst having baric grovps, Bac
reactor may be insulated o equipped with 2 jackei around their emtire length. A
heating/cooling mediwm such a2 steam or waier mmay be flowed though the jackets o control
the temperatwre of cach reacior. The reactyes way be mounted vertically, inclined, or
horicentally. The reactor infei and ovtlet can be at the same slevation or vertically ceparaced.

[0926} The reactat wixtare (6., f or ] feedatnnl: mized with an aleohol and

co-solvent) 1o drawn inte the system via pomp 194, pazsiog s through a hest exchanger
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106, The baat exclunger 106 mey be used to beat the veactant rabziure bo the temperature
aesired for reaction in the fivst coluwm raacior 100, One o1 moie additional pumpe 108 may
be included at suitelde potniz in the single it sysem (e.2., downstream of the heat
exchanger 106) to pravide for fluid flow and pressuization throughout the syztem. fn other
embadiments, ths one or more additional pranps 108 are lecated al posilions within the

reaction systens other ithan depicted in Figors 2.

(0027 An exiernal jackeizd mising il 109 may be attached to ihe purnp 104,
such that the purp suction may deaw 1eactod oixture from the mixing tand: into ihe reactor

cystern. In N embodimeni, the mixing tanl: 100 is squipped with an air operated agitator,
Other types nf wing tanks and olber miring methode may aleo be ueed (¢.3., uzing an
agitator drivan by an 2leciiic motor or a static mizer). The fesdstock, aleokol, and co-colvent
arz mized in the exvamal tank 100 prics 59 being suclied inio the reactor @ weten by parnp 104,
In one embodiment, the pump 104 20d the reactors 100 and 102 opziate babwesn abous 50
el and 600 pet gauge, however, other presaures sy be ernployed az desired.

[0028] Fats and oilz mzy be praconditionzd pror to introduction inlo the mixing
tanlz 109, In some eaubodiments, the pretreabnent operations are perfovued before storing
the fredstocl: n tall:. Aliemetively the feedsionk can be zicred without mouch provaszing and
thz conditioning pre-freabent cam be spplied while exbraciing the feedsiocl: fom bull
storags before pamyidng it to sther downsiream Process units (2.3, mizing imb 109), In some
erabodiments, precondiiioning inclodes melimg ats so that thay cen more eazily be
processed. Feedotock cam also be clesnad nsing equipment to separsic non-saponifiable
matter. In cartain applications, starting with a cleaner feadstocl: yelde better quality product,
therely reducing or elimiusiing ihe nzed for product refining cquipinent. The pre-trestmant
operations may incleds cetiling, decanting, and Altering to climinate free water and
augpended solids. Tt can also include subasquent drving in order i separate and ramove
eraulaified or hovid moisture and ether volaidle compounds. The drying oparation can be
performad in vaci svapovaters or by means of employing a colid diying media i the form
of packed bed or fluidized or moving bed. Any suitabde liguid diying media can alza be uzed
by employing enitable contaciing snd separaling equipment. In some embodimente, a total

mwisturs conteni of Jeos than abod 500 ppro is obtained pricr to mizing the feedsiock with
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the aleohol ad co-golvent.  Low moistare conient in the feedstocl: promotes higher final

product purity. Tn some embodimentis, vils in the fredstocl: are de-gummed, Hleached and

refined pricr to tndaction into ihe mixing tank 109, In cariain embodiments, oils and fats
are jreated 1o adsorh and separate diceclved organic matter such ae proteinz, sterols,

haammes and the like. Tu ather eobadimeniz, befors admitting the feedstocl: into the main
reactor, the oile and fale avs treatsd to adsorb or exchange and sepavate dissolvad inor aanic
salts and free vadicals using, for exaraple, 2 cation and mdon srzchang? medivm.

[0029] In some embodimeats, ihe faadstock pre-treatment process alzo involves
cmploying membranes for fltering and eliminating mizcihls homogenon: conbaminamte,
Membranes ez be uzed for separating ehalzsterol, sterols, steroids, hormonss, proteins and
ather nor-sapanifiable mattar present in the animal and vegetsble fais and oilz. Lowering ihe

contaminant conceatration in the feedstoch promotes achisv rng higher yieldzs and purer

products,
[OD30}  As depicted in Figwe 2, filizr 110 may be mcluded to remove any

remaining particulate maiter in the rzaclent mizture prior to troduction of the miyiers into
the finst colvm reacior 1000 A recond heat erchan wgar 112 maay be included upeteesm of the
second colunin veactor 102 o that the e eniparature of Amd owing into the second reactor
102 may be controlled tndapandenily frona the fuid tanperature in the frct réactor 100. Tha
heat cichangers 106 and 112 may be designed such that the mroce:e fluid flows in an imner
pipe while heating/cosling mediom (e.q.. waler or siea i) flows thraough an outer pipe/shell or
vice verss. Other types of heal exchangers (for example, Plate heat exchangers, 3piral heat
ezchangers) cap be employed as desired.
[0031] The heat exchangers 108 and 112, veackor 100 and 102, pump 108, and
filter 110 may be interconnected in a single wain by suitable pipes o tubing with appropriate
valver for deolation =xd for flow combol.  Altemative configurations of the system
components may alse be uzed.  Preesure and iemparaire saugss may be provided at
appropriats ocations. Oiher instroments useful for comrolling the procezs for continuous
cperations tmay be provided as appropriste.
[0032] An optional recycle line 114 may be included to retuen product from the

second reactor 102 to ihe first heat =xchs anger 06T 1 i deshiable o use muitipls paczes to

-10-
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increnze yield and punty In stme cases the cutpul froan a reastor can be recycled back to the
input of the sane veaclor o improve quality of vield, Afier the final reaction products exit
the reaction cystem, vefining cquipment may be used o separate aclid and liquid
contzminants,  Solide and ligquids can be sepavated ucing suitable fltess, cyclones,
hydroclones o cendrifuges. Miseible liquid contaminants can be geparatad using abzopiion
or adzorption using folid beds cr by employing Liguid-liqeid extraction teclmiquesz or by
water washing.,  Immiscible liguids, zuch ag the allzyd ester and slycarol products, can be
separated vusing gravity seitling tanks or cenirifuges. Peflning may al2o include vsing drying
techniques, with or without vsing vacinm. In all caces, the yefining equipment can optionally
be configured i a single traiu fashion cuch thal the entire process oparaies in continuous
made. In cae embodiment, mivturss of methylzster and glycerc! produced in the procecs can
be stoved in large imks to sllow for graviiy separation or cae be processsd using cenirifuges

to obtain methyesters and glycerol sepavately.

EXAMPLES

Bxample 1 - Labovratoey Convarsion ueing Ion BExchanee Pecing

[0033] Axdmnal fat (Vellow Grease) obtained for Lakezids Packers, Brooks AR,

a beef packaging unit, wae uced az the vaw £t fzedstock. The animal fai coitained less than 1
% moirture and about 196 fize fatty acid. In arder 1o simulate higher free faity acid conient
in the fat, 99% pwe oleic acid waz added io the animal fat lo obiain & free Taity acid fat
concentration of 15% w/iw. A standard laberatory cylindvical high pressurs suioclave 2 L
volume) wag wzed for the reaction wessels. The avioclave had provizions for mizing,
elzctrizal heating, watar cooling and pressurizing ibe conieants. The anioclave waz presaurizad
using a high pressuee nitrogan botile.

[0034] 100 g of animal fat containing 15% w/w free fatly acidz wae placed in 2
2 L round bottom flack. Mettane] in the ratio of 60:1 and 336 grams of THF were added and
completely mixad to a zingle phase. The mweihanal and THF vsed were of more than 99%

purty. The entive contzniz of the vomnd hetiorosd flask were nancferred inio the antoclave

R BTyl

and 375 garss of 2 shvang acidic caiim sxchange resin (C381BH fom 3 FILTEPE®) wes

added. The autoclavs was prezawized o 2063 1Pa gauge (200 poi zimge) and haaied o

-1
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12000 for 1 hour duving which e the wize was opavated at <00 rprn. The autoclave
confents were then emptied into 2 vacum ey 1o Gl out the caiion resin catalyst. The
filtvate was travsferred into a clzan anioclave for the second stage reaction and 375 grame: of a
sirong basic agion exchange rezin (AGTAEOH from 13 FILTER®) was addad. This mixus
was pregserized to 2062 FPa gauge (300 pai gauge) and hested o 60°C for 1 hour during
which time the mizer was operated ar 600 ypm. Afier an hour, ihe enbive conisnis of the
autaclave were teansferrad inio 2 vaciwu filter to szpacate the spion resin catalyst. The
filtrate waz then wznzfzired fndo a rownd boiiom Tazlk ad mounted on a vacium roto-vap
eeparaior fo distill ot the excess wethanol and THT. Afier about 10 minutes, sepaate
glycevol and ester layers appeared in the round bottom flagl.  The cordents were then
centrifuged and the iop ecter laver wag decanied from the glycercl, which remamed a2 the
bottom layer. Without amy foriher treatment, a sarapls of the methylester was analyzed on a
Hewlet-Pacland Gas C}u*o':nmc.togmph analyzer. The resuliz indicatzd ihat more than 99.9%
convargion was oblained. The conversion reaction ai lessi partially dependz on the molal
ratio of wethanol to ot Fov example, iv one embodiment the miclal raiio of methanol o Fat
ic batween about 10:1 and about 60:1, which resulis in a conversion ratio beiwesn about 25%
and about 99.9%.

Dy

[#035]  The erperimeatc were repeated with precswes ranging from 639 1Pa

gawe (100 psi gangs) to 2050 1Ps gauge (300 pei gougs), femparainres from 50°C to 120°C,

22

om 30

=

methanol molar ratios ranging & 40:1 1o 6001, and racidence limes Yanzing
mintes to A0 minuizs. The esier conversions achizved ranged from shout 909 o aboui
100°%. Higher preszures, higher teraperators, higher mathanol ratioz, and higher residence
times gancrally rasultzd fu an increased vate of vesciion. Experments wers alzs PErTormed
uzing recycled vegetable oil fom a ractavaami aod oil from goira, com, sunflower, and canola
seeds with ehwilar recults. Erperhments wers also conducied ucing sihanol instead of

mathanol, achieving gver 94°4 conversion.

Example 2 — Pilot Plant

[0036] A cingle tain contimous aperation plani was consirucied uSIng (wo

pacted colwmn reaciors. The first reacior was packed with 10 lierz of 2 glrong acidic cailon

exchenge rezin (C3T1BH frow US FILTEE®) in the foms of aboui 0.3 mm diaracter spheres.

-12-
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The second reactor was pacted with 10 liters of a zivong basic anion erchange rezin
(AG7ABOH Lo LS FILTER®), also iu the forim of 0.3 mva to 1 aan diamster spheree, Boily
eojuirie measured four fuzhes (47) in diameier and five fz2t (87) in lengih wd were equippad
with a si% fuch (67) diameter jacket srovnd their eniivs leagth to provide termperature control.

Heat exchangers were providad upsivesin of both 1eactors. The reactor columne and heai

exchangers wers comected in seoviee forming a ingle irain, interconnected by 1/77 tubes with
appropriate ball valves for izolaiion and nezdle valvas for flow conlrol. 411 columns were

mounted vertically with the whole uait sitting on a saven foot by dwee foot basz frame and

a
.

measwring about cight fect (27) in height. A compressed aiv operated reciprocating picion
pump was used to feed the unit,

[0037] Animal fat wag pre-conditioned by meliing, filteving, aod vacuum drying.
A jacksted mixing taak waz wermed to sbout 30°07 and then the meliad Fat, vaethans o, and
THF were added with mild agiiation. The mix concisizd of 8000 gme of animal fat with 2
methanol mols vatio ranging betwesa 40 4o 60 c:ud a THE mole ratio betweea 10 to 15,

[0038] The fivst reacior colunia was pre-heated and manizined between £0°C to

120°C uzinsz

7
=

cteam. The second reacior column was pre-heatzd snd weintzdned at 50°C to
60°C. The reaction nivivre waz thew puapsd into the pilot unii by supplying comprazsed air
to the: pump. The puosap fow capacity was controlled by controlling compreszed air pressure
euppliad to the pump. The reaction mizivse was frzi pacsed through a heat sxchanger, which
ag heated by steant. The reastion mixiure ten'q)araivrr-: reached 120°C at the exit of the heat
evchangar md overflowed nio ihe frst veactor catxlysi bed. The reaction wisture flow rats

wag adjusted to achievs a flow of about 10 L/hr.
[0039] After exiting the st reactor eolom, the rear ton mixinre overflowed nto

ond heat exchangzr where it wae coolad to a0°C, vaing water as the cooling medii.

SD

The miziore subsequently eatered into the second reacior colvmm, The fow rate tmough the
zecond reactor remained the same as in ihe fiest reacior, ihereby forming a cingle rain zyetem
without recycle.

(0040} A two ctags needle valve syster mounted on the discharge of the reacicr
was uzed to coniral the back prezsure in e pilot unit and scted az the et down valve o drop

the prodect (nid to atmospheric preseurs. The pilol i fom pump dischargs 1o ths final let

13-
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down valve was maintained at about 300 psi gaugz. The resction product was discharged
inte portable paile. The prodact minture wae then evapersted under vaswum by separate and
recover methancl and THY, leaving behind 2 mixtwe of maibyl eclere and glyserol. This
mixture was then filtered to eliminate 2olids presipieting fom e fat awd cenhifuged to
separate the methylester fivm glycerol. The top feyer from ihe contrifuge was decantzd to
obtaln almost pure ally esier suitabls for vse az bic dizzel.

[0041] Altheugh the irvention has bzen described with refersnce to embadiments
and examples, it shovld be wnderstond thay munerous and various medifications can be made

without departing froie the spirit of the invenion.

g
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WHAT IS CLAIMED IS:

1. A method of producing an sster from a Fatty feedstock material, Cotaprismng:

mixing the feedstock with an alcohol ard a cosolvent;

contacting the fesdsiock, aleohol, and cosolvent miviure with a first aolisd
eatalyei comprising acidic grovps to produce a firet veaction mivivrs; and

contacting the first reaction miviare with & zecond solid eatalyzi cormpriaing

bagic groups to produce a second reaction miziure.

£

2. The method of claim 1, whersin ths fatly feedotocl iz @ maberial azlected from
vz group congisting of one of raove oils, ane or rors fats, and combinations therzod.
3. The wethod of clain 1, further comprizing removing at Jeast a porticn of one

or move somponsite of the Mst reacticn mixture prior 1o contacting it with the second solid

catalyst.
4 The method of dasm ¥, wherein the aloohol is 2 Cp allanol.
5. The method of claim 1, wherein the alcohol is wathanol or ethanol.
£ The meithed of claiy |, whevein the frst soltd caialyst coroprizes a cation

exchange resin.

7. The method of claim 1, wherein the sacond solid catalyst comprises an anion

a. The mathod of claim §, wharsin the miving comprizes nsing 3 cosolvent to
produce a single phase mixture.

9. Thz meihod of claim 1, whersin the cocolvent i@ tetralydrofuran,

16. The method of claim 1, wherein c«:-ntac:iing the feedstocl, zt.lc:c;hol, and
cozolvent mixture with the first e2lid catalysi io conducied ai a pressure betwazen sbout 50
1Pa gauga to ahout 5000 1Pa gauge.

11, The method of clain 1, whersin contacting the feedetock, alcohol, and
cosolvent miztme with the first solid catalyzi i conducted at a pressurs betwaen about 1000
EPa zagge to about 5000 1:Pa gauge.

12, The method of claim 1, whereia coniacting first reaction mizture with the
second solid catalyzt is conducied at a preasws betwsen about 50 FPa gougs to about 5000

kPa gauge.
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3. The wethod of claim 1, whersin coniseting first reaction mixturs with the
cecond solid caialyet is condneted at 2 pressure bebwesa abonl 1000 EPa gauze to about 5000
kPa gauge.

14. The raeihod of clsim 1, whereii any given poriicn of the feedrtock contacts
the first solid catalyst v lese than one hour.

action

f 0
"_:

15, The method of olaim 1, wherein wy given partion of the first r
mizinrs contactz the second zolid catalyst for lecs than ons hour.

16.  An ester production systens, comprising:

a first veaciion vassel comprising a ot 20lid catalyst that compriser acidic
groups, the frst solid catelyei adapied o calalyze convarsion of free fatty acids to
esters;

a second rzaction veszel compriging 3 gec ond solid ¢ catalyst that compeises
basic gronps, the second solid catalyst adapied to catalyze comversion of tricglyceiides
to estars, the second reaction vessel in fuid commnunication wiih the first reaction
vessel; and

a purap confiziead (o drive a miztors of an ol or fai feedetock and an alochol
sequentially through the firat reaction veszel and the second reaction veszel.

17.  The zystem of claim 16, futher comprizing one or more additional reaction

vessels compricing e fivet aclid catalyei in fuid comrovnicaton with the fust veaction
vessel.

18, The sysiein of clzim 14, forther comprizing one oo vacrs additional reaction
vesszle compising the second solid caiabyst in fluid commumicaiion with (e second reaction
vessel.

19, The systew of claim 16, whereifn fluid commumicaiion betwaen the Aret

reaction venrzl and the ceoond restiion vessel ¢ pravided by a pipe connection between the
fist veaction vessel and the seccnd reaction vessel.

20, The sysiere of claim 16, wherein the fivet solid catalyet compriees a oation
exchange resin.

21 The eysiem of claimy 16, wherein the seond colid catalyst coraprises an anion

-16-
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22, The syziem of claim 16, wherein the frzt 1caction versel comprises column
sactor, a fized packed bed, 3 fluidized bed, = babbling bed, a bailing bed, a moving bed, an
clutriated bed, 3 civonlaiing bed, w agitated bed, o a combination thereal.

23, The gysiem of claim 16, wheren the szoond reaction vessel comprizes a
colomn reactor, a fixed packed bed, 2 Buidized bed, 2 bubbling bed, a boiling bad, a moving
bed, an elutriated had, 2 cirowlaiing bed, a agitated bad, 2 & corebination thereof.

7. The system of claim 16, fuiker compricing a beat sxchangar configured to
heai or conl fuid fowing inio at lzagi ove of the frsi veaction veesel and (he zecond reaction
vessel.

55 The zystem of claim 16, Rurther compnistag a first heat exchanger confizurzd
to heat o cool Auid flowing mic e frsi resciion vessel and 2 second hzat evchanger
configared to heat ar cool finid flowing into the second reaction vescsl, wherain the heat
erchangers are configured to provide fluid o the fivat veaction vessel at a temperature
different from that of fuid provided 6 the second reaction vaczsl.

25, Amethod of convarting a wiglycerids to one or wore other esiers, comprizing:

airing tha wiglycerids with &y aleohol and 2 cozolvent; and
contaciing e tiglycavide, aleohed, wd coscdvent mizboe with an anion
exchange resin.

4

27, Themethed of claita 26, wherzsin the aleohal it 2 Cyy allanol,
ne. Themethod of clairg 26, wharein the aleohol iz methanol.
“9.  The method of claim 26, whersin the miring comprises miriag a Tt v oil
faedztock with the alcohol and cosclvent.

20, The wethod of claim 26, wheein the wiving peoducing 3 single phase
mixture. ’

31.  Themeihod of claim 26, whersin the cozalvent iz tetrabiydvoforan.

32, The method of claim 26, wherein coviaciing the wiglyseride, alcohol, and
cosolvert raizture with the andon exchange resin is conductsd al a prasaars bebyeza about 50

kP2 gangze to about 5000 ¥Pa gauge.
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32 The method of claim 26, wherain comdacting the triglyceride, alcohol, and
cosolvent mixtue with the anion exchange racin i conducied at a prezsrs belween about
1000 kFa gauge to ahaout 5000 EPa gavge.

34 The methoed of claim 26, wherein a8 least about 90% of the Wiglyceride is
couverted 1o the cns or more other esters.

35, The method of claim 26, wherein at 1zact aboul 95% of the triglycaids is
converted io the one or more oithar esters.

26.  The mzithod of clafne 26, wherein &t least about P9%% of the triglyceride is
convertad to the one or move other ssiers.

37. The method of clabm 2¢, whersin any given poriion of the triglyceride,
alcohal. aad cosclvant mizture contacts the anion exc hange resin for leas than one hour.

38 A wmethod of converling a

£

frec fatly acid to one or more other ezters, the
method comprising
mizing the fiee fatty acid with an sleohed and 2 cozolvent; and
oontacting the fiee fitv acld, aleohcl, and cozolvent mizture with & caiion
exch ajf-.gc resin.

20, The maethod of claim 38, wherein the alcohol iz a . alkanol.

40 Themethod of claim 22, wherein the alcohol iz methenol.

4L, Thke mathod of claim 28, wherein the miring comprizes mixing 2 fai or oil
feadstock with the deohol and cosolvent

42, The method of claim 38, wherein the mizing produzing a smale phace
mixture.

43, The method of elaim 38, wharein the cosolvent iz tabrahydioforan,

44, The method of claim 3%, wherein coniacting the fiee fairy acid, aloohal, znd
cosolvent mixiure with the calica erchamge reviv iz conduciad at a prezonre between abeut 50
P2 gauge to about 5000 ¥Pa gauge,

A5, The racthod of claita 22, wherein contacting the fes Faify v oacid, alechol, zand
coselvent mixivee with the caiion exchange resiv o conducted 5 a pressure betwesn about

1000 EFa gauge to about 5000 kPa gangz,

18-
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46, The method of claine 35, wherein ot Yeast abont 90% of the free fatty acid ie

converted to the one or more other esters.

47, The method of clara 35, wherein at leagt about 25% of the free fatty acid is
converied to the ons or move other esters.

42, The meithod of claim 38, wherein at least aboug 99% of the fiee fatty acid i

converiad to the ous or move other esters,
49.  The method of daiie 3%, wherein any given potion of the frex faity acid,

aloohol, and sosolvent wiziure contacte the caiion 2rchangs veein for less than ons hour.

-19.
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los requisitos formales exigidos por la ley al momento de su presentacion.
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capitulo quinto del titulo primero de la Circular Unica N* 10 de 2001.
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