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Seæora 

JEFE DE DIVISION DE NUEVAS CREACIONE 

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 

E. S. D. 

REF: Expediente No. 01 035 611 - solicitud de patente de invenciOn 

a favor de INTEVEP S.A. 

Respuesta a oficio No. 13629 del 18 de octubre de 2007 

JUAN PABLO CADENA SARMIENTO, portador de la tarjeta profesional No. 
57.492 del C.S.J., obrando como apoderado de la sociedad INTEVEP S.A., 
segün lo acredita el documento de poder adjunto, manifiesto que ASUMO el 
conocimiento de las diligencias que se adelantan en el presente, y para dar 
cumplimiento al ArtIculo 45 de la Decision 486 del Acuerdo de Cartagena me 
permito dar respuesta a las observaciones de carÆcter tØcnico y jurIdico, 
relacionadas con la patentabilidad, para la concesiOn de la patente de segcin 
el concepto tØcnico No. 1894 notificado por fijaciOn en lista de fecha 18 de 
octubre de 2007. 

Atendiendo a las observaciones del seæor examinador respecto a la claridad 
de la solicitud nos permitimos presentar un nuevo capItulo reivindicatorio de I 
- 18 reivindicaciones el cual reemplaza completamente las reivindicaciones 
anteriormente presentadas. 

El capItulo reivindicatorio anexo elimina el uso de palabras ambiguas 
especificando aun mÆs el objeto y la materia de la solicitud, subsanando asi 
las objeciones presentadas por el seæor examinador. 
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El seæor examinador objeta las reivindicaciones de mØtodo porque, en 

opiniOn del mismo, se pretende proteger un mØtodo que no se estÆ 

definiendo. Segün el seæor examinador el uso de la palabra "proporcionar" es 

errado porque, segUn la real academia de la lengua esta palabra significa 

"Disponer y ordenar algo con la debida correspondencia de sus partes"; y, 

por lo tanto, "proporcionar un ingrediente" no especifica como se dispone y 

ordena dicho ingrediente. Al respecto cabe anotar que la Real Academia de 

la Lengua Espanola tambiØn define "Proporcionar" como: Toner en aptitud o 

disposiciOn las cosas, a fin de conseguir Jo que se desea". Por consiguiente 

la etapa o paso de "proporcionar" un ingrediente es perfectamente vÆlida, 

puesto que se estÆn disponiendo una serie de cosas, en este caso 

ingredientes, para lograr un fin deseado, en este caso la composiciOn. 

Prosigue el seæor examinador objetando la etapa de mezclado por no definir 

de manera precisa el paso y las cantidades de cada ingrediente. El respecto 

cabe anotar que el nuevo capItulo reivindicatorio anexo subsana esta 

objeción, definiendo de manera completa Ia etapa de mezclado del mØtodo. 

Prosigue el seæor examinador objetando la forma coma el solicitante define la 

cornposicion resultante. De acuerdo con el seæor examinador, establecer 

que la composición tiene un contenido de agua de 5% en volumen y una 

proporcion de 1 a I en volumen con el surfactante es inadmisible, por 

tratarse de un resultado a obtener. Al respecto cabe anotar que en un campo 

tan amplio como el de las emulsiones existen muy pocas formas de 

diferenciar unas de otras, particularmente cuando el campo de aplicaciôn es 

la industria de la explotaciOn petrolIfera. Las emulsiones que se utilizan en 

los pozos de petróleo tienen una finalidad muy similar y deben cumplir 

condiciones muy especiales, dado el ambiente en el que operan. Teniendo 

en cuenta Jo anterior, es claro que la ünica forma de diferenciar dichas 

emulsiones es por sus composiciones, las cuales se definen como las 

proporciones de cada uno de los ingredientes respecto a un ingrediente 

especIfico, o respecto al total de la emulsiOn. Si una emulsiOn contiene mayor 

a menor cantidad de un ingrediente determinado, y esto proporciona un 

resultado nuevo e inesperado, entonces dicha emulsiOn es claramente 
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novedosa e inventiva por sobre el arte previo, y la ünica forma de definir y 

diferenciar dicha emulsion es por su contenido del ingrediente en cuestión. 

Dado lo anterior, se le solicita respetuosamente al seæor examinador que 

acepte la definiciOn de las emulsiones de la presente solicitud por la 

proporción de sus ingredientes. 

Por ültimo, el seæor examinador cita una serie de documentos del arte previo 

que afectan la novedad y la altura inventiva de la presente solicitud, 

argumentando que el nUmero de anterioridades obedece a la extrema 

amplitud de la matena divulgada. El nuevo capItulo reivindicatorio especifica 

aun mÆs la materia objeto de la presente solicitud, y es claramente novedoso 

e inventivo por sobre los documentos del arte previo citados en la 

observaciOn. 

En vista de lo anterior, respetuosamente solicitamos el retiro de las 

objeciones a la presente solicitud, en base al nuevo capItulo reivindicatorlo 

anexo, el cual no afecta en ningün sentido el alcance de la invenciôn y, en 

opinion del solicitante, cumple a cabalidad con los requisitos de claridad, 

novedad, nivel inventivo y aplicabilidad industria exigidos por la Decision 486. 

De la Seæora Jefe, 

IeNP0 CADENA S RMIENTO 

T.P. No. 57.492 del C.SJ. 

C.C. 80.41 0.337 de Usaquen 

Carrera 7 No. 71-21, Torre B, Of. 402 

Bogota, Enero 10 de 2007 

CH 
Anexos 
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REIVINDICACIONES 

1. Una microemulsión de agua en hidrocarburos lIquidos 

estable CARACTERIZADA porque comprende una fase acuosa, una 

fase de hidrocarburo lIquida y un conjunto de surfactantes 

que tiene un HLB de entre 6 y 10 y que comprende un 

componente surfactante lipoflilco que tiene un HLB de entre 

1 y 8 y un componente surfactante hidroflilco que tiene un 

wi 

HLB de entre 10 y 18, en donde dicha fase acuosa y dicho 

conjunto de surfactantes se encuentran presentes en una 

relación en volumen de dicha fase acuosa a dicho conjunto 

de surfactantes de al menos 1, en donde dicha fase acuosa 

estÆ presente en una cantidad entre 5% en volumen yt, ext 

v4tien con reapecto al volume de dicha microemulsiôn, y 

en donde dicho componente hidrofIlico y dicho componente 

lipofIl–co estÆn presentes en una interfase entre dicha 

n 

fase acuosa y dicha fase de hidrocarburo liquido, y en 

donde dicho cnente 1IpofIlicŁ : àprEde  un 

Mtro 

3nit del £c4o ol eico 

2. La microemulsión de acuerdo con la reivindicación 1, 

CARACTERIZAIJA porque dicha microemulsión estable tiene un 

tamai’io promedio de gota peque?ia de entre 100 A y 700 A. 
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3. La microernulsi6n de acuerdo con la reivindicaci6n 1 0 

2, CARACTERIZADA porque dicha microemulsión contiene 

cosolvente en una cantidad menor que o iguàl a 2% en 

volurnen con respecto al volumen de dicha micro6mulsi6n. 

4. La microemulsión de acuerdo con la reivindicación 3, 

CARACTERIZADA porque dicho cosolvenie se selecciona del 

grupo que consiste en metanol, etanol, iso-propanol, n-

butanol, ter-butanol, n-pentanol, n-hexanol y mezclas de 

los mismos. 

1 

5. La microemulsión de acuerdo con la reivindicación 1, 

CARACTERIZADA porque dicho componente lipofIlico se 

selecciona del grupo que consiste en Æcido oleico puro, 

ester de sorbitÆn monooleato, ester de sorbitÆn trioleato, 

Æcido oleico etoxilado y mezclas de los mismos. 

fl 

6. La microemulsión de acuerdo con la reivindicación 1, 

CARACTERIZADA porque dicho componente hidrofIlico se 

selecciona del grupo que consiSte en Æcido oleico 

neutralizado con monoetanolamina, anina grasa polietoxilada 

y mezclas de los mismos. 

7. La microemulsión de acue 

reivindicaciones 1 a 6, CARACTERIZ 

con una de las 

porque dicho conj unto 
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de surfactantes ademÆs incluye un grupo funcional para 

mejorar el comportamiento de dicha microemulsi6n estable 

coma un aceite combustible, siendo dicho grupo funcional 

seleccionado del grupo que consiste en grupos funcionales 

con nitr6geno, cetonas, grupos epoxi e hidroxi, y mezclas 

,de los mismos. 

8. La microemulsi6n de acuerdo con una de las 

reivindicaciones 1 a 7, CARACTERIZADA porque dicho grupo 

funcional es un grupo óxido de nitr6geno. 

9. La microemulsi6n de acuerdo con una de las 

reivindicaciones 1 a 8, CARACTERIZADA porque dicha fase de 

hidrocarburo se selecciona del grupo que consiste en 

combustible Diesel, combustible Diesel sintØtico Fischer-

Tropsch, parafinas y mezclas de los mismos. 

10. Un mtodo para preparar una microemulsi6n de agua en 

hidrocarburos lIquidos estable de acuerdo con una de las 

reivindicaciones 1 a 9, CARACTERIZADO porque comprende los 

pasos de: 

proporcionar una fase de hidrocarburo liquido; 

proporcionar una fase acuosa; 

proporcionar un conjunto de surfactantes que tiene un 

HLE de entre 6 y 10 y que comprende un componente 
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surfactante lipofilico que tiene un HLB de entre 1 y’8 y un 

componente h–drofIlico que tiene un HLB de entre 10 y 18; 

mezclar dicha fase de hidrocarburo lIquido, dicha fase 

acuosa, ydicho conjunto de surfactantes en una relaci6n en 

volumen de dicha fase acuosa a dicho surfactante de al 

menos 1, con dicha fase acuosa en una cantidad de entre 5% 

en volumen y 15% en volumen con respecto al volumen de 

dicha microemulsjón y a una intensidad de mezcla de entre 1 

W/kg r 10.000 W/kg, a fin de proporcionar una microemulsiôn 

de hidrocarburo liquido en agua estable en donde dicho 

componente hidrofIlico y dicho componente lipofilico estÆn 

presentes en una interfase entre dicha fase acuosa y dicha 

fase de hidrocarburo lIquido, y en donde dicho componente 

lipofilico comprende un derivadà nitro olefInico del Acido 

oleico. 

11. El mØtodo de acuerdo con la r6ivindicacj6n iO, 

WWI 
CARACTERIZADO porque dicha intensidad de mezcla se 

encuentra entrel W/kg y 100 W/kg. 

12. El mØtodo de acuerdo con la reivindicaci6n 10 u 11, 

CAPACTERIZADO porque dicha microemulsi6n estable tiene un 

tamaæo promedlo de gota pequefia entre 100 A y 700 A. 
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13. El mØtodo de acuerdo con la re–vindicaci6n 10 o 12, 

CARACTERIZADO porque dicho paso de mezcla incluye ademÆs 

mezclar dicha fase acuosa, dicha fase de hidrocarburo 

lIquido y dicho conjunto de surfactantes con un cosolvente 

en una cantidad en volumen menor que o igual a 2% con 

respecto a dicha microemulsiôn. 

14. El mØtodo de acuerdo con una de las reivindicaciones 

10 a 13, CARACTERIZADO porque dicho cosolvente se 

selecciona del grupo que consiste en metanol, etanol, iso-

propanol, n-butanol, ter-butanol, n-pentanol, n-hexanol y 

mezclas de los mismos. 

15. El mØtodo de acuerdo con la reivindicaci6n 10, 

CARACTERIZADO porque dicho componente surf actante 

lipofilico se selecciona del grupo que consiste en Æc–do 

oleico puro, ester de sorbitÆn monooleato, ester de 

sorbitÆn trioleato, Æcido oleico etoxilado y mezclas de los 

mismos. 

16. El mØtodo de acuerdo con la reivindicación 10, 

CARACTERIZADO porque dicho componente surf actante 

hidroflilco se selecciona del grupo que consiste en Æcido 

oleico neutralizado con monoetanolamina, amina grasa 

polietoxilada y mezclas de las thismas. 
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VALIo5’pA 

7 6 147 RAEL 6  

Yo, BLANCA MATILDE NAVARtAGUNA, venezolana, abogada en ejercicio, mayor d 

edad, domiciliada en Caracas, titular de la CØdula do Identidad N° 3.829.465, inscrita en 

Instituto de Prevision Social del Abogado, bajo el N° 27.979, actuando en este acto en n1f  
rri.r- M Z5 

carÆcter de Apoderada Especial do INTEVEP, S.A., Sociedad Mercantil domiciliada e 
21 OR 

Caracas, debidamente inscrita en el Registro Mercanth Primero do la CircunscripciOjL 
----*..--.*----.------*---.-*----

Judicial del Distrito Federal y Estado Miranda, el treinta y uno (31) do mayo do 1979, bajo 4l 1 

N° 15, Tomo 65-A Segundo, reformada su Acta Constitutiva-Estatutos en diversa 6 

oportunidades, siendo su ültima reforma parcial la inscrita en el Registro Mercantil Segundo 

de la citada CircunscripciOn Judicial, el dia 17 de Agosto de 1999, bajo el No 17, Tomo 227-

.A Sgdo, y, finalmente, refundido en un solo texto dicho documento Constitutivo-Estatutos, 

segUn consta do documento inscrito ante la citada oficina de Registro, el dia cinco (5) de 

junio de dos mil (2000), bajo el N° 72, Tomo 128-A Sgdo., inscrita en el Registro de 

lnformÆciOn Fiscal No J-00110848-3, en ejercicio do la facuad que me confiere Ia ClÆusula 

Veintinueve(27), del documento Constitutivo-Estatutos de Ia CompaæIa, debidamente 

autorizada para este acto, segn consta en documento poder, debidamente autenticado por 

ante la Notaria Püblica del Municipio Gualcaipuro del Estado Miranda, el dia 18 d, arzo 

de 2003, bajo el No 92, Tomo 27, do los Libros do Autenficaciones ilevados po’, 
#4V por medio del presente documento declaro que: 

0. 
expresamente descritos en el presente documento, las facu 

conferidas en los seæores JUAN PABLO CADENA SA 
- 

� JARAMILLO y/o CARLOS H. PALACJO EASTMAN y/o HECTOR M. os 

domiciliados en Bogota, RepUblica de Colombia, apoderados ve ad ale con 

poder especial, amplio y suficiente, para recabar de las oficinas y utorida/coIombians 

administrativas y de policia, en cualquier instancia o recurso admistratj6, jaobtenciÆn 

de patentes do invenciôn, regJstrosdemarcas, diseæos industriales, modelos de utiIidad,v. 
depOsitos de nombres comerciales y enseæas, registros do derechos de autor y contratos 
sobre los mismos, obtención do certificados de obtentor de variedades vegetales; asi como, 

sus prog,renovaoneanotacionesdetraspaso, cambios do. nombre y/o domicilio; 

rIq elaborar, tramitar y registrar contratos de licencia y licencias de cualesquiera clases; 
/ 

Ill’ ’itervenir como demandante o como demandado en cualquier instancia y recurso ante 
ItVEp  
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cualquier Juez, corporación, funcionarlo pblico o autoridad en acciones judiciales,’ 

administrativas y de policia, tales como oposiciones al registro de marcas, acciones 

caducidad, cancelacion y nulidad; acciones rewindicatorias, acciones denvadas d4 - 

obtención o explotaciÆn. A este efecto, los faculto para elevar solicitudes, fdfrnilat 
descripciones, enmiendas, protestas, declaraciones, oposiciones, cancelaciones, nu Iidad 

apelaciones y reclamos; pagar impuestos, cuotas y gravÆmenes prescritas par la ley; �" 

renunciar o desistir a derechos concedidos o en curso de concesiôn; recibir toda c!ase de 

documentos y valores, dando el descargo respectivo y, en general, para dar ante dichas 

autoridades todos los pasos necesarios al efecta indicado y tomar todas las medidas que 

creyeren conducentes al resguardo de los intereses de rpi poderdante, con todas las demÆs 

facultades legales necesarias. Este poder comprende Ia5 facultad de ratificar o confirmar en 

nombre demiotorgante lo actuado; as[ coma, ila facultad de desistir, transigircomprometer�

sobre derechos concedidos o en curso de concesiOn, previa autorización del otorgante. 

Asimismo, nombro, en representación de INTEVEP,_S.A. a: JUAN PABLO CAPNA 

SARMIENTO y/o BEATRIZ JARAMILLO y/o CARLOS H. PALACIO EASTM.N-,:y/91. 

HECTOR GOMEZ MEJIA, todos domiciliado(s) en la Carrera 7, No 16-56, 

apoderados especiales en Colombia, con facultades para recibir notificaciones 

previamente establecidas en este documento. Finalmente, revoco Iasustituciónde 

otorgada por mi a los seæores RAMIRO CASTRO DUQUE y/0JUAN PABLO CADENA 

SA /o BEATRZ JARAMILLO S., segUn consta de documento autenticado por 

te del Municiplo Gualcaipuro del estado Miranda, el dia 28 do marzo de 

Tomo 32 de los libros de autenticaciones Ilevados por esta NotarI-

po\tIa Oficina Principal de Registro del estado Miranda, el dia 28 de marzo 
6 "

 

OIEL 
’de 2O034rWmente, presentado por ante el Ministerio de Interior y Justicia, Dire,p,cpn 

j! Rts- y Notarias, el dIa I de abrIl do 2003 y Iuego apostiIIde 
S I(Th 

C( fnidad can Convenio de La Haya del 5 do octubre de 1961, por ante el Mini  brio d 

Relacione terio es, Dirección General de Relaciones Consulares, el dia 4 do äVIkd.  
’ 

?VEP 
003, baja el N° 026972 En Los Teques, ala fecha do su presentacion y autenticacionINL
 . 

E? o UI J’ 1UBLICBOLWA1UANA 
O I 4 DEVENEZUELA 

U ESTADO MIRANDA 

� DID 4 0 ’/ 

.5. 
V 

_________________ 
� 

V Ic. A 
ATEM 

UIIj Nil. II0I.IVALI[S 
W. 

M2001 00097679 
4 

V 

SATEM 

,7vT:7/e[ 
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CIENTO NOVENTA Y SEIS (196) No. 81, Tom: 30. 

REPUBLICA BOLl VARL4NA DE VENEZUELA 

� ... MINIS TERIO DEL INTERIOR YJUSTICIA 
- C 

i ’ia’ "-��. 

’NOAi IA PLTBLICA DEL MUN1CIPIO GUATGAIPURO. ESTADO MIRANDA. Los 

/V:0’’/ ((0 De DOS MIL CINCO 
TAD/ 

V 

V 

OJ.005)._ 
1940 y 1461 El anterior documento redactado por el Abogado: CARLOS ENRIQUE 

FLORES, Inscrito en el inpreabogado bajo el No 32.550, Fue presentado para su Autenticadón y 

DevoluciÆn segtn planilla N° 189632, defecha: 10-03-2005. Presente (s) su (s) otorgante (s) 

dijo (eron) ser y ilumarse: BLANCA MA TILDE NAVARRO LAGUNA mayor (es) de edad, 

domiciliado (s) en: LOS TEQUES, de nacionalidad: VENEZOLANA de estado civil: 

DIVORCIADA portador (es) de la (s) CØdula i(s) de Ident-idad No. V-3.829.465 Leldo y 

confrontado con sus fotocopias, firinado en estas y en el presente original, en presencia del 

Notaric � el(los) Otorgante(s) expuso(ieron) "SU CONTENIDO ES CIERTO Y 

-4v1IA(NUE5TRAS) LA(S) FIRMA(S) QUE LO AUTORIZA(N)". El Notario en tal virtud, da 
�� . 

.Fe-1blica del presente documento y de las copias firmadas en originales que formaran el Tomo 

’ç� PrIæipal y el Tomo Duplicado en presencia de los testigos: LOURDES PERDOMO y 
t- Ii 

J.JJJ?ITH VBRJCENO, titulares de las CØdulas de Identidad Nros: .V-8.682.840 y V-
�� 

70.509 dejdndolo inserto bajo el Nro. 81 Tomo: 30 de los libros de Autenticaciones ilevados 

por esta Notar1tz. El Notario que suscribe hace constar que ha dado cumplimiento al Articulo 

78 del Decreto Ley de Registro y del Notari ado e informó a las partes del contenido, naturaleza, 

V trascendencia y consecuencias legales de los actos o negocios otorgados en su presencia, los 

cuales manifestaron su plena conformidad. FUE INUTILIZADOS TIMBRES S POR - 

� BOLl VARES 30.000,00. Igualmente lefuepresentado Registro MercanWEA, 

’-- debidamente en ci Registro Mercantzi Primero de la_CzrcunscripczonJc)tpl4?tsLyjLjJ 

-yEsüzdo Miranda defecha3lde mayo de1979,bajo 
;; i - ..� - - - V 

-rejbrinada suActa Constitutiva Estatutos en diversas oportu 
- � --’ ’.-:, . j ’. Il�’ 

- � partial la inscrita en ci Registro Mercantil Segundo de la citadfrCir’I?Id4W Judicial 

cii Jcha 17 de agosto de 1999, bajo el No. 17, Tomo: 22  finalmente 
\ 

;efundido en un solo texto dicho documento Constitutivo Es segÆn consta de 

6-4ocumento inscrito ante la citada Oficina de Registro enfecha: 5 de junio do 2000 bajo el 

No. 72, Tomo: 128-A Sgdo. Representada en este acto por su apoderada Especial 



CIENTO NOVENTA Y STETE (197) VTO, 

i5( 

ciudadana: BLANCA MA TILDE NAVARRO LAGUNA seg(tn� documento der, 
autenticado por ante esta misma Notaria en cha: 18-03-2003, anotado bajo el . 92; 
tomo: 27 La Notaria para este ado se traslado y constituyo en la sede de. JNTE P, ’ 

N S.A., Estado Miranda, a las /’ ’/’( ’ fue autorizada para este acto Iit 

ciudadana: JUDITH BRICEIJO Titular de la cØdula de identidad No. 6.870.509 
funczonarza de esta Notaria Confornw al Artwulo 29 del Reglamento de Regil 
Notaria Publica 

EL NOTARIO PUBLICO EL fLOS) OTORGANTE (S) 

CA MA TILDE ARRO LAGUNA 

fTh 

IL 
I 
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Repüblica Bolivariana de Venezuela 

* 

MINiSTRIo DEL ThETE1UOI( Y JUSTICIA 

Se lØgaliza la firma que antecede de la ciudadana 

ROSA CARRE1O ESCOBAR 

quien es como se titula, Registradora Principal del Estado Miranda 
Se advierte quo la, presente legalizacion no prejuzga acerca de 

ningün otro extremo do fondo m do forma. 
Caracas, 22 MAR 2005 

Afios 1940 y 1460 

Por elMinistro, 

MARIA CR1 TIN BARR 
Directora General de Regletros y Notarias 

Por delegacion de firma, segUn Rae. No 434 del 17-09-2004 
pubioada en Gaceta Oficial N° 38.025 del 17-09-2004 
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 
DIVISION DE NUEVAS CREACIONES 

Radicación No. 
Clasificación Internacional (IPC): 
Concepto TØcnico No. 

Patente de lnvenciôn 

Via Nacional II1 
Via PCT (fase nacional) 11111 

01-35611 
CIOLI/00 
587 

Patente de Modelo de Utilidad 

Cap. I Cap. II LI 

/ 

Como resultado del examen definitivo, realizado con fundamento en el artIculo 48 
de la Decision 486 de la Comisión de la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

1.1. Descripciôn: Folios 5 a 54 

1.2. Reivindicaciones: Folios 62 a 63 

Folios 208 a213 

1.3. Prioridad: Folios: 72 a 185 
Fecha 
Pais 
NCimero 

1.4. Argumentos del solicitante Folios: 204 a 207 

tal como se radicó 
inicialmente 

tal como se radicô 
inicialmente 
tal como se modtuicO en 
fecha 10 de enero de 2008 

5 de mayo de 2000 
Estados Unidos 
09/565556 

2. Modificaciones (artIculo 34 D.486 y art. 22 Tratado PCT) 

No es posible aceptar las modificaciones realizadas por el solicitante toda vez que 
amplIa el objeto inicial de la solicitud. 

De acuerdo con el ArtIculo 34 de la Decision 486 "el solicitante de una patente 
podrÆ pedir que se modifique la solicitud en cualquier momento del trÆmite. La 
modificaciOn no podrÆ implicar una ampliaciôn de la protección  que 
corresDonderla a la divulaaciôn contenida en  la solicitud inicial." La misma 
DecisiOn 486 en su ArtIculo 51 reza que "el alcance de la protección conferida 
por la patente estarÆ determinado por el tenor de las reivindicaciones"; y en 
el articulo 30 se afirma que "las reivindicaciones definirªn la materia que  se 
desea proteger mediante la patente". 

De acuerdo a lo encontrado en la solicitud original, alli no se contempla la peticiOn 
de protección del denvado nitro olefinico del Æcido oleico. Tampoco se contempla 
el Ilmite superior del 15% de la fase acuosa en la emulsiOn. 



AdemÆs de lo anterior, debe recordarse qua segUn el Articulo 28 "La descripcion 
deberÆ divulgar la invenciôn de manera suficientemente clara y completa para su 
comprensión y para qua una persona capacitada an la matena tØcnica 
correspondiente pueda ejecutarla. La descripciôn de la invenciôn indicarª el 
nombre de la invenciOn e incluirÆ la siguiente información:... e) una descripción 
de la mejor manera conocida por el solicitante para e’ecutar o Hevar a la 
prÆctica la invención, utilizando ejemplos y referencias a los dibujos, de ser Østos 
pertinentes..." Si an la supuesta invención fuera relevante el derivado nitro 
olefinico del Æcido oleico, esto se deberla ver reflejado an las mejores formas de 
Ilevar a cabo la invención, algo  qua no sucede. Tampoco hay ejemplos o 
elementos qua permitan afirmar qua esto sea as!. 

Por todo lo anterior, no as posible aceptar las modificaciones hechas por el 
solicitante. 

3. AnÆlisis de la Prioridad 

Se aceptan las prioridades anexadas, toda vez qua corresponden a la misma 
materia de la solicitud an estudio 

4. Objeto de Ia invención 

� Titulo de Ia solicitud EMULSION DE AGUA EN HIDROCARBUROS 
� Las reivindicaciones I a 33 de Ia solicitud en estudio se refieren a: 

o (1) Una emulsion de agua en hidrocarburo qua comprende una 
fase de agua, una fase de hidrocarburo y a tensioactivo, donde dicha 
fase de agua estÆ presente an una cantidad mayor qua o igual a 
alrededor de 5% an volumen con respecto al volumen de dicha 
emulsion, y dicha fase de agua y dicho tensioactivo estÆn presentes 
a una relaciôn an volumen de dicha fase de agua con respecto a 
dicho tensioactivo de por lo menos alrededor de 1. 

o (19.-) Un mØtodo para elaborar una emulsion de agua an 
hidrocarburo, qua comprende los pasos de: proporcionar una fase de 
agua; proporcionar una fase de hidrocarburo; proporcionar un 
tensioactivo; mezclar dicha fase de agua, dicha fase de hidrocarburo 
y dicho tensioactivo an cantidades suficientes para proporcionar un 
contenido de agua de por 10 menos alrededor de 5% an volumen con 
respecto a dicha emulsiOn, y proporcionar una proporciOn an 
volumen de dicha fase de agua con respecto a dicho tensioactivo de 
por lo menos alrededor de 1, donde dicho mezclado se Ileva a cabo 
a una intensidad de mezclado suficiente para formar una emulsiOn 
estable de dicha fase de emulsiOn an agua an dicha fase de 
hidrocarburo. 

� Los anteriores producto y procedimiento buscan elaborar combustibles con 
mejores propiedades. 

� La Clasificación Intemacional de Patentes (IPC) para esta solicitud as 
CI OL 1/00. 

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

5.1. Reivindicaciones (artIculo 30 D 486) 

El capitulo reivindicatorio de la solicitud an estudio presenta los siguientes 
defectos: 



LIM 
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� Palabras ambiquas. NO se admite el uso de frases y/o palabras que 
generen ambiguedad o imprecisiones. Por tanto, expresiones como 
"airededor", "baja gravedad", "sustancialmente libres", entre otras, NO 
SON ACEPTABLES. El solicitante, accediendo a las observaciones hechas 
por esta oficina, estÆ de acuerdo en retirar este tipo de expresiones, por lo 
que se entenderÆ que en el capItulo reivindicatorio objeto de estudio, 
dichas expresiones no existen. 

� Las reivindicaciones de mØtodo. De acuerdo a lo encontrado en el 
capitulo reivindicatorio, el solicitante pretende que se le proteja un mØtodo 
que no define. El mismo se encuentra redactado de la siguiente forma y 
presenta los siguientes problernas: 

Reivindicaciôn Pro blema 
Un mØtodo para elaborar una emulsiOn 
de agua en hidrocarburo, que 
corn prende los pasos de:  

Proporcionar, segün la Real Academia, 
es "Disponer 

y 

ordenar algo con la debida 
correspondencia en sus partes". De lo 
anterior, el hecho de tomar un paso 

proporcionar una fase de 
como "proporcionar un ingrediente" no 
especifica como se dispone 

y 

ordena el 
hidrocarburo;... 

proporcionar un tensioactivo;... 
ingrediente que el solicitante relaciona  

proporcionar una fase de agua... y 
simplemente se relaciona una 

composiciOn, no un mØtodo. Va contra 
la legislaciôn, toda vez que [as 
reivindicaciones deben definir la 
materia a proteger, algo que con estas 
expresiones no sucede. 
Este paso es sumamente ambiguo, 

mezclar dicha fase de agua, dicha toda vez que se trata de unir de forma 
indeterminada la composiciOn tampoco 

fase de hidrocarburo dicho definida antes. Aun mÆs, coloca 
tensioactivo en cantidades suficientes... expresiones ambiguas e inaceptables 

como "cantidades suficientes" 
para proporcionar un contenido de 

agua de por Jo menos alrededor de 5% Lo que el solicitante coloca aqul es el 
en volumen con respecto a dicha objetivo a lograr. Es decir, define lo 
emulsiOn, 

y 

proporcionar una proporciOn caracteristico como lo que se quiere 
(sic) en volumen de dicha fase de agua alcanzar, algo inadmisible en una 
con respecto a dicho tensioactivo de por solicitud de patente. 
lo menos airededor de 1...  

Es inadmisible este aparte toda vez 
que: 

donde dicho mezclado se Ileva a cabo NO define como es se realiza el
 mezclado. 

a una intensidad de mezclado suficiente El afirmar que se reahza con un
para formar una emulsiOn estable de mezclado suficiente es inaceptable por 
dicha fase de emulsion en agua en lo etØreo 

y 

ambiguo del mismo. 
dicha fase de hidrocarburo... El formar una emulsiOn estable es 

tambiØn un resultado a alcanzar. 

En general, puede decirse que el solicitante no estÆ definiendo ningn 
mØtodo para ser protegido. Un mØtodo es una secuencia de pasos 
perfectamente definidos que permiten alcanzar un fin. El fin es claro, no asi 
los pasos. 
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Segün el solicitante, proporcionar tambiØn significa "Poner en aptitud o 
disposiciOn las cosas, a fin de conseguir lo que se desea" y que con esta 
definiciôn ya lo hace claro. Esta es una respuesta totalmente 
desafortunada, toda vez que cualquier tØcnico encontrarÆ inapropiada la 
contestaciôn. Poner en aptitud no define absolutamente nada. Poner en 
aptitud no muestra una etapa tØcnica. Poner en aptitud es una frase 
ambigua que da para miltiples interpretaciones. Poner en aptitud no es una 
frase comünmente empleada en la tØcnica pues por si misma no significa 
nada. En general son inaceptables las observaciones del solicitante. 

En otros apartes de las objeciones hechas por esta oficina, el solicitante da 
Ia razón a este despacho. 

En general, las reivindicaciones de mØtodo no pueden ser 
porque no cumplen con los requisitos de claridad exigidos por la legislacion. 

Por lo anterior, el capitulo reivindicatorio no cumple con el requisito de 
definiciôn, claridad, concision o sustento por la descripción de acuerdo al art. 
30 de la Decision 486.y/o art.22 Tratado PCT y por consiguiente. solo se 
estudiarÆn de fondo las reivindicaciones I a 18. 

6. Determinación del Estado de la TØcnica 

� La fecha que se ha tenido en cuenta para determinar el estado de la tØcnica 
es 5 de mayo de 2000 la cual corresponde a la fecha de presentaciôn de la 
solicitud prioritaria. 

� Teniendo en cuenta la fecha indicada se realizô Ia büsqueda en el estado de 
a tØcnica de documentos relacionados con la solicitud encontrÆndose los 
siguientes documentos mÆs relevantes: 

Fecha de 
No Documento TItulo Publicaciôn 
Dl GB 2217229 Solubilising composition 1989.10.25 

D2 W09734969 Emulsified fuel and one method for preparing 1997.09.25 
same  

D3 EP 0157684 Composes oraniques a fonction nitrate utilisables 1985.10.09 
comme_additifs_ pour 

D4 EP0475620 

_carburants_diesel  
Microemulsion diesel fuel compositions and 1992.03.18 

method 
D6 WO 9913031 

_ofuse  
Emulsion blends 1999.03.18 

D7 W099 35215 An additive compositions also used as a fuel 1999.07.15 
composition _comprising _water soluble _alcohols  

7. AnÆlisis de patentabilidad (artIculo 14 D486) 

La presente solicitud quiere que se le proteja una emulsiOn de agua en 
hidrocarburo que comprende una fase de agua, una fase de hidrocarburo y un 
tensioactivo, donde dicha fase de agua estÆ presente en una cantidad mayor que 
o igual a 5% en volumen con respecto at volumen de dicha emulsiOn, y dicha fase 
de agua y dicho tensioactivo estÆn presentes a una relación en volumen de dicha 
fase de agua con respecto a dicho tensioactivo de por to menos 1. 

Objeto de la protecciôn 
I EmulsiOn de agua en hidrocarburo 
2 Comprende Fase agua, fase hidrocarburo 

y 

tensioactivo. 
3 Fase agua, presente en una cantidad mayor o igual a 5% en volumen 
4 RelaciOn fase agualtensioactivo (en volumen) mayor o igual a I 



7. 1. Novedad (articulo 16 D486) 

7.1.1. Documento D2: WO 9734969 

- SOLICITUD COLOMBIANA ANTERIORIDAD D2 
01-035611 DOCUMENTO WO 9734969 

- 

I Emulsion de agua en Todo el documento refiere emulsiones 
hidrocarburo de agua en hidrocarburos. Ver par 

ejemplo el resumen. 
2 Comprende Fase agua, fase Todo el documento refiere una emulsion 

hidrocarburo 
y 

tensioactivo. que tiene una fase agua, una fase 
hidrocarburo y un surfactante 

3 Fase agua, presente en una En la pÆgina 12 se refiere que se 
cantidad mayor o igual a 5% en recomienda que el agua este en 
volumen proporciOn de 0,1 a 50%. El intervalo 

corresponde plenamente con Ia que el 
solicitante desea proteger. 

4 Relaciôn fase agua/tensioactivo En la pagina 12 tambiØn refiere que el 
(en volumen) mayor o igual a I agua preferiblemente se debe encontrar 

entre 0,1% a 50% 
y 

los tensoactivos en 
un intervalo entre 0,05 a 5%. Es 
evidente que al proporciOn de 
agua/tensoactivo en volumen es mayor 

I o igual al 

Como se observa, todas las caracteristicas tØcnicas de la solicitud 
colombiana se encuentran anticipadas en el documento W09734969, 
par Ia que la presente solicitud carece de novedad. 

7.1.2. Documento D4 EP 0 475 620 

- SOLICITUD COLOMBIANA ANTERIORIDAD D4 
01-035611 Documento EP 0 475 620 

- 

I Emulsion de agua en Relaciona una emulsion, mÆs 
hidrocarburo especificamente una microemulsiôn. 

Ver resumen. 
2 Comprende Fase agua, fase Comprende una fase de hidrocarburo, 

hidrocarburo 
y 

tensioactivo. una fase agua 
y 

un sistema de 
surfactante. Ver resumen 

3 Fase agua, presente en una Ease agua presente hasta en un 30%. 
cantidad mayor o igual a 5% en Ver resumen 
volumen  

4 RelaciOn fase agua/tensioactivo RelaciOn fase agua/surfactante de al 
(en volumen) mayor o igual a I 1 menos 2 

ObsØrvese como todas las caracteristicas de la solicitud colombiana 
estÆri contenidas en la anterioridad D4. NO puede hablarse, par 
consiguiente que exista novedad en la presente solicitud. 

7.1.3. Documento D6 WO 9913031 

Con esta anterioridad se encuentra que: 



- SOLICITUD COLOMBIANA ANTERIORIDAD D6 
01-035611 DOCUMENTO WO 9913031 

- 

I Emulsion de agua en Toda la anterioridad se refiere a una 
hidrocarburo emulsiOn agua-hidrocarburo. Ver 

resumen 
2 Comprende Fase agua, fase La emulsiOn comprende una fase 

hidrocarburo 
y 

tensioactivo. hidrocarburo, una fase agua y un 
surlactante. Ver resumen. 

3 Fase agua, presente en una El agua puede variar en un rango muy 
cantidad mayor o igual a 5% en amplio, donde se prefiere una relaciOn 
volumen hidrocarburo/agua desde 90/10 hasta 

10/90. Ver pagina 4. 
4 Relaciôn fase agua/tensioactivo De acuerdo a 10 relacionado en la 

(en volumen) mayor o igual a I pagina 5, la cantidad de surlactante 
mayor a 0.001% 

y 

mÆs preferiblemente 
hasta menos de 5%. Ver folio 5 

Nuevamente se halla que la anterioridad revela todo lo que el 
solicitante pretende que se le proteja. Nuevamente un documento 
afecta de manera directa la novedad de la presente solicitud. 

Como se observa, Ia revelado en la solicitud colombiana ya ha sido revelado 
par documentos anteriores como D2, D4 o D6 de forma independiente. Par Ia 
anterior, se considera que la presente solicitud no posee el requisito de 
novedad para que se le conceda el privilegio solicitado. 

7.2. Nivel inventivo (artIcul618 D486) 

T. 7.2.1. Comparando la presente solicitud con el documento Dl se encuentra 

U 
- SOLICITUD COLOMBIANA ANTERIORIDAD Dl 

01-035611 DOCUMENTO GB 2217229 
I Emulsion de agua en Habla principalmente de una solución 

hidrocarburo homogØnea de agua 
y 

aceite. Habla 
que son conocidas las emulsiones de 
agua y aceites 0 combustibles 

rocarburos). Pagina 1. 
2 Comprende Fase agua, fase Comprende una fase agua, una fase 

hidrocarburo y tensioactivo. aceite 
y 

un componente que permite Ia 
estabilidad de la solución. La finalidad 
de este componente es la misma de ba 
de un tensioactivo. Pagina 3 

3 Fase agua, presente en una Se recomienda que el componente 
cantidad mayor o igual a 5% en estabilizador sea 10 partes por 10 
volumen partes de agua 

y 

100 partes de Diesel. 
Es decir, el agua debe estar en una 
proporción de 10/120 equivalente a 
8.33%. Es decir mayor a 5% en 
volumen. 

4 Relación fase agua/tensioactivo Nótese coma la relación preferida es 10 
(en volumen) mayor o igual a I partes de estabilizador a 10 partes de 

I agua. 



La ünica diferencia radica en que la anterioridad se enfoca hacia una 
soluciôn y no una emulsion. Sin embargo, un tØcnico medlo 
considerarla quecuando se habla de soluciones se podria entender 
microemulsiones, tal como 10 refiere la anterioridad D7 en la pagina 1. 
AdemÆs de lo dicho, nOtese como la DI da por sentado que existen ya 
dichas emulsiones y que generan mUltiples problemas, por 10 que la 
soluciOn propuesta en dicho documento va mucho mÆs allÆ de la 
propuesta de la solicitud colombiana para resolver el mismo problema 
planteado. Es decir, la anterioridad revela mÆs altura inventiva que la 
misma solicitud colombiana. Para un experto en la materia, 10 
revelado en la solicitud colombiana es demasiado obvio partiendo del 
documento DI. 

7.2.2. El documento 03 (EP 01 57684) relaciona un aditivo nitro olefinico 
que permite mejorar el nUmero de cetano de hidrocarburos diesel. Si 
bien es cierto que esta anterioridad no senala especificamente el uso 
del agua, dado 10 esbozado por el solicitante y combinando este 
documento con otro como 02, cualquier persona que conozca del arte 
encontrarÆ obvio lo enseæado por esta solicitud. 

7.2.3. El documento D7 WO 99 35215 enseæa 

- SOLICITUD COLOMBIANA ANTERIORIDAD D7 
01-035611 DOCUMENTOWO 9935215 

- 

I Emulsion de agua en Relaciona un amplio nUmero de 
hidrocarburo anterioridades que muestran 

emulsiones agua hidrocarburo. Ver 
p6gina6. 

2 Comprende Fase agua, fase Las anterioridades enseæan dichos tres 
hidrocarburo y tensioactivo. componentes. 

- 

3 Fase agua, presente en una 
cantidad mayor o igual a 5% en 
volu men  

4 Relación fase agualtensioactivo 
- (en volumen) mayor o igual a I  

La anterioridad ha encontrado que aun mejor que las emulsiones con 
agua, son las emulsiones con alcoholes. Relaciona un buen nUmero de 
documentos en el que el agua es una de las fases, pero han 
encontrado que el alcohol posee mejores caracterIsticas que la misma 
agua. Por tanto, es claro que la anterioridad posee un avance 
tecnolOgico mayor al revelado por la solicitud colombiana. Dicho 
documento 07 ensefla que lo revelado por la solicitud colombi-an-aya 
ha sido supero De lo anterior, puede decirse que 

9itiarece de la altura inventiva para que se le conceda el 
pnvilegio solicitado. 

-- - 

De todo lo anterior, se tiene que cI’ª presente solicitud cce)de la altura 
inventiva necesaria para que se le concedaeTp?M1iäiiiitado.,.dado=-que-Ias  
composiciones reivindicadas son evidentes para una persona medianamente 
versada en la materia. Aun mÆs, las anterioridades revelan que la tecnologIa 
ha avanzado en grado mayor al revelado por la solicitud colombiana y que esta 
no representa ningUn salto tecnolOgico. 
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This invention relates to a composition which 

enables water and oil to be combined into a mixture 

which behaves as a clear stable homogenous solution 

The composition may be used, for example, in forming 

stable solutions of fuel oils end water and finds 

particular use as an additive to diesel fuel oil that 

has previously been contaminated with water or to 

diesel fuel oil that might be expected subsequently 

to suffer from such contamination. 

The presence of water in, particularly, fuel oil 

can cause a Cumber of difficulties. If the water is 

present as an undesired contaminant, the burning of 

the resultant fuel is often uneven or, if the fuel is 

used in an engine, erratic running and stalling often 

results ,together with a serious risk of corrosion. 

In addition, the presence of water in, fuel oils in 

amounts too small to give rise to such difficulties 

can still be undesirable as it can produces lack of 

clarity or haze which is unappealing to the 

consumer. On the other band, there are occasions 

when it might be desirable to be able deliberately to 

add water to fuel oils in a stable mixture as an 

extender and for the known improvements in 

performance and cleaner exhaust emission that can 

result in, for example, engines using diesel fuel. 

Alargenualber of attempts have been made to 

deal with these problems by attempting to create 

stable emulsions of the diesel or other fuel oil with 

water. Such attempts, even with proprietary brands 

of additive (diesel fuel improvers), have not been 

wholly Successful because long-term stability of the 

resulting mix cannot be achieved in practice. As the 

emulsions or suspensions formed with the adoition of 

such additives break down, problems of poor engine 
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running, even stalling, and corrosion of system 

components (including biologically aggravated 

corrosion) arise. Stability problems have been found 

to be particularly acute with the higher fraction 

distillate hydrocarbon fuels (such as gàsolene, 

kerosene and normal diesel fuels) in which separation 

of the oil and water components often occurs in a 

very abort period of time. Where biocides are added 

to the emulsion to combat biochemically aggravated 

corrosion, this adds more complications to the 

already difficult task of attempting to formulate 

fuel, additives for the stable mixing of oil and water. 

The present invention seeks to avoid the above 

mentioned problems and to provide additives which 

allow the formation of oil-water mixtures which are 

true solutions or behave as such. The term "solution" 

herein thus includes any mixtures which are clear, 

homogeneous and have substantially the seine stability 

as solutions,. 

The present invention accordingly provides a 

composition for combining oil and water as a stable 

solution which comprises (a) an oil-soluble grade of 

alcohol ethoxylate having a hydroxyl number greater 

than 160 and a melting point below -15 C, (b) a 

diethanolamide of a higher fatty acid, or a mixture 

of such diethanolamides and (c) a polyglycol .ether of 

a higher fatty acid. 

The components of the composition are 

appropriately mixed together (with the alcohol 

ethoxylate as the major component) in amounts which 
would allow a solution to be formed on addition to 
the intended oil and water mixture. The mentioned 

higher fatty acids include the normal 

emulsifier-forming acids, of which lauric and oleic 

acid are particularly preferred. 

48 airs,,,. 
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Particularly preferred compositions of the 

invention comprise the following components 

(1) 48 parts by volume of an oil -soluble grade of 

alcohol ethoxylate having a hydroxyl number 

greater than 160 and a melting point below -15C, 

(2) 3-8 parts by volume of lauric dietbanolamide, 

(3) 3-8 parts by volume of oleic diethanolamide, 

(4) 1.5-4 parts by volume of a polyglycol ether of a 

higher fatty acid, e.g. ethoxylated oleic acid, 

the parts by volume in each case being relative to 

the total volume of the composition. 

In an alternative embodiment components (2) and 

(3) are replaced by 6 to 16 parts by volume of either 

lauric diethanolamine or oleic diethanolamine alone. 

The composition according to the invention 

preferably also includes 0.25 to 1 part by volume of 

ethylene glycol monobutyl ether as an extra 

component. The presence of this extra component is 

particularly useful in dealing with mixtures of water 

and lighter fraction oils. 

The present invention further provides a method 

of forming a stable solution of an oil and water 

mixture comprising adding to the oil and water 

mixture a composition of the invention in an amount 

sufficient to provide a clear stable solution on 

mixing, and such a solution when so produced. 

The number of parts by volume of each component 

in the composition is selected so as to allow for the 
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formation of a stable solution of the intended oil 

and water mixture. The exact amounts of each 

component of the composition required to give a 

solution of the intended oil-water combination may 

easily be found by simple experiment. 

As an example, it a 10 parts by water of water 

in 100 parts by volume of normal diesel oil is to be 

treated, an appropriate composition would comprise 

48 parts of component (1), 8 parts each of components 

(2) and (3), four parts of component (4) and 1 part 

of the ethylene glycol monobutyl ether. Where there 

is a lower amount of water present, lesser 

proportions of components (2) to (4) would normally 

be present in the composition. For example, it 1 

part by volume of water in 100 parts by volume of 

diesel is to be treated, an appropriate composition 

would comprise 48 parts of component (1), 3 parts of 

components (2) and (3), 1.5 parts of component (4) 

and 0.25 parts of the ethylene glycol xnonobutyl ether. 

The minimum quantity of composition to be added 

would normally be expected to be between 5 and 15 

parts by volume relative to the volume of the oil 

water mixture to be treated, but the exact amount may 

be found by gradually mining in the composition until 

a clear solution is formed. Thus, for example, 10-12 

parts of the agent (but preferably 16 parts for the 

beet effect) are sufficient to treat the 10 parts 

100 parts diesel mixture already mentioned, 

whereas 6 parts by volume per 100 parts of mixture 

are suitable for treating the 1 part water 100 

parts diesel mixture. The addition of too low a 

quantity of composition to the oil and water. mixture 

(as for example only 2 parts of composition to the 

first mentioned water: diesel mixture) is to be 

avoided as it will result in Just an emulsion being 

formed instead of a solution. 

ONSDOW .( nIr49II. 

-5-

The components of the composition are all 

readily available commercially. Suitable alcohol 

ethoxylates of component(l) are for example "Dobanol 
91/2.5" (Trade Mark of Shell Chemicals) and 

"Synperonic 91/2.5" or "Synperonic A 3" (Trade Marks 

of I.C.I. Plc.). "Texofor 14-6" (Trade Mark of 

AEl.S.Limited) is suitable as the polyglycol ether of 

higher fatty acids of component(4). 

Particularly preferred ethoxylates of component 

(1) are those based on C9 and Cll alcohols mixtures, 
more especially mixtures also including alcohols 

having chains with even numbers of carbon atoms. 

"Dobanol 91/2.5" is such an ethoxylate obtained 

by the addition of 2.5 moles of ethylene oxide per 

mole of Dobanol 91 (a mixture of C9, C10 and C11 
alcohols). 

The less highly preferred "Synperonic 91" range 

is manufactured by the base catalysed ethoxylation of 

Synprol 91 - a fully saturated synthetic primary 

alcohol which contains only C9 and C11 alkyl chains 

and typically, consists of 507 v/v linear alcohols 

with the remainder being sionobranched and 

predominantly the 2-methyl isomer. 

The composition of the present invention not 

only allows ready mixing of fuel oils and water but 

also allows the addition of further substances as 

fuel extenders in the oil-water solution. Thus, for 

example, animal and vegetable oils, even including 

tallow and butter, may be added successfully to 

diesel oil and water to form a clear solution on 

addition of the composition of this invention. 

Other extenders which contain water or are 
hygroscopic, such as alcohols, may also be 
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successfully adoed to fuel oils to form permanent 

mixtures with the fuel oil. Previous attempts to 

extend fuel with alcohols, for example, have not been 

wholly successful because of phase separation and 

subsequent burning out of valves in the engine by the 

resulting pure alcohol component. 

The compositions of the present invention allow 

the formation of stable solutions which show no sign 

of breaking down after extended periods of time, in 

contrast with the emulsions formed with prior art 

additives. Thus oil and water mixtures incorporating 

compositions of the invention have formed clear 

solutions showing no sign of separation of the 

components over periods of as long as three years. 

The uses of solubilising compositions are by no 

means restricted to these uses but include numerous 

other applications such as oil recovery, the sate 

cleansing under pressure of oil tanks (conventional 

low-flash point solvents being unnecessary) and as 

additives to jet fuel. however yet further 

applications will readily occur to the man skilled in 

the art. 

The following examples illustrate the formation 

of compositions of the invention and their use for 

the formation of stable solutions of water and oil 

and also show that such solutions (in contrast to 

emulsions formed with conventional additives) have no 

significant corrosive effect on the various materials 

employed as fuel system. and engine components. 

DM=ID 40 22022M I 
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Example 1 

A composition suitable for combining IOU parts 

of diesel with 10 parts of water by volume was 

prepared by adding together the following surfactants 

in the volume proportions stated: 

240 parts Dobanol 91/2.5 

40 parts lauric diethanolamide 

60 parts oleic diethanol amide 

20 parts ethoxylated oleic acid (e.g. Texofor N6) 

5 parts ethylene glycol monobutyl ether 

The surfactants were mixed vigorously together 

to form a homogeneous solution. 

The following Example shows the use of this 

composition for forming a solution of a 10:1 by 

volume mix of diesel and water. 

Example 2 

10 ml of water was added to 100 ml of diesel in 

a clear glass container. The composition of Example 

1 was introduced into the resulting diesel-water 

mixture using a syringe, or an accurately talibrated 

measuring cylinder capable of holding 15 to 20 ml, 

and the mixture was stirred slowly until a clear 

homogeneous solution was created. A good degree of 

clarity was achieved after some 10 to 12 ml of the 

coposition of Example 1 had been introduced. The 

remaining bloom was removed, when desired, by the 

further addition of up to 4 ml of the composition. 

The composition according to the invention may 

equally be formed in situ when forming the oil-water 

solution, as will be seen from the following Examples 

3 and 4. 

. ,,,,zm $. 
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Example 3 

A clear solution of diesel oil and water having The of amounts of solubilising composition which 

a volume ratio of 10:1 was formed by combining 100 ml need to be added to particular oil and water mixtures 

diesel oil and 10 ml water in a suitable transparent to obtain a solution may be determined in a similar 

glass container and thereafter adding thereto a manner to that shown in the following Example. 

mixture of 6 ml "Dobanol 91/2.5" and 2 ml. oleic - Example 5 

oiethanolamide and stirring slightly. The solution 3 ml of water were mixed with 30 ml of diesel oil. 

resulting cleared to a sinokey haze. Next a mixture Thereafter 1, 2, 3, 4, Sand 6 ml portion of the 

of 1 ml ethoxylated oleic acid "Texotor Mb" and 0.25 composition of Example 1 were added to separate 

ethylene glycol monobutyl ether was stirred in. sample of the oil:vater mixture. The results shown 

In a second step, a mixture of "Dobanol 91/2.5" in Table 1 were obtained. 

and oleic diethanolamide in a volume ratio of 3:1 Table 1 

continued to be added, stirring gently, until a clear Content of Effect on the diesel oil:water mixture 

solution was achieved. Not more than 6 ml of composition 

"Dobanol 91/2.5" and 2 ml of oleic diethanolamide of Example 1 

provided by this latter mixture was normally required 

- the precise amount depending on their age and 1 ml A white substance resembling white 

quality, gloss paint formed which settled to 

As an alternative, the oleic diethanol snide the bottom of the container. The 

could be relaced, in part or in whole, by lauric bulk of the liquid was a semi-clear 

diethanolamide. . red. 

Example 4 2 ml An emulsion with an appearance 

A clear solution of diesel oil and water having similar to creme shampoo was formed. 

a volume ratio of 1UO:1 was formed in an identical This emulsion appeared relatively 

manner to that of Example 3 except that 3 ml "Dobanol stable. After 3 weeks it had, 

91/2.5", 0.3 ml oleic diethanolamide, 0.15 ml however, separated into four layers. 

"Texofor Mb" and a few drops of ethylene glycol 

inonobutyl ether were employed in the first step and 3ml A reddish solution with a blue haze 

a mixture of "Dobanol 91/2.5" and lauric to it was formed. Even after 3 weeks 

diethanolamide in a volume ratio of about 6:1 this solution remained stable with no 

normally providing not more than 2 ml of "Dobanol visible separate occurring. 

91/2.5" and 0.3 ml of lauric diethanolamide was 

employed in the second step. . 4m1 A clear diesel-red solution was 

obtained with no haze and no 

separation of fluid occurring. 

00ID .00 2217V0* I. 
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Table 1 (cont’G.) 

Content of Effect on the diesel oil:water mixture 

composition 

of Example 1 

5 ml No further improvement could be made 

6 ml to the solution containing 4 ml of 

the composition of Example 1. A 

similar clear diesel-red solution was 

obtained using these quantities of 

the composition although these 

solutions turned very slightly cloudy 

after staneing for 3 weeks. 

The foregoing Table thus shows that the addition 

of just 9% by volume of the composition is sufficient 

to allow a solution of the 10:1 diesel:water mixture 

to be formed. The addition of amounts of composition 

in excess of 12% by volume may be seen to give no 

further benefit. 

The effectiveness of compositions of the 

invention as compared with that of proprietary diesel 

fuel improvers which are claimed to absorb mpisture 

in vehicle fuel systems is shown in the following 

Example. 

Example 6 

The composition of Example 1 and other 

proprietary diesel fuel improvers were compared by 

adding 10% water to the composition and improvers and 

vigorously shaking the samples to distribute the 

water. The specimens were then left to stand. 

When the water was ended to the composition of 

Example 1 a reaction was seen to occur immediately. 

The other diesel fuel improvers, although appearing 

slightly cloudy when vigorously shaken, very quickly 

separated into two layers. The composition of 

Example 1 remained a homogeneous clear pale yellow 

ONSOOM U flIP* 
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liquid even after standing. A piece of mild steel 

was inserted into each sample. Although this gave no 

reaction with the mixture of water and the 

composition of the Example, considerable corrosion 

occurred in the steel in the other fuel improver 

samples showing the presence of a separate water 

phase. 

Further investigation shoved that the diesel 

fuel improvers failed to absorb even 0.5% water in 

diesel. 

The compositions of the invention (in pure form 

and in an oil:water solution) show slight or no 

corrosive effect on the standard component materials 

of engines and fuels systems, as may be seen from the 

following Examples 7 and B. 

Example 7 

Samples of the test materials listed in the 

following Table were each carefully cleaned using 

emery cloth in the case of metallic samples and 

tissue in the case of non-metallic samples. A 

separate jar was provided for each sample in the case 

of each of the three fluids. The respective jars 

were then tilled with test fluids which were (a) 

untreated diesel oil, (b) the pure composition of 

Example 1 and (c) a solution consisting of 30 cii of 

diesel oil, 3 cii of water and 4 ml of the composition 

of Example 1 (referred to in Table 2 as 

"Solution-Si"). Next cleaned Samples were immersed 

in the test fluid in the jars which were left 

undisturbed at room temperature (20’C) for two 

months. Table 2 records the visual changes which 

were noted after this time. 
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Separate tests show the rubber sample to 

increase in weight on contact even with untreated 

diesel. hence the type of rubber tested would 

obviously be unreliable in diesel systems. 

The noted reaction on copper and brass may be 

only a surface coating but, in any case, it is 

anticipated that neutralisation or at least a 

reduction in the alkalinity in other forms of the 

solubilising composition may reduce or remove this 

effect. 

Example 8 

Since tank corrosion is usually initiated at the 

interface between the liquid and the air above, a 

test was set up to simulate conditions in a fuel tank. 

harrow strips of mild steel were placed in 

bottles half-tilled with test fluids, the solution of 

Example 7, untreated diesel, water and in addition, 

an emulsion formed by adding only 2 parts of the 

composition of Example 1 to 30 parts of diesel and 3 

to parts of water. One set of these four bottles was 

left undisturbed, another was inverted once’ and then 

left undisturbed and a third set was inverted daily. 

The tops of the bottles were loosened to allow air 

into the bottles and the effects of corrosion were 
I’ 

observed. 

The only liquid sample to show any sign of 

corroding the steel in any of the sets of bottles was 

water. The emulsion and solution both left the steel 

perfectly clean, as did the untreated diesel. 

The following Example shows that compositions of 

the invention when added to diesel fuel allow the 

fuel to be used effectively in engines with possible 

coat saving from the presence of water or other 

additives as fuel extenders. 

DWSWW  22172GOa I. 
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Example 9 

A series of tests were conducted on a "Ricardo 

Eb" (Trade hark) single cylinder four stroke 

compression-ignition engine in which the compression 

ratio was set at approximately 22 : 1 and the 

injection timing was set at 330 before T.D.C. 

(except for two spot checks of the effects of varying 

this, which were made in one test at 25 00 rev/aim). 

A first set of tests was carried out at a 

constant engine speed of 1500 rev/win to obtain 

engine torque as a function of pump rack (i.e. 

throttle) setting. Except in the region of Lull 

throttle opening the torque output at a given 

throttle setting (and hence fuel consumption rate) 

from a normal diesel fuel was found to be higher than 

when the composition of Example 1 was added to take a 

10:1 diesel:water mix into a fuel solution. 

Expressed another way - to obtain a given torque, and 

hence power output, with the fuel solution it was 

found to be necessary on this test engine, at 1500 

rev/win, at 1.0w powers, to increase the throttle 

opening slightly, to compensate for there being less cUese1 

fuel in the total liquid flowrate. 

)ext a second set of tests enabled performance 

curves of net load or torque at nearly full throttle 

to be generated as a function of engine speed in the 

range $00 - 3000 rev/win by adjusting the load on the 

torque dynamometer whilst maintaining a constant 

throttle rack setting. 

At engine speeds below about 1600 rev/win the 

above-mentioned solution provided a greater power 

output than normal uncontaminated diesel. From 1600 

rev/aim up to around 2100 rev/aim the position was 

reversed with normal diesel apparently being slightly 

better, and above this speed normal diesel fuel was 

considerably better. 

40 Wtfth I. 
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However, these tests were conducted at a 

constant injection timing. Spot tests at 2500 

rev/win with both normal diesel fuel and the solution 

of the diesel:wster mix indicated that performance 

would be improved by advancing the injection timing 

and also that a greater improvement occurred with the 

fuel solution. It injection timing could be 

optimised over the speed range it is anticipated that 

the benefits of improved performance at this throttle 

setting should be extended to a speed rather higher 

than 1600 rev/win. 

This Example thus shows that under certain 

conditions (at least) or with certain types of 

engines diesel fuel which has been contaminated with 

10% tap water and to which the composition of the 

invention is added to form a solution yields 

essentially the same, and perhaps slightly improved, 

power output as a normal uncontaminated diesel fuel 

oil. It has also been found to be possible to run an 

engine on diesel fuel oil to which had been added 18t 

by volume of butter and sufficient of the composition 

of Example 1 to form a solution. 

J 
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1. A composition for combining oil and water as a 

stable solution which comprises 

(a) an oil-soluble grade of alcohol ethoxylate 

having a hydroxyl number greater than 160 and 

melting point below -15°C, 

(b) a diethanolamide of a higher fatty acid, or a 

mixture of such diethanolamides, and 

(c) a polyglycol ether of a higher fatty acid. 

2. A composition according to claim 1, which 

comprises the following components 

(1) 48 parts by 
volume 

of an oil-soluble grade of 

alcohol ethoxylate having a hydroxyl number 

greater than 160 and a melting point below -15°C, 

(2) 3-8 parts by volume of lauric diethanolamide, 

(3) 3-8 parts by volume of oleic diethanolamide, 

(4) 1.5-4 parts by volume of a polyglycol ether of a 

higher fatty acid, 

the parts by volume in each case being relative to 

the total volume of the composition. 

3. A composition according to claim 2, additionally 

comprising 0.25 to 1 part by volume, relative to the 

total volume of the composition, of ethylene glycol 

monobutyl ether. 

4. A composition according to claim 3 for combining 

10 parts by volume of water in 100 parts by volume of 

diesel oil, comprising 48 parts by volume of the 

ethoxylate of component (1), 8 parts by volume of 

seumo.m 22tY229A I. 
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each of the diethanolamides of components (2) and 

(3), 4 parts by volume of the ether of component (4) 

and 1 part by volume of ethylene glycol monobutyl 

ether, the parts by volume being relative to the 

total volume of the composition. 

5. A composition according to claim 3 for combining 

1 part by volume of water in 100 parts by volume of 

diesel oil, comprising 48 parts by volume of the 

ethoxylate of component (1), 3 parts by volume of 

each of the diethanolamides of components (2) and 

(3), 1.5 parts by volume of the ether of component 

(4) and 0.25 parts by volume of ethylene glycol 

monobutyl ether, the parts by volume being relative 

to the total volume of the composition. 

6. A method of forming a solution of a mixture of 

oil and water comprising adding a composition 

according to any of claims 1 to 5, to the oil and 

water mixture in an amount sufficient to provide a 

clear solution on mixing. 

7. A method according to claim 6, in which a 

composition according to claim 3 is added to a 

mixture of 10 parts by volume of water and IOU parts 

by volume of diesel oil in an amount of 14 parts by 

volume relative to the oil and water mixture. 

8. A method according to claim 6, in which a 

composition according to claim 5 is added toa 

mixture of 1 part by volume of water and 100 parts by 

volume of diesel oil in an amount of 6 parts by 

volume relative to the oil and water mixture. 

9. A solution whenever produced by the process of 

any of claims 6 to 8. 

10. A solution according to claim 9, additionally 

containing a fuel extender. 

11. A solution according to claim 10, in which the 

fuel extender is ethanol, tallow, butter or a 

vegetable oil. 
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COMBUSTIBLE EMIJLSIONNE ET L’UN DE SES PROCEDES D’OBTENTION 

DOMAINE TECHNIQUE: 

Le domaine de La prØsente invention est celui des compositions 
combustibles, en particulier, des carburants destinØs I Itre utilisØs dans Its moteurs 
thermiques. Plus prØcisØment, Its combustibles envisages dans It cadre de linvention 
contiennent majorizairement des hydrocarbures liqwdes et nOtarnnlent: 

- ceux d’oiigine mindrale ida que les ddrivØs de pØtrole du type essences, 
gazoles, kdrosInes, niazouts et/ou tels que Its ddrivØs de charbon ou du gaz 
(carburants de synthIse). 

- ceux d’origine vØgØtale tels que Ics huiles vegØtales esteriæØes ou non, 
- ci leurs mØlanges. 
La prØsente invention vise plus spdcifiquemena de nouvelies compositions 

de combustibles constituØes par des emulsions d’eau dens en moms un hydrocarbure 
ci gtindralement dans un mØlange dhydrocarbures, comn’ie par exemple celui qui 
compose It gazole. II va done are question dans It present exposØ d’dmulsions 
stabilisØes eau/hydrocarbures, comprenant des tensioaciifs propres I pennenre 
Vºmulsification et la stabilisation de idles emulsions. 

La prdsente invention a Øgalement pour objet un procØdd dobtention de 
combustibles (e.g. carburants) ØsnulsionnØs eau/hydrocarbures associØs 

a 

un ou 
plusieurs tensioactifs. 

ART ANTERIEUR: 
25 

30 

35 

La prdsenie invention s’Inscrit dans la, dØniarche, depuis longiemps on 
vogue, de mise all point de compositions de combustibles notamment de carburants 
comprenant des produits de substitution des dØtivØs de pØtrole, dens des soucis 
dØconomie et delimitation de la pollution. 
L’eau eat trØs vite apparue comma un additif ou un substituant partiel intØressant de 
Vessence ou du gazole. L’eau eat on effet un liquide peu onCreux et non toxique, qui 
s’est montrd apte I diminuer la consommation en carburant, de mime que remission 
de pofluants visibles ou non. 
MalgrØ tous ces avantages prØsumØs, aucun carburant eau/hydrocarbures n’a 
jusqualors etC ulilisd industriellement, I grande Øchelle, dens des applications 
covuxŒtes en raison de difficultCs rØdhibitoires de anise on oeuvre at thatilisation. 
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Scion me premiere approche, it a CtØ envisage de prØvoir It stockage 

sØparC d’eau ci de carburant stir Ic vChicule et leur mØlange au moment de lutilisation. 

Celle approche ndcessite l’lznplantation I bard du vØhicule thin dispositif complexe ci 

sophistiquC de mØlange at de dosage spØcifiques. La coOt, lencombrement at la 

S fragilhtC de tels dispositifs sont appanis comme Øtant totalement dissuasifs pour It 

dØveloppement de carte approche. 
La deuxiŒme approche apprØbendable consiste I mettre on oeuvre des 

mØlanges tout puts d’eau at de casburant, mais cela etait sans compter avec Its 

problImes considerables de stabilitØ an stockage de tels mØlanges dans des domaines 

10 detempØrature variant de-20°CI-7O°C,  etdestabilitØ dans des conditions 

d’uihlisation de l’Ømulsion dans un reservoir. 

II existe abash de multiples propositions techniques infructucuses, qui 

visaient, on vain, I fournir des carburants ØmulsionnØs comprenant de l’eau et, plus 

gInØralement, de nouveaux carburants non polhuants, ci entrainant une faible 

15 consomniation. 
A utre d’lllustration thin tel Øtat de la technique, on pout citer la demande 

de brevet francaisN°  2470 153 qul divulgue tin carburant Ømu1sionnØ comprenant des 

hydrocarbures, de Veau, am alcool (methanol, ethanol) ci no systŁme Ønaulsifiant formC 

par du monoolØate dc sorbitan at par du non4phØnol ethoxylØ. La concentration du 

20 systŁme Ømulsifiant dans reniulsion eat comprise entre 3 ci 10 % en volume. La 

presence indispensable d’alcool dam cette emulsion, constitue un ØlØment 

extrØmement pØnalisant, nolainment eta regard de lØconomie ci des performances 

moteurs susceptlbles d’Œtre obtenues avec carte emulsion. En outre, ily a lieu de noter 

que la stabilitC de cette emulsion eau-alcool’hydrocatbure n’est pas des plus 

25 probantes. En effet, an bout de 72 heures de stockage de reamilsion, cc qui 

correspond I une durØe rØaliste de non- utilisation dun vØhiculc fonctionnant avec cc 

carburant, on assiste lun debut de separation de phases (dØphasage/dØmixtion) castle 

les hydrocarbures ci Ic mØlange hydroalcoolique. Las hydrocarbures dØphasØs 

(separes) au tunic de cette durØc peuvent reprØserner jusqu’I 3 % en volume de 

30 l’Łmulsion. II est aisØ d’Iapaghter qu’aprŁs quelques jours de stockage. Ia dØphasage de 

ceite emulsion scion La demande NO 2470153 eat suffisamment important pour dcvenir 

rØdbibitoire am fonctionnement, dans des conditions nonnales d’application. 

On connait par ailleurs all wavers du brevet US N° 4877414 un carburant 

ºmulsionnØ comporlant no certain nombre daddhtifs, dont un systŁme Ømulsillant 

35 formC par du sesquiolØate de sorbitan, du mono-olØatc de sorbitan at de rether de 

polyoxyØthylŒne (6 OE) de doddcylalcoot Dc mazuŁre prØfØrØe scIon cc brevet, la 
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concentration totale de tous Its additifs est d’environ 2,1 ¶/o. liormis It systôine 
dmulsifiant, Its autres additifs susceptibles d’Øtre emptoyds peuvent �tre: une monoa 
-olg5ne (dØcŒne-1), It mØthoxymdthanol, It toluØne, un alkyle benzŁne ci l’hydroxyde 
de calcium. Cette formulation est exirØmement complexe. no serait-ce qua par le 

5 nombre d’additifb mis on oeuvre. Elie est on mitre relativement onØreuse. Enfin, Ic 
carburant ØmulsionnØ salon cc brevet souffie lui-aussi d’un inanque de stabilitØ, en 
particuuier I basse tempdrature. La Demanderesse a d’ailleurs Pu maitre cola 
clthrexnent en Ividence on reproduisant Vexexnple prlfØrI de misc on oeuvre du 
carburant ØinulsionnC selon cc brevet US. U sest avØrC qua FCmulsion se sØpare 

10 (dCphase) en une heure. Le phØnomŁne eat encore accentul I basse temperature 
infºiieure i 5° C. On ose alors I paine imaginer, cc qui pourrait se produirc dens des 
reservoirs de vØhicule contenant cane emulsion at places dans des conditions 
hivernales rØefles d’utilisation. 

L’abregC du brevet japonais NO 77.69 909 donnØ dans It chemical abstract 
15 37:138 513 a, concenie tin carburant ØniulsionnØ (kØrosŁne eau) comprenant du 

sesquioldate tie sorbitan at de FØther de polyØthylŁne glycol tie nonyiphenol, I titre 
dØmulsiflants. La taille des gouttelettes de phase dispersØe aqueuse est 20 p at en 
moyenne tie l’ordre de 10 p. Cette proposition technique tie permet pas elle non plus, 
de satisfaire convenablement mix objectifh tie stabilitd physicochimiques, de limitation 

20 de Ia pollution, d’dconomie at de reduction de la consommation n cathurant. Cot 
enseignement technique tie petit done Øtre daucun secours pour tin honinie du mØtier 
se placant darts la, ddmarche prospective de Finvention 

Un autre chemical abstract, NO 101:57568; rdsumant to brevet brdsilien 
D
 92  4947, vise tin combustible Øinulsionnd comprenant des hydrocarbures constituØs 

25 par des dØrivds tie pdtrole extrØtnement visqucux at tourds, de Feati, tie l’Øthanol et un 
dmulsifiant constituŁ par du nonylphØnol dthoxyl& Ce combustible dinulsionnd eat 
destini I Øtre utilisØ darts Its fours, Its brCtleurs I mazout conventionnels. Ce 
combustible ne saurait rØpondre aux specifications attendues de performances de 
combustion, de limitation des polluains at tie faible consommation. En outre, la 

30 stabilitC physicochimique de cane emulsion n’est pas bonne. 
La deniande de brevet internationale PCT WO-93118117, art nom de la 

Demanderesse, ddcrit des combustibles dmulsionnØs que Ia prØsente invention se 
propose de perfectionner. 
Cu combustibles dmulsionnØs, qui peuvent Œtre des carburants, comprennent des 

35 quanthes spdcihiques dhydrocarbures ci un ensemble d’additifs on quantitØ mineure 
dont notamment on systlme Øniulsiflam comprenant de roleate de sorbitan, du 
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polyalkyllne glycol at de l’Øthoxylate daIkylphØnol. La phase dispersde de ces 
combustibles dmulsionnØs est constitude par de leau prdsente I hauteur de 5135 % 
on poids tandis que Its additifs sont presents 

a hauteur de 0,111.5  % en poids. 
Las plages de concentration en oldate de sorbitan, on polyalkylŁne glycol ci en 

.5 ethoxylate d’alkylphØnol sont, respectiveinent (en … en poids), de 0,20.0,26/0,20-
0,25/0,20-0,27. Toute la demande de brevet fait Øtat de la, misc on oeuvre de quantites 
egales de ces trois additifs principaux:1/I/l. 

Las performances de ces combustibles ØmulsionnØs connus, en terme de stabilitØ, de 
reduction des polluants visibles at invisibles, de reduction de Ia consommation ci 

10 d’Øconomie, sont tout a fail perfectibles En particulieç  la recherche et dØveloppement 
or ces carburants ØmulsionnØs a pennis de rØvØler qua des ameliorations on tenne de 
coot at de stabilitC de VØmulsion Øtaiem souhaitables, notamment dans des conditions 
rØelles d’utilisation stir vØhicule. 

Ii ressort de cane revue de Fan antØrieur quid existe Un besbin insatisfait 
15 on un combustible ŁmulsionnC qui soft physicochimiquement stable (pas tie 

dØphasage), pen polluant, ºconomique ci rØducteur de consommation. 
Forte de cc constat, la Demanderesse s’est done fixØc tin certain nombre 

d’objectifs qui vent Œtre ØnumØrØs ci-aprØs. 
L’un des objectif; essentiel de la prØsente invention eat tie pallier cette 

20 lacune en fournissant tin combustible dmulsionnØ, on particulier tin carburant, formC 

par tine emulsion gable cczu/Itydrocarbures, qui reste parfbitement homogØne sur de 

longues periodes de temps, aussi bien darts des reservoirs de stockage qua darts des 
ØlØments des circuits constituant Its dispositifS de combustion, dans lesquels lesdits 

combustibles sent susceptibles d’Œtre utilisØs. 

25 Un autre objectif essentiel de la prØsente invention eat defournir tie 

nouveaux carburants ØmulsionnØs peifectiotmØs procurant de bans rØsultats en 

matiŒre tie reduction de la consommation de combustibles et tie reduction de 

FØmission tie polluants visibles que sont Its flmiØes at its particules solides et de 

polluants invisibles gazeux tels que CO. NO, et/ou SO2, hydrocarbures imbrOtØs et 

30 CO3. 

Un autre objectif essential tie la prØsente invention eat tie fournir de 

nouveaux combustibles ØmulsionnØs qui soienl thin prix de revient faible, de nianiŒre 

Inc pas annihiler It gain procure par It remplacement paitiel dhydrocarbures coOteux 

par de £eau. 
35 Un autre objectif tie la prØsente invention en de founik tin procØdØ tie 

preparation tie combustibles ØmulsionnØs stables, non polluants at economiques. 
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lequci procddØ se devant dŒtre luiaussi pen otheux ci par ailleurs facile a inetiro en 

oeuwe, sans protocols opØrataire ci dispositifsopbistiquØs. 

Dana un tel contexte, Is Demanderesse a poursuivi son effort inventif ci a 
mis au paint de nouveaux combustibles dreulsionnds p rfcctionnØs, dont £oiiginalitØ 

5 est. 

these part, de presenter une phase dispersØe aqucus% conssituØe do 
gouttelettes do taille rØduite dotØes dun film interfacial permottant do parer an 
pbØnomŁne de coalescence. 11 est on outro essendel pour Ia stabilitC de l’dmulsion quo 
Ia distribution do taille des gouttelettes d’eau soit aussi fine quo possible, 

10 ci d’autre part, do sØlectionner mc composition du systŁme Ømulsifiant 
concourant a l’obtccdon des specifications do stabilitØ, do taille ci do distribution de 
taille goundettes do la phase aqucusedans la phase gazole 

EXPOSE SUCCINCI DE L’JNVENTION: 
is 

D’oii U s’ensuit que la presents Invention concerne un combustible 
Ømuisionnd perfecdoundi consume par une emulsion d’eau dam an mains un 
hydrocarbure,

 

left combustible dtant caractØrisØ 
-4 on cc quo cone emulsion composte un systŁme dmuisiflant 

20 comprenant: 

A (I) an mains un ester do sorbitol do fbnnule gdndrale: 

tf�CH�CHi�X  0) eu (l’) 
0 10 

x Hx 

dam laqucile: 
25 - los radicoux X soot identiques on diffØrenis entre eax ci 

con spondeni cl%acun 1: OH,, R’COO- avec RI roprdseniant un 
radical hydmearbonØ aliphatique, saturØ on bisawrØ lindaire an 
ramifld, Øventuellement substhuØ par des hydroxyles ci ayant de 
7122 atomes de carbons, B.’ diant do preference  tin rage acide 

30 gras privd dun carboxyleterniinal, 

cci ester (1) prØsnniant umelfl,fl comprise entre let 9; 
A (U) an mains un ester d’adde gras do formule gdnØrele: 
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R2�C�O-(R0-R’ (U) 
II 
0 

PCTIeR9IRIO475 

dens laquelle: 

- 
g2 reprdsonte mu radlcŁl hydrocarbonØ aliphatique, sature on 

insaturØ, lindaire on rantiflØ, Ivernueflement substitud par des 

fonctions hydroxyles ci ayant do 7122 atomes de carbone, R2 

dtant do prØfØrence un reste adde gras privd d’un cmboxyle 

sonn 

- B.3 Øtani mu alkylØno lindaire ou ramiflC on C,-0O3 do prØfdrence 

on PA, 

- n est un nombre entier supØrleur on Øgal 1 6 do prØfØrence 

compris entre 6 et 30, 

- B.’ correspond I : H, alkyle linØsire on ramiflØ en C,-C,,, 

11 
�c�R’ 

avcc B.’ rØpondani I la mflme definition quo cello donnØe supra 

pour B3; 

cat ester (11) ayant do prØfhrence une ILB supdrieure on Øgale a 9; 

A (UI) an mains mu alk)phØnolpolyaIcoxylØ do foreside gØnØsale: 

Fe�&O-(W-0)?Fe  

� danslaquelle: 

� B.’ reprØsente un alkyle llndaire on ranuiflC en C,-C20, do 

prØfØrence on C3-C,; 

- in cat un nozubre ender supØrleur on dgal 18, do prdfØrence 

compiisentre8eil5, 

- V em B.’ rØpondent respctivenment mix mØmes definitions quo 

colas donndes supra pour R3 et R4 do la forinule (II), 

cot ester (Eli) ayant do prØfdrence tune In.B comprise ewe 10 ci 

15; 
-4 on cc quo ce systŁme ªnulsifiant a une IUB globale comprisecntro6 

ci S. do prØfØrencc caere 6.5 ci 7,5. 
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ci on cc que L’dinulsion eat rØalisde de ide sorte que la taifle moyenne 

des gouttelettes de phase dispersde aqueuse soil infØrieure Cu Øgale a 3 pm, de 

prdfdrence a 2 pm ci plus prefarentiellement encore a 1 pm, avec un Øcan-type 

infØrieuril pm. 

5 Ces caractdtistiques avantageuses ci innovantes portent: 

air It profil dimensionnel des gouttelettes de phase aquelse 

- ci sur It selection inventive dune composition appropnde 

pour It systŁme dmulsiflant, 

se ddinarquent trŁs clairement de l’bwention scion It WO 9318 117, que perfectionne 

10 Ia prØsente invention. 

Lea carburants ªnulsionnØs pezf’ectionnds qui sont dotes de ces 

caractØristiques, bdndficient d’une grande stabilitØ en stockage sur de longues pdiiodes 

de tenips. fls no dCphasent pea (separation de phase) ci cc aussi bien dans des 

reservoirs que dans las divers Øldments consiituant ins circuits d’alimentation de 

15 dispositifa propres I servir de siege a Ia combusion, I savoir: moteurs a explosion, 

brüleurs... 

L’dmulsion scion I’inveniion reste parfaitement liomogØne de sane que Its iisques 

d’anomalie de fonctionnement des dispositifs de combustion sont extrØniement unites. 

Corte absence de ddphasage (separation de phases) ci de coalescence, que cc soil par 

20 gravitC ou par tout autre moyen de separation (filtration, effet centrifuge ... ), consthue 

un progrØs technique majeur, qi pemet d’envisager concrŒtement Its applications 

industrielles ci commerciales sdrieuses. 

D s’agit Ii de rdels.perfeciionnements par rapport en carburant Ømulsionne scion to 

W09318117. 

25 An sens de la prØsente invention, la stabilitâ de £Ømulsion s’eniend comnie 

on maintien de celle-ci clans son Øtat physicochiniique initial dØinulsion homogine 

(pea de dØphasag; pas de coalescence des gouttelettes de phase dispersØe), lors thin 

stockage d’au mains 3 mois I temperature ambiante. 

Par al1leurs, Its combustibles Ømulsionnds scion linvention procurent 

30 parallØlement des performances tout I fail intØressantes ci satisftisantes, en cc qui 

concerne la reduction des emissions polluantes at de la consommation, ci cc pour un 

prix de revient raisonnable. 

ii eat I noter que ces acquit Wont pea etC obtenus en detriment des 

perfbrinances de combustion (rendenients thermique ci therrnomØcanique de haut 

35 niveau). 

WO 97134969 Pcr1FR97,0047s 

Dc plus, Fabsence de gouttelettes de grande taille permet de minimiser 
ins 

problØmes de colmatage, de perle de charge et/ou de separation d’eau dans les 
organes de fihtrage, teis que ceux qu’on pent trouver dans des circuits da1imentation 
en combustible Cmulsionn& Cos problØmes se posent, on outre, avec d’autam plus 

S d’acuitd par grand froid provoquant It gel des gouttelettes de phase aqueuse, cc qui 
conduit i Ia formation de bilks ayant une capacitØ de cohnatage supØrieure i celle des 
gouttelettes hiquidet L’avatar que cause It gel des gouttelettes pent Œtrc minimisd par 
addition d’antigels. 

La valeur moyenne en diamŒtre de gouttelettes de phase aqueuse fixØe I 
10 3 pm, de prdfdrence 1 pm ci plus prØfdrentiellement encore II pm, ci assortie d’un 

dcart-type dc 1 pm maximum eat appasue comme Ctant Fun des facteurs dØtem’jngjit 
pour garantir la stabilitC de VCniulsion ci on particulier la limitation des phdnomenes de 

� coalescence at de ddphasage. ConformØment 
a l’lnvention, on prdvoit donc un profit 

� granulomCtrique c monodisperse a autour de 1 pm on pratique (Cf courbe de Ia 
15 Figure 5). Cola signifie que la population de gouttelettes eat homogŁne en taffle, cene 

derninre Ctant en outre suffisamment basse pour concourir I ha stabiitC. 
Au sens de ia prCsente invention, Ic sige Jfl..B designe: "Hydrophile-

Lipophile-Balance". II s’agit d’un paramŁtre bien connu de caractØrisalion des 
Ømulsifiants. L’ouvrage de rØfdrence dans It domaine des emulsions, i savoir 

20 "EMULSIONS : THEORY MW PRACTICE, Paul BECHER - REiN HOLD - Publishing Corp 
- ACS Monograph - Ed, 1965" donne au chapitre "the chemistry of emulsifying 

agents" p. 232 ci suivantes - une definition dØtalllØe de I’HLB. Cette demiârc est 
incorporØe par rdfdrencedans It present exposØ. � . . 

25 EXPOSE DETAILLE DE L’INVENTION: 

La composition qualitative ci quantitative du systŁme Ømulsifiant eat 
egalement tan element essential de l’lnvention, qui contribue mix rCsultats obtenus 
notainment an regard de La stabilitC. 

30 Avaniageusement, I’Ømulsion comprend au moms 5 % on poids d’eau ci 

It concentration on systŁme Øniulsifiant par rapport 
a la masse totale du combustible 

est inleraeure ou Cgale 13% en poids, de prØfØrence 12% en poids. 

ConforniØment I tine forme prØfrØe de rØalisation de I’invention It 

systŁme àuulsifiant comprend Its 3 composes (1), (IL) ci (LU) dans Its proportions 

35 suivantes: 
(1) de2,513,S parties enpoids 
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do pr6fØrence3 parties.en poids uicinolØate de PEG, du type de ceux cominercialisØs sous La marque CEREX EL 

(II) de 1,5 IZS parties en poids 49290 
(AUSCNEM 

SPA) ou MARLOSOL R700 (H1)LS AG, STEPAN). 

de preference 1,5 12 parties en poids L’alcoxylate d’alkylphØnol (111) est, de prdfdrence, choisi parmi les 

(UI) do 0,5 11,9 parties en poids 
nonylph&nols 

el/cu Los octyiphCnols polyØthoxylØs, los nonyiphdnols polyØthoxylØs 

5 de prØfrence 0,5 a 1,5 parties en poids. S Øtant particuliŒrenient pWird& 

L’ester d’acide gras ox do sorbitan (I) est, do preference, 
essentiellement consthuC par En pratique, ii s’agit e.g. de I’dthoxylaxe de nonyiphØnol II pout lire 

un ou plusieurs ollates de sorbitan en C15, 
Cventuelleinent associC I un ou plusieurs avantageusenlent remplacØ ou associØ par un ou plusieurs autres alcoxylates 

esters d’acide gras en C1, (linoldique, stdarique) ox en C1, (pahnftique). Natureijement d’alkylphdnol Best ainsi interossant de retenir leg alcoxylates d’alkylphCnol (Ell) dens 
Fester (I) n’est pas limitC aux wonoesters d’acides gras ox de sorbitan mais 

s’Øtend aux lesquels Ic radical alkyle substituant Ic phenol comporte environ de 1*20 atomes de 
10 di et/ou au tn-esters ci I lours mØlanges. En tout dint do cause, run des critdres de 10 caxbone, do prCfØrence de   120. En outre, il est dgalemeni prdfØrable do sdlectionner 

selection do cot ester (I) est avantageusement 
Fappartenance I Is fourchette d’RLB los ilcoxylates (e.g. Øthoxylate) d’alkylphØrtol dans lesquels la chaTne alcoxyle 

comprise entre I ox 9, ce qul lui donne une tendance lipophile marquee. LIMB plus comporte, de prØfCrence de 8 1 20 et, plus prØferentidllement encore, de 8 1 15 
particuliŁrement prdfdre pour Fester (I) on comprise entre 2,5 ox 5,5. groupes d’oxyde d’alkylŁne (e.g. oxyde d’CthylŁne) par molecule. 

En pratique, on piivilØgie done des mØlanges d’esters 
essentiellement En pratique, on pnivilegio ainsi Ic nonylphØnol polyØthoxylC: 

IS constituØs d’olØates et, en quantites plus faibles, de palnutate, stØarate ox linolØate de 15 C,H19-C,H,-(OCRCH2),-OH, avec S cm 
< 15.!! est appani en effet essentiel dens 

sorbitan. II pout, par exoniplo, s’agir ainsi de sesquiolØate de sorbitan, du type de ceux le cadre de l’invention do recourir Ides nonylphØnols polyCthoxylØs, caractdnisØs non 
conunercialisØs sous la marque SPAN 830 ou ARLACEL 330 (Id). seulement par leur caractIre hydrophile, inais Cgalement par des points de trouble, 
Comnie autres exemples 

d’esters (1) de sorbitan, on pout citer Los laurates de sorbitan, dØfinis au sons do la nomie DIN 53917 avec une solution aqqeuse 1 1% on masse 

du type do ceux commercialisØs sous La marque SPAN 208 ou ARLACEL 20 (id), 
. supØtiours 1 30° C. Une combinaison de ces caractenistiques a peimis on effet 

20 ALKAMULS SM!.. (RHONE POULENC), los stØarates de sorbitan du type 
cIa 

ceux 20 d’obtenir non seulement des systImes Ømulsifiants perforinants pour La preparation 

conunercialisCs anus Is marque ARLACEL 60fi (ICI) Cu /ILKAMULS SMS d’une emulsion eau-combustible au sons de L’invention, mets, en outre, d’obtenir des 

(RHONE POULENC), sans que colic liste soit exhaustive. . . propzidtØs do tenue en temperature tout a fait remarquables ox apses a rendre cone 
II Va do soi que, an sons do la prØsente 

invention, los esters (I) s’Ctendent i tons tes emulsion stable dans un large domaine de temperature. 
analogues 

cx 

ddiivØs des esters d’acide 8’5 et sorbitan. Coinme autres exemples de composes (III), on pout citer Its octyiphdnols 

25 S’agissant du compose (II), II eat choisi parmi Los olØaies et/ou Los 25 polyØthoxyils on paiticulier ceux commercialisØs sons la marque OCTAROX° 
stØaraies etiou Los iicinolØates de polyalkylenesJycol ox de prØfØrence de polyethylene 

. (SEPPIC) ci SINNOPAL OPI,° (S11)OBRE..SINNOVA). 
glycol (PEG), Suivant tine variante prØfØrØc do l’invention, Ic compose (Ell) du systŁme 

de prØfØrence parmi ceux dont Ic PEG a un poids nmolØculaire infØiieur ou ØmulsiSant est on mØlange do nonyiphØnols polydthoxylØs, de preference de deux 
dgal 1450, do prdfØrence do I’ordre de 300. 

nonyiphØnols 

polyØihoxylØs ayant respectivement 9 ox 12 restes oxyde d’dthyllne 
30 II pout, par exemplo, s’agir ainsi do monoolØate de PEG 300 du type de ceux 30 Sans que cola ste soit limitatif, Its combustibles plus spØcifiquement visØs 

conunerciallsls sons Is marque TMOL 1630 (UNION DERIVA)I SA). par la prØsente invention sont ceux dans lesquels thydroca,burc ou Ic mØlange 
EMUL.SOGEN A° (HOECHST). Commo autres exexnples de composes (U), on petit d’hydrocarbures entrant dans tour constitution, eat (sont) choisi(s) dans; Ic groupe de 

mentionner to naonoolØate do PEG 400, du type do ceux commercialisØs sons In produits suivants : gazoles, essences, lcerosŒnes, mazouts, carburants do synthIse, 
marque SECOSTER MO 400 (STEPAN). REMCOPAL (CECA), ou I’aeide huiles vØgØtales esidniflØcs ou non, ox louts mØlanges 

35 stearique Øthoxyll avec 8 motifs Øthoxy (’stØarate de PEG 350) du type do ceux 35 Dc manilre plus prlfØrØc encore, Is prØsenie invention concerne un groupe de 

commercialisls anus Is marque SIMULSOL M450 (SEPPIC) ou MYRJ 45° (IC!), Ic combustibles particuliers que sont los carburants (gazoles, essences, kØrosØnes, 
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carburants de synthŁse, huiles vŒgØtales cu animates estØrifiŒes Cu non) employds 

comme combustibles dans des moteurs i explosion ou moteurs tbern’iiques. 

Outre Its hydxocarbures l’eau et le systŁme Ømulsifiant, It combustible ou 

carburant scion l’invention petit Œtre additionnC I I’aide d’un certain nombre de 

S produits ayant diverses fonctionnalitØs. 

Dana cc contexte, l’un des grands intIr&s des emulsions hydroarbures/eau scion La 

prØsente invention eat doffiur deux types de supports diffdrents pour Its additifs. I 

savoir: tin support lipophile constitul par It phase continue hydrocarbure et un 

support hydropbile constituC par [a phase aqueuse. Cola Øiargit considØrablement Its 

10 postiblitØs dintroduction de composes additifs actifs. En effet, auparavanI seuls Its 

composes oldosolubles pouvaient &re hicorporØs aisdment dans Its combustibles et 
Its carburants. Cette contrainte eat ddsorntais supprimØc grice ha prØsente invention, 

d’autant plus que la solubilitØ dans Veau eat une propriCtØ offerte I un nonibre de 

produits largement supØneur I celui des produits solubles dans Its combustibles an 

15 seas de l’invention. 

Ainsi, il est envisageable conformØnient I l’invention, de doter to 

combustible ou It carburant dniutsionnØ dune fonction procdtane I l’aide d’additifs 

solubles ou miscible dans Veau ou bien encore dans Its hydrocarbures. Ces additifs 

peuvent done Øtre constituds par un ou piusieurs. produits procØtanes choisis, de 

20 preference, parmi Its peroxydes et/ou Its nitrates et tours mØlanges. Les nitrates 

d’alkyle sont des exemples de procØtanes susceptibles d’Œtre incorporØs dans 

I’Ømulsion par Iintemtddiaire de la phase hydrocarbures. Les sets de nitrate soul les 

pendants hydrophiles des nitrates d’alkyles. Leur qualitd de sets leur pennet d’Œtre 

supponC par la phase aquense. 

25 La fonction anti-stile est une autre fonction qu’il est possible d’apporter 

dans Its combustibles CmulsionnØs de l’invention. Lea promoteurs dune telle fonction 

aunt avautageusement des additifs constituØs par en moms un catalyseur mCtatlique ou 

alcarinotesreux, aptes I favojiser la reaction de post-combustion des suies, ledit 
catalyseur Øtant de prØfrence I base de magnesium, calcium, barium, cerium, cuivre, 

30 fer ou leurs mØlanges. Can promoteurs catalytiques de destruction des stiles sont 

d’autani plus faciles a introduire que cc sont gdnØralement des composes dont Its sets 

sont solubles dans l’eau, cc qui Its rend compatibles avec la phase aqueuse des 

emulsions scion rinvention. 11 Wen va pas de memo pour Its combustibles classiques 

de Part aniØzieur exciusivement constituØs d’hydrocatbures hydrophobes. 

WO 97134969 PCT/5R97100475 
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Scion une variante de linvention, ii peat Cue avanlageux de confØrer des 

propiiØtCs biocides, voire bactØricides aux combustibles dmulsionnds. Ceux-ci peuvent 

done Øventuellement comprendre au mains un biocide, de prCfºrencc un bactericide. 

La fonction dØterjente pout Øgalement savØrer intØressante potir Its 

S emulsions scion l’invention. U convient done d’envisager It cas oU ces derniIres 

comprennent tin ou plusleurs agents ou additifh detergents. 

La fonction antioxyde d’azote 
(NOr) qui petit Ctre apportØe par des 

composes ammoniaquØs (du type urØe, annnoniaque), eat Øgalement prisØe dans Its 

combustibles ci plus panicullCrement dans Its carburants. 

10 On petit Øgalement rajouter une fonction anti-gel ou combustible 

ØntulsionnØ. on Lul rajoutant des additifs anti-gels tels que des glycols ou des solutions 

salinas. 

Pour fixer Its idØes, un exeinple pratique de composition de combustible 

ØmulsionnØ scion l’lnvention eat donnC ci-aprŁs: 

15 - hydrocarbure(s) 50199% de prIfØrence 65199% 

- eau 0,1150%deprØfØrencclI35% 

- system Ømufsiflant 0,0515%deprØfØrence0,1i3% 

- additifs 0,01 15% de preference 0,0512%. 

Par ailleurs, La prØsente invention eat pathitement en phase avec It 

20 courant actuel d’utUisation de pŒtrole vent’ I titre de substituant paniel de carburant, 

notamment diesel. On petit ainsi envisager avantageusensent lincorporation dau moms 

tine built vØgØtale ou animate estØniflØe ou non etlou d’au moms tin extrait de celle-ci. 

de prØfCrence I raison de 1 160% to paids.’ 

II petit s’agir par exemple dhuiles de coLas, de soja ou de tournesol estØiiflØes ou non, 

25 qui peuvent entrer dans Is composition tIe carburant I hauteur de 5%, 30 % ou bien 

encore 50 % en masse par exemple. 

La prØsente invention concerne Øgalement une composition dadditifs pour 

carburant couiprenant essentiellement: 

- It systŁme Ømulsiflani dØcnit supra 

30 - ci Øventueltement au mains un autre additf de prØfØrence choisi panini 

Its produits dØcnits ci-dessous, 1 savoir : procØtanes, promoteurs catalytiques de 

combustion des stiles, biocides, detergents, composes anunoniaquØs, anti -gets, huiles 

vCgØtales estØiiflØes ou non ci leurs mØlanges 

Scion en autre de as aspects, La prØsente invention concente tin procØdØ 

35 dobtention dun combustible ØsnulsionnC caractØnisØ en cc quil consiste 

essentiellement tIe manure simuhanØe ou non: 
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- a - I metire on oeuvre au moms un hydrocarbure, de Feau ci un 

systŁme Ømulsifiant comprenant: 
(1) au mains un ester tie sorbitol de formule glnlrale: 

X,X 

(I) ou 

x  

�CH2�X (I’) 
0 
_CL �CH
  

HX 

dens laquelle: 

les radicaux X sam identiques Cu diffdrents entre eux et 

correspondent chacun I : OH, RlCOO avec R’ reprlsentant un 

radical hydrocarbonØ aliphatique, saturØ ou insaturØ, linØaire ou 

ramiflØ, Øventuellement substituØ par des hydroxyles ci ayant de 

7 122 atomes de carbone, R’ Øtant de prlfØrence un reste acide 

gras privØ d’un carboxyle terminal, 

cci ester (I) prØsentani une HLB comprise ou Øgale 11 ci 9; 

(II) au mains un ester d’acide gras de formule gØnØrale: 

R2 �C�O-(R30);;-R4 01) 
II 
0 

darts laquelle: 
- RI reprdsente un radical hydrocarbonØ aliphatiquc saturØ cu 

insaturØ linØaire ou rantiflØ, âventuelleinent substitud par des 

fonctions bydroxyles ci ayant de 7 122 atomes de carbone, R 

Øtant de prØfØrence tnt rent acide gras pnvØ d’un carboxyle 

- R3 Øtarnt un a1kIne llnØaire ou ramiflØ en C1-C10, de preference 

en C2-C3, 

- n est un nombre entier supØricur ou Øgal 1 6 de prlfØrence 

compris cntre 6 et 30, 

� R4 correspond I : H, alkyle IinØaire ou ramifie en C1-C10, 

II 
�C�R5 

I 
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avec Rs rCpondant I la mØme definition que celle donnØe supra 
pour R2; 

cat ester (U) ayant de prØfdrcnce une HLB supØrieure ou Øga!e 19; 
(ID) ct/ott au mains un alkylphØnolpolyalcoxylC de formule 

gØnØrale: 

dans laquelle: 

- R6 reprdsente un alkyle linØaire ou rantifld en C1..C, de 

prlfŒrence on C5-C20; 

- m est un nombre entier supØrieur ou dgal 1 8, de prØfØrence 

compris entre 8 ci 15, 

- R7 ci R’ rØpondent respectivernent aux mØmes definitions quo 

� clles donnØes supra pour B? ci R4 do la formule (II), 

cet ester (Ifl) ayant de prCfØrence une HLB comprise entre 10 ci 

IS; 

cc systŁme Ørnulsifiant ayanfuni HLB comprise entre 6 ci S de 

prØfØrence entre 6,5 ci 7,5. 

c’ ci d’Łventuels autres addltifs; 

- b - ImØlanger ces constituants de maniŁre I former une emulsion 

eau darts huile, 

- c - ci a soumeitre I’Ømulsion I un fiactiozineinent de maniØre I 

rlduire la mifle des gouttelenes de phase dispersde aqueuse I 

une taille moyenne infØrieure ou Cgale 13 pm, tie prlfdrence 

2  p ci plus prØfØrentieflement encore I pm, avec un Øcart-

typeinfÆieurI 1pm. 

Le procØdØ scion I’invcntion petit done We rØsumØ I une formation 

d’Ømulsion ci un fractionnement tie cane emulsion, tie maniŁre I rØduire la taille ties 

goustelettes de phase dlspersee aqucuse jusqu’i obtenir ci maintenir une 

granulomltrie monodisperse de 1 pm avec un Ccan type infØrieur 1 1 pm. 

La misc en emulsion repose on grande panic sur Ic systŁme Imulsifiant. 

Cc dernier a tie preference la composition suivante: 

(I) tie 2,5 *3,5 parties en poids 

de prØfØrence 3 parties on poids 
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(11) de 1,5 a 2,5 panics on poids 

de prAfdrcnce 1,5 A 2 panics en poids 

(UI) de 0,5 11,9 parties on poids 

de prdfºrence 0,5 A 1,5 parties en poids. 

Le procØdA scion I’invention pent &e run de ceux utilisabies pour 

preparer le combustible (e.g. carburant) ØmulsionnA perfectionnC dØcrit supra. II 

s’ensuut que par extension, Les caractàistiques ci les observations dorinØes clans Is 

description ci-dessus I propos des produils mis en oeuvre dans l’Ømulsion, peuvent 

Œtre intCgralement transposdcs dana cane panic de l’exposØ relatifau procØdA. 

10 Le frac*ionneznent de I’Ømuision eat tin traitement mdcanique ou 
thennomØcanique visani 

a 

roinpre la force de cohesion des gounelenes, de manlIre 
a 

promouvoir leur subdivision. Les moyens de fractionnenient prdfdrentieliement mis en 

oeuvre bra de l’Atape (c), sont du type mØiangeur statique, pompe centrifuge ou autre, 

broyeur colloidal cu autre, tndlangeur I rotor, mdlangeur I ultra-son et autre procØdC 

15 de fragmentation d’un liquide dana un autre liquide non miscible. 

En pratique, on petit utiliser lea mdlangeurs statiques I titre de moyens de 

fractionnement. Ces mØlangeurs statiques sont des organes an aravers desquels on fait 

passer l’Øniulsion 
a 

grande vitsse et .4ans lesquels celle-ci subit de brusques 

changenients de direction el/ou de diamØtre des canalisations qui composent FintØrieur 

20 des mØlangeurt. Ce qui conduit a tine pane de charge, qui eat un facteur d’obtemion 

d’une emulsion correcte on finesse ci stabilite. 

Connie autres exemples de procAdC de fabrication d’une emulsion, ci 

suivant l’Øchelle de producon visØe, on petit utiliser un mdlangeur a rotor du type de 

ceux commercialisØs sous la marque ULTRA-TURRAX5, tin homogØn&ateur haute 

25 pression du type de ceux commercialisØs par APV-BAKER ou tout procØdd connu de 
i’hommc de ]’art ci permeitant tine extrapolation d’dchefle aisde. 

Scion tine variante demise en ocuvre du procddC de l’invention, lea Øtapes 

b et e de melangeffrac*ioxmenient sont, par exempi; sØquentielles, c’est-i-dire que la 
procedure consiste I mAlanger dana tin premier temps F(ou lea) hydrocarbure(s) ci Ic 

30 systŁme Ømulsifiant ci lea dventuels additife, be prØntØlange diant dams un deu,dŁnie 

temps mØlange ci dmulsionnC avec l’eau. 

Scion une antic variante du procØdC de rinvention, on prAvoit tine misc en 

oeuvre des Øtapes - a - i - c - scion on mode continu. 

Les dtapcs - a - I - c - du procAdØ scion I’invention se ddroulem a 

35 teinpØlature ambiant; qui est aussi celle des fluides ci des matures premieres muses 

on oetivre. 
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APPLICATION INDUSTRIELLE: 

Compte4enu de ces avantages on tennes de stabilitd, de faible pouvoir 

5 Oolluant, de faible consommation ci de prix, Ic combustible dmulsionnØ confonne a 

Linvention et/ou obtenu par Ic procidA scion l’invention, est vouØ I de multiples 

applications industrielles ci commerciales 

Le secteur visØ on premier chef: snais toutefois non exciusivement, eat 

celui des carburants, en particuiler Ic gazole. II devrait donc fare possible dØsormais 

10 dc proposer au propriØtaire de vØlticules cu attires engins a moteur thermique (e.g. 

diesel) des carburants ØmulsionnØs comprenant de 5 115 % en poids d’eau, sans quid 

soit nØcessaire dc modifier les rØglages des moteurs. 

En outre, moycnnant quelques adaptations relativeinent mineures des 

moteurs, ceux-ci pouffont fonctionncr efficacemeni, econozniquenient ci de maniCre 

15 pen poiluante, avec des carburants ØnudsionnØs comprenant de 35 145 % en poids 

d’eau. 
Cola represents tin progrIs technique considerable dams Ic domains des carburants. 

II eat Øgalement possible d’escompter des retombØcs benefiques dana Ic domaine des 

combustibles pour machines thenniques idles que des chaudiIres, des fours, des 

20 turbines a gaz, des gØnØrateurs etc. Dana de tcls cas, to combustible concerne petit 

We Ic mazout. 

La prØsente invention sera mieux comprise ha IumiŒre des exemples qui 

suivent et qui dØcrivent Ia preparation, la caractØrisation stnicturelle et fonctionnelle 

des carburants ØrnulsioimØs scion I’invention, de mime que des tests comparatifs 

25 snontrant la supØrioritC des emulsions scion rmvention par rapport a ran aniØiieur Ic 

plus proche. Ccs exeinpies metteni Cgaiement en exergue tous lea avantages ci lea 

variantes de misc en oeuvre de em emulsions hydrocarburesleau. 

Lillustration des exeinples est rØallsØe I I’aide des figures 114 annexØcs. 

DESCRIPTION DES FIGURES 

30 La figure 1 reprØsente une photographic en microscope optique avec tin 

grossissement dome dune emulsion eawozo!e confonne I linvention, avec des 

gouttelettes de phase dispersŁe aqueuse, de iaiUe infØneure cu egale a ilmni 

La figure 2 reprØsenie une photographic an microscope optiquc avec Ic 

mIme grossissement que celui de la figure 1 dune Imulsion ewilgazole confonne I 

35 I’azt antØrleur Ic plus proche, avec des goutteiettes de phase dispezsØe aqueuse, de 

taille supØrieure ou Øgale 1 10 lim. 
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La figure 3 reprØseme tin schema d’un exemple de dispositif de 

fractionnement d’Ømulsion, susceptible d’Œtre mis en oeuvre dans le procØdØ selon 

l’invention. 

LA figure 4 reprØsente un graphe d’un regime moteur (tour/minute) 

S cyclique en fonction du temps t (seconde), impose I des bus ØquipØs d’un moteur 

diesel, pour la rØalisation de tests de caractØrisation fonctionnelle des carburants 

CmulsionnØs salon linvention et selon Lan antºiieur. (Example 11). 
La figure S reprØseme tin graphe de la repartition granulomdtrique 

monodisperse d’un carburant Cmulsionnd suivant l’invention, dans lequel eat reportC 

10 en abscisse Ic dianiØtre moyen ides gouttelettes de la phase aqueuse at on ordonnØe 

.N/N, N Øtant Ic nombre total des gouttelettes et AN Ic nonibre de gouttelettes d’un 

d donnØ. 

La figure 6 reprØsente les cycles de variations de temperature et 

d’agitation appliquØs aux formulations etC (fig. 6.1) at hiver (fig. 6.2) pour determiner 

15 leur stabilite on utilisation 

EXEMPLES 

EXEMPLE I: 

On a prØparC, scion Is mØthode intCgrant les Øtapes a), b) at c) citØe ci-dessus, 

plusieurs emulsions avec diffØrentes compositions du systŁme etnulsiflant Pour les 

20 besoins de Is comparaison, la quantitC totale d’agents tensioactifs a etC maintenue 

constante at Øgale 1 1,86 % en poids par rapport au poids total de l’Ømulsion. La 

quantitC totale de solution aqueuse (eau + Cventuels additifs hydrosolubles tel que les 

biocides ou on antigel) est constante at Øgale 1 13 % on poids dais toutes les 

formulations. 

25 La formulation standard eat ddtaillØe dans Ic tableau I. 
Tableau I Pnonulatinn utiIiaa nniIr lea eyenintea irnnnnratift 

ProcØtane RV 100 (ELF ANTAR FRANCE) 0,87 

-SystŁme Øinulsiflant salon les examples 1,86 

Eau selon les examples 13* 

Gazole CEC R.F 0387 1 84.27 

Biocide Gazole Eli 7301 (ELF ANTAR FRANCE) A’ 

Biocide Eau Eli 301 W (ELF ANTAR FRANCE)  

* L’eau dais Is formulation Paver est additivde par 10 % poids de MEG 

(mono&h}4Łneglycol). 
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A: dose de I pour 1000. par rapport au volume de gazole 

: dose de 2 pour 1000, par rapport en volume d’eau. 

Las 

compositions des sytemes Cmulsiflants testes sont donnØes dens Ic tableau 2. Dans 

cc tableau 2, les compositions ont CtØ prØsentØes sous forme des proportions 

S pondØrales de chacun des constituants du systŁme Øniulsiflant, Ctant prCcisC que celui. 

ci reprCsente 1,86% en poids de Ia formulation d’Ømulsion finale. 

Pour l’interprCtation du tableau 2, on pent prØciser que 

� les compositions A I F sont celles de l’invention, 

to � 

la composition G est celia dØctite dais WO-93/19117. 

a lea compositions H I L servent d’exemples comparatifs dØmontrant 

la supØrioritC des compositions de l’invention sur celles ne 

comportant que deux des constituents cu celles prCsentant une HLB 

soitant de Ia ganune revendiquØc. 

15 
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Sesquioleate de 3 3 1,5 1,5 1,5 I 1,5 

sorbitan 

MonoolØate de 3 1,5 1,5 1,5 1,5 

sorbitan 

Laurate de 1 1,5 

sorbitan 

Stdarale de 1,5 

sorbitan 

PEG300 I 

Monooldate de 2 2 2 2 1 2 2 

PEG 300 

MonoolŒate de I 

PEG 600 

Ricinoldate de 2 I 

PEG 300 

NonyiphInol 
Ithoxyld9E0 351111,51 

NonyiphInol 

ØthoxylØ 12E0 0,5 

NonylphŒnol 

- 

ØthoxylØ3OEO I 1.5 

OctyiphInol-

ØzhoxylØ9E0 05 

HLB du systŁme 

Øntulsifiant ,566j 7,9 88.I9,2 9,610,1 

La qualitØ de l’dmulsion obtenue est caractØrisde par las critIres ci-aprØs. 

5 Crülre granulomÆWque 

II s’Øtablit par l’aspec* homogene des gouttelettes d’eau dispersdes dens Ia phase 

continue gazole, avec une faible polydispersite, une taille tnoyenne des particules 

WO 97134969 PCIIFR97/U0475 
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infØrieure 1 1 pm, avec un Øcart.type infirleur 1 1 pm, Øtabli par analyse d’images I 

partir de microphotographies. 

CritIre de stabiifØ 

5 Cc critIre est double et vise la stabilitØ dans des conditions d’utilisation (caractØre 

dynamique) ainsi que la stabilitØ au stockage I diffØrentes temperatures. 

La stabiliti en utilisation 

Elie est caractØrisde par une absence de dCmixtion/dØcantation ou autre rupture de 

10 l’Ømulsion observØe stir un Øchantillon de I litre place dans un recipient de verre I 

fond plat (type bØcher), ayant subi un cycle sunulant l’Cvolution de temperature du 

carburant sØjoumant dans un reservoir. On dit qu’il y a dØntixtion quand Ic volume du 

surnageant, correspondent I un relargage du gazole, est supØrieur 15 % du volume 

total de l’dchantiflon, ou quand ii y a apparition d’un pied d’eau au fond du bdcher. 

15 
Pour chaque formulation cØtC n et e hiver n, Ic profil du cycle dc variation des 

temperatures est IllustrØ Figure 6. On notera que Ic systŁme dolt Øtre agitC (agitation 

mØcanique douce, environ 60 t/mn), ou an repos scion la phase du cycle. La Figure 

6.1. illustre Ic cycle formulation ØtØ et la Figure 6.2. celui de la formulation hiver. 

20 
La stabilhtd au stockage 

Elk eat caractCrisØe par une absence de dØinixtion/dØcantation aprŁs 3 mois de 

stockage statique dans des floles tronconiques, pour 3 Cchantillons places 

respectivement 10° C, 20°C, et 40°C. 

25 Cos ciitIres ant etC appliquØs aux formulations obtenues I partir des compositions A 

IL, telies qua dØcrites dens It tableau 3. Lea rØsultats sent fournis dens Ic tableau 3. 

Certaines formulations sont addltivCes Cgalcment par du methanol (MeOH) en 

solution dens l’eau, Ic pourcentage Øiant exprimØ on volume par rapport au volume de 

la formulation totale ou par de (’ester niØthylique de colza (EMC) en solution dans to 

30 genie, le pourcentage dtant exprimC on volume par rapport I celui de la formulation 

totale. 



C C 
c 

WO 97134969 PCT/Fg97130475 WO 97134969 

21 

iIL1RU 

11UJIUCEM

 

PCTIFR97Ita475 

22 

Dans Ic tableau 3, lea abrØviations suivantes ant ØtØ utiisdes: 

h = heure 

j=jour 

S = semaine 

5 mmois 

La stabiite au stcckage s’apprdcie par le temps plus ou mains long pour que la 

formulation prØsente Ic phØnomŒne de dØmixtion. 

EXEMPLE II PREPARATION DUNE EMULSION GAZOLE/EAUISYSTEME 

EMIJLSIFIANT (SELON L’INVENTION ET SEWN L’ART ANTE1UEUR LE PLUS PROCHE) 

10 ILl.EMULS1ONSONLD4VI1ON(EMULStON3 :2:1) 

ETAPE - a. 

11.1.1. - Pour la preparation de 200 kg dØmulsioT% lea matØriauz de depart mis en 

oeuvre sont lea suivanis: 

- 164kgdegazole, 

15 - 4 k de systŁme Ømulsi6ant (SE); 
- 2 k dun procdtane du type nitrate d’alkyle comniercialisØ sous la 

rØfŁience CI 0801 par Ia SoctØtC OCTEL, 
- 30kgd’eaudur6seau. 

11.1.2. Obtention du systŁme Ømulsifiant: 

20 Lea 4 kg de systŁme Ømulsifiant sont obtenus en mØlangeant dans un mØlangeur 6 

hØlices tounsant i quelques centaines de tours/miss pendant quclques minutes: 

- 3 parties en poids, salt 2  k de SORBITHOMO S06 

commercialisØ par la sociØlC UNION DERIVAN SA, 

- 2 parties en poids, salt 1,333 kg de inonoolØale de polydihylØne glycol 

25 de marque TILOLO 163 commercialisC par la sociØ*C UNION DEPJ VAN 

SA; 

- 1 panic en poids, salt 0,666 kg d’Øthoxylaie de nonyiphØnol du type de 

celui commercialisC sous Ia marque NONILPENOLe 9M OOETH11. 

par Is SOCI6IC UNION DERIV/14 SA. 

30 Ce systŁme Ømulsifiant prdsente use HLB de 7,2. 

EFA?ES - b - Er  - C - PREMELANGE - FORMATION - EMULSION ET 

FRACTIONNEMFJ4T 

On incorpore lea 4  k de systŁme Ømulsifiant dens ins 164 kg de gazole et I’on 

homogØnØlse ce mØlange a l’aide de ragitateur a hdlice touniant a un rØgime de 

35 quelques centaines de tours/miss pendant quclques minutes Au cours de I’agltation, on 
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ajoute Its 2 kg de procdtane, Its 30 kg d’eau Øtant ajoutds juste avant It 

fractionnement dØcrit ci-aprØs. 
La dispositifmis on oeuvre est celui reprØsentØ I la figure 3. Ce dispositif est 

constituØ: 
S - par tin recipient i destine I contenir un liquide 2 formØ par bus Its 

constituants de Fdtnulsion I l’exclusion de l’eau avant fractionnement ou par l’Cmulsion 

stabilisIe on fin de fractionnement; 
- par des moyens de fractionneinent 3 stricto sensu, 

� et par un circuit 4 d’alimentation on eau (E). 

10 La recipient 1 est tin conteneur classique, qui est ailinentC de maniŁre continue 

ou discontinue en pthnØlangegazolekystŁme 4mftan1/addi1f 

Las moyens de fractionnement 3 comprennent tin inØlangeur statique S du type 

de ceux de type S!’1V -4DM 20 (5 ØlØments de mØlange en sØtie) commercialisØs par 

la SociØ*d SUI2ER. Ce mClangeur est constitud par tin cylindre creux prØsentant tine 

15 entrØe at tine sortie de fluide at dØfinissant, I lintØiieur du cylindre, un parcours en 

zig-zag pour It fluide, I I’aide de plusieurs Øtages de cloisons transversales pourvue de 

fames obliques formant des canalisations de passage de fluide. La sortie du mdlangeur 

statique 5 est reliC a un conduit 6 dØbouchant I FintCrleur du recipient S (moyens 

d’achezninement 6 de reffluent dans It recipient 1), landis que son entrØe eat connectØe 

20 1 un conduit 7 ØquipØ d’une pompe B. L’extrànitØ  fibre 9 de cette canalisation 7 

plonge dans It bain de prdmdlange ou d’Cmulsion 2 contenu dans It recipient 1. Elle 

eat par ailleurs relide on amont at au voisinage de Ientrde de pompe 8 1 une 

canalisation 10 d’alimentazion en eau, qui forme avec la vanne Ii, Ic circuit 4 Cvoqud 

d-dessus. Ce dispositif ass de nature I assurer tine importante parse de charge, a debit 

25 nominal, de maniŁre I provoquer la dispersion de Femulsion. 
La fractionnernent I Laide de cc dispositif s’opŁre de la rnaniCre suivante: 

aprŒs rcntplissage du recipient i par It prØmdlange gazolelSEladditifs, la pompe8 ass 

misc on fonctionnement de maniŁre I instaurer une circulation de fluide au trcvers du 

melangeur statique 5. On ouvre alors l’Ølectrovanne 11 pour assurer ralimentasion en 

30 eau at It mØlange de salle-cl avec It prØmdlange G/SE/A an scin de la pompe 8, ce 

mØlange Ctant ensuite achemind vera It mØlangeur statique pour y subir Ic 

fractionnentent souhaitØ. La pression du fluide en sortie de pompe 8 eat de   MPa. 

Dana It pràcnt example,  Its 30 kg deau sons introduuts on environ 1mm. La 

systŁme fonctionne on boucle pour assurer un fractionnement pendant 30 nun. On 

35 obtient ainsi 200 kg d’dmulsion rdpondant mix caractØristiques de I’invention. Cette 
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emulsion prØsente tine couleur blanchMre ci une viscositC cinØmatique de 6,2 mm’/s I 

20°C. 

112. EMULSION SELONLES PROPORTIONS DELART AIITERIEUR (EMULSION 1: 1: 1) 
On prepare Cgalement 200 kg d’dmulsion avec 164 kg de gazole, 4 kg de 

5 systŁme dmulsiflant, 2 kg d’additifs constituCpar de l’oxyde de magnesium at du 

toluCne at 30 kg d’eau. 
Las proportions de SORBITHOMfi S06: TILOL 1639 : NONILFENOLfi 9 M 
O)aETIMO sow de 1:1: Iet non de3: 2:1 commeprdvuauparagraphefl.1. 

ci-dessus. Ce systŁme Øxnulsiflant prØsente une 1U.B de 8,7. 

10 La protocole opØratoire mis en oeuvre est celui dØcrit dans Ia demande de brevet PCT 

WO 93/18 117. 

LE5 200 KG D’EMULSION OBTENUS MNSI SONT DE COULWR BLM4CHATRL 

EXEMPLE 111 : CABACIIRISATION STRUCTURELLE ET FONCTIONNELLE DES 

EMULSIONS Li. ET L2. DELEXEMPLE I 

15 A-STABUITE 

I - Observations au microscope 

Las 

figures 1 at I annexØes montrent clairement la difference de profil 

dimensionne) des gouttelettes de phase dispersØe aqueuse. Dana It cas de l’Cmulsion 

11.1, on petit constater one homogØnØitC de dianultre des gouttelettes, avec une 

20 valeur maxmmale de Fordre du pm cc qui Øtablit la monodispersion des gouttelettes. 

Contrairement I cela, Its gouttelettes d’eau de FØrnulsion 11.2. connues montrent une 

trØs grande dispantC dimensionnelle, avec tine majorite de gouttelettes de taille 

supØrieure 1 5 pm at one proportion non negligeable de gouttelettes de taille 

supCrieure110 lint. 

25 2- Ends de stab/lilt lots dun usage reel air bus de transport en coinmun 

Las bus utilisØs pour ces essais sont des vØlticules Renault VØhicules 

Industrielse de We P312, presentant un reservoir de gazole dote d’un soutirage en 

point has, de façon I Øviter Ic dØsamorcage de la pompe I injection en cas de freinage, 

de virage, ou de cIte. 

30 On approvisionne tin premier bus avec 300 litres de rØmulsion salon 11.1. et tin 

damdØme bus comparatif Øgaiement avec 300 litres de FØtnulsion salon 11.2. 

Lea deux bus effectuent tin parcours de 100 Ian urbain. 

Us sont ensuite mis I FarrØt pendant 48 haires. 
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RZVENIflCATIONS: - R4 correspond 1: H, alkyle linŁaire ou rainiflØ en 
1 - Combustible pafectionnØ, comprenant une emulsion d’eau dam au 0 

moms un hydrocarbure, caraciØiisØ II 

-4 en cc que cette emulsion comporte un systŁme Łmulsi5ant 
-c-

 
R 

5 contprenant avec R5 rØpondant I la mime definition que celIa donnØe supra 
pourR2 (I) au moms un ester de sorbto1 de formule generate: 

cci ester (II) ayant de prCfdrence une HLB anpØrieure ou Łgale 19; 
X X X X (ID) an moms un alliphØnolpolya1coxyI6 de formule gØnØrale: 

r7f�CH�CH2�x  0) ou 
o r--C(H�CH---CH V’) �X  
H R6__f_o_(R7_o)_Re 

10 dens laquelle: 
10 dans laquelle: 

- les radicaux X sent identiques ou difflrents entre eux ci 
- R6 reprØsente un aflcyle linlaire ou ramifle en C1-C20, de 

correspondent chacun 1: OH, P.’COO. avec R’ reprØsentant un 
preference en C5-Cm; 

radical hydrocarbonØ aliphatique, saturØ on insaturC, Wake OU 
- m est un nombre entier supØsicur ou Igal 18, de prØfŁrence 

ramiflØ, Iventuellement substituC par des hydroxyles ci ayant de 
compiis entre 8 ci 15, 

15 7122 omesdec bone,R’ŁŁmtdeprlfdrenceunresteacide 
15 - RI et R’rlpondent respectiveinent aux mØmen definitions que 

gras pave d’un xyl ermmal, 
celles dannØcs supra pour R3 ci R4 de la formule (U), 

cat ester (1) prØsentant use HLB comprise mitre 1 ci 9; 
cat ester (ID) ayant de prØfØrence une Mcomprise ernie 10 at 

umouisunesterdacidegrasdeformulegŒnCrale: 
IS; 

H2 
en cc que cc systŁme Œniulsiflani a une HLB globaic comprise mitre 6 

�C�O-(R30)--R’ 
II "’ 20 ci S. de preibrence ewe 6,5 ci 7,5. 

20 0 ,etcnce que l’etnuIsion est rØalisØcdeteflesotte que IataiUemoYenne 

des gouttelenes de phase dispeisØc aqueuse set infØrleure on lgale 13 pm, de 
dana laquelle prff&=c6 12 pm ci plus prØfŁrentiellement encore 1 1 pin, avec us Øcan-type 

- R2 reprdsente un radical hydrocarbonl afiphatique. saturC Cu infØiieui 11 pm. 
InsaturØ, linØaire on ramiflØ, Øventuellement substitue par des 2- Combustible salon Is revendication l, caractØtisI en cc que I’Øznulsion 

25 fonctions bydroxyles ci ayant de 7122 atomes de carbone. R2 comprend an moms S % en poids d’eau ci en cc que la concentration en systŁme 
Øtant de prØfØrence un reste acide gras pave d’un carboxyle emuflarn par rapport ala masse totalcducombustible est inferieureouØgaleI3% 
tenninal, en poids, de prØfØrence 12% en poids. 

- R3 Ølant us aIk4lne IinŁaire on ramiflC en C1-C, de prllºrence 3- Combustible salon Ia revendication I on la revendicaijon 2, caractlrisl 

en CA 30 en cc que Ic systŁme ºxnulsifiaxit comprend Its composes M. (U) ci (U!) ci en cc que 
30 - n est us noinbre entier supØiieur on Øgal i 6 de prØflrence les proportions an ces composes sont les suivantes: 

comprisentre6et3o, (1) dc2,5I3,S parties enpoids 
de prlfIrecce 3 parties en poids 

(II) del,512,S parties cnpoids 
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dens laquelle: 
- It2 reprdseme un -radical hydrocarbonØ aliphatiquc, saturØ ou 

insaturØ, IinØaire ou ramiflØ, dventueflement subsiituØ par des 

5 tuncttons hydroxyles ci ayant de 622 aiomes de carbone, K1 -7 
diant de prØlrence ’in reste acide Bros privØ d’un catboxyle 
tennina 

- It3 diant un aikylØne liMaire on ramifid on CrCic, de prdfdrencc 
enC2A, 

10 n est unnmrearieurouØgalâ6deprØfØrencc 
campus ewe 6 ci 30, 

- K4 correspond I : H, alk)le lindaire ou ramifld en C3-C10, 

II 
�C�R5 

avec A5 rdpondant I is mime dddlidon que cefle donnØe supra 

IS

 
pour R2  

cci ester (II) ayant de prdflrcnce unc HLB supdrieure ou dgale a 9; 
A (UI) ma mains ’in alkylphdnolpolyalcoxyld de fonnule gdndrale: 

R6Jo_(R7_o.R8 

20 
dana laquefle: 

- A’ reprdsente un alkyle lindaire on ramiflØ en C -C, de 
prflmnnceenC3-C; 

- in est ’in nombre easier supdzieur cu dgal 18, tIe prdfdrence 
25 compiisentre8etl5, 

� V et A8 rdpondent respectiveanent aux mimes definitions que 
cefles donndcs supra pour Vet V do la formule (II), 

eel ester (UI) ayant de prdffirence ’inc IlLS comprise entre 10 ci 
15; 

30 Ce systŁme Ømulsiflant ayant ’inc HLB comprise cntre 6 et 
$ 

tIe 
prdfdrence mitre 6,5 at 7,5. 
ci d’dventuels autres additifs; 

.b- I mØlanger ces constiivants de manidre I fbnner mane emulsion 
eati dens huule 

C 
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-c- etisoumettreFdmulsionIunfractionnementdemaniŁrcI 
rdduire Is stifle des gounclettes de phase dispersee aqueuse I 
une taifle moyenne infdaieure cii dgaleI 3 pm, de prØfØrence 
2 pan ci plus prifdrentiellemcnt encore I pm, aver ’in Øcart-

S type infbtleur Ii pm. 
13- PrOcddC scion Ia revendication 12, caractdrisd on cc que Ic systŁme 

dnuulsiflant employØ a Is composition suivame: 
(1) de2,513,S parties enpofds 

de prdfØreace 3 parties on poids 

10 (II) del,512,S parties cnpoids 
do prff&=c6 l,Sl2parties en, poids 

(UI) tIe 0,511,9 parties enpolds 
deprØfØrenceo,S 11,5 parties on poids. 

14- PrecddØ scion In reveadication 12 on 13 caractóisØ  on cc que lore de 

15 VØtape - c -, I’on met en omawe des nioycns de fractionneanent du type tamis, 

mdlangeur statiquc, mdlangeurI rotor, mdlangeur I ultra-sons. 
15- Dispositif pour In anise on oeuvre du procddØ scion Fume quelconque 

des revendications 10114, caracthisØ on cc qull comprendessenti&lcmcnt: 

- so moms un recIpient (1) susceptible de cantenir tan prdmdlange (2) 

20 hydrocarbure(s)/rjntŁaze eàmIsJfianiIadditffs) et/ou  Fdmulelon 

comprenant tout cii perils de I’eau qul rentre dens an constitution, 
� des moycns (3) de fractionnement de £Łanulsion COmportant, de 

prdfbrence, au moms un mflangeur siatique (5) dont I’entrØe est reline a 

’in conduit (7) pourvu d’au mains ’inc pompe (8) ci dont FutrØmitd 

25 Libre(9) est destindeIplonger dons lecontetteur(2)durdcipient(1),Ia 

sortie du mØlangeur (5) dtanl coiuiectde I des moyens d’acbenaincment 

(6) deFeffluent dam Is recipient (1) 
- ci d’un cirauut (4) d!alianenaaiion en cmi, de prdfØrmice comprenant ma 

mains ’inc cowlisation (10) dquipdcd’une vamute (11) ci reline ma 

30 conduit (7)enamontdela pomp (8). 
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dice do CUM des cayturanle Diesel. 
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in tltxz& XestUri alome dhydrCgtfle all on groups mCthyle ate 

4 peel rendre ens valeurdo I )usqu’t environ IL 
One camepead% a)autts an cavbwants par mcZe&a 

’ Diesel. per example twie conc4ntretlon de 0,01 C 3% an 
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mainflen dole proprett des aystbmnesdellmenlallon. 
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t’inventiun concerns des composes orgeniqucs C fonction nitrate, utili-

sables priricipalement comae additifs pour amCliorer l’indice de cCtane 

des csrburants pour moteurs Diesel at lour aptitude & maintenir propres 

lea systCmes d’tnjection de ces moteurs. 

5 

Le dCveloppement rapide d’unitØs cc conversion des fractions lourdes 

(craqusge catalytique, ymca-reduction, cokage) fournit des paz at des 

essences facilement valoriasbies, maim dgalement des coupes soyennes 

(Light cycle Oil ou L.C.O.) qu.t ne peuvent, dens un proche avenir. 

10 trouver d ’ sutres ddbouchØs qua celui consistent C lea incorporer dons 

Is pool gazole. On utilise d’ailleura dØjà actuellemant an Europe at 

an particulier an France des gazoles renfermaant des proportions varia-

bles, maim notables, (5 C 30 %) die L.C.O. 

Ces produi ta se caractØrisent surtout par un faiblo induce do cCtane 

15 (en gØndral d � environ 40 a 48) � une teneur relativeitant dlevØe an aro-

eatiques et uric tendence a Is formation de d6p8tm C temperature Ølevte. 

Sur lea vChicules 3 moteur Diesel St plus particuliCrement our ceuX qui 

sont Œquipds de moteurs C injection Lndirecte (avec prtchsmbre), lea 

20 gazctea ronfornant des effluents do craqupge entrsinent urie forte Øais-

sian de bruit, surtout br-s des phases de dtmsx-rsge at die mice an ac-

tion. Ces inconv6nients mont lift directemant a l’mndtce de cdtsne fai-

ble qua prØsentent cam produits. 

25 D’autre pert, ces gazolea torment dies dCpôta sur lea siguilles di’ in-

jecteur die motcurs C prdchamabre. at dana lea orifices d’iniecteur des 

moteurs a injection directs. Il West plus possible dens ces conditions 

die maitriser Is debit do car-buz’ant injectd an fonction du temps, at 1’ 

on Constate 

30 - uric grsnde difficultØ, voire uric impossthiiitd, C obtenir un cam-

pronis rendeaent-pollution satiefaisant ; 

- un fonctionnement erratique au ralenti at 8 feible charge avoc 

dmtssion die produi.tm portiallcment imbrftlØs (fumØea bteues, sldØhydes. 

oxide do carbons. etch 

35 

Cos types di’ inconvCntenta concernent non seulement tea gazotes die cra-

sesomo .EP wayreesi,. 
- 

Is 
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quage. asks aussz ceux obtenus par distillation directe de pØtroles 

bruts I caractIre aromatique (Nigeria par exesple). 

Pour amCliorer i’indice do cOtane at le comportenent des gazoles, ii a 

5 etC propose dana i’art antØr-ieur d’utiliser des additifs nitrates d’ 

alkyle, du type nitrate d’isoarnyle. d’hexyie ou d’isootyle, I une 

dose moyenne de i’ordre de 2000 ppm. Certains produits de cette famille 

sent commercialiCs par la SociCtl Ethyl sous le non de DII (Diesel 

Ignition Improvers). 

10 

On a maintenant dØcouvert de nouveaux compoaCs I fonction nitrate egis-

sent comae additifs d’amIlioration de l’indice de cCtane des carburants 

Diesel at qui prCsentent en outre des propriCtCs dCtergentes vis-I-vis 

des dispositifs d’ injection des moteurs Diesel. Ilapermettentenoutre 

15 une reduction importante des furaØes noires, bra des phases de fonc-
tionnement du moteur I pleine puissance. 

20 

D’une maniŁre gCnCrale, lea composes de 1 � invention peuvenr Ctre dØfinii 

comae rCpondant a is formula gØnCrale. 

20i1 0-NO2 (I) 

dana laquelie ft reprCsente un radical alkyle, iinØaire ou rainiftØ, ren-
fermant par example de 6 1 20 atomes de carbone � cu Ufl radical amyle 
substitu.4 par une en piusietars (psi- exespie 2) chaines alkylea, renfer-

25 mant par example de 4 1 18 atoses de carbone ;X eat un atone dhydro-
gene ou un groups mCthyle ; at is valour de n peut aller par example de 
1 1 environ 15, de prCfCrence do 2 1 10. 

Lea ccmposØs do linvention consistent donc en des nitrates de aonoat-
30 cools at en des nitrates de mono-et/ou di-alkyiphCnols polyCthoxylCs 

ou polypropoxyles. tour masse nolaire peut Ctre par example d’environ 
200 1 1200 et de prØfØrence do 200 a 650. 

Lea composes do t’invention peuvent contenir uniqaenent des motifs Ctho-
35 xylCa ou uniquement des motifs propoxylCs. On envisage auasi le cam des 
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composes contenant I is fois des motifs Cthoxyls et propoxylØa, r6par-

ti2 au hasard ou sCquencCs. 

Parmi lea composes scion l’invention, on considCre d’une part ceux qui 

rCpondent I Is formula gØnerale (I) dans laquelle le radical R est le 

5 radical alkyle d’un ,nonoalcool aliphatique suture R-OH, qui peut Ctre 

o’r1g1ne nanjreUe s.i synthiticØae. On pout cir ’air exrp1e le n-earn1. Ic n-

octanol-1 � 1’ octanol-2, 1 ’Øthyl-2 hexanol-1 (provenant du butyraldØ-

hyde), lea alcools caprylique. caprique, undCcylique, laurique,tridCcy-

lique, myristique, pentadCcylique, cCtylicaue, heptadCcylique, st6aryli-

10 que, nonadCcylique, eicosylique. On peut, bien entendu, utiliser des 

mØlanges de deux ou plusieurs do ces alcools, tels qua lea octanols at 

nonanols provenant de Is syitCse axe, lea alcools dCrivCs du procØdØ 

ALFOL, par oxoaple lea ALFOtV10, 810, 1012, 1014, 1214, 1216P, 1218. 

1412H. 1618 et 1620, commercialiaCs par is SociØtØ CONDEA. On peut 

15 encore citer lea alcools qui proviennent de is reduction do coupes d’ 

acides gras ayant un nombre d’etomes de csrbone compria dana linter-

valle appropriC. 

Parni 1.es composes scion linvention, on conaidIro dautra part ceux 

20 dont be radical ft provient de monophØnols aubstituCs, tels que par cx-

enpbe le butylph6nol, l’hexylphCnol, lcctylphCnol, le nonyiphØnol, le 

dodCcyiphCflol. j’hexadCcylphCflol Cu l’octaiCcylphCnol, rians leaquela 

le substitUant alkyle eat en general en pare. 

25 Lea composes de 1 -invention peuvent fttre prepares melon diffCrentes me-

thodes do nitration au moyen dacidenitriqucctdCcomPosØs hydroxylla 

appropriCs, en particulier par des mCthodea oettsnt en oeuvre des agents de-

Shydratants tcl3 quo par example lacide aulfurique Cu l’anhydride ace-

tique, I des temperatures comprises entre - 10°C  at 30°C. Lea nitrates 

30 orgsniquea sinai obtenus prCsefltent un axcØs d’aciditØ, qui pout ºtre 

fnciboment neutralisC par example au moyen d’une base minCrale (soude, 

potasme ou amsoniaque par oxenpie). La rendanent do in nitration pout 

atteindre par exemple 85 %. 

BNSO=,c e57A I 

99D .P OU’A I 
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Les composes de l’invention sent utilisables comae additifs asCliorant 

i’tndlce de cØtane des carburants pour moteurs Diesel. Dens cette ap-

plication, lie peuvent Ctre ajoutØs aux carburants en des proportions 

qui peuvent slier de 0,01 
a en p01db. 

Lea carburants Diesel peuvent consieter en des coupes de distillation 

directe de pØtroles brute (notamsent Ł caroctere aronatique) ou en des 
coupes moyennes de conversion de fractions Lourdes (L.C.0.), ou encore 
en des mØlanges de coupes de cee divers types. us peuvent contenir an 
outre des proportions mineures (par exemple jusqu’à 25 % en poids) de 

10 constituents oxygØnØs, tale que, par exeaple des alcools (notammont de 

l’Cthanoi), des cØtones on encore des ethers. 

L’addition des composes de i’inventton dana les carburants Diesel,par 
example dane lee proportions indiquØes plus haut1perrnet Wen Øiever 

15 l’indice de cCtanc d’une mantCre significative (par exeapie de 2 a 15 
points), ainsi que de leur confCrer une activitØ dCtergente notable.se 
traduisant clans is pratique par un meilleur saintien cc l’Ctat de pro-
pretØ des circuits d’aliuientatjon at des injecteurs de moteurs Diesel. 

20 Cette action bCnCfique se manifeste notaimsent dons lea moteurs Diesel 
d’automobiies C injection inclirecte (prØchambre) clans lesquels les 
alguilles d’injecteurs sent parttculi&renent aensibles au phØnomine d’ 
encrassement. 

25 Les examples suivants illustaent 1’ invention sans is limiter. Dons 
chm des examples 1 C 9, le mØlange nitrant utilisØ eat constituC de 
2,25 moles d’acide nifrique at de 4,5 moles d’anhydride acCtique par 
mole de compose hydroxyjC. 

30 EXMWLE 1 

On utilise comae compose hydroxylØ le produit d’addition dune coupe 
d’ alcools an C6-C8 sur 2 moles d’ oxyde d � CttiylŁne (AISOI. 68-2 E0 vendu 
par Is SociCtC CONDEA) rCpond.set I Is formule 

C6H13/C8H1-4. OCH2CH2-} OH. 

ac. .EP 01S74A1 I 
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On introduit goutte C goutte an tine heure 20,3 g de Ce compose 

(0,1 mole) dana un mØlange nitrant agitC. constituØ de 14,92 g d’acide 

nitrique fumant C 95 % at de 45.9 g d’snhydride acØtigue, is 

temperature Øtant maintenue entre - 4’ C at 0’ C au moyen d’un bain 

5 rØfrlgØrant. 

On ajoute ensuite trIo rapidement dons Ic milieu rØsctionnel 200 cm  

d’eau glacee. La phase orgsnique qui me sØpare eat lavØe avoc 200 cm
 
 

d’esu amooniacale, puts C l’eau. AprŁs dØcantation, la phase organique 

10 rØcupCrØe eat aCchØe sur Na2SO4 anhydro puis filtrØe. 

On rCcupIre finalement 2091 g de produit, soit tin rendement 

rØactionflel de 81 % environ. 

15 La spectre mire-rouge at Is teneur an azote du nitrate obtenu (N = 

6 Ii, thØorie = 5,65 %) confirmertt in nature du produit atteridu. 

C6H13/C8H1.-4 O-CH2-CH24 0-NO2 

20 EXEMPLE 2 

25 

30 

.aenO .EP QeJaMI 

On utilise comae coepomØ hydroxylØ is produit d’addition de l’alcooi 

laurique sur 4 moles d’oxyde d’ØthylIne (CENULSOL LA 40 vendu par is 

SociØtC SFOS) rØpondant C Is foreule C12H25-– OCH2CH24- OH. 

Dana des conditions operatoires identiques C calico de l’exemple 1, on 

effectue la nitration de 31,2 £ de CEKULSOL LA 40 (0.1 mole) On 

rCcupØre finalement 34,6 
a 

de produit, soit un rendement rØactionnel 

de 85 % environ. 

La spectre infra-rouge at is teneur an azote du nitrate obteflu 

(N 3,7 %, thØorie = 3,44 %) confirnie is nature du produit attendu. 

C12H2-4 O-CH2-CH24-40-NO2. 
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EXEMPLE 3 

Le compose hydroxylØ utj].isØ eat un produit d’addition de i’alcool 

tridCcylique sur 6 moles d’o,cyde d’CthylCne (SURFAROX TO 6, vendu par 

Is SociØtØ PROTEX) rCpondant a Is formula 

S C13II-4. 0-CH2-Cft2-4-6 OH. 

Dane des conditions opØratoires identiques a celles de l’exemple 1, on 

effectue Is nitration de 46,4 g de SURFAROX TO 6 (0,1 mole) ; on 

rØcupØre 40,7 g de produit, Bolt un rendement rØactionnel de 60 % 

10 environ. 

La spectra infra-rouge at La teneur an azote du nitrate obtenu 

confiricent Is nature du produit attendu. 

15 C13H2-+O-cH2-CH2--9-  
0-"02-

EXEMPLE 4 

Le compose hydroxylC utilisØ est le produit d’addition d’une coupe 

d’alcoels en’C 127C4cur 4 moles doxyde d’ØthylŁne (ALFOL. 1214-4 EO 

20 vesdu par la SoclØtØ CONDEA), reprØsentC par Is formula 

(cH25/c14H204_4_ OCH2-CH2-40H 
45% 55% 

25 Daas des conditions opØratnires identiques a celles cia L’Exemple 1, on 

effectue is nitration de 37,7 g d’ALFOL. 1214-4E0 (0,1 mole); on rØcu.-

pØre 30.4 g de produit,solt un rendement de 72 % environ. 

0157684 
7 

EXEMPLE 5 

Le compose hydroxylØ utilisØ eat un produit d’addition d’une coupe ci’ 

alcools en C1 -C14 cur 7 moles d’oxyde d’ØthylŁne (ALFOL 1214-

7E0 vendu par Is SociCtC CONDEA)reprØsentØ par is formula 

5 (C12H25/C14H29.)-40--cH2-CH2-4-70H 

45% 55% 

La nitration de 50,9 g d’ALFOL 1214-7E0 (0,1 mole) fournit 43,2 g de 

produit, soit un rendement de 78 % environ. 

10 

EXEMPLE 6 

Le compose hydroxylC utilisC eat un produit d’addition dune coupe ci 

aiccols en C1 -C14 cur 9 moles d’oxyde dCthylØne (ALFOL - 1214-

9 E0 vendu par La SociCtØ CONDEA) reprØsentC par 10 formula 

15 (C12H25/c14H29-)-.4-0-0H2-C142-)-90H 

45% 55% 

La nitration de 59,7 g dALFOL - 1214 -9E0 (0,1 mole, fournit 52,6 g 

de produit, cc qui correspond a un rendement d’environ 82 %. 

20 

Lee spectres infra-rouge at lea teneurs an azote des nitrates obtenus 

dens lee examples 4, 5 at 6, confirment is nature des produits attendus. 

8 savoir 

(C12H25/C14u,9-44-O-CH2-CH240-NO2 (Exespie 4) 

25 45% 55% 

(C12H25/C14t129.-)-(-0-CH2-CH2+70-NO2
 

(Example 5) 

45% 55% 

BID ,EP OUWJM , eeo ,as suic,Al .-
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(C12H25/C14K-)--4-0-CH2 -CH 2-+ 0-NO2
 

(Example 6) 

45% 55% 

EXE?4PLE 7 

.Le compose hydroxylC utilisØ est un produit d’addition du nonyiphCnol 

sur 2 moles d’oxyde d’CthylŁne (CEMULSOL. NP 2 vendu par la SociCtØ 

SF05) reprØsentC par la formula 

C9H19-4 22k 

10 La nitration de 30,9 g de CEMULSOL NP 2 (0.1 mole), l’ourntt 30,7 g de 

produit. ce gui correspond Ł un rendement d’cnviron 87 5. 

EXEMPLE 8 

Le compose hydroxylC utilisØ est un produit d’addition du nonyiphCnol 

15 sur 4 moles d’oxyde d’ØthylCne (CENULSOL NP 4 vendu par la SoctCtC 

SF05) reprØsentC par la foreule 

-4 0-CH-CH+40M 

20 A partir de 39,7 g de CENLJLSOL NP 4 (0,1 mole), on obtient 33,6 & de 

produit, salt un rendement de 76 % environ. 

EXEI4PLE 9 

Le compose hydroxylC utilisC eat un produit d’addition du nonylptlCnol 

25 sur 9 moles d’oxyde d’CthylŁne (CENULSOL NP 9 vendu par la SociCtC 

SF05) reprCsentC par la formula 

C9u19-(p4.o-cH2..cII24oH 

A partir de 61,7 g de CEI4IJLSOL. NP 9 (0,1 mole), on ohtient 47,7 & de 

30 produit, salt un rendement de 72 5 environ. 

Las spectres infra-rouge at Les teneurs an azote dos nitrates obtenus 

dana lea Examples 7, 
a  at 9 confirment La nature des produits attendus, 

A mavoir 

0 157604 
9 

C9H19- 4_3-CH2-CH240-NO2 (Example 7) 

C9H19- (p+0-CH2-CH2#ONO2 (Example 8) 

C9H19- (P_(_0_CH2_CH24O_NO2 (Exemple 9) 

5 

EXEMPLE 10 

La nitration de CEMULSOL LA 40, dØcrit dana d’Exesple 1, eat de nouveau 

rØalisCe an utilisant l’acide aulfurique cosine agent de dØshydratation 

le melange nitrant Ctant alarm compose de 2,25 moles d’acide nitrique 

10 at de 1 mole d’acide sulfurique A 98 %. 

Le rendement rØactionnel observe dana ces conditions est vojain de Celul 

anesurC an presence danhydride acCtique, at le spectre infra-rouge Sinai 

qua la terteur an azote du produit obtenu confirnent la nature du produit 

15 attendu. 

TESTS SUR LES PRODUITS 

On determine lea divers eiTets sur lea gazoles des produits prCparCs 

comma dØcrit dana lea Exemples 1 A 10. 

20 

TEST A 

L’aptitude des nitrates de l’invention A augmenter l’indice de cØtafle 

(note I.C. at determine scion la procedure ASTND-613) des gazoles est me-

eurØe, an comparaison avec des additifs commerciaux,dens un carburant 

25 constituØ d’un mØlange de 80 % de gazole de distillation directe at de 

20 5 de gazole de craquage cotalytiquo. Lea rØsultata obtenus & difTC-

rentes concentrations expriaCes en ppm poids d’azote d’origine nitrate, 

mont mentionnØs dana La tableau I ci.-aprŁs. 

SmSo= SP 015704AI I 

0 
ees .EP Oa7mAI I 
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TABLEAU I 

ADDITIF PPM 
dazote nitrate 

T.C.  

Meant - 41 

Nitrate d’octyle 50 40 
5 (additif commercial) I 100 41,5 

200 43,3 
500 44,3 

I C6H13/C8U1.-4OCH2-CII--)-- 50 41 21 
100 42 

(produit del’exempie 1) 200 44 
500 47 

ICi2H240CH2CHj)r0NO2 50 45,5 
100 46,5 

I(Produit de l’exemple 2) 1 200 48 
500 54,5 

10 IC13H40CH2  -CH f4O.402 44.5 Iso 
100 45,9 

I(Produit tie l’exempie 3) 200 47,7 
500 49,2 

(C12H25/C1040CH2-CH240-N0 
1 

j 50 
100 

46.5 
47,8 

45 % 55% 200 49,8 
,(produit tie i’exempie 4) I 500 54 

I 
15 icgII19_(r4o4H2_Ca2+-O_NO2 

I 
so 46 

I 100 45.3 
I(Produit de l’exemple 7) I 200 45 
I I 500 47.9 

Lea rØsuitats obtenus inontrent qu’à nombre de fonctions nitrates 

identique, lee nitrates des exeinpies 1 a 4 et 7 ont une aptitude Ø 

augmenter 1 ’indice de cØtane du gazole senntLblement plus grande que 

20 celle d’un nitrate commercial. 

0157684 
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TEST B 
L’aptitude des nitrates de i’invention a diminuer la tension superf j-

cielle du gazole (propriØtØ detergente) estØveluØepar nesure tie la 

tension interfaciale entre le gazole additive et l’eau par la mØthode 

5 tie la goutte pendante. 

Cette mØthode consiste a photographier le prof ii mØridien d’une goutte 

de gazole dens l’eau ; l’interprØtetion inathØmatique du profil tie cette 

goutte permet, connaissant la difference tie densitC des liquides, de 

10 mesurer is tension interfaciale. Cette mØthode a ØtØ dØcrite notosment 

par S. FORDAM dans Proc. of the Roy. Soc. of London A vol. 194, P 1 

(1948) et par E. LEFEBVRE du PREY. dens REVUE INSTtTUT FRANCAIS DU PE-
TROLE. XXIV - 6, P 701 (1969). On a utilisC le aBme mØlange do gazoles 

que dens le Test A. 

15 

Lea rØsultats obtenus avec un additif commercial et des additifs de 

l’invention a diffØrentes concentrations sent ttentionn�s dens Ic Ta-

bleau II ci-aprCs. 

ae.o .EP 0I57mAII. 
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- TABLEAU II-

__________________________________ 
- Tension superfi- I ppm cLeile
 

ammi5Øe 
Additif I d’Additif (NewtailO /m) 

f 
Mant 22,2 

5 - - 

Nitrate d’isoamyle1
 

 

(additif commercial) 
000 19,9 

2000 21 
3000 21 

10 C12H25+O-CM2-CH2-)O -NO2 
1000 15,2 

(produit ee l’exemple ) 2 000 13,3 
3 000 10,9 

1CH 13 27.40-CH2-CH2-40-NO2 1 000 11,3 
2000 9 

 I (produit de l’exemple 3)15 __ 3 55 

(c12H25/c14 M2044-0-cH2-Cfl240-N0I 1 000 11,8 
2000 10 

45% 55% 3000 8.2 

(produit de l’ecemple 4) 

20 I 
C9"19- cp (_0_CH2CH2.42ONO2 1. 000 20,1 

2000 I19 
I (produitsde l’exemple 7) 3000 I 18,3 

Les rØsultats obtenus montrent que lee propriØtes tens–o-actives des ml-

25 -rates de 1’J.nventton,notamment lee nitrates d’alcools en C12.C13 et 

.12C146thoxylØm, mont trŁs nettement mupØrieures B celles d’un 

additif "pro-cØtane" commercial 

eza .EP 057a 
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TEST C 

On determine l’aptitudo des produits de l’invention a supprimer lea in-

conuØnien:s lies a l’encrassement des systCmes d’injection. 

On alimente un vØhicule du type voiture particuliŁre avec tin gazole ran-

5 ferment 78 % d’unc coupe pØtroliŁrc de distillation directe at 22 % do 

L.C.O. Le vBhicule est dispose sur tin chassis dynamoinØtrique et effec-

tue un parcours d’environ 2500 km melon tin cycle comportant des phases 

a 

vitesse stabilisCe a so km/h. Avant et aprBs Ce parcours, on effoctue 

des cycles urbains du type ECE (Le cycle ECE est utilisØ en Europe pour 

10 assurer lee emissions de polluants et la conscs,nation tie carburant des 

vChicules). 

Lea essais ont etB rºalisCs avec Ic gazole seul at avec le sEine gazole 

contensnt 2000 ppm tie l’additif tie 1’Exemple 4. 

15 

Les rCsultata relatifs aux emissions tie polluants sont prCsentBs dens 

le Tableau III ci-apr&s. 

- TABLEAU III -

20 

25 

30 

eea .EP o,s,m*, I 

Gazole Gazole de 
Ref. (sans addi11 tif) 

Gazole + 2000 ppm 
du nitrate 

tie l’Exemple 4 

Kilomttrage rØsumØ I I 
avec tin lot donnØ 0 2500 km 0 2500 km 
d’injecteurs I I 

Emissions melon le 
cycle ECE 

Co (g/essai) 6,4 10.8 6.6 6,8 

Hydrocsrbures 
" I 

imbrQlØs 1,6 6,9 1,4 I1,3 

1 Particules 0,4 I 1,5 0,5 0,6 

0 
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Can rdsuttats montrcnt, pour le gazole non additive. un accroissement 

trØs net des taux de polluants entre le cØbut do Vessel at aprCs 

2500 km. On observe corrØlativesent une dØtCriorOtion trŁs iaportante 

du fonctionnement au ralenti at a faibie charge (bruit, rØgIme instable). 

5 

Avec le gazole additive, l’Cvolution des taux de polluants entre le 

debut de l’essai at aprŁs 2500 km eat trŁS f’aibie. En outre le moteur 

fonctionne rCguliCresent at sans bruit anormal. 

015768/4 
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REVENDECATIONS 

1. Compose organique a fonction nitrate, caractCrisC an cc qu’il rC-

pond a la for-mule genCrale 

P -4 0-Cu 2-Mix
 .4-n 0-NO2 (I) 

dana laquelie R reprØsente un radical alkyle, linCaire ou ramifiC, de 

6à 20 atomes de carbone ou un radical aryle, substituØ par tine ou plu-

sieurs chaines aikyles de 4 
a is 

atoaes de carbone X eat un atome d’ 

hydrogCne ou un groupe cnØthyie at n eat un nombre critter de i a is. 

10 

2. Compose organique scion la revendication 1, caractCrisC an cc qua, 

dana le formula (I), n eat un nombre entier de 2 a 10. 

3. Compose organique scion is revendication 1 ou 2, caractCrisØ an cc 

15 q,j ii coaprend, dana la sPine molecule, des gi-oupements -0-CH2-CHX- dana 

lesquels X eat tin atolne d’hydrogŁne, at des groupaments -0-CH27CHX-

dana iesqueis X est un radical mCthyle. 

4. Composition caractØrisØe an cc qu’elie consiste an un mØlange de 

20 conposØs scion l’tJne des revendications 1 a 3,dans lesquels lea radi-

caux alkyles R different par leur nombre d’atomes de carbone. 

5. ProcØdØ de preparation d’un compose organique selon l’une des re-

vendicacions i a 3 ou d’une composition seicri la revendication 4,carac-

25 tCr P an ce qua l’on realise 1a nitration dau moiris un compose hydro-

xylØ rØpondant a is formula gCnØrale 

P. 4-0-cH -C1iX--3- OH 2 n 

mu moyon d’acide nitrique a uric temperature dc - 10°C C + 30°C, at an 

30 presence d’un agent dCshydratant choisi parsi i’anhydride acCtique at 

I’acide suifurique, i’excCs d’aciditØ des produita obtonus Œtant neutra-

usC ou inoycfl d’une base minØrale. 

6. Composition de carburant pour moteurs Diesel, caractØrisCe an cc 

50 .EP OZJin’A’ 1 
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qu’elle contient une proportion majeure d’au noths un gazole et une 

proportion mjneure, suffisante pour en Ølever l’indice de cØtane, d’au 

moths tin compose selon Puns des reventlicalions 1 A 3. 

5 7. Composition de carburant pour moteurs Diesel seton is revendication 

6, caractØrisCe en ce que la proportion dudit (desdits) compose(s) est 

de 0,01 
a 3 % en poids par rapport au(x) gazole(s). 

B. Composition de carburant melon l’une des reveridications 6 et 7. Ca-

10 racterisCe en ce que ledit gazole comprend au moths une coupe moyenne 

provensnt de is conversion de fractions lourdes do pOtrole. 

9. Composition de carburant melon l’une des revendications 6 a B. c-

ractOrisCo en cc que ledit gazole coinprend au moms tine coupe do distil-

15 lation directs de pØtrole brut 
a carsetØre sromatique. 

10. Composition de carburant melon l’une des revendications 6 a 9, Ca-

ractØrisØe on cc que ledit gazole contient en outre uric proportion eti-

neure d’au moths up compose oxygØnØ choisi parsi les alcool, les cØ’ones 

20 et (em ethers, 

OfkceeuropØen 

0 1 5 7 6 8 4 

J) des brevets 
RAPPORT DE RECHERCHE EUROPEENNE 

EP 85 40 0499 

DOCUMENTS CONSIDERES COMME PERT(NENTS  

CatOg050 
C,i3I,onda documeni alec e,thcatcn.en cas do boSom. Ravendeabon CLASSEMENTDE LA 

doS panes pedmentos CapaSeIdo OEtDE ILnI CI’) 

C 07 C 77/02 
X US-A-2 742 492 (C.C. HARVEN) 1,5,6 C 07 C 76/04 

* Colonne 11 lignes 15-27; C 10 t. 1/22 
colonne 2, lignes 32-36,48-53 et 
57-61 * 

Y DE-A-2 039 609 (COTJNSIL OF 1,5,6 
SCIENTIFIC AND INDUSTRIAL 
RESEARCH) 
* Page 1; page 2, alinØa 2 * 

DOMAINES TECHNIQUES 
RECHERCI4ES (tnt. Cl.’) 

C 07 C 77/00 
CO7C 76/00 

La p,ow,I a"art do achecha a die dies!, pOI,rtoIiiao I. odIcalieflo 

IDated drgNIChS 
KrNZINCftr’n1. 

CATEGORIC DES DOCUMENTS CITES T: thdo,)e oupiinc(peC (abase Se nnoentlon 
E: document Se brevet antdiIaw. mats pubitd CIa 

S particuliCremant pertinent C (UI souldale do ddpd) au aprCs cello dale 
Y particulltretoont perunont an comb)na,son asec un D: end donS Ia demande 

aul’e document do to memo catdgorie L dId pour daukes ralsons 
A. arnCre-plan lechrtologique 
0 dwuIgatIon noØCnIa 
P document ,ntercata,re &: membrede)ambmelamllle.dacumenlconaspondant 

mlD ,EP OtbidoAt I emsw .eP atuouei 



European Patent Office J 
Europtilsthes Patentamt 15MUSIM 

__  Office europØen des brevets ED Publication number: 0 475 620 A2 

EUROPEAN PATENT APPLICATION 

(j) Application number: 91307180.6 (3) mt. CL5: CI OL 1132 

() Date of filing: 23.08.91  

() priority: 01.09.90 US 570482 
07.09.90 US 578483 

@> Date of publication of application: 
18.03.92 Bulletin 92112 

() Designated Contracting States: 
BE DE FR GB IT Nt. 

' Applicant: EXXON RESEARCH AND 
ENGINEERING COMPANY 
P.O.Box 390, 180 Park Avenue 
Florham Park, New Jersey 07932 (US) 

Inventor: Sexton, Michael David 
2, Elbournu, Dldcot 
Oxfordshire OXII COL (GB) 

Inventor: Smith, Anthony Kitson 
18, Western Avenue. Woodley 
Reading, Berkshire RG5 30H (GB) 
Inventor: Bock, Jan 
560, Juniper Lane 
Bridgewater, NJ 08807 (US) 
Inventor: Robbins, Max Leo 
360, Lenox Avenue 
South Orange, NJ 07079 (US) 
Inventor: Pace, Salvatore James 
RD no. I Box 259 
Glen Gardner, NJ 08826 (US) 
Inventor: Grimes, Patrick Gerard 
504, Mountain Avenue 
Westfield, NJ 07090 (US) 

(j) Representative: Fletcher Watts, Susan J. of at 
Esao Engineering (Europe) Limited,, Patents 
and Licenses, Malipomnt 72, Ease House, 
Ennyn Way 
OB-Leatherhead. Surrey 1(122 aXE (GB) 

fi Microemulalon diesel fuel compositions and method of use. 

fi The present Invention relates to translucent and thermodynamically stable fuel compositions having 
nproved combustion efficiency and reduced smoke, pajilculate. CO. and NOx emissions. The fuel 
compositions comprise, for example, a diesel fuel, water, or an aqueous solution of a low molecular 
weight alcohol and/or a water-soluble reagent and a surfactant system which comprises a balanced 
blend of one or more hydrophilic surfactants and one or more Ilpophtic surfactanta, wherein the diesel 
fuel composition can contain as high as 30 weight percent of aqueous phase with an aqueous 
phss&surtadant ratio at least 211. The surfactant system may contain. In addition to the hydrcphlllc and 
llpcphllc su,factanls, cosurfactanle and polar organic solvents, The reagent solution comprises 
aqueous solutions of an additive selected from the group consisting of Inorganic oxidizing agents, law 
molecular weight polar organic oxidizing agents, and nitrogen oxide-containing compounds which ad 
as octane improvers and/or combustion modifiers. These additives offset the well-known loss In cetane 
number and/or the Ignition delay caused by dispensed or inloroenajlsllled water and eliminate the need 
to change engine operating parameters. 

Jouve. IS. rue Saint-Denis, 75001 PARIS 
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The present invention relates to novel microemulsion compositions which are transparent and ther-
modynamically stable fluids useful In reducing diesel exhaust emissions. 

There Is  wide variety of micro emulsion fuel compositions known in the art. A disadvantage of these has 
been a lack of stability under conditions to which the fuels have been exposed. Prior compositions, forexample, 
have been unstable and have tended to de-emulsify at high and at low temperatures; high temperature de-emul. 
sificelion has been a special problem. Further, the addition of even vary small amounts of sail as by exposure 
to salt-containing air or water has caused severe de-emulsification problems in prior fcrrnulallgns that did not 
contain alcohols. Another disadvantage of prior microemulsion fuel compositions has been the high concen-
trations of surfactants required to form the ndOroetrtulslona. Prior inventions, generally, employed one or more 

to parts of surfactant per part of aelubilized water. 
The mioroemuislons of the instant Invention seek to overcome the foregoing deficiencies by providing 

improved temperature and suit stability and employing lower concentrations of surfactants. 
The present Invention provides a translucent and fan,wdynamJcafly stable fuel compositions having 

Improved combustion efficiency and reduced smoke, particulate, CO. and NOx emissions. The fuel compo-
is sitions comprise for example, diesel fuel, water or an aqueous solution ole low molecular weight alcohol and/or 

a water-soluble reagent, and a surfactant system which comprises a balanced blend of one or more hydrophuto 
aurfactsnts and one or more lipophilic suifactants, wherein the diesel fuel composition can contain as high as 
30 weight percent of aqueous phase with an aqueous phase/awfactant ratio at least 2/1. 

The present translucent and thermodynamically stable mlcroerrailsion compositions of this Invention own. 
2o prise a hydrocarbon fuel such as gasoline. jet fuel, or preferably diesel fuel; about ito about 30 weight percent, 

more preferably about 2 to about 20 weight percent and most preferably about 210 about 15 weight percent 
of an aqueous composition comprising water, from 0 to 30 weight percent based on the amount of water of a 
I to 3 carbon alkanot and Less then 20 weight percent based on the amount of water of one or more additives 
selected from the group consisting of ashless inorganic oxidizing agents, low molecular weight polar organic 

25 oxidIzing agents, and nitrogen oxide-conlalning compounds wherein the additive is preferably selected from 
the group consisting at enunonlurn nitrate, arnnronlum nitrite, hydrogen peroxide, arnmonlum hypochlorlta, 
ammonium chlorite. ammonlum perchlorete, ammonium chlorate, perchloric add, chlorous acid, hypochlcrous 
acid, ammonium hypobromite, ammonium bronrate. hypobromous add. bromic acid, ammonium hypalodite, 

ammonium
 periodate. hypolodous acid, lodtcacld, periodic acid. 2,4 dlnlirophenyl hydrazine, 2.5 dinilrophenel, 

30 2,6 dlr*ophenol, 44 dlnitroreaorcinol, nlfroguanldlne, 3 nitro-1.2,4-b’la70le. 2 nitro lnrldazola. 4 nitrolmldazole, 
pricric cold, cunlene hydroperoxide, cyenurlc acid, nitroglycerin, nitrobenzene, trinitrotoluene, and mixtures 
thereof: and, about 0.5 to about 15 weight percent, more preferably about I to about 10 weight percent and 
most preferably about I to about 6 weight percent of a surfactant system which comprises a balanced blend 
of one or more hydroptilllo surfactants and one or more lipophitic surfactants wherein the ratio of aqueous 

35 ccnipoeltfon/aurfactantaystem Is preferably at least 2/1. 
It is well-known In the art that dispersions of water and/or one or two carbon alkanois In diesel fuel reduce 

harmful diesel emissions such as smoke, soot particulates, and NOR. It is also well-known that debts 
associated with water and alkanots in diesel fuels entail a severe reduction In coterie number and a marked 
Ignition delay often requiring engine sad/or operating parameter modification such as advanced Ignition timing 

40 or the Installation of glow plugs. The novel compositions of the instant Invention, by the Incorporation Into the 
aqueous composition of an oxidizing end/or nitrogenous reagent, offset these debits white still retaining the 
advantages In emissions reduction. 

In the practice of the present invention, at least one hydrophilic surfactant and at least one Ilpophilic sur-
factant are selected and their ratio adjusted with respect to their combined hydrophilic end IlpophIlic properties 

45 such that they form with the fuel and the aqueous composition a single phase. banslucentmlcroamsdalon. The 
hydrophilicsurfactant(s) Is defined by a set of operations wherein a blend of equal volumes of fuel and aqueous 
cornpoalllan with 2 grains of said surfactant per deciliter of liquids forms a lower phase mntoroemulslan at 20°C 
such that the volume ratio of fuel (oil) to surfactant(VoNs) in the mlcroenrulslon phase is at least 0.5. preferably 
greater than land more preferably greater than 2. The teim’towerphase° mlcroennulslon Is descriptive In con-

an test since Ii means that the aforementioned system consisting of the hydrophllic surfactant and equal volumes 
of fuel and aqueous composItIon separates Into an aqueous lower phase containing most of the surfactant In 
equilibrium with an excess fuel (oil) phase which Is essentially surfactant.free. 

The hydrophillo suifactant which Is defined by the above properties Includes, but is not limited to, the alkyl 
carboxylic and e8tyteryl aulfonlc acid eats wherein the elkyl group Is a Cg to Cle finest, branched or bilinear 

as structure, the aryl group is selected from benzene, toluene. orthoxytana, and naphthalene. and the salt is a 
salt of an alkalI metal, ammonIa, or alkanal amine. Also Induded, and preferred are the ethoxytated elkyt-
phenols. Most preferred are the ethoxylated Car-Cia alkyl ammonlum salts of Ca-Car alkyl carboxylic and 
alk1aryl sulfonlc acids containing 6 o mare ethylene oxide (hereinafter ED) groups, wherein the alkyl and aryl 

ie 5P 072 1. 
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groups are as previously defined above. 
Representative examples of hydrophilic alkyl carboxylic and slkyiaiI sulfonic acid salts include mono-

ethanol aetmonlum laurels. ammonium palmitate. diethanol ammonlum stearale. monoethanol ammonium 

nonyl o.xylene sulfortate. sodium dodecyl benzene sulfonate, ammonium telradec)l benzene sulfonate. cileth-

5 and ammonium hexadecyl benzene sulfonate. and sodium dodecyl naphthalene sulfonate. Preferred 

hydrophilic carboxyllc acid salts Include ,nonoethanol sminonlum oleate, pants, deca, and hexadeca-ethoxy 

octadecyl arrunonium oleate. Preferred hydrophliOsulfonlc acid salts Include pants- and deca.ethoxy octadecyl 

ammonium benzene sulfonate (designated C126S-E18-5 and C128S-E18-10. respectively), hsptaethoxy 

octadacI ammonium dodecyl o-xyiene sulforrate (designated CeXS-E18-7) and decaethoxy octadecyl 

to ammonium dodecyl ortho xylane sulfonata (designated C12XS-E18-10). The ethoxylated slk1 amities used in 

preparing the ethoxylated alkyl ammonlum salts of alkyl aryl suitonic acids can be obtained from Exxon Chain -

led, Peifonnanca Products. Tomah Products. 
Representative hydrophilic ethoxylated alkyl phenols Include Igepal DM 110, Igepal OM 730. and Igepal 

DM 880 sealable from OAF which are chemically dlnon%4 phenols ethoxytated with 15. 24. and 49 moles of 

is EO. respectively. Preferred Is Igepal OM 530 which is dinonyl phenol ethoxylated with9 moles of ethylene oxide. 

Other suitable ethoxylated alkyl phenols Include Tritons X100. X102. and XI 14 available from Retire and Hess 

of Philadelphia. Pa.. and Igepals CO 610.630,660,710,120,730,650, and 880 which are chemically mono-

octyl or nori)l phsnols ethoxylated with from 81030 EO. 
The Ilpophilic surfactant for purposes of this invention is a surfactant having the properties of providing at 

20 2 g/dl concentration In equal volumes of fuel and aqueous composition an upper phase microemulsion at 201C 

such that the volume ratio of water to surfectant(VwNe) In the mlcroeniulslon phase is at least 0.5. preferably 

greater than I and most preferably greater than 2. The term upper phase" mlcrosrrnilslon as used in defining 

the Ilpophilic surfactant Ingredient means that the system consisting of the surfactant In equal volumes of fuel 

and aqueous composition separates Into a surfactant containing oil upper phase In equilibrium with an excess 

25 aqueous phase which Is essentially surfactant free. 
The Ilpophile having been defined by the above properties Includes, but is not limited to. the ethaxl4ated 

alkyl phencle. Also Included and preferred are the ethyl and alkylejyt sutfonlc acid salts wherein the alkIl group 

is a C12 to C.24 linear, branched, on bilinear structure, the aryl group Is selected from benzene, toluene. 

oothoxytene, and naphthalene; and the salt Is a salt of an alkali metal, ammonia oralkanci amine. More preferred 

20 are the ethoxylated CorCs alkyl ammonium salts of Cs-C.21 alkyl carboxylic and alkylatyl aulfonlc acids con-

taming less than six EO groups, wherein the ethyl and aryl groups are as previously defined above. 

Representative examples of Upophillc alkyl styt sulfanatea include monoethanol ammonlum dodecyl o-xy-

lena suifonate, sodium tetoadecyi o.xylene sulfonate, eodkirn haxadec)4 o-xylene aulfonete, diethanol 

ammonium pentadecyt o-xytene suifonate, triathanol ammonhzm octadecyl o.xylene eulfonate (prepared from 

35 pants and hex, propylene), sodium octapropylene benzene sulfanate. sodium tetracoeyl toluene eulfonate, and 

various high molecular weight petroleum sulfonatea. Preferred are the sodium and monoethanol ammonium 

salts of dodecyl o-xylene sulfonlc acid. Most preferred are di-ethoxy octadecyl ammonium cieste, dl- and pen-

ta.ethoxyodtadecyl ammonium dodecyl o.xytene sulfonste (designated E18-2 aleate. C12XS-E18.2 and C15XS 

E18-5. respectively). 
u Representative lipophlllc ethoxylated ethyl phenols include Igepals CO 210 and CO 430 which are nonyl 

phenols contaIning 1.5 and 4 moles of EO. respectively, and Tritons XIS and X35 which are Octyt phenols con-

taining I and 3 moles of EC. respectively. 
The present Invention is not confined to the use of the aforementioned ethoxyiated alkyl phenols but 

includes other ethoxylated surfactants of the generic formula: 

45 R1X(CH2CH20)X 
wherein R1 Is an ethyl or mono or el-ethyl aryl group containing 8 to 30 carbon atoms. 

H R2 53 0 0 

at I I I II II 
X La -0-. -S-. 5. ..s- I -N-1C1. C’O-.-C-CR40--C-NH- or -502NH-. 
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from 1 to 30 (CI-I5CH20) groups; R3 Is H or an alkyl group containing Ito 3 carbon atoms; R. is a polyhydroxy 

group derived from glycerol. glycols, sorbltci. or various sugars; and n is an integer of (rain 11030. 
The above ethoxylated alkyl phenols may be blended with an alkali metal, sinmonhim, alkyl ammonium, 

alkansi amrnonium or ethoxylated alkyl animonlum salt of an alkyl or ethyl aryl sulfonic acid of the generic far-

5 mule: 
R-SO3H 

wherein Risen alkyl oralkyl benzene group containing 8  t 30 carbon atoms in the eikyt chain and the benzene 

ring may be additionally substituted with one or two alkyl groups containing ito 3 carbon stoma each to provide 

the balanced blend of surfactants. Preferred blends of ethoxylated ethyl phenols with alkyl aryl suifonates 

to include combinations of igepal CM 530 or Igepal DM 710 with the sodium or monoethanol amine salt of C12 

o-xytene sulfonlc acid. 
Alternatively, ethoxylated ethyl ammonlum salts of the above alkylaryi sulfonic acids containing varying 

degrees of ethoxylated are blended to provide the balanced blend of surfactants. Preferred blends of ethoxyl-

ated ethyl snvaoiiirmi salts of alkylaryl aulfonic acids include penta-ethoxy octadecyl ammonlum dodecyl ben-

is zone aulfonsle combined with hepla-ethoxy octadecyl ammonium dodecyl benzene sulfonate and di-ethoxy 
cocoa ammonium dodecyl o-xylene aulfonate with deca-ethoxy octadecyl ammonium dodecyl oxylene Suifo-

nate. Most preferred is the blend of penta-elboxy octadecyl ammonium dodecyl o-xytene sullonate with hepte 
ordeca-ethoxy octadacyl ammonium dodecyl o-xytene aulfonale. La., a blend of C,3XS-E18-5 with C12XS-E18-

10. 
20 Alternatively, alkali metal aniniortlum, alkyl ammonlurm sikanol arnniontum otethoxylatedalkyl ammonlum 

salts of alkyl carboxylic acids of the genetic formula: 
R’-COOH 

wherein R’ Is an alkyl group of 12 to 20 carbon atoms may be substituted far the suifonlc acid salts described 

above. These salts may be blended with ethoxylated alkyl phenols. Alternatively. ethoxylated alkyl ammonium 

25 salts of the above alkyl carboxylic acids containing varying degrees of ethoxylation are blended together to pro-

vide rovide the balanced blend of siefactanta. Most preferred Is   blend of penta.etitoxy octadecyl ammonium cleats 

with deca-ethoxy octadecyl ammonium cleats. I.e. a blend of E18-5 cleats with E18-10 cleats. 

Under certain circumstances, up 1020. generally 2 to 10, weight percent of a coaurfectant is included in 

the surfactant blend to Improve the solubility of the surfactant In the fuel and reduce the viscosity of the micro. 

3o emulsion diesel fuel composition. The cosurfaclanta are of the class of alkylene glycol monoalkyl ethers, 04 to 

Cs elkenols and mixtures thereof. Representative cosurfectanta Include ethers such as ethylene glycol mono-

propyl ether, methylene glycol ononoethyl ether, ethylene glycol monomethyl ether, ethylene glycol manobutyt 

ether, diethyl glycol monoinethyl ether, dlethylene glycol mcnoethyl ether, diethylene glycol n-butyl ether, pro-

pylene glycol nianomethyl ether, dipropylene glycol monomethyl ether and trlpropylena glycol monomathyl 

35 ether, and elkanola which include straight and branched chain members such as butanol and pentanol. Of the 

alkanala, tertiary amyl alcohol (TAA) is preferred. Of the ethers, ethylene glycol monobutyl ether Is preferred. 

it is understood that when using a cosuifactani, the ratio of the surfactants may have to be readjusted for 

changes in phase behavior brought about by the addition of cosuifactant. It Is also understood that the weight 

ratio of hydrophilic to lipophillc surfactants may have to be readjusted for changes In phase behavior brought 

at about by different aqueous reagents and variations In thelrconcentretlon. For example, an Increase in the con-

cantrationof the aqueous reagent ammonium nitrate, requires an Increase In the ratio of hydrophilic to Ilpophitic 

surfactants, Likewise changes In the composition of the fuel necessitate readjustment of the surfeclant ratio. 

For example, a higher concentration of aromallcs In the fuel requires an Increase In the ratio of hydrophilic to 

Iipophllic surfactants. It is also understood that when a change In surfactant into is Inadequate to compensate 

at for a given change in the fuel or aqueous composition, choice of a more (or lees) hydrophilic surfactant pair 

(e.g. more (or less) ethoxylatlan) may be requIred. These points will be made clear by the examples cited below. 

The preferred surfactant blends of the Instant Invention provide a marked Improvement over the sit by solubl-

Iizlng much more aqueous phase per unit of surfactant than disclosed In the art The art discloses diesel fuel 

rnluoemulslona containing lass than 2 volumes of water per volume of auifsctant The examples died below 

at disclose compositions with greater than 2 up 104 volumes of aqueous phase per volume of surfactant. 

The most preferred surfactants for the Instant Invention are selected from Group I, having the generic for-

mula 

55 
53 

55 

and   Is 4H-,-S03-MorPO3H)-M’ wherein M’ is an Inorganic or arnmonhnn cation Including alkyl substituted 

ansnonlumcailons Ra is an ethyl group containing I to 20 carbon atoms ore polyethoxy ether group containing 
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R1 (CH2CH20)H 

’I 

a 
R3 -R2 -X- ’N 

(CII2CH20) flH 

is where R, and R3 are alkyl groups which may be paraffinic or olefinic and may contain 8 to 24 carbon atoms, 

R, is a methyl group or a benzene, toluene, or xylene ring. m + n = 2 to20 and X Is -000 or SO3-. Non-broiling 

representative examples of Group I surfactants are ethoxyfated octadechi ammonium dodecyl benzene sulfo-

nate (C128S-E184n.m) where R1 = C15H37, R3 = R2 = C5H. and X = SOsi; ethoxylated octadecyl 

enuflonlum dodecyl xylene, sulfonate (C2XS.E18-(n4m) where R1 = C151-1, R3 = C1-120, R2 = (CH3)3CH2, and 

in X SOj) and ethoxylated octadecyl aimionlum cleats (E18.(nsm) cleats where R1 - C191137. R3- R3 - 

CH(CM2)7CH=CH(CH- and X COO-). 
Other most preferred surfactants are selected from Group 2, having the generic formula: 

20 
R3 -R2 -X- N(CH2CH20ll) x 

an where R3 and R2 are defined as in Group I and a = 3. Non-limiting representative examples of Group 2 surIac-

tents are monoethanol ammoniurndodec)l benzene sulfonate (C125S-MEA), rnonoethancl emmonlum dodecyl 

xylene sultanate (C0XS-MEA), dlethanol ammonium pentadecyl benzene aulfanate (CXSDEA). ammonium 

cleats and monoethanol ammonium cleats. 
We have discovered that it Is often advantageous to blend asurfaclarit(s) from Group 1 with a surfactant(s) 

so from Group 2 to farm the balanced blend of hydrophilic and lipophlllc surfactant(s). We have discovered that 

surfactants from Group I become more lipophilic with Increasing temperature while those from Group 2 become 

MGM hydrophilic with Increasing temperature. We have also discovered that blends of surfactants from Group 

I with those from Group 2 farm ,nlmoernulsions which are more stable to phase separation over a broad tern-

peralure range than microemulalons hlthertofound In the alt. This reduction In temperature sensitivity Is  highly 

an desirable feature of our most preferred diesel fuel mlcroemulelons. Diesel fuel, when stored over a period of 

time, maybe subjected to wide temperature fluctuations. Conventional rnlcroemulslfled diesel fuel phase sepa-

rates under these conditions while our most preferred fuel mloroemuislon compositions remain stable. 

Example 
40 

Preparation of Anlonic-Etboxy Catlonic Complexes 

One hundred grams of the alkyl carboxylic or ethyl aryl sulfonic acid is weighed Into a wide mouth jar. An 

appropriate weight of the ethoxylated alkyl amine, as listed si Table l. is added and stirred vigorously while wanhi 

5 from the heat of neutralization. Properties, neutralization weights, and chemical suppliers are fisted In Table I. 

50 

85 
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TABLE I 

Preparation of Anionic-Ethoxv Cationic ComT5lInXeS 

Averaor 

Ceneoneer Met. w. tori/SODa 

01eic acid 262 100 0.354 
10 

C125S,l lViatc SP. 597) 326 -95 0.3361 

C12XSH (ESSAF SA 1491 354 -91 0.2261 

C16NIEO)2 ITasab E15-21’ 357 .98 0.275 

05 
CNtE0)5 (Temi. Eta_Sib 459 .98 0.200 

C1511tEO110 (Tsaah g10_101C 709 -98 0.1.39 

Cj8NtEDI1$ ITeriel E18-1514 929 -95 0.105 

20 MR (eerie ethanol amine) 61 150 1.639 

WajehO In! or Ccine100 p Acid 

Mt.. Ci..fiilit OIcic Acid 
25 

NEC 13.8 2e.5 21.6 

£18.2 92.3 122.4 128.0 

3° 
£18-5 112.5 167.7 176.6 

FAD-10 163.5 243.1 266.1 

53515 214.2 316.5 335.6 

as 

1 By titration 

2 Direct r.piaccta: a) Akac Ethcsaen 15/12 

40 b) EtSoenen 18/18 

ci Etheesen 15/20 

dl Ethoesea 18/25 

45 Example II 

Mlooemulslon Preparation 

Microemulslona were prepared as follows. The surfactants were weighed Into e16 a 125 rosa flat bottom 

So tube fitted with a teflon-lined cop. A total of 15 ml of diesel fuel and water were added. The tubes were shaken 
and heated -3D minutes to 1 hour at 60-70C. They were then tumbled overnight to 2 days on an automated 
tumbler. Most systems. particularly those made with the ethyl benzene aulfonatss. did not dear at room tem-

perature after 2 days of tumbling. They could be made to clear In most cases by temperature cycling 2 or  
times from 70C to 0C. On storage at room temperature, clarity Improved with age for the systems containing 

as the MEA soaps. Systems based solely on the CXS E1 8-n surfactants were found to be extremely temperature 
sensitive and to deteriorate with age. Often systems which were initially single phase and deas phase saps-

rated on storage at room temperature. The assumed cause was laboratory temperature fluctuations coupled 

with the extreme temperature sensitivity of these systems. Because of poor storage slabtiuty, blends of only 

B 
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C2XS E18-n surfactants were eliminated early on from further study. However, wait with these Surfactants 

did demonstrate that dear microemulsions could be prepared with SvoL% water and as late as 1 gIn (-1%) 

surfactant. Clear single phase systems containing 5% water stabilized by 2 91d1 of the C12XS E18-n surfactants 

were also prepared. Blends of these C..XS E1 8-n surfactants with aurfactanta based on MEA (e.g. C,35S-MEA 

a or CXS-MEA) gave good stability and are described below. 

Example Ill 

Selecting and Balancing the Hydrophilic and Upaphilic Surfactant Blend 

to 
A 2 gm/dl mixture of monoethanol ammonium dodecyl benzene aulfonate (hereafter CBS-MEA) with 

equal volumes of Maraven diesel fuel (oil) and water forms a lower phase micraemulaiOfl at 20°C. The volume 

of oil sclubilized per gm of surfactant (oil uptake) is greater than the most preferred design criterion for a 

hydrophilic surfactant of 2 ml 011gm surfactant. A 2 gm/n mixture of di-ethoxy octadecyl ammonium dodecyl 

15 benzene aulfonate (hereafterCBS E18-2) with equal volumes of Mamavefl diesel fuel and water forms an upper 

phase microemuislon at 20°C. The volume of water eolublllzed per gm of surfactant (water uptake) Is greater 

than the most preferred design criterion for a lIpophilIc surfactant 012 ml water/gm surfactant. 

The combinatIon C12BS-MEA/C130S E18-2 represents a hydrophile-lipophile surfactant couple and their 

combined hydrophilic: and llpophllic properties are varied by adjusting the weight ratio of CuBS-MENCUBS 

20 E18-2. Table It presents phase data for the C5BS-MEAIC12BS E18-2 ewfactant couple at various water to 

Msraven oil ratios and total surfactant concentrations. The data were generated as follows. The surfactant con 

centratlon was fixed at for example, 29 per deciliter of oil and water ate water/oil ratio of 5195. The weight 

fraction of C12BS-MEA. the hydropirile In the surfactant couple was then varied In the range between 0.45 and 

0.60. The type olmicroemulsion ateach welghtfractlon oIC15BS-MEAwas noted after equilibrium was reached. 

25 A change in microemulalon type Indicated the approximate phase transition boundary between upperand single 

or single and lower phase miomensolslofla. These transition boundaries are noted In Table II. The procedure 

was repeated at 1.5 and 1.0 g/dl surfactant concentration and the approximate transition boundaries deter-

mined. Note that thedala was developed one series of Individual equilibrated tubes, each containing the specI-

fic ratio of surfactants at the listed total surfactant concentration in water and all at a 5/95 volume ratio. The 

so single phase region lies between the upperand lowarphasetrenalllon boundaries. The polntwliare these phase 

boundaries coincide Indicates the minimum surfactant concentration which will solubillze 5% water in Mereven 

diesel fuel; in this case, it takes somewhat mom than 1 gIdi of surfactant to form eatable mlcroemulslon. How-

ever, the proximity to the phase transition boundaries Indicates that this will not be a clear system. In general, 

the dearest systems are found farthest from the transition boundaries, that Is. In the center of the single phase 

as region. The closet the transition boundaries, the hazier the system located between them. Thus, maximum 

darity ate given water concentration Is attained at higher surfactant concentrations. 

Table II presents similar phase data for the C128S-MEAJC12BS E18-2 surfactants holding the water/off 

volume ratio fixed at 4/98. The single phase region has broadened and at 2 g/st surfactant extends between 

0.41 end 059 wt. fraction of C8S-MEA compared with a range of 0.48 to 0.58 for the 5/95 water/oil system. 

ee Again the clearest systems are found In the center of the single phase region and since the 4/98 systems are 

farther from the phase transition boundaries than are the 5195 system they are also clearer in comparison. 

The 4/96 water/oil systems form single phase mnlcroernulslona at surfactant concentrations somewhat below 1 

g/dl. Again, these mnloroernulaions are turbid because of their proximity to the phase transition boundaries. 

The data In Table Ii reinforce the conclusion that higher sujfactantrwater ratios provide dearer microernul-

es siona. The single phase region eta surfactent concentration of 2 gIst for the 3197 water/oil system extends be-

tween 0.46 and 0.80w1. fraction C12B5-MEA Thus mlcroemulsions In the center of this range are even farther 

from the transition boundaries and, therefore, clearer than those found with 5/95 or 4196 water/oil systems. The 

3/97 system forms single phase microemulslcnaatsurfactant concentrations above 0.75 gIst. Comparison with 

the 5195 and 4/9(1 water/oil systems shows that for all these water/oil ratios, the minimmeim surfactant concan-

eo tratlon for single phase mlcroenxilaions corresponds to a water/surfactant ratio of -4/1. 

The data In Table II illustrate the critical nature of selecting and balancing the hydrophil&hlpophlleaUrfaclaflt 

blend fore given amountof water and surfactant. The data Indicate that stable microemuisiona can be prepared 

with up to 5% water with less than 1.5% surfactant. An litoreese In aurfadant concentration permits a propor-

tionate increase in the amount of water solubilized. These surfaclanta are more efficient than those found in 

55 the previous ezt 
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TABLE II 

Ci,BS-MEA/CiBS E18-2 Compositions for Single -Phase 

11/0 Vol. Surfactant Wt Fraction CpBS-NEAl at the 

toRatio  Concn audi Untzer Phase TB2 Lower Phase TB3 

5/95 1.0 0.52 0.52 

15 1.5 0.50 0.54 

2.0 0.48 0.56 

20 4/96 1.0 0.53 0.53 

1.5 0.50 0.56 

2.0 0.47 0.59 

25 
3/97 0.75 0.52 0.52 

1.0 0.50 0.54 

1.5 0.48 0.57 
3° 2.0 0.46 0.60 

1) At the indicated total surfactant concentration 

s 2) Upper phase transition boundary U S 

3) Lower phase transition boundary S L 

The C12XS-MEA/C5XS E18-5 system, though not as extensively Investigated as the C18S-MEA!C,28S 
ec E18-2 system described above, provides a sImilar phase behavior pattern. In this case, the CXS-MEA Is the 

hydrophile; Its Increasing weight fraction leads to lower phase microemulsions. Phase data obtained for three 
waterlog ratios ate surfactant concentration fixed at 1.5 gist are given in the following table. 

45 
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Cp,XS�MEA/Ci,XS E18-5 Compositions for Zthale Phase 

EP 0 475 620 A2 

Concentrate NB 14483-76A 

C12XS�MEA 10.4 

Wt. Fraction C,2XS�ME1 C12XS E18-5 9.6 Wt.% 

W/0 Vol. Ratio UTB2 LTs3 Ck #90537 D.O. 40.0 

Water 40.0 

10 5.0/95.0 0.49 0.55 The surfactants were dissolved In the diesel oil at room temperature and the water added last. The mixture 
4.5/95.5 0.47 (estim.) 0.57 wasturbidlnUsllybutslowlyclearedwthmildwam1ln9(40C)efldeUrTtngOVetaPeriOdOfaeVar5lhOW8t0 

4.0/96.0 0.44 (estim.) 0.60 
finaOyform a clear amber "5dUtbn.  This fiuOneetewhen diluted Y5IadOTOf10I11St5fllYt0rma with 
little mixing a bright mlcroensilsion containing 2 wt% surfactant and 4% water. This inlcroemulslon remains 

is clear over the temperature range of -10CC (tower cloud point) to 70°C (upper Cloud point) and is indefinitely 
is 

stable at room temperature. ttix not known 8l this tine whether the luthidlty below ’.10Cis due t0 phase sepa-
1 At a total surfactant concentration of 1.5 g/dl. ration In the mlcroamulslon or wax precipitation from the diesel fuel. 
2 Upper phase transition boundary: u s The above concentrates have a weterlaurfaclant volume ratio of 2/1. In an attempt to raise the 

3 Lower phase transition boundary: s 1 
water/surfactant ratio, the following concentrate was prepared. 

20 
20 

Concentrate NB 14483-782 

As discussed previously, the single phase region, which lies between the upper phase transition (UTB) and 

the lower phase transition boundary (LTB), broadens and clarity improves with decreased water/oil ratio. The 

deity of microenrutslons In the center of the single phase region is somewhat better than observed with the C1W�MEA 5.78 vt 
% 

25 2 MENC12BS E18-2 system, In addition, the rate of equilibration Is faster with the C12XS.MENC12XS E18- 25 
Ci2XS E18-5 5.33 

5 system teas temperature cycling is requhed and clarity is obtained sooner on ambient storage after tempera- 

lurecyciiflg. Ck #90537 D.O. 55.56 

Water 33.33 
Example IV 

30 

Mioroemulsion Preparation From Concentrates  

30 

The waterlsurfaclant ratio in this package Is M. No attempt was made to optimize the surfactent NIL ratio for 
the added water. Clarity was achieved by adjusting the oihlwater ratio In the package. A quantity. 1.89 g 01 this 

In order to check whether other compositional paths to the final mioroemuleton might speed equilIbratIon, concentrate when diluted with 8.2 gof diesel all Instantly forms a clear mloroenrulelon containing 2% surfactant 

the use of concentrates, as intannediato compoeffions.Theae concentrates were prepared by back- and 6% water. This mlcroamuisbn Is not quite as bright as the mlcroernulalon prepared with concentrate NB 

a 
we explored 
trig outed and In some cases part of thewaterfromthe final composition. Forexample. the following concentrate 3s 1448376A due to the higherwatercontanl. Brightness may be Improved with opthnizatlonoleurfactant HlLrstlo. 

was prepared: This essay holds promise of achieving even higher waterlsurIsotant ratios. 

Concentrate KB 14483-75A Example  

40 
at Asnnronhjm Nitrate Diesel Fuel Mloroemulalons 

C12XS’ME). 3.0 
In order to determine whether the toss in cetane number due to mlcrosmutslflad water could be eliminated 

C12 E185 12.0 WtA by the addition of potential cetane improvers, we initiated experiments designed to Incorporate NH4NO3 Into 

Ck 690537 D.O. 25.0 the microsmulsifted aqueous phase. Table ill describes the results of our shudles to Incorporate up to 10 wL% 
at NHN05based on water. Since the miuoemulslonscontsln 10% aqueous phase. 10% NH4NO5 based on water 

45 Water 50.0 translates Into el% NH4NO3 concentration overall. Based on previous results with oil-soluble celsnelmprovers 
such as octyl nitrate. 0.1% or 1000 ppm NH4NO3 was thought to be an effective level for cetane Improvement. 

The surfactants were dissolved In diesel an at room temperature and the water mixed In last. The system Table III describes mlcroemulalon phase behavior with varying auifactant hydrophilelllpophile (NIL) ratio 

forms a thin, dear gel at room temperature which melts Into a dearfluld on gentle warming. If 1.2g of this con- and salinity. HIt, ratio depends on the average degree of ethoxylatlon In the surfactant mixture and Is varied 

so centrals is added to 14.1 ml of diesel fuel, the resulting mixture is turbid and dears slowly Over 5 period of so by changing the weight ratio of ethoxyfated surfactants. Usted under the column heading mlcroernulalon (ME) 

eral hours to form a bright microernulslon. If the diesel fuel is mixed In stages with the concentrate over a Period type Is the phase separation characteristic of a given composition. An upper phase mloroernulslon (U) forms 

of several minutes. the final system is a deer ,niaaemulslon. This straws that equilibration rate depends an at low IIIL ratio and high salinity as a phase-separated system where an oil-continuous mloroemulslon Is In 

composition path as well as temperature path. It also suggests that It would be advantageous to prediluta the equilibrium with excess settled water. A tower phase rnlcroeniufalon (L) for,,  at high NIL ratio and low salinity 

above concentrate with some added diesel oil. With this In mind we prepared the following concentrate: see system where water-continuous rdcroerntdaton is in equilibrium with excess floating all. A single phase 
as mioroemutslon (S) Irene over a relatively narrow range of IIIL ratios and salinity and is a relatively dear. (her-

as 
modynsmIcally stable dispersion containing all the components. The last column lists the nephelometer turiti 
dity units (NTU), which are a measure of single phase mlreoerrrulslon clarity. Below -50 NTh the system looks 
quite bright From �50 to 100 NTU the system is dear but with very slight has developing. From 100 to 200 
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Example VI 

Hydrogen Peroxide Diesel Fuel Mi’oemulsions 

a Another approach to raising the cetane number of microarnulsifled fuels is the incorporation of aqueous 
hydrogen peroxide. The following table shows that direct replacement of water With 3% H202 in the salt-free 
rnio-oemulsion results In a dear, stable microemuislon without rebalancing. 

to 
Microemulsions In DF2 Containing Cetane Improvers 

Surfactant, g/dl Aqueous ME 

i,XS�MEA Ci,X5�E5 Phase 
15 

2.00 2.00 Water S 68 

2.00 2.00 3% H202 $ 55 

20 

All Systems Contain 10 Vol. % aqueous + 90 Vol. % DF2. 

Example VII 
25 

Oleate Surfactants for Diesel Fuel Moemulsrona 

The advantage for caibox)Iate surf ectants is that they do not add sulfur to the diesel fuel microemulalon 
composition. Sulfur-containing compounds in diesel fuel are environmentally undesirable since they may lead 

30 to sulfur oxides In the diesel exhaust Some localities have established maximum sulfur levels in diesel fuels; 
California, for example. specifies no more than 500 ppm. The examples In Table IV show that clesle surfactants, 

are effective In preparing single phase microemulalons of water and aqueous NH4NO3 In diesel fuel. The 
aqueous phase to surfactant ratio Is 2.5:1 Indicating that the Instant ethoxi4ated eIk)4 ammonium oleste SW-
factants are efficient mlctoemidelfiers when properly balanced. As In the case with the ethoxylated alkyl 

3s ammonium alkyl 51)4 aulfonatea, increasing ethoxylatlon Is required to balance the surfactants when using 

higher NH4NO3 concentrations. This shows the criticality of surfactant balancing which depends strongly on 
aqueous phase composition. Temperature sensitivity Is again minimized by blending two or more surfactants 
with opposing temperature dependencies; MSA.oleate becomes more hydrophilic while the ethoxylated alkyt 

ammonium oleate become more Ilpophilic with Increasing temperature. Blends of these surfactants give tern-

as perattire Insensitive microemulslons. 

45 

50 

55 
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Claims 

5 1. A fuel composition which comprisear 
(a) a fuel; 

(a) 

about 1.0 to about 30.0 weIght percent of water based upon said diesel fuel; 
(C) about 0 to about 30 weIght percent dan elkanol based upon said wstet. said alkanol having about 
Ito about 3 carbon atoms; 

to (d) less than about 20.0 welgbtparcerdof an additive based upon said waler, said additive being setec, 
tad from the group consisting of an Inorganic oxidizer, a polar organic oxidizer and a nitrogen oxide-
containing compound; and 
(e) about 0.5 to about 15.0 weIght percent cia surfachant system based on said diesel fuel, said stir-
faclant system comprising a bland of a hydropirilic surfactant and a hlpophilic surfactant In a ratio Stat. 

is liclent to form a single phase translucent mlcroemutslm wherein said diesel fuel exhlblte Improved 
cetarte and combustion properties, reduced smoke, soot emissions, particulate emissions and NOx 
emissions In the combustion of said diesel fuel In a diesel angina. 

2. A fuel composition according to claim 1, whereIn liar fuel Is diesel, gasoline or jet fuel. preferably diesel 
20 fuel. 

3. A fuel composition according to claim I or 2. wherein the hydrophilic and Ilpophllloblend of awfaclants Is 
comprised of two or more surfactants selected front one or more oh 

(a) an o&A metal. ammnkrm. alkyl anrmonkam, ethanol ammonlum or othroxylated alkyl or alkanol 
25 animonlurn salt of an alkyl or alkylariti eralfonic add of the generic formula: 

R-SO3H 
wherein R Is an ethyl or alkyl benzene group containing 8 to 30 carbon atoms In the alkyl chain and the 
bonzens ring may be additionally substituted with one or two alkyl groupsconlol..lng 1-3 carbon atoms 
each; 

30 (b) an etlioxylated swfachant of the generic formula 
Rix(CHaCHaO).V 

wherein R1 Is an alkyl or mono- or di-alkyl ary4 group containing B to 30 carbon atoms, 

2 53 0 0 0 
at 

I I I II II II 

S ix -*-’-S-’ -x- ..e-. I --’c’. -c-o-,-c-os4o-,-c-ee- ox -502"H--

40 

502115

-,at.
 

and   Is -H.,-S03-M or’(POaH)-M’ wherein M’ Is an Inorganic or emmonlum cation Including ethyl sub-
stituted armronlum cations; R5 Is an alkyl group containing Ito 20 carbon atoms era polyethoxy ether 

45 group containing from I to 30 (CH5CH30) groups: R3 is 14 or an ethyl group containing I to 3 carbon 
atoms; R4 Is  polybydroxy group derived from glycerol. glycola, scrisitol. or various augers; and it is an 
brtegerolfrcnil tO*and 
(C) an alkali metal, enanonlum, ethyl wnmonkim, ellernol anunonlum, orethoxytated ethyl ammonium 
salt of an ailtyl carboxylic acid of the generic formula 

at R’.COOH 
wherein R’ toss ethyl group 018 to 24 carbon atoms. 

4. The composition of claim 3whpreln at level one of the tlpaphlllcsurfaclenlals an ethoxylatad Clr4Cu ethyl 
ammonium salt at  Ca -CU eIkyI carboxylleoralkyisryl Bulionic acid containing lass thenO ethylene oxide 

sa groups. 

5.

 

The compoalticnof claim 3or4wherein stleaat one of the hy*ophlllcsu,factantslsanethOxylatedCirCra 
ethyl arrenonlurn salt of a Crea ethyl cartoxyllcoralkylaryt sulfonic add uredelnl..,p 6 o more ethylene 

15 
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oxide groups. 

5. A process far reducing smoke, soot emissions, particulate emissions, end PlOx emissions in the cornbus-
lion of  diesel fuel ma diesel engine which comprises the step of adding to said diesel fuel about 1.0 to 

a about 30.0 weight percent of water and about 0.5 to about 15.0 weight percent of  aurfactant, system. 
based on said diesel fuel, said surfactant system comprising a blend of a hydrophilic eu,factant and a 
llpophlucsurfadiantlnaratio sufllclentto hems single phase translucent inluroemulsion, wherebysnroke. 
soot, particulate and Pox emissions are reduced. 

to 7. A process according to claim 6. wherein said hydropltlilcawfactanl Issaleclad from the group consisting 
of alkali metal, amrmnlum, I to 3 carbon alk’,l ammonlum, 2 toG carbon alkanol amrnonlum containing I 
to 3 hydroxygroups, endS orrmeeethoxy Cto-Ctoalk)l arnmonium salts of alkyl carboxylicecids and alkyl 
eryl aulfonic acids and 6 or more etlrexy atcyl phenols. 

to 8. A proem according to claim Bar l,wherein said llpophttcaalrfactsntls selected frcm the groupconsistlng 
of lass than B ethoxyalkyl phenols and teas than   ethoxyC.C15a1kyl ammonliam salle of alkyl carboxylic 
and ethyl aryt sulfonla acids. 

20 

20 

20 

20 

40 

45 

at 

W 

.SP creaser.. 

16 



$1 Ih 
i1 

I 
Ld 

1. 

Ig 
j. 

I i4J I I 

I 
I I I 



W099/13031 PCTIUS95/18991 

EMULSION BLENDS 

This invention relates to emulsions comprising Flscher-Tropsch derived liquids 

and hydrocarbon liquids other than Fischer-Tropscb liquids, e.g., petroleum liquids, and 

water. 

I AN 

Hydrocarbon in water emulsions are well known and have a variety of uses, e.g., 

as foals for power plants or internal combustion engines. These emulsions are generally 

described as macro-emulsions, that is, where the emulsion is cloudy or opaque as 

compared to micro-emulsions that are essentially clear, translucent, and more 

thermodynamically stable than macro-emulsions, the micro-emulsions having a higher 

level of surfactant. 

While aqueous foci emulsions are known to reduce pollutants when burned as 

fuels, the methods for preparing emulsions and the materials used therein, e.g., 

surfactants and co-solvents, such as alcohols, can be espensive. Also, the 

thermodynamic stability of macro-emulsions is relatively week particularly when low 

levels of surfactants are used in preparing the emulsions. 

Consequently, there is a need for stable macro-emulsions that employ less 

surfactants or co-solvents, and use less costly materials in preparing hydrocarbon in 

water emulsions. Additionally, by virtue of the invention described herein, distillate fuel 

emulsions of conventional petroleum fuels can be upgraded, for esainple, to higher 

Æetane hides, by blending with Fischer-Tropsch derived hydrocarbon liquids, e.g., 

distillates. 
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For purposes of this invention, the stability of macro-emulsions is determined 

generally as the degree of separation occurring during a twenty-four hour period, usually 

the first twenty-four hour period after forming the emulsions. 

In accordance with this invention, a distillate emulsion is provided which 

comprises water, a Fischer.Tropsch hydrocarbon, a hydrocarbon other that a Fischer-

Tropsch hydrocarbon, and a surfactant where the amount of surfactant employed is less 

than or equal to, preferably less than, the amount of surfactant required to emulsify 

either hydrocarbon by itself Thus, a synergistic effect occurs when non-Fischer-

Tropsch hydrocarbon distillates are emulsified with water In the presence of Fischer-

Tropsch hydrocarbon distillates. 

Figure 1 is a plot of the tnininmm amount of surfactant required (ordinate) to 

emulsify blends of Fischer-Tropsch distillates and conventional petroleum distillates 

By virtue of this invention, relatively stable, macro-emulsions are prepared in the 

substantial absence, e.g., 10 wt % or complete absence of the addition of a co-

solvent, e.g., alcohols, and preibrably In the substantial absence of co-solvent Thus, 

Fischer-Tropsch liquids may contain trace amounts of oxygenates, Including alcohols, 

these oxygenates being tower in concentration in the emulsions than would be present if 

an alcohol or other oxygen containing co-solvent was added to theemulsion. Generally, 

the alcohol content of the Flscher-Tropsch liquids is nil in the sense of not being 
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measurable, and is generally less than about 1 wt% based on the liquids, more preferably 

less than about 0.1 wt°h based on the liquid. 

The Fischer-Tropsch liquids used in this invention are those hydrocarbons that 

are liquid at room temperature. Thus, these materials may be the raw liquids from the 

Fischer-Tropsch hydrocarbon synthesis reactor, such as C4+ liquids, preferably C,+ 

liquids, more preferably C, - C17 hydrocarbon containing liquids, or hydroisonierized 

Fischer-Tropsch liquids such as C,+ liquids These materials generally containing at 

least about 90 wt% paraffins, normal or isoparaffins, preferably at least about 95 wt% 

paraffins, and more preferably at least about 98 wt% paraffins. 

The Fischer-Tropsch hydrocarbons may be further characterized as fuels: for 

example, naphthas, e.g. boiling in the range (24 to about 320°F, preferably C, - 320°F. 

water emulsions of which may be used as power plant fuels; transportation fuels, jet 

fuels, e.g., boiling in the range of about 250 - 575°F, preibrably 300 -550°F, and diesel 

fuels, e.g., boiling in the range of about 320 - 700°F. Other liquids derived from 

Fischer-Tropsch materials and having higher boiling points are also included in the 

materials used in this invention. 

The non-Fischer-Tropsch hydrocarbons can be obtained from a variety of 

sources, e.g., petroleum, shale liquids (kerogen), tar sand liquids (bitumen), or coal 

liquids. Preferred materials are petroleum derived hydrocarbons boiling in the same 

ranges as described for the Fischer-Tropsch hydrocarbon containing liquids. 

Generally, the emulsions contain less that 100 wt% of either Fischer-Tropsch 

hydrocarbon containing liquids or non-Fischer-Tropsch hydrocarbons containing liquids. 

Preferably, however, the Fischer-Tropsch liquids are present in amounts of about 10-90 

wt% of the total hydrocarbons, more preferably at least about 20 wt% Fascher-Tropsch 

liquids, still more preferably 25-75 wt%, and still more preferably 40-60 wt°h Fischer-

Tropsch liquids. 
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The amounts of water and totally hydrocarbons in the emulsions can also vary 

over a wide range, for example, 90110 hydrocarbon/water to 10/90 hydrocarbon/ water. 

Preferably, however, the hydrocarbon content will be greater than about 50 wt%, 

preferably greater than about 60 wt% more preferably 60-85 wt%. 

While any kind of water may be used, the water obtained from the Fischer-

Tropsch process, e.g., 

2nH2 + nCO 4 CH + nH20 

is particularly preferred, the process water from a non-shifting process. 

A generic composition of Fischer-Tropsch process water, in which oxygenates 

are preferably 2.0 wt%, more preferably less than I wt% and useful for preparing 

hydrocarbon emulsions is shown below 

(2,-C,2 alcohols 0.05 -2 we/a, preferably 0.05- 1.2 wt% 

C2-C6 acids 0-50 wppm 

C2-C6 Ketones, aldehydes 

acetates 0-50 wppm 

other oxygenates 0-500 wppm 

Fischer-Tropsch derived materials usually contain few unsaturates, e.g., 1 wt%, 

olefins and aromatics, preferably less than about 0.5 wt% total aromatics, and nil -sulfur 

and nitrogen, i.e., less than about 50 ppm by weight sulfur or nitrogen. Hydrotreated 

Fischer-Tropsch liquids may also be used which contain virtually zero or only trace 

amounts of oxygenates, olefins, aromatics, sulfur, and nitrogen. 

The non-ionic surfectant is usually employed in amounts equal to or lower than 

that required for eniulsijing petroleum derived liquids. Thus, the surfactant 

concentration used is sufficient to allow the formation of the macro, relatively stable 
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emulsion. Preferably, the amount of surfactant employed is at least about 0.001 wt% of 

the total emulsion, more preferably at least about 0.01 wt’/o, still more preferably about 

0.05 to about 5 wt%, and still more preferably 0.05 to less than 3 wt°/ and most 

preferably 0.05 to less than about 3 wt%, and most preferably 0.05 to less than about 2 

Typically, surfactants useful in preparing the emulsions of this invention are non-

ionic and are non-ionic and are those used in preparing emulsions of petroleum derived 

or bitumen derived materials, and are well known to those skilled in the art. These 

surfactants usually have a HLB of about 7-25, preferably 9-15. Useful surfactants for 

this invention include ethoxylated alkyiphenols with 5-30 moles of ethyleneoxide per 

molecule, linear alcohol ethoxylates, ethoxylated octylphenol, fatty alcohol ethoxylatea, 

ethoxylated stearic acid, stearyl alcohol ethoxylazes, ethoxylated dislkyl phenol, and 

alkyl glycosides, preferably ethoxylated alkyl phenols, and more preferably ethoxylated 

nonylphenols with about 8-15 ethylene oxide units per molecule. A particularly 

preferred emulsifier is an alkyl phenoxy polyalcohol, e.g., nonyl phenoxy poly 

(ethyleneoxy ethanol), commercially available from several sources, including the trade 

name IgepoL 

The use of water-fuel emulsions significantly improves characteristics of the fuels 

and particularly so in respect of the materials of this invention where Fischer-Tropsch 

water emulsions have better emission characteristics than petroleum derived emulsions, 

i.e., in regard to particulate emissions and NO,,. 

The emulsions of this invention are formed by conventional emulsion technology, 

that is, subjecting a mixture of the hydrocarbon, water and surfactant to sufficient 

shearing, as in a commercial blender or its equivalent for a period of time sufficient for 

forming the emulsions, e.g., generally a few seconds. For emulsion information, see 

generally, "Colloidal Systems and Interfaces", S. Ross and I. D. Morrison, J. W. Wiley, 

NY, 1988. 

c 

rC 
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The Fischer-Tropsch process is well known in these skilled in the art, see for 

example, U.S. Patent Nos. 5,348,982 and 5,545,674 incorporated herein by reference 

and typically involves the reaction of hydrogen and carbon monoxide in a molar ratio of 

about 0.5/1 to 4/1, preferably 1.5/1 to 2.5/1, a temperatures of about 175-400°C, 

preferably about 180 - 240°C, a pressures of 1-100 bar, preferably about 10-50 bar, in 

the presence of a Fischer-Tropsch catalyst, generally a supported or unsupported Group 

VIE, non-noble metal, e.g., Fe, Ni, Ru, Co and with or without a promoter, e.g. 

ruthenium, rhenium, hafnium, zirconium, titanium. Supports, when used, can be 

refractory metal oxides such as Group IVB, i.e., titania, zirconia, or silica, alumina, or 

silica-alumina. A preferred catalyst comprises a non-shifting catalyst, e.g., cobalt or 

ruthenium, preferably cobalt, with rhenium or zirconium as a promoter, preferably 

cobalt/rhenium supported on alumina, silica or titania, preferably titania. The Fischer-

Tropsch liquids, i.e., C5+, preferably C10+, are recovered and light gases, e.g., unreacted 

hydrogen and CO, C1 to C3 or C4 and water are separated from the hydrocarbons. 

Hydroisomerization conditions for Fischer-Tropsch derived hydrocarbons are 

well known to those skilled in the art. Generally, the conditions include: 

CONDITION BROAD PREFERRED 

Temperature, "F 300-900 (149- 482°C) 550-750 (288-399°C) 

Total pressure, psig 300-2500 300-1500 

Hydrogen Treat Rate, SCF/B 500-5000 20004000 

Hydrocarbon consumption is a result of conditions. 

Catalysts useful in hydroisomerization are typically biflinctional in nature 

containing an acid function as well a hydrogenation component. A hydrocracking 

suppressant may also be added. The hydrocracking suppressant may be either a Group 

lB metal, e.g., preferably copper, in amounts of about 0.1-10 wt%, or a source of 

17J 
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sulfur, or both. The source of sulk can be provided by presulfiding the catalyst by 

known methods, for example, by treatment with hydrogen sulfide until breakthrough 

°SL 

The hydrogenation component may be Group VIII metal, either noble or non-

noble metal. The preferred non-noble metals can Include nickel, cobalt, or iron, 

preferably nickel or cobalt, more preferably cobalt The Group VIII metal is usually 

present in catalytically effective amounts, that is, ranging from 0.1 to 20 wt%. 

Preferably, a Group VI metal is incorporated into the catalyst, e.g., molybdenum, in 

amounts of about 1-20 wt%. 

The acid functionally can be furnished by a support with which the catalytic 

metal or metals can be composited by well known methods. The support can be any 

refractomy oxide or mixture of refractomy oxides or zeolites or mixtures thereófl  

Preferred supports include silica, alumina, silica-alumina-phosphates, titania, zirconia, 

vanadla and other Group III, IV, V or VI oxides, as well as Y sieves, such a ultra stable 

Y sieves. Preferred supports include silica-alumina where the silica concentration of the 

bulk support is less than about 50 wt%, preferably less than about 35%, more preferably 

15-30 wt%. When alumina is used as the support, small amounts of chlorine or fluorine 

may be incorporated into the support to provide the acid fimnctionality. 

A prefened support catalyst has surface area in the range of about 180-440 

m2/gre, prefinnbly230-350 m2/gm, a bulk density of about 0.5-1.0 g/mJ, and a side 

crushing strength of about 0.8 to 3.5 kgtmm. 

The preparation of preferred amorphous silica-alumina microsphcres for use as 

supports is described In Ryland, lloyd B., Tamale, M W., and Wilson, I. N., Cracking 

Catalysts, Catalysis; Volume VII, Ed. Paul E Emmett, Reinhold Publishing 

Corporation,, New York 1960. 
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During hydroisarnerizetion, the 700°F+ conversion to 700°F -ranges from about 

20-80%, preferably 30-70%, more preferably about 40-60%, and essentially all olefins 

and oxygenated products are hydrogenated. 

The catalysts can be prepared by any well known method, e.g., impregnation 

with an aqueous salt, incipient wetness technique, followed by drying at about 125-

150°C for 1-24 hours; calcination at about 300-500°C for about 1-6 hours; reduction by 

treatment with a hydrogen or a hydrogen containing gas, and, if desired, sulfldlng by 

treatment with a sulfur containing gas, e.g., MS at elevated temperatures. The catalysts 

will then have about 0.01 to 10 wt% sulfur. The metals can be composited or added to 

the catalyst either serially, in any order, or by co-impregnation of two or more metals. 

To exemplify this Invention several emulsions blends were prepared at morn 

temperature, although preparation temperatures may range from about 10-100°C, 

preferably 15-30°C. 

The surfactant was first mixed with Water and blended Ins Waring blender for 5 

seconds. Then the hydrocarbon was added and blended for one (1) minute. If an 

emulsion did not form, blending was continued in one (1) minute sequences, checking 

for an emulsion after each minute. If an emulsion did not form after a total of five (5) 

minutes blending time, emulsification was not successful. 

We used the following conditions: 

Surfactant: Igepol CO-630 (Rhone-Poulenc); ethoxylated nonylphenol with 9 

molesEO 

Water:. Hydrocarbon ratio: 30t70 

Blend amount: 200 nil 

Water type: tap water 
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Hydrocarbons: Fischer-Tropsch diesel (250-700° F boiling range) described 

below and a conventional, petroleum derived European summer grade diesel fuel. The 

Fischer-Tropsch diesel was prepared by converting hydrogen and carbon monoxide 

(}12:CO 2.11-2.16) to heavy paraffins in a sluny Fischer-Tropsch reactor with a titania 

supported cobalt/rhenium catalyst described in U.S. Patent No. 4,568663. The reaction 

conditions were about 425°F and 288 psig and a linear gas velocity of 17.5 cm/sec. The 

alpha was 0.92. The Fischer-Tropsch wax which was predominantly 500°F+ was 

hydroisomerized in a flow through fixed bed unit using a cobalt and molybdenum 

amorphous silica-alumina catalyst as described in U.S. 5,292,989 and U.S. 5,378,348. 

Hydroisomerization conditions included 708°F, 750 psig H2 2500 SCF/B H2 and a liquid 

hourly space velocity (LHSV) of 0.7 - O.S. Hydroisomerization was conducted with 

recycle of 700°F reactor wax. The combined feed ratio (Fresh Feed + Recycle 

Feed)/Fresh Feed was 1:5. The product was then fractionated and a nominal 320-700°F 

cut diesel was recovered. This product contained nil sulfur, nitrogen, aromatics, oxygen 

(ates), and unsaturates and is essentially 100% paraffinic. 

Eleven tests were prepared with Tests I and 11 being 100% petroleum derived 

diesel and 100% Fischer-Tropsch derived diesel, respectively, shown in Table I below. 
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Test # Petroleum Derived Fischer-Tropsch Diesel Surfactant 

Diesel 

1 0 100 0.3 

2 25 75 0.25 

3 25 75 0.3 

4 40 60 0.2 

5 50 50 0.15 

6 50 50 0.1 

7 60 40 0.3 

8 75 25 0.35 

9 75 25 0.3 

10 90 10 0.3 

11 100 0 0.75 

This data is plotted and shown graphically in Figure 1. From the graph, it is 

clear that the minimum surfactant concentration for emulsifying 100% petroleum 

derived diesel was 0.75 wt%, while the minimum surfactant required for emulsifying 

1001/o 

1rischerTropsch hydrocarbons was 0.3%. The table and Figure 1 show clearly 

that no more than 0.3 wt% surfactant was required to emulsify any combination of 

petroleum derived and Fischer-Tropsch derived hydrocarbons. Nevertheless, for the 

surfactant required to emulsify either hydrocarbon, we could expect the required amount 

of surfactant to emulsify any mixture of the two hydrocarbons to fail on or around the 

dotted line, 
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AN ADDITIVE COMPOSITION ALSO USED AS A FUEL COMPOSITION 
COMPRISING WATER SOLUBLE ALCOHOLS 

RelatedAnnlications 

This application is a continuation-in-part application of U.S. Serial No. 

60/071,181, filed January 12,1998; U.S. Serial No. 60/079,686, filed March 27,1998; 

and U.S. Serial No. 60/093,305, filed July 17, 1998, all of which are incorporated 

herein by reference in their entirety. 

Field of the Invention 

The present invention concerns a novel composition of ingredients which are 

used as an additive to a combustible liquid fuel to produce a clear stable solutions or 

microenuilsions with the fuel. The additive meets or exceeds liquid property 

specification requirements of the combustible fuel and greatly improves the overall 

combustion of the fuel while reducing significantly unwanted smoke, particulates, toxic 

gases, noxious gases and the like. Specifically the additive composition includes one or 

more of the following: aqueous or anhydrous water-soluble alcohols and includes 

optionally one or more of the following: water-insoluble alcohols; ethoxylated 

alcohols; and fatty acids partially neutralized with a volatile source of basic nitrogen, 

while specifically limiting the use of ethylene oxides and specifically excluding 

conventionally used glycerine, esterification products, metals, non-biodegradable 

solvents, and certain other components. 

Description of Related Art 

Much research, effort and time have been expended to produce firel 

compositions for internal combustion engines which show significant decreases upon 

combustion of toxic exhaust gases or vapors, particulates, smoke, and the like without 

sacrifice of engine performance or efficiency. 

it is currently known by those skilled in the art that the introduction of 

oxygenators into flissil fuels contributes to better burning and the reduction oftoxic 

exhaust emissions. Ethanol is one such oxygenator which, when used ’with gasoline for 

instance reduces toxic emissions. 

A problem, however, is that ethanol attracts water and will separate from 

gasoline in the presence of certain amounts of water condensation. Another problem is 
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that ethanol is generally denatured using methanol, which exacerbates the problem of 

water separation and produces unacceptable solvency levels, such that 

ethanol/methanol/gasoline mixtures cannot be transported through existing pipelines. 

The present invention solves the problem of water condensation in the presence of 

S ethanol/gasoline mixtures by creating clear microemulsions that are bio-degradeable, do 

not separate, and actually make use of small amounts of water for superior combustion 

temperatures. The present invention also solves the problem of solvency levels of 

ethanol/gasoline mixtures by utilizing components that meet storage and shipping 

requirements for gasoline. 

10 Another problem associated with using ethanol as an oxygenator is that ethanol, 

as well as methanol and other water-soluble alcohols, will not mix at all with less 

refined fossil fuels, such as Diesel fuel or other distillate fuels like kerosene. 

The present invention makes it possible to introduce ethanol into Diesel and 

other distillate fuels, forming bio-degradable clear, stable solutions and microemulsions 

15 that will absorb water condensation for optimal combustion temperatures and uses other 

water-soluble alcohols for their oxygenating properties. 

There are many components which When mixed together form emulsions with 

liquid hydrocarbons, fuels, refined renewable resources (vegetable oils) and the like. 

However, most mixtures of components do not meet the present set of fuel storage and 

20 combustion regulations and engine performance parameters. 

These requirements include, for example: 

A fuel/additive composition must form a clear, stable, water-in-oil 

microemulsion where water and water-soluble components are very finely dispersed 

throughout the continuous phase which must be the oil phase. 

25 In order for efficient combustion to occur, the flame front in the combustion 

chamber must contact oil first to maintain optimum combustion temperature. The 

presence of any water at all will reduce combustion temperature. The presence of an 

optimal amount of water and water-soluble alcohol inside the oil droplet (in the micelle 

of the micro-emulsion) produces balanced, optimal fuel/oxygen ratios and combustion 

30 temperatures where carbon present is more completely burned. 

When this slightly reduced but still high level of heat reaches the extremely fine 

water droplet, the water is transformed into steam. The expansion of liquid water to 

steam (at a ratio of 1:600) also produces power of its own, which further enhances 
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engine performance. 

On the other hand, an oil-in-water emulsion will not perform in the same way. 

With water as the continuous phase, water contacts the flame front first. The water 

diminishes or puts the fire out, and then the smoldering flame contacts oil. The results 

5 of this incomplete combustion are extremely high hydrocarbon (unburned fuel), 

particulates, smoke, etc emissions and significantly reduced power. Nitrogen oxides are 

usually reduced; however, that is because the temperature of combustion is also reduced 

below any efficiency level. 

Diesel engines are particularly suited to fuel/additive combustion enhancement 

10 Compression ignition engines rely on the heat of compression to produce combustion of 

fuel; however, it is the compression and expansion of air that is the important power 

dynamic which makes Diesel engines highly effective. 

Fuel/additive power enhancement works on the same principle. At the top of 

the compression stroke, a small amount of fuel/alcohol/water mixture ignites and 

15 explodes. The fuel burns, and now both air and steam expand together to produce 

power. 

Fuel/additive combustion enhancement is made possible by the presence of 

increased oxygen levels provided by water-soluble alcohols and water. An optimal 

fuel:oxygen ratio is produced allowing for the complete combustion of available 

20 carbon. 

The same principle works in a gasoline, spark-ignited engine. As spark-ignited 

engines are designed, power comes only from the expansion of the explosion of 

gasoline which is limited compared to the power produced by the compression and 

expansion of air. The fuel/additive gives these relatively low-efficiency engines the 

25 benefit of the water to steam expansion as well as improved oxygenation for more 

complete burning of carbon. 

Even though they produce much greater power levels, the emissions problem 

associated with Diesel engines has always been difficult to solve. Diesel fuel is usually 

too rich in hydrocarbons to maintain the delicate balance required for optimal power 

30 and complete burning of carbon. Without modification, Diesel fuel burns incompletely. 

Diesel fuel contains too much carbon in relation to the amount of available oxygen and 

for what it has to accomplish in the split second before the piston starts moving away 

from its highest compression (heat) point 

M-
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The addition of certain oils, alcohols, and water produce an efficient 

combination and combustion is extremely enhanced. Vegetable-based components and 

most alcohols have slightly lower cetane (ETU) value than other fuels. However, water 

and water-soluble alcohols increase available oxygen and maintain optimal 

5 temperatures in the combustion chamber so that essentially all available carbon is 

burned and utilized for power, rather than being emitted as carbon particles in exhaust 

smoke. At the same time, water enhances power through expansion as steam and cleans 

engine parts with its detergent properties. 

Although some of the following components may be useful in producing clear, 

10 stable microemulsions, they cannot be included in a formulation intended for use as a 

fuel in an internal combustion engine. 

The U.S. Environmental Protection Agency (EPA) specifically rules against fuel 

compositions with sulphur, aromatic hydrocarbons, and metals of any kind because of 

the resulting detrimental emissions byproducts. To meet EPA and California (CA) Air 

15 Resources Board (CARE) standards only the elements carbon, hydrogen, oxygen, or 

nitrogen (CHON) can be included. 

For instance, sodium or potassium salts in the presence of fatty acids also form a 

microemulsion, but do not full into the CHON classification, and also cannot be used 

because of excessive corrosive properties. 

20 Even among possible components that fall within the CHON classification, 

many are still unsuitable for the intended use. For example, ethylene oxides enhance 

microemulsion stability, but impede combustion, and can be used only in very limited 

amounts. 

Even among possible CHON components that show promising combustion 

25 qualities, many are still unsuitable for optimum performance. For an additive 

composition to be useful it must meet time qualifications: 

1. It must be stable at high and low temperatures. 

2. It must maintain a viscosity similar to fossil fuel in all temperature and 

pressure conditions. 

30 3. It must not damage engine or fuel system parts. 

4. lt must be usable with little orno retrofit of engine orfuel system Pam. 

5. It must maintain a power level suitable to its particular application. 

6. It must show an improvement in engine performance or emissions and 
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preferably both. 

7. It must not increase nitrogen oxides or hydrocarbon or carbon monoxide 

emissions. 

Methyl esters are often used as a fossil fuel additive; however, glycerides must 

5 be removed during the esteriflcalion process, reducing and even eliminating cost 

effectiveness. Gelling problems hamper their use, especially at low temperatures, and 

typically, methyl esters have been producing about a 5% increase in nitrogen oxides in 

older engines, making them unusable as far as the EPA and its regulations is concerned. 

Another fuel additive is a water emulsion using naptha as its base fuel. The 

10 purpose is to reduce NOx emissions. The composition uses as much as 40-501/6 water. 

Not only does an extra fuel tank need to be installed to carry the added liquid, 

hydrocarbon emissions (incomplete combustion) increase dramatically as the 

combustion flame front hits water. NOx emissions are also reduced, but that is because 

there is essentially insufficient combustion to cause a nitrogen/oxygen reaction. 

15 Another fuel additive is methyltetrahydrofuran which is currently under study as 

a possible additive to introduce ethanol into Diesel fuel. However, methyl-

tetrahydrofuran is a highly aggressive solvent known to attack and dissolve various 

metals, creating a high probability for damage to engine parts if used as a fuel in 

existing engines. 

20 Another fuel additive is methyl tertiary butyl ether (MTBE) which successfully 

improves combustion characteristics of gasoline. However, MTBE is currently under 

investigation by the EPA, having been shown to be a toxic groundwater contaminant 

As a result, its use is banned in several states. 

Some prior research in the field includes, but is not limited to: 

25 B. Wenzel etal. in U.S. Patent 3,608,530 and 5,025,759 disclose a compression 

ignition (Diesel) engine having paired opposed cylinders and a lever system 

interconnecting the pistons of the opposed power cycle cylinders with each other and 

with a crank shaft. Together, the long-stroke opposed-cylinders and smooth rotary type 

connection to the crankshaft produce optimal combustion efficiency and optimally 

30 balanced mechanical efficiency. However, even In this efficiently designed engine, 

standard Diesel fuel will produce unacceptable levels of emissions and by-products 

under current and planned EPA regulations. On the other hand, the present invention 

described herein below discloses a stable fuel composition for reducing Diesel fuel 
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emissions as well as incorporating components derived from renewable resources to 

augment dwindling fossil fuel supplies. 

B. Wenzel et al. in U.S. Patent 4,083,698 disclose a clear stable liquid fuel 

composition for internal combustion engines. The fuel composition comprises a water-

5 in-oil (w/o) emulsion of (a) a hydrocarbon fuel, (b) water, (c) a water-soluble alcohol 

and a combination of surface active agents, which are stable emulsions over a wide 

range of temperatures. However, in all described aspects, a non-ionic surfactant is a 

necessary component of the additive. In all described aspects this non-ionic surfactant 

includes an ethylene, polyethylene, polyoxyethylene and/or polyoxypropylene addition 

10 product. 

A. W. Schwab et al. in U.S. Patent 4,451,267 disclose microemulsions for 

vegetable oil and aqueous alcohol with atrialkylamines surfactant as an alternative fuel 

for Diesel engines. 

A. W. Schwab et al. in U.S. Patent 4,526,586 disclose microemulsions from 

15 vegetable oil and aqueous alcohols with 1-butanol and optionally trialkylanrines as an 

alternative fuel for Diesel engines. There is no disclosure in U.S. Patent 4,451,267 or 

4,526,586 in which the vegetable oil emulsion is mixed with hydrocarbon fuels to form 

a water in oil (w/o) microernulsion with a hydrocarbon fuel. 

W. Fridreich et at. in U.S. Patent 4,732,576 disclose a motor fuel and fuel oil 

20 emulsions using an organic salt as an emulsifier. Specific amine polyether diacid salts 

are a necessary component of the additive. 

J.W. Foresberg et al. in U.S. Patent 5,360,458 disclose water-oil emulsions 

comprising water, oil, and a minor emulsifying amount of the reaction product of at 

least one saturated or unsaturated aliphatic inonocarboxylic acid of about 12 to 24 

25 carbon atoms. In all aspects, at least one acid of the general formula CaH,COOH 

wherein a is between about 27 and 31 and having a phenanthrene nucleus and at least 

one amine are present as necessary components. In all aspects an aromatic 

hydrocarbon is   necessary component of the additive. 

S.G. Schon at al. in U.S. Patent 5,004,479 disclose stable microemulsion fuel 

30 compositions which comprise (a) a hydrocarbon fuel such as Diesel fuel, jet fuel, 

gasoline, fuel oil, etc.; (b) water, and (c) a cosurfactant combination of methanol and a 

fatty acid which is partially neutralized by a nitrogenous base. In all aspects of U.S. 

Patent 5,004,479, methanol is the only alcohol present Some U.S. Patents of 

0 
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general background interest include: (i) having between about 1 and 2 carbon atoms, selected from the group 

4,406,519 and 4,451,265. consisting of methanol and ethanol in an anhydrous state or as a 0.5-36% aqueous 

Other references of general background interest include: solution by volume, 

JJ. Donnelly, Jr. and H.M. White, "Water and Alcohol Use in Automotive (ii) having between about 3 and 5 carbon atoms, selected from the group 

5 Diesel Engines’ DOE/DX/50286-4 published September 1985. 5 consisting of propanol, iso-propanol, butanol, and pentanol by volume or combinations of 

A.L. Compere et al., ’Microemulsion Fuels: Development and Use’ ORNL (a)(i) and (a)(ii); and 

TM-9603, published March 1985, optionally one or more of the following: 

W.D. Weatherford, Jr. at al., AFLRL Reports 111, 13, 145, U.S. Army Fuels b. one or more alcohols selected from the group consisting of. 

and Lubricants Research Laboratory. (I) straight or branched chain, saturated or unsaturated alcohols, which are clear 

10 None of these patents, references, or articles teach or suggest the present 10 and liquid at room temperature, and having between about 6 and 12 carbon atoms, or 

invention. (ii) straight- or branched-chain,, saturated or unsaturated long-chain fatly 

All patents, patent applications, articles, references, standards, etc. cited herein alcohols, which are solid at room temperature, having from between about 13 and 18 

arc incorporated by reference in their entirety. carbon atoms, or combinations of b(i) and (b)(li); 

In spite of the present state of the art, a need still exists for improved C. one or more ethoxylated alcohols selected from the group consisting of 

15 fuel/additive compositions which: 15 alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is less 

1. do improve combustion and reduce or eliminate smoke, particulates and than 5 moles (units); 

noxious eases; d. a fatty acid of the structure R-(C=O)-OH wherein Ris selected from alkyl, 

2. do not damage engine or fuel system pasts; alkenyl or alkynyl having between about 10 to 24 carbon atoms, with 

3. are usable with little or no retrofit of engine or fuel system parts; e. asource of nitrogen in an anhydrous state or as an aqueous solution selected 

20 4. are usable in varying proportions according to the requirements of 20 from the group consisting of the ammonia, hydrazine, alkyl hydrazine, diallcyl hydrazine, 

various applications; urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine wherein alkyl is 

5. meet federal EPA and state Air Resources Board standards; and independently selected from methyl, ethyl, n-propyl or isopropyl, wherein trialkylamines 

6. make use of renewable and readily available resources to partially or areexcluded; 

fully replace fossil-based fuels. wherein components a and one or more of b, c , d, and e, when combined with 

25 The present invention provides such a range of improved compositions. 25 mixing with combustible fuel form aclear, stable microesnulsion having a viscosity similar 

SUMMARY OF THE INVENTION to that of the liquid combustible fuel, and where the ratio of combustible fuel: additive 

The present invention relates to an additive composition for a combustible fuel, ranges from about 99:1 to 0:100 by volume; 

which is also used as a fuel composition, to utilize readily available and renewable wherein said additive/fuel composition excludes ethylene glycol, glycerine, 

resources, to improve liquid combustible fuel properties, reduce undesirable elements such polyethylene, polypropylene, aromatic organic compounds, sulfur, sulfur compounds, 

30 as sulphur, aromatic hydrocarbons, and glycerine from the content of the fuel, produce 30 metals, metal compounds, compounds of phenanthrene, and emulsifiers of the general 

improved combustion, and to reduce visible smoke, particulates and other noxious formals: 

emissions production of the combusted fuel, which additive or fuel composition comprises: 

a. one or more alcohols selected from the group consisting of water-soluble alcohols: 
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+ 

(CH2-EH-0),H 

H’ ’ (CH2CHO)mH or 
5 R3 

R4-(o-çn-cH2),-X - 
FS 

10 wherein R and R4 each independently is a saturated or unsaturated, straight-chain 

or branched hydrocarbon aliphatic radical each of 4 to 24 carbon atoms (e.g., alkyl or 

alkenyl) or R4 is alkyiphenyl oil to 18 carbon atoms in the optionally branched alkyl chain 

or H; R2, R3 and R.5 each Independently represent a methyl group or H, n plus in is an 

integer from ito 20; z is an integer from 0 to 15; and Xis -COO(-) or 4OQH2COO(-), 

15 wherein, substituents Rn R3 and R are the same or different in different monomer units 

of each chain, and optionally other organic diacids are excluded. 

In another aspect, the present invention relates to an additive composition for a 

refined combustible fuel, such as gasoline, to utilize readily available and renewable 

resources, improve liquid fuel properties, and produce improved fuel performance and 

20 combustion, which additive/fuel comprises a composition, which additive/fuel comprises 

a composition of components: 

a) one or more alcohols selected form the group consisting of water-soluble 

alcohols having between about 1 and 2 carbon atoms as defined herein in 

(a)(i) in an anhydrous state or as a 0.5-5% aqueous solution; 

25 b) one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 3 and 5 carbon atoms as defined herein in 

(a)(li) 

wherein components a and b, are present in rnb ratios from about 80:20 and 99:1, 

wherein components a and b, when combined with mixing with the refined combustible 

30 fuel, such as gasoline, form a clear stable solution or microemulsion having a viscosity 

similar to that of the liquid fossil fuel and where the ratio of combustible fuel: additive 

ranges from about 99:1 to 1:99. 

In another aspect, the present invention relates to an additive composition for a 

refined combustible fuel, such as gasoline, to utilize readily available and renewable 

35 resources, improve liquid fuel properties, and produce improved fuel performance and 

WO 99/35215 PCTIUS99/00598 

10 

combustion, which additive/fuel comprises a composition, which additive/fuel comprises 

a composition of components: 

a) one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 2 carbon atoms as defined herein in 

5 a(i) in an anhydrous state or as a 0.5-5% aqueous solution, and preferably 

a 0.5-1% aqueous ethanol; 

b) one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 3 and 5 carbon atoms as defined herein in 

(a)(ii); and preferably iso-propanol: 

10 wherein components a and be, are present ifla– ratios from about 8o:20 and 991. 

and more preferably in ab ratio s range from 90:10 and 95:5 by volume wherein 

components aand b, when combined with mixing with the combustible fuel form a clear, 

stable microemulsion having a viscosity similar to that of the liquid combustible fuel, and 

when the ratio of combustible fuel; additive ranges from about 99:1 to 1:99 and more 

15 preferably between about 80:20 and 99:1, and more preferably between about 90:10 and 

95:5 by volume. 

In another aspect, the present invention relates to an additive composition for a 

combustible feel to utilize readily available and renewable resources and produce improved 

fuel performance and combustion, which additive or fuel comprises a composition of 

20 components: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-201/6 aqueous solution; 

b. one or more alcohols selected from the group consisting of clear, liquid 

25 saturated or unsaturated, straight- or branched-chain, alcohols having between about 6 and 

12 carbon atoms, 

wherein components a and b, are present in arb ratios ranging from about 3:1 and 

1:3, wherein components a and b, when combined with mi,dng with combustible fuel form 

a clear, stable microemulsion having a viscosity similar to that of the liquid combustible 

30 fuel, and where the ratio of combustible fuel: additive ranges from about 99:1 to 1:99 by 

volume. 

In another aspect, the present invention relates to an additive composition for a 
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combustible fuel to utilize readily available and renewable resources and produce improved 

fuel performance and combustion, which additive or fuel comprises a composition of 

components: 

a. one or more alcohols selected from the group consisting of water-soluble 

5 alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-200/a aqueous solution; more preferably an anhydrous or about 5% aqueous 

ethanol denatured with methanol and most preferably an anhydrous or about 5% aqueous 

ethanol denatured with iso-propanol, butanol or combinations thereof 

b. one or more alcohols selected from the group consisting of saturated or 

10 unsaturated, straight- or branched-chain alcohols having from between about 6 and 18 

carbon atoms, more preferably between about 6 and 12 carbon atoms, and most preferably 

between about 8 and 10 carbon atoms; and 

wherein components a and b, are present in ab ratios ranging from about 3:1 by 

volume and 1:3, and more preferably in arb ratios ranging from 3:1 and 1:1 by volume 

15 wherein components a and b, when combined with mixing with the combustible fuel form 

a clear, stable microemulsion having a viscosity similar to that of the liquid combustible 

fuel, and where the ratio of combustible fuel: additive ranges from about 99:1 to 1:99 and 

more preferably between about 80:20 and 99:1 and more preferably between about 90:10 

and 95:5 by volume. 

20 In another aspect, the present invention relates to an additive composition for a 

combustible fuel, to utilize readily available and renewable resources and produce 

improved fuel performance and combustion, which additive or fuel comprises a 

composition of components: 

a. one or more alcohols selected from the group consisting of water-soluble 

25 alcohols having between about I and 5 carbon atoms as defined herein, in an anhydrous 

state or as a 0.5-200/a aqueous solution; and 

b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-Chain alcohols having from between about 

6 and l2 carbon atoms; and 

30 C. one or more alcohols selected from the group consisting of ethoxylated 

alcohols having between about 6 and 18 carbon atoms, where the ethylene oxide add-on 

is less than 5 moles; 

wherein components a, b, and c are present in arb:c ratios ranging from about 4:1:1 
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and 1:4:4 by volume, wherein components a, b, and c when combined with mixing with 

the combustible fuel, form a clear, stable microemulsion having a viscosity similar to that 

of the liquid combustible fuel, and where the ratio of combustible fuel: additive ranges 

from about 99:1 to 1:99 by volume. 

5 In another aspect, the present invention relates to an additive composition for a 

combustible fuel, to utilize readily available and renewable resources and produce 

improved fuel performance and combustion, which additive or fuel comprises a 

composition of components: 

a. one or more alcohols selected from the group consisting of water-soluble 

10 alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-201/o aqueous solution; more preferably an anhydrous or 5-10% aqueous 

ethanol denatured with methanol and most preferably an anhydrous or 5-10% aqueous 

ethanol denatured with iso-propanol, butanol or combinations thereof, 

b. one or more alcohols selected from the group consisting of saturated or 

15 unsaturated, straight- or branched-chain alcohols having from between about 6 and 18 

carbon atoms, more preferably between about 6 and 12 carbon atoms, and most preferably 

between about 8 and 10 carbon atoms; and 

C, one or more alcohols selected from the group consisting of ethoxylated 

alcohols having between about 6 and 18 carbon atoms, preferably between about 12 and 

20 16 carbon atoms, when the ethylene oxide add-on is less than 5 moles and preferably 3 

moles; 

wherein components a, b, and   are present in arb:c ratios ranging from about 4:1:1 

and 1:4:4 by volume, and more preferably between about 4:1:1 and 4:2:1 by volume 

wherein components a, b, and c when combined with mixing with combustible fuel, form 

25 a clear, stable microemulsion having a viscosity similar to that of the liquid fossil fuel, and 

where the ratio of combustible fuel:additive ranges from about 99:1 to 1:99 and more 

preferably between about 80:20 and 99:1, and most preferably between about 90:10 and 

95:5 by volume. 

In another aspect, the present invention relates to an additive composition for a 

30 combustible fuel to utilize readily available and renewable resources and produce Improved 

fuel performance and combustion, which additive or fuel comprises a composition of 

components: 

IL one or more alcohols selected from the group consisting of water-soluble 
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alcohols having between about I and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5 to 20% aqueous solution; and 

b. one or more alcohols selected from the group consisting of ethoxylated 

alcohols having between about 6 and 18 carbon atoms, where the ethylene oxide add-on 

is less than 5 moles; 

wherein components a and b are present in ab ratios ranging from between 3:1 and 

1:2 by volume, wherein components a and b when combined with mixing with the 

combustible fuel form a clear, stable microentulsion having a viscosity similar to that of 

the liquid combustible fuel, and where the ratio of combustible fuel: additive ranges from 

about 99:1 to 1:99 by volume. 

In another aspect, the present invention relates to an additive composition for a 

combustible fuel to utilize readily available and renewable resources and produce improved 

fuel performance and combustion, which additive or fuel comprises a composition of 

components: 

U. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about I and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-200/a aqueous solution; more preferably an anhydrous or 5-100% aqueous 

ethanol denatured with methanol and most preferably an anhydrous or 5-10% aqueous 

ethanol denatured with iso-propanol butanol or combinations thereo 

b. one or more alcohols selected from the group consisting of ethoxylated 

alcohols having between about 6 and 18 carbon atoms, preferably between about 12 and 

16 carbon atoms, where the ethylene oxide add-on is less than 5 moles and preferably 3 

moles; 

wherein components a and b are present in a:b ratios ranging from 3:1 and 1:2 by 

25 vqlume, and more preferably between about 3:1 and 2:1 by volume, wherein components 

a and b when combined with mixing with the combustible fuel form a clear, stable 

microenrulsion having a viscosity similar to that of the liquid combustible fuel, and where 

the ratio of combustible fuel: additive ranges from about 99:1 to 1:99, and more preferably 

between about 80’.20 and 99:1 and more preferably between about 90:10 and 95.5 by 

30 volume, 

In another aspect, the present invention relates to an additive composition for a 

combustible fuel to utilize readily available and renewable resources and produce improved 

Awl performance and combustion, which additivefibel comprises a composition of 
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components: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms, such as mentanol, ethanol, propanol, 

Iso-propanol, butanol, pentanol, in an anhydrous state or as a 
0.5-360/a aqueous solution; 

5 and 

b. one or more alcohols selected from the group consisting of saturated or 

unsaturated, straight-or-branched-chain alcohols having from between about 6 and 18 

carbon atoms; and 

C. a fatty acid of the structure R(C=O)OH, wherein R is selected from alkyl, 

10 alkenyl or alkynl having from about 10 to 24 carbon atoms; and 

d. a source of nitrogen in an anhydrous state or as a aqueous solution selected 

from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl bydrazino, 

urea, ethanolammne, monoalkyl ethanolamine, dialky ethanolarnine wherein alkyl is 

independently selected from methyl, ethyl, n-propyl or isopropyl wherein trialkylamines 

15 are excluded, 

wherein components a, b and c are present in arb:c ratios ranging from about 4:1:1 

and 1:4:4; wherein components a, b, C, and d when combined with mixing with said 

combustible fuel form a clear, stable microemulsion having a viscosity similar to a liquid 

fossil fuel, and where the ratio of combustible fuel: additive ranges from about 99:1 to 1:99 

20 In another aspect, the present invention relates to an additive composition for a 

combustible fuel, to utilize readily available and renewable resources and produce 

improved fuel performance and combustion, which additive or fuel comprises a 

composition of componentar 

a. one or more alcohols selected from the group consisting of water-soluble 

25 alcohols having between about l and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-20% aqueous solution; more preferably an anhydrous or 5 to 10% aqueous 

ethanol denatured with methanol and most preferably an anhydrous or 5 to 100/6 aqueous 

ethanol denatured with isopzvy.uLol, butanol or combinations thereof 

b. one or more alcohols selected from the group consisting of saturated or 

30 unsaturated, straight- or branched-chain alcohols having from between about 6 and 18 

carbon atoms, more preferably between about 6 and 12 carbon atoms, and most preferably 

between about Sand 10 carbon atoms; 

C. afetty acid of the structure R.(C=O)-OH, wherein R is selected from alkyl, 

0 
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alkenylor alkynyl having from about 10 to 24 carbon atoms; and preferably saturated fhtty 

acids, such as oleic acid and linoleic acid; 

d. a source of nitrogen in an anhydrous state or as an aqueous solution selected 

from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl hydrazine, 

5 urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine wherein alkyl is 

independently selected from methyl, ethyl, n-propyl or iso-propyl, wherein trialkylarnines 

are excluded sufficient to neutralize between about 40 to 85 percent of the fatty acid of 

subpart c; 

wherein components a, b, and care present in a:b:c ratios ranging from about 4:1:1 

10 and 1:4:4; and preferably between about 4:1:1 and 4:2:1 by volume, wherein components 

a, b,c and d when combined with mixing with said combustible fuel form a clear, stable 

mlcroemulsion having a viscosity similar to that of the liquid combustible fuel, and where 

the ratio of combustible fuel: additive ranges from about 99:1 to 1:99, and more preferably 

between about 80.20 and 99:1 and most preferably between about 90:10 and 95:5 by 

15 volume. 

In another aspect, the present invention relates to an additive composition for a 

combustible fuel to utilize readily available and renewable resources and produce improved 

fuel performance and combustion, which additive or fuel comprises a composition of 

components: 

20 a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-36% aqueous solution; and 

b. one or more alcohols selected from the group consisting of ethoxylated 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is less 

25 than 5 moles; and 

C. a fatty acid of the sthtcture R-(C=O)-OH, wherein R is selected from alkyl, 

alkenyl or alkynyl having from about 10 to 24 carbon atoms; and 

di a source of nitrogen in an anhydrous state or as an aqueous solution selected 

from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl hydrazine, 

30 urea, ethanolantin; monoalkyl ethanolamine, and dialkyl ethanolamine wherein alkyl is 

independently selected from methyl, ethyl, n-propyl or isopropyl, wherein trialkylamines 

are excluded, 

wherein components a, b, and care present in arb:c ratios ranging from about 5:1:1 
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and 1:4:4 by volume; wherein components a, b, c, and d when combined with mixing with 

the combustible fuel, form a clear, stable microemulsion having a viscosity similar to that 

of the liquid combustible fuel, and where the ratio of combustible fuel: additive ranges 

from about 99:1 to 1:99 by volume. 

5 In another aspect, the present invention relates to an additive composition for a 

combustible fuel, to utilize readily available and renewable resources and produce 

improved fuel performance and combustion, which additive or fuel comprises a 

composition of components: 

a. one or more alcohols selected from the group consisting of water-soluble 

10 alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-20% aqueous solution; more preferably an anhydrous or 5 to 10% aqueous 

ethanol denatured with methanol and most preferably an anhydrous or 5 to 100/, aqueous 

ethanol denatured with iso-propanol, butanol or combinations thereof; 

b. one or more alcohols selected from the group consisting of ethoxylated 

15 alcohols having between about 6 and 18 carbon atoms, preferably between about 12 and 

16 carbon atoms, where the ethylene oxide add-on is less than 5 moles and preferably 3 

moles; 

C. a fatty acid of the structure R-(C"O)-OH, wherein Ris selected from alkyl, 

alkenyl oralkynyl having from about 10 to 24 carbon atoms, and preferably oleic acid or 

20 linoleic acid;-

d.
cid;di
 a source of nitrogen in ananhydrous state ores an aqueous solution selected 

from the group consisting of the ammonia, hydrazine, sibyl hydrazine, dialkyl hydrazine, 

urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine wherein alkyl is 

independently selected from methyl, ethyl, n-propyl or isopropyl wherein trialkylamines 

25 are excluded, sufficient to neutralize between about 40 to 85 percent of the fatty acid of 

subpart 

wherein components a, b, and care present in arb:c ratios ranging from about 4:1:1 

and 1:4:4; and preferably between about 4:1:1 and 3:1:1 by volume, wherein components 

a, b, c, and d when combined with mixing with the combustible fuel farina clear, stable 

30 microemulsion having a viscosity similar to that of the liquid combustible fuel, and where 

the ratio of combustible fuel: additive ranges from about 99:1 to 1.99, and more preferably 

between about 80-20 and 99:1 and most preferably between about 90:10 and 95:5 by 

volume. 



WO 99/35215 PCTIUS99/00598 

17 

In another aspect, the present invention relates to an additive composition for a 

combustible fuel, to utilize readily available and renewable resources and produce 

improved fuel performance and combustion, which additive or fuel comprises a 

composition of components: 

5 a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about I and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-36% aqueous solution, and 

b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-chain alcohols having from between about 

10 6 and l2 carbon atoms; and 

C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is less 

than 5 moles; and 

d. a fatty acid of the structure R-(C0)-OH, wherein ft is selected from alkyl, 

15 alkenyl or alkynyl having from about 10 to 24 carbon atoms and 

e. a source of nitrogen in an anhydrous state or as an aqueous solution selected 

from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl hydrazine, 

urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine, wherein alkyl is 

independently selected from methyl, ethyl, n-propyl or isopropyl, wherein trialkylamines 

20 are excluded; 

wherein components a, b, c, and d we present in rnb:c:d ratios ranging from about 

6:1:1:1 and 1:4:4:4 by volume; wherein components a, b, c, d, and e when combined with 

mixing with the combustible fuel form a clear, stable microemulsion having a viscosity 

similar to that of the liquid combustible fuel, and where the ratio of combustible fuel: 

25 additive ranges from about 99:1 to 1:99 by volume. 

In another aspect, the present invention relates to an additive composition for a 

combustible fuel, to utilize readily available and renewable resources and produce 

improved fuel performance and combustion, which additive or fuel comprises a 

composition of components: 

30 a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about I and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-20% aqueous solution, more preferably an anhydrous or 5 to 10% aqueous 

ethanol denatured with methanol and most preferably an anhydrous or 5 to 10% aqueous 
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ethanol denatured with iso-propanol, butanol or combinations thereof, 

b. one or more alcohols selected from the group consisting of saturated or 

unsaturated, straight- or branched-chain alcohols having from between about 6 and 18 

carbon atoms, more preferably between about 6 and 12 carbon atoms, and most preferably 

S between about 8 and l0 carbon atoms; and 

C. one or more alcohols selected from the group consisting of ethoxylated 

alcohols having between about 6 and 18 carbon atoms, preferably between about 12 and 

16 carbon atoms, where the ethylene oxide add-on is less than 5 moles and preferably 3 

moles; 

10 d. a fatty acid of the structure R-(C=O)-OH, wherein  is selected from alkyl, 

alkenyl or alkynyl having from about 10 to 24 carbon atom and preferably oleic acid and 

linoleic acid, 

e. a source of nitrogen bran anhydrous state or as an aqueous solution selected 

from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl hydrazine, 

15 urea, ethanolammne, monoalkyl ethanolamine, and dialkyl ethanolamine wherein alkyl is 

independently selected from methyl, ethyl, n-propyl or isopropyl, wherein ITialkylarnines 

are excluded, sufficient to neutralize between about 40 to 85 percent of the fatty acid of 

subpart 

wherein components a, b, c, and d axe present in rcb:c:d ratios ranging from about 

20 6:l:1:l and l:4:4:4;andpreferablY between about 6l:1:l and 6:3:l:lby volume, wherein 

components a, b, c, d, and e when combined with mixing with the combustible fuel form 

a clear, stable microemulsion having a viscosity similar to that of the liquid combustible 

fuel, and where the ratio of combustible fliel:additive ranges from about 99:1 to 1:99, and 

more preferably between about 80:20 and 99:1 and more preferably between about 90:10 

25 and 95:5 by volume. 

Additional embodiments are found below in the DEFAMED DESCRIPTION OF 

THE INVENTION. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1-6 show visible emissions from exhaust stacks as Stockton East Water 

30 District, Stockton, CA. 

Figure us a photographic representation of the Caterpillar engine used at Stockton 

East Water District, Stockton, CA. 
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Figure 2 is a photograph of the containers of the additive blends. 

Figure 3 is a photograph of the normal emissions of a diesel engine in start-up 

mode using CA-#2 Diesel fuel. 

Figure 4 is a photograph of the emissions of  diesel engine in start-up mode using 

5 the fuel additive blend of Example I. 

Figure   is a photograph of the emissions of a diesel engine normal running speed, 

using CA#2 Diesel fuel after 30 minutes or more. 

Figure 6 is a photograph of the emissions of a diesel engine (lhr right smoke stack), 

normal running speed, using the fuel additive blend of Example 1. 

10 Figures 7-18 show test procedure and I-minute filter samples showing particulate 

reductions at Stockton East Water District 

Figure lisa photograph of the muffler and exhaust pipe from the diesel engine in 

Figure lC, engine start-up mode using CA#2 diesel, showing method for collecting filter 

samples. 

15 Figure 8 is aphotograph of the muffler and exhaust pipe from the diesel engine in 

Figure 1, engine start-up mode using the fuel additive blend of Example 2 showing method 

for collecting filter samples. 

Figure 9 is a photograph of the muffler and exhaust pipe from the diesel engine in 

Figure 1C, engine running mode, using the fuel additive blend of Example 2. 

20 Figure 10 is a photograph of the muffler and exhaust pipe from the diesel engine 

in Figure 1, engine running mode using the fuel additive blend of Example 2. 

Figure Il is a photograph showing on the left the filter sample lIOA for engine 

running mode using CA#2 Diesel, and on the right of the photograph is the filter sample 

1108 after 10 min engine-running mode using the fuel additive blend of Example 2. 

25 Figure 12 is a photograph showing on the left the filter sample 120A for engine 

running mode using CA#2 Diesel and on the right is the filter sample 1208 after 30 mm 

engine-running mode using the fuel additive blend of Example 2. 

Figure 13 is a photograph showing on the left the filter sample 130A for engine 

running mode using CA#2 diesel and on the right is the filter sample 130B after 1 hr 

30 engine running mode using the fuel additive blend of Example 2. 

Figure 14 is a photograph showing on the left the filter sample 140A for engine 

running mode using CA#2 Diesel and on the right the filter sample 1403 after 10 min 
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engine-running mode using CA#2 Diesel, after lhr use of the fuel additive blend of 

Example 2. 

Figure 15 is a photograph showing on the left the filter sample 150A for engine 

startup mode using CA#2 Diesel and one the might the filter sample 1503 for engine start-

5 up mode using the fuel additive blend of Example I after 10 min use of the fuel additive 

blend. 

Figure 16 is a photograph showing on the left the filter sample 160A for engine 

startup mode using CA#2, and on the right the filter sample 160B for engine start-up mode 

using the fuel additive blend of Example I after 1 hr use of the fuel additive blend. 

10 Figure 17 is a photograph showing on the left the filter sample 170A for engine 

startup mode using CA#2 Diesel and on the right the filter sample 1708 for engine start-up 

mode using CA#2 Diesel- after 1 hr use of the fuel additive blend. 

Figure 18 is a photograph showing a comparison of all filter samples wherein filter 

sample I 1OA (is the same as 120A and 140A) as compared with 1IOB, 120B, and 140B, 

15 and filter sample 150A (is the some as 160A and 170A) as compared to 1503,1603 and 

1708 

Figure 19 is a photograph showing a comparison of filter samples from Example 

4 wherein: 

190A shows particulates from Test Cycle I, Standard CA #2 Diesel fuel; 

20 190B shows particulates from Test Cycle 2, Fuel/Additive Composition #1; 

190C shows particulates from Test Cycle 3, Fuel/Additive Composition #2; 

190D shows particulates from Test Cycle 4, Fuel/Additive Composition #3; 

1908 shows particulates from Test Cycle 5, Fuel/Additive Composition #4; 

19OF shows particulates from Test Cycle 6, Standard CA #2 Diesel fuel; and 

25 where 190F shows some alteration of the filter sample due to reflection of the 

plastic filter casing. 

M‘-
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DEFAILED DESCRIPTION OF THE INVENTION 

AND PREFERRED EMBODIMENTS 

Definitions: 

As used herein-

5 "Co-solvent alcohol’ refers to water-soluble alcohol such as methanol, ethanol, 

propanol, butanol, pentanol orhexanol. Methanol and/or ethanol are preferred. Anhydrous 

or 5% aqueous ethanol with methanol 1-10% is more preferred, and anhydrous or 5% 

aqueous ethanol denatured with isopropanol or butanol about 1-10% by volume is 

especially preferred. 

10 "Ethoxylated alcohols" refer to long-chain fatty alcohols having from between 

about 121018 carbon atoms, which have an ethylene oxide add-on of less than S moles. 

C12 through C16 fatty alcohols with an ethylene oxide add-on of less than five are 

preferred, and C12 through C16 fatty alcohols with an ethylene oxide add-on of 3 is most 

preferred. "Fatty acid" refers to alkyl, alkenyl and alkynyl acids having about 10 to 24 

15 carbon atoms, and preferably about 10 to 18 carbon atoms. Linoleic and oleic acids are 

preferred. 

"Fuel" refers to conventional liquid feel used in burning (usually to produce power, 

but also to produce heat) and in various internal combustion engines. Liquid fuels include 

but are not limited to fossil derived fuels such as diesel fuel, heating oil, jet fuel, kerosene, 

20 coal slurry, gasoline, combinations thereof and the like. Distilled liquids derived from 

renewable resources such as vegetable oils optionally are useful as a combustible fueL 

These include but are not limited to oils from soybeans, tall, safflower, sunflower, linseed, 

cottonseed, corn, rapeseed and the like. Diesel fuel is preferred. 

"Liquid fuel hydrocarbons" refers to hydrocarbons which form the continuous 

25 phase are mixtures of hydrocarbons, such as those refined (distilled) from fossil fuel, 

including crude petroleum or coal. Coal slurries (liquids) are part of the present 

hydrocarbon feel. Diesel fuel hydrocarbons are preferred, however, it is recognized that 

the invention includes any distilled liquid feel which forms a microemulsion with the 

additive, such as jet fuel, feel oil, gasoline, and the like. 

30 "Surfactant portion’ refers to those components that generally contribute to 

reducing surface tension of the water and oil phases, allowing a microemulsion to form. 

In the present Invention, these components are some water-soluble alcohols, water-
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insoluble alcohols, ethoxylated alcohols, and fatty acids partially neutralized with a 

nitrogen base. 

"Viscosity similar to a liquid fossil fuel" refers to the change in Viscosity that occurs 

whent he additive of the present invention is mixed with a liquid fossil fuel. The viscosity 

5 of the additiveffuel is within – 10"/, preferably within – 5% and more preferably between 

about – 20/opf the original viscosity of the fuel. 

"Volatile source of basic nitrogen" refers to nitrogen compounds that, when in the 

presence of fblty acids produce an exothermic reaction, partially neutralizing the fatty 

acids, forming ammonium salts and creating an anionic surfactant. Sodium and potassium 

10 compounds will also create an anionic surfactant through partial neutralization of fatty 

acids, but do not fall within the EPA CHON classification, and are metal elements that 

cannot be used in fuel additives because they form toxic metal contaminants during 

combustion. Aqueous ammonia, or urea dissolved in water or ethanol, are preferred, and 

BAUM A 26" aqueous ammonia is most preferred. 

15 "Water-insoluble alcohol" refers to those alkyl, alkenyl or alkynyl alcohols (all 

isomers) having 6 to 12 carbon atoms and a water solubility of less than about 1 g/100 ml 

at 20"C. Alkyl alcohols between about 6 and 18 carbon atoms are preferred, and those 

having between 6 t 12 carbon atoms are more preferred Most preferred alkyl alcohols are 

normal alcohols having 8 to 10 carbon atoms. Octanol is especially preferred. 

20 "Water-soluble portion" refers to those components that generally contribute to fuel 

oxygenation and have characteristic solvent or detergent qualities that contribute to cleaner 

burning. In the present invention, these components are water-soluble alcohols (all 

isomers) and water. 

Additional aspects of the invention follow and Include; 

25 In another aspect, the present invention relates to an additive composition for a 

combustible fuel, to utilize readily available and renewable resources and produce 

improved fuel performance and combustion, which additive or fuel comprises a 

composition of components: 

a. one or more alcohols selected from the group consisting of water-soluble 

30 alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 03-36% aqueous solution, and one or more of the following.-

b.
ollowing:b.

 one or more alcohols selected from the group consisting of saturated or 
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unsaturated, straight- or branched-Chain alcohols having from between about 6 and 18 

carbon atoms, or between about 6 and 12 carbon atoms, or between about Sand 10 carbon 

atoms; 

C. one or more ethoxylated alcohols selected from the group consisting of 

5 alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is less 

than 5 ’moles; 

d. a fatty acid of the structure R-(C=O)-OH wherein R is selected from alkyl, 

alkenyl or alkynyl having from about 10 to 24 carbon atoms with 

e. a source of nitrogen in an anhydrous state or as an aqueous solution selected 

10 from the group consisting of the ammonia, hydrazine, ailcyl hydrazine, dialkyl hydrazine, 

urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine wherein alkyl is 

independently selected from methyl, ethyl, n-propyl or isopropyl, wherein trialkylamines 

are excluded; 

wherein components a and one or more of b, c, d, and e, when combined with 

15 mixing with the combustible fuel form a clear, stable mlcroemulsion having a viscosity 

similar to the liquid combustible fuel, and where the ratio of combustible fuel: additive 

ranges from about 95:5 to 99:1 by volume. 

In another aspect, the present invention relates to an additive composition for a 

combustible fuel, to utilize readily available and renewable resources and produce 

20 improved fuel performance and combustion, which additive or fuel comprises a 

composition of components: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-360/a aqueous solution; and one or more of the following: 

25 b. one or more alcohols selected from the group consisting of saturated or 

unsaturated, straight- or branched-chain alcohols having from between about 6 and 18 

carbon atoms, or between about 6 and 12 carbon atoms, or between about Sand 10 carbon 

atoms; 

C. one or more ethoxylated alcohols selected from the group consisting of 

30 alcohols having between 6 and 18 carbon atoms, ethylene oxide add-on is less than 5 

moles; 

d. a fatty acid of the structure R-(C-O)-OI-L wherein R is selected from alkyl, 

alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 
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e. a source of nitrogen in an anhydrous state or as an aqueous solution selected 

from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl hydrazine, 

urea, etbanolamine, monoalkyl ethanalarnine, and dialkyl ethanolatnine wherein alkyl is 

independently selected from methyl, ethyl, n-propyl or isopropyl, wherein trialkylamines 

5 are excluded, 

wherein components a and one or more of b, c, d, and e, when combined with 

mixing with the combustible fuel form a clear, stable microemulsion having a viscosity 

similar to the liquid combustible fuel, and where the ratio of combustible fuel: additive 

ranges from about 90:10 to 99:1 by volume. 

10 In another aspect, the present invention relates to an additive composition for a 

combustible fuel, to utilize readily available and renewable resources and produce 

improved fuel performance and combustion, which additive or fuel comprises a 

composition of components: 

a. one or more alcohols selected from the group consisting of water-soluble 

15 alcohols having between about I and 5 carbon atoms as defined herein in an anhydrous 

state or as  0.5-36% aqueous solution, and one or more of the following: 

b. one or more alcohols selected from the group consisting of saturated or 

unsaturated, straight- or branched-chain alcohols having from between about 6 and 18 

carbon atoms, or between about 6 and 12 carbon atoms, or between about 8 and 10 carbon 

20 atoms; 

C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, when the ethylene oxide add-on is less 

than S moles; 

d. a fatty acid of the structure R.(C0)-011, wherein  is selected from alkyl, 

25 alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

C. a source of nitrogen in an anhydrous state or as an aqueous solution selected 

from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl hydrazine, 

urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine wherein alkyl is 

independently selected from methyl, ethyl, n-propyl or isopropyl wherein ttialkylamines 

30 are excluded, 

wherein components a and one or more of b, C, d and e, when combined with 

mixing with the combustible fuel form a clear, stable microemulsion having a viscosity 

similar to that of the liquid combustible fuel, and where the ratio of combustible fuel: 
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additive ranges from about 80:20 to 99:1 by volume. 

In another aspect, the present invention relates to an additive composition for a 

combustible fuel, to utilize readily available and renewable resources and produce 

improved fuel performance and combustion, which additive or fuel comprises a 

5 composition of components: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-360/6 aqueous solution; and one or more of the following: 

b. one or more alcohols selected from the group consisting of saturated or 

10 unsaturated, straight- or branched-chain alcohols having from between about 6 and 18 

carbon atoms, or preferably between about 6 and 12 carbon atoms, or more preferably 

between about 8 and 10 carbon atoms; 

C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is less 

15 than5moles 

ci. a fatty acid of the structure R-(CO)-OK wherein  is selected from alkyl, 

alkenyl or alkynyl having from about 10 to 24 carbon atoms with 

e. a source of nitrogen in an anhydrous state or as an aqueous solution selected 

from the group consisting of the ammonia, hydrazine, ethyl hydrazine, dialkyl hydrazine, 

20 urea, ethanolamine, monoalkyl etbanolamine, and dialkyl ethanolanaine wherein alkyl is 

independently selected from methyl, ethyl, n-propyl or isopropyl wherein trialkylamines 

are excluded; 

wherein components a and one or more of b, c, d and e, when combined with 

mixing with the combustible fuel form a clear, stable microemulsion having a viscosity 

25 similar to that of the liquid combustible fuel, and where the ratio of combustible fuel: 

additive ranges from about 60:40 to 99:1 by volume. 

In another aspect, the present invention relates to an additive composition for a 

combustible fuel, to utilize readily available and renewable resources and produce 

improved fuel performance and combustion, which additive or fuel comprises a 

30 composition of components: 

IL one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about I and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-360% aqueous solution; and one or more of the following: 

çX C 
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b. one or more alcohols selected from the group consisting of saturated or 

unsaturated, straight-or branched-chain alcohols having from between about 6 and 18 

carbon atoms, or preferably between about 6 and 12 carbon atoms, or more preferably 

between about 8 and 10 carbon atoms; 

5 C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is less 

than 5 moles, 

d. a fatty acid of the structure R-(C=O).OH, wherein R is selected from alkyl, 

alkenyl or aikynyl having from about 10 to 24 carbon atoms, with 

10 e. a source of nitrogen in an anhydrous state or as an aqueous solution selected 

from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl hydrazine, 

urea, ethanolamine, monoalkyl ethauolamine, and dialkyl ethanolamine wherein alkyl is 

independently selected from methyl, ethyl, n-propyl or isopropyl, wherein trialkylaminea 

are excluded; 

15 wherein components a and one or more of b, c, ci, and e, when combined with 

mixing with the combustible fuel form a clear, stable inicroemulsion having a viscosity 

similar to the liquid combustible fuel, and where the ratio of combustible fuel: additive 

ranges from about 50:50 to 99:1 by volume. 

In another aspect, the present invention relates to an additive composition for a 

20 combustible fuel, to utilize readily available and renewable resources and produce 

improved fuel performance and combustion, which additive or fuel comprises a 

composition of components: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about I and 5 carbon atoms as defined herein in an anhydrous 

25 state or as a 0.5-36% aqueous solution; and one or more of the following: 

b. one or more alcohols selected from the group consisting of saturated or 

unsaturated, straight- or branched-chain alcohols having from between about 6 and 18 

carbon atoms, or between about 6 and 12 carbon atoms, or between about 8 and 10 carbon 

atoms; 

30 C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is less 

than 5 moles, 

ci. 

a fatty acid of the structure R-(C=O)-OH, wherein R is selected from alkyl, 
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alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

C. a source ofoitrogen in an anhydrous state or as an aqueous solution selected 

from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl hydrazine, 

urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine wherein alkyl is 

independently selected from methyl, ethyl, n-propyl or isopropyl wherein trialkylamines 

are excluded; 

wherein components a and one or more of b, c, 4 and e, when combined with 

mixing with the combustible fuel form a clear, stable nilcroemulsion having a viscosity 

similar to the liquid combustible fuel, and where the ratio of combustible fuel: additive 

ranges from about 1:99 to 50:50 by volume. 

In another aspect, the present invention relates to an additive composition for a 

combustible fuel, to utilize readily available and renewable resources and produce 

improved fuel performance and combustion, which additive/fuel comprises a composition 

of components: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and S carbon atoms as defined herein in an anhydrous 

state or as a 0.5-36% aqueous solution, and one or more of the following: 

b. one or more alcohols selected from the group consisting of saturated or 

unsaturated, straight- or branched-chain alcohols having from between about 6 and 18 

carbon atoms, or preferably between about 6 and 12 carbon atoms, or more preferably 

between about 8 and 10 carbon atoms; 

C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is less 

than 5 moles; 

d. a fatty acid of the structure R-(C=O)-OH, wherein  is selected from alkyl, 

alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

C. a source of nitrogen in an anhydrous state or as an aqueous solution selected 

from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl hydrazine, 

urea, ethanolainine, monoalkyl ethanolamine and dialkyl etbanolamine wherein alkyl is 

independently selected from methyl, ethyl, n-propyl or isopropyl wherein trialkylasnines 

are excluded; 

wherein the combustible fuel is any conventional or synthetic combustible fueL 

In another aspect, the present invention relates to an additive composition for a 
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combustible fuel, to utilize readily available and renewable resources and produce 

improved fuel performance and combustion, which additive or fuel comprises a 

composition of components: 

a. one or more alcohols selected from the group consisting of water-soluble 

5 alcohols having between about I and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-36% aqueous solution, and one or more of the following.-

b.
ollowing:b.

 one or more alcohols selected from the group consisting of saturated or 

unsaturated, straight- or branched-chain alcohols having from between about 6 and 18 

carbon atoms, or preferably between about 6 and 12 carbon atoms, or more preferably 

10 between about 8 and 10 carbon atoms; 

C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is less 

than 5 moles; 

d. a fatty acid of the structure R-(C=O)-OK wherein  is selected from alkyl, 

15 alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

e. a source of nitrogen in an anhydrous state or as an aqueous solution selected 

from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl hydrazine, 

urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine wherein alkyl is 

independently selected from methyl, ethyl, n-propyl or isopropyl, wherein trialkylamines 

20 are excluded;-

wherein
xcluded;wherein

 the combustible fuel is a fossil fuel such oil, jet fuel, kerosene, other 

distillate fuels, coal as Diesel fuel, beating slurry, gasoline or combinations thereof. 

In another aspect, the present invention relates to an additive composition for a 

combustible fuel, to utilize readily available and renewable resources and produce 

25 improved fuel performance and combustion, which additive or fuel comprises a 

composition of components: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about I and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-36% aqueous solution, and one or more of the following: 

30 b. one or more alcohols selected from the group consisting of saturated or 

unsaturated, straight- or branched-chain alcohols having from between about 6 and 18 

carbon atoms, or between about 6 and 12 carbon atoms, or between about 8 and 10 carbon 

atoms; 
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C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is less 

than 5 moles; 

d. a fatty acid of the structure R-(CO)-OH, wherein R is selected from alkyl, 

alkenyt or alkynyl having from about 10 to 24 carbon atoms, with 

C. a source of nitrogen in an anhydrous state or as an aqueous solution selected 

from the group consisting of the ammonia, hydrazine, alkyl hydrazine, diaklyl hydrazine, 

urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine wherein alkyl is 

independently selected from methyl, ethyl, n-propyl or isopropyl, wherein trialkylamines 

are excluded; 

wherein the combustible fuel is a renewable oil, such as triglycerides from any 

feedstock, esteriflcalion products, waste vegetable oils, tallow, tall oils or combinations 

thereof: 

In another aspect, the present invention relates to an additive composition for a 

combustible fuel, to utilize readily available and renewable resources and produce 

improved fuel performance and combustion, which additive or fuel comprises a 

composition of components: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about I and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-36% aqueous solution; and one or more of the following: 

b. one or more alcohols selected from the group consisting of saturated or 

unsaturated, straight- or branched-chain alcohols having from between about 6 and 18 

carbon atoms, or between about 6 and 12 carbon atoms, or between about 8 and 10 carbon 

atoms; 

25 C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is less 

than 5 moles; 

di a fatty acid of the structure R-(C’O)-OH, wherein R is selected from alkyl, 

alkenyl or alkynyl having from about 10 
to 

24 carbon atoms, with 

30 C. a source of nitrogen in ananhydrous state or as an aqueous solution selected 

from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl hydrazine, 

urea, ethanolamine monoalkyl ethanolamine, and dialkyl ethanolamine wherein alkyl is 

independently selected from methyl, ethyl, n-propyl or isopropyl, wherein trialkylamines 
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are excluded; 

wherein the combustible fuel is other alcohols, such as water-insoluble alcohols 

which are clear liquid at room temperature, having between about 6 and 12 carbon atoms, 

and long-chain saturated fatty alcohols which are solid at room (ambient) temperature, 

5 having between about 13 and 18 carbon atoms. 

In another aspect, the present invention relates to an additive composition for a 

combustible fuel, which may also be used as a fuel composition, to utilize readily available 

and renewable resources and produce improved fuel performance and combustion, which 

fuel comprises a composition of components: 

10 a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-36% aqueous solution; and one or more of the following: 

b. one or more alcohols selected from the group consisting of saturated or 

unsaturated, straight- or branched-Chain alcohols having from between about 6 and 18 

15 carbon atoms, or between about 6 and 12 carbon atoms, or between about Sand 10 carbon 

atoms, 

C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is less 

than 5 moles; 

20 d. a fatty acid of the structure R-(C"O)-OH, wherein Ris selected from alkyl, 

alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

e. a source of nitrogenin an anhydrous state or as an aqueous solution selected 

from the group consisting of the ammonia, hydrazine, alkyl hydiezine, dialkyl hydrazine, 

urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine wherein alkyl is 

25 independently selected from methyl ethyl n-propyl orisopropyl, wherein trialkylamines are 

excluded; 

wherein the above composition comprises the total combustible fuel and the ratio 

of the other combustible fuels: above composition is 0:100. 

ASPECT FOR CO-SURFACTANTS AND CO-SOLVENTS 
30 

In another aspect, the present invention relates to an additive composition for a 

combustible fuel to produce improved combustion and reduced smoke and particulate 

production of the combusted fuel, which additive composition comprises: 
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a. a fatty acid of the structure R-(C=O)-OH, wherein R is selected from 

alkyl, alkenyl or alkynyl having form about 10 to 24 carbon atoms; 

b. at least one cosurfactant selected from the group consisting of clear 

liquid alcohols having form between about 6 and 12 carbon atoms; 

5 C. at least one cosolvent as a water soluble alcohol selected from the group 

consisting of methanol, ethanol, propanol, butanol and pentanol; 

d. optionally water, and 

e. a source of nitrogen in an anhydrous state or as any aqueous solution 

selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

10 hydrazine, ethanolamine, monoalkyl ethanolantine, and dialkyl ethanolamine wherein 

alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl, wherein 

tralkylamines are excluded 

wherein components ato e when combined with mixing with said combustible 

fuel form a clear stable micro-emulsion having a viscosity similar to that of the liquid 

15 combustible fuel, 

wherein the additive composition optionally excludes ethylene glycol, 

glycerine, polyethylene, polypropylene, aromatic organic compounds, sulfur, sulfur 

compounds, metals, metal compounds, compounds of phenanthrene, or emulsifiers of 

the general formula-ormulat

2020 
(CH2-CH-0),,H 

H - 
’ 
(CH2-0-0)0H 

R3 or 
25 

R-(O.çIH-CHX  

wherein R1 and R4 each independently is a saturated or unsaturated, straight-

30 chain or branched hydrocarbon aliphatic radical each of 4 to 24 C atoms (e.g., ailcyl or 

alkeny) or R4 is alkyiphenyl of 1 to 18 C atoms in the optionally branched alkyl chain or 

H; R2, R3 and R, each independently represent a methyl group or H, n plus mis a 

number from I to 20; z is a number from 0 to 15; and Xis -COO(-) or -OCH2COO(-), 

wherein, substitutents R2, R3 and It, is the same or different in different monomer units 

35 of each chain, and optionally other organic diacids are excluded. 
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ASPECT BY PARTS 

In another aspect, the present invention relates to an additive composition for a 

combustible fuel to produce improved combustion and reduced smoke and particulate 

production of the fuel, which additive comprises a composition of components: 

5 a. a fatty acid of the structure R-(C=O)-0H, where R is selected from alkyl, 

alkenyl or alkynyl having from about 10 to 24 carbon atoms is present in between about 

15 and 60 parts by volume; 

b. a clear water-insoluble liquid alcohol having from between about 6 and 

12 carbon atoms present in between about 5 to3O parts by volume; 

10 C. water soluble alcohol selected from methanol or ethanol which in 

between about 8 to 40 parts by volume; 

ti. ammonia sufficient to neutralise between about 40 to 70 by volume the 

fatty acid of subpart a and 

e. water which is present in between about 2 and 22 parts by volume; 

15 wherein components ato a when combined with mixing with a liquid fuel form 

a clear stable microemulsion, 

Wherein the additive composition optionally excludes ethylene glycol, glycerine, 

polyethylene, polypropylene, aromatic organic compounds, sulfur, sulfur compounds, 

metals, metal compounds, compounds of phenanthrene, and emulsifiers of the general 

20 formula-

A2
(CH2-CH-0),,H 

R4-N 
25 H’ (CH-CH-O),,H 

or 

R4-(o-çH-CHI-x 
Rj 

30 

wherein R1 and R4 each independently is a saturated or unsaturated, straight-chain or 

branched hydrocarbon aliphatic radical each of 4 to 24 C atoms (e.g, alkyl or alkeny) or 

R4is alkylphenylof 1 to l8C atom sin the optionally branched alkyl chain orH;R2,R3 

and R each independently represent a methyl group or H, n plus mis a number from I to 

35 2Oisanuinber from 0to 15; and Xis-COO(-)or-OCH2COO(-), wherein, substitutents 
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R2, R. and P. are also different in different monomer units of each chain, and optionally or R4 is alkylphenyl of ito 18 C atoms in the optionally branched alkyl chain or H; R, R3 

other organic diacids are excluded, and R each independently represent a methyl group or H, n plus in is an integer from Ito 

Preferably the fuel/additive is in a ratio to produce a water-in-oil (w/o) emulsion, 20; is an integra from 0 to 15; and X is -COO(-) or -OCH2COO(-), wherein, substitutents 

i.e., between about 50:50 to 95:5, more preferably between about 65.35 to 90:10, and most H.2, H., and H5 are different in different monomer units of each chain, and optionally other 

5 preferably between about 80:20 to 85:15. 5 organic diacids are excluded. 

Preferably the fuel/additive is in a ratio to produce a water-in-oil (w/o) emulsion, 

ASPECT BY PARTS II i.e., between about 50:50 to 95.5, more preferably between about 65:35 to 90:10, and most 

In another aspect, the present invention relates to an additive composition for a preferably about 80:20 to 85:15 by volume. 

combustible fuel to produce improved combustion and reduced smoke and particulate 

10 production of the fuel, which additive comprises a composition of components: 
to ASPECT WHERE UREA REPLACES AMMONIA 

a. a fatty acid of the structure R-(CO)-OH, wherein Ris selected from alkyl, In another aspect, the present invention relates to an additive composition for a 

alkenyl or alkynyl having from about 10 to 24 carbon atoms is present in between about combustible fuel to produce improved combustion and reduced smoke and particulate 

15 and 60 parts by volume; production of the fuel, which additive comprises a composition of components: 

b. at least one alcohol selected from the group consisting of methanol, ethanol, a. a fatty acid of the structure R-(C=O)-OH, wherein Ris selected from alkyl, 

15 propanol, butanol, and penianol and clear liquid alcohols having from between about 6 and 15 alkenyl or alkynyl having from about 10 to 24 carbon atoms is present in between about 

12 carbon atoms, is present in between about 18 and 75 parts by volume, where methanol 15 and 60 parts by volume; 

is combined with at least one other alcohol; b. at least one alcohol selected from the group consisting of methanol, ethanol, 

C. water which is present in between about 2 and 32 parts by volume; and propanol, butanol, pentanol and clear liquid alcohols having from between about 6 and 12 

di ammonia sufficient to neutralize between about 40 to 70 percent of the fatty carbon atoms, is present in between about 18 and 75 parts by volume, where methanol is 

20 acid of subpart 20 combined with at least one other alcohol; 

wherein the additive composition optionally excludes ethylene glycol, glycerine, C. water which is present in between about 2 and 32 parts by volume; and 

polyethylene, polypropylene, aromatic organic coumpounds, sulfur, sulfur compounds, ’, urea sufficient to neutralize betweenabout 4ij to 70 percent oft fatty acid 

metals, metal compounds, compounds of phenanthrene, and emulsifiers of the general of subpart a 

fonnular wherein the additive composition optionally excludes ethylene glycol, glycerine, 

25 .R2 25 polyethylene, polypropylene, aromatic organic coumpounds, sulfur, sulfur compounds, 

R N’
 (CH,-CH-O),H 

"(CH2-ç,H-O),,H 

metals, metal compounds, compounds of phenanthrene, and emulsifiers of the general 

H" 
H.3 or 

30 
R4-(o-çH.cH2)-x 30 R,-N 

11(cH2-CH0)Jl 

114, H’ (CH2-Cti-0),,,H 
or 

wherein H., and R, each independently is a saturated or unsaturated, straight-chain 

35 or branched hydrocarbon aliphatic radical each of 4 to 24 C atoms (e.g., alkyl or alkenyl) 
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wherein P and R4 each independently is a saturated or unsaturated, straight-

chain or branched hydrocarbon aliphatic radical each of 4 to 24 C atoms (e.g., alkyl or 

alkenyl) or R4 is alkyiphenyl of 1 t 18 C atoms in the optionally branched alkyl chain 

or H; R, It3 and It5 each independently represent a methyl group of H, n plus in is a 

number from Ito 20; z is a number from 0 to IS; and Xis -COO(-) or -OCII5COO(-), 

wherein, substitutents R2, R. and R5 the same or different in different monomer units of 

each chain, and optionally other organic diacids are excluded. 

Preferably the fuel/additive is in a ratio to produce a water-in-oil (w/o) 

emulsion, i.e., between about 50:50 to 95:5, more preferably between about 65:35 to 

90:10, and most preferably about 80:20 to 85:15. 
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wherein R1 and R4 each independently is a saturated or unsaturated, straight. 

chain or branched hydrocarbon aliphatic radical each of 4 to 24 C atoms (e.g., alkyl or 

alkeny) or R4 is also can be alkyiphenyl of I to 18 C atoms in the optioanlly branched 

alkyl chain or H; It2, R3 and Its each independently represent a methyl group or H, n 

5 plus in is to be a number from I to 20; z can be a number from 0 to 15; and X is - 

COO(-) or -OCH2COO(-), wherein, substitutents It2, R3 and R3 are the same or different 

in different monomer units of each chain, and optionally other organic diacids are 

excluded. 

Preferably the fuel/additive is a ratio to produce a water-in-oil (w/o) emulsion, 

10 i.e., between about 65:35 to 90:10, and most preferably about 80:20 to 85:15 by 

volume. 

ASPECT WHERE C6-C12 ALCOHOLS ARE THE ONLY ALCOHOLS PRESENT 

ASPECT WHERE ETHANOL IS THE ONLY ALCOHOL 
in another aspect, the present invention relates to an additive composition for a 

In another aspect, the present invention relates to an additive composition for a 
15 combustible fuel to produce improved combustion and reduced smoke and particulate 

15 combustible fuel to produce improved combustion and 
reduced 

smoke and particulate production of the fuel, which additive comprises a composition of components. 
production of the fuel, which additive comprises a composition of components: a. a fatty acid of the structure R-(C=O)-OH, wherein R is selected from 

a. a fatty acid of the structure R-(C0)-OH, wherein K is selected from 
alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms is present in between 

alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms is present in between 
about 15 and 60 parts by volume; 

about 15 and 60 parts by volume; 20 b. at least one alcohol selected from the group consisting of clear liquid 
20 b. ethanol is present in between about 18 and 75 

alcohols having from between about 6 and 12 carbon atoms, is present in between about 
C. water which is present in between about 2 and 32 parts by volume; and 

18 and 75 parts by volume; 
d. urea and/or ammonia sufficient to neutralize between about 40 to 70 

c. water which is present in between about 2 and 32 parts by volume; and 
percent of the fatty acid of subpart a, d. urea and/or ammonia sufficient to neutralize between about 40 to 70 

wherein the additive composition optionally excludes ethylene glycol, glycerin, 
25 percent of the fatty acid of subpart a; 

25 polyethylene, polyoxyethylene, polyoxypropylenes, aromatic organic coumpounds, 
wherein the additive composition optionally excludes ethylene glycol, glycerin; 

sulfur, sulfur compounds, metals, metal compounds, compounds of phenanthrene, and 
polyethylen; polypropylene, aromatic organic coumpounds, sulfur, sulfur compounds, 

emulsifiers of the general formula: metals, metal compounds, compounds of phenanthrene, and emulsifiers of the general 

(CH,-d-O),,H formula 

30 
" H’ (CH3.Ci-0),,11 

It3 

R4-(O-çH-CH2),7X  
35 

0 
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(CH,.CH-O),H 
R1-N 
H / ’(C112CH0)mH 

R3 or 

R,-(O.çH-cH;),-x  
Rs 

wherein R1 and R4 each independently is a saturated or unsaturated, straight-

chain or branched hydrocarbon aliphatic radical each of 4 to 24 C atoms (e.g., alkyl or 

alkeny) or R4 is alkyiphenyl of Ito 18 C atoms in the optionally branched alkyl chain or 

H; R2, R3 and R5 each independently represent a methyl group or H, n plus in is a 

number from ito 20; z is a number from 0 to 15; and X is -COO(-) or .00H2COO(-), 

wherein, substitutents R2, R3 and R1 are the same or different in different monomer 

units of each chain, and optionally other organic diacids are excluded. 

Preferably the fuel/additive is in a ratio to produce a water-in-oil (w/o) 

emulsion, i.e., between about 50:50 to 95:5, more preferably between about 65:35 to 

90:10, and most preferably about 80:20 to 85:15 by volume. 

ASPECT WHERE FATTY ALCOHOLS ARE INTRODUCED USING FOSSIL FUEL 

AS A CO-SOLVENT 

In another aspect, the present invention relates to an additive composition for a 

combustible fuel to produce improved combustion and reduced smoke and particulate 

production of the fuel, which additive comprises a composition of components: 

a. a fatty acid of the structure R-(CO)-OH, wherein R is selected from 

alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms is present in between 

about 15 and 60 parts by volume; 

b. at least one alcohol selected from the group consisting of methanol, 

ethanol, propanol, butanol, pentanol and clear liquid alcohols having from between 

about 6 and 12 carbon atoms, is present in between about 12 and 50 parts by volume, 

where methanol is combined with at least one other alcohol, 

d. water present in between about 2 and 32 parts by volume; 

e. urea, ammonia or combinations thereof sufficient to neutralize between 

about 40 to 70 percent of the fatty acid of subpart a; 

35 f. at least one long-chain fatty alcohol selected from the group consisting 
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of alcohols which are solid at room temperature, having from between about 13 and 18 

carbon atoms in between about 6 and 25 parts by volume; 

g. a co-solvent of fossil fuel in between about 6 and 25 parts by volume; 

wherein the additive composition optionally excludes ethylene glycol, glycerine, 

5 polyethylene, polypropylene, metals, metal compounds, compounds of phenanthrene, 

and emulsifiers the general formula* 

(CH2-CH-0),H 
R1-N’ 

10 II (CH2Ci0)m9 
R3 or 

PM-(O-CH-CHZ)-X 
R 

15 

wherein R1 and R4 each independently is a saturated or unsaturated, straight-

chain or branched hydrocarbon aliphatic radical each of 4 to 24 C atoms (e.g., alkyl or 

alkenyl) or R4 is also can be alkylphenyl of I to 18 C atoms in the optionally branched 

alkyl chain or H; R2, R3 and R5 each independently represent a methyl group or H, n 

20 plus misa number froml to2O;zisa number from 0to l5; and Xis-COO(-)or-

OCH2COO(-), wherein, substitutents R2, R3 and 1;ti are the some or different in different 

monomer units of each chain, and optionally other organic diacids are excluded. 

Preferably the fuel/additive is in a ratio to produce a water-in-oil (w/o) 

emulsion, i.e., between about 50:50 to 95:5, more preferably between about 65:35 to 

25 90:10, and most preferably about 80:20 to 85:15 by volume. 

ASPECT WHERE FATTY ALCOHOLS ARE INTRODUCED USING A NON-IONIC 

SURFACTANT 

In another aspect, the present invention relates to an additive composition for a 

30 combustible fuel to produce improved combustion and reduced smoke and particulate 

production of the fuel, which additive comprises a composition of components: 

a. a fatty acid of the structure R-(C=O)-OH, wherein Ris selected from 

alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms is present in between 

about 15 and 60 parts by volume; 

35 b. at least one alcohol selected from the group consisting of methanol, 
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ethanol, propanol, butanol, pentanol and clear liquid alcohols having from between to produce improved combustion and reduced smoke and particulate production of the 

about 6 and 12 carbon atoms, is present in between about 12 and 50 parts by volume, combusted fuel, which additive composition comprises: 

where methanol is combined with at least one other alcohol; a. a fatty acid of the structure R-(C=O)-OH, wherein R is selected from 

d. water which is present in between about 2 and 32 parts by volume; alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms; 

5 e. urea and/or ammonia sufficient to neutralize between about 40 to 70 5 b. at least one alcohol selected from the group consisting of methanol, 

percent of the fatty acid of subpart a ethanol, propanol, butanol, pentanol and clear liquid alcohols having from between 

ff, at least one long-chain fatty alcohol selected from the group consisting about 6 and 12 carbon atoms, where methanol is always be combined with at least one 

of alcohols which are solid at room temperature, having from between about 13 and 18 other alcohol; 

carbon atoms is present in between about 6 and 25 Isarts; C. water; and 

10 wherein the additive composition optionally excludes polyethylene, 
io d. a source of nitrogen in an anhydrous state or as an aqueous solution 

polypropylene, aromatic organic counspounds, sulfur, sulfur compounds, metals, metal selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

compounds, compounds of phenanthrene, and emulsifiers of the general formula: hydrazine, urea, ethanolamine, monoalky ethanolasnine, and dialkyl ethanolasnine 

wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl, 
/ (CH2..(5i-O),H 

15 R1-N wherein trIalkylamines are excluded; 

H’ "(CH2�CHO)mH 
N 

15 e. optionally, at least one long-chain fatty alcohol selected from the group 
R3 or 

consisting of alcohols which are solid at room temperature, having from between about 

X l3 and l8 carbon atoms; 
20 f. optionally, an ethoxylated non-ionic surfactant wherein the ethylene 

wherein R1 and R4 each independently is a saturated or unsaturated, straight- oxide condensation product is formed with a fatty alcohol of the formula: 

chain or branched hydrocarbon aliphatic radical each of 4 to 24 C atoms (e.g., alkyl or 20 R5- (OOCH2-CH), OH 

alkeny) or R4 is sikylphenyl of I to 18 C atoms in  optionally branched alkyl chain or wherein Re is a long-chain, saturated or unsaturated hydrocarbon radical 

25 H;R2,R3andR5eachindependentlyrepresentamethylgroupor}1nplusmisan 
containing 12 to 18 carbon atoms and   is an integer from 1 to 4; 

integer from I to 20; 
z 

is an integer from 0 t 15; and Xis -COO(-)or -OCH2C00(-), g. optionally, a liquid fossil fueL 

wherein, substitutents R3, R3 and R, are the same or different in different monomer wherein components ato g when combined with mixing with said combustible 

units of each chain, and optionally other organic diacids are excluded. 25 fuel form a clear stable micro-emulsion having a viscosity similar to a liquid 

Preferably the fuel/additive is in a ratio to produce a water-in-oil (w/o) 
combustible fuel, 

30 emulsion, i.e., between about 50:50 to 95:5, more preferably between about 6535 to 
wherein the additive composition optionally excludes ethylene glycol, glycerine,

 

90:10, and most preferably about 80:20 to 85:15 by volume. polyethylene, polypropylene, aromatic organic co�pounds, sulfur, sulfur compounds, 

mends, metal compounds, compounds of phenanthrene, and emulsifiers of the general 

ASPECT WHERE FATTY ALCOHOLS AND NON-IONIC SURFACTANTS ARE
 formula: 

INTRODUCED USING FOSSIL FUEL AS A CO-SOLVENT 
35 

The present invention relates to an additive composition for a combustible fuel 
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,R2 Too little surfactant portion causes no stability; and 
(CH27CH-0) H Too little water-insoluble alcohol in relation to ethoxylated alcohols or fatty 

R1-N’ 
H (CH2CHO)o,H acids causes poor viscosity. 

5 The stability of the fuel/additive emulsions of the present invention at lower 

R4-(o-çH-cH-x 5 temperatures from about -20°C to +700 C. Alternatively, the upper limit is about 20°C 

(preferably about 20°C) lower than the boiling point of the fuel. 

10 wherein R1 and R4 each independently is a saturated or unsaturated, 
The stable fuel/additive emulsions have improved long term storage properties. 

chain or branched hydrocarbon aliphatic radical each of 4 to 24 C atoms (e.g., alkyl or The appearance of the fuel/additive emulsion is as a clear liquid having the 

aikenyl) or R4 also can be aikylphenyl of Ito 18 C atoms in the optioanlly branched expected properties of a water-in-oil without microemulsion. All of the components of 

alkyl chain or H; It2, R3 and Rs each independently represent a methyl group of H, n 10 the fuel/additive emulsion are known and are preparable from conventionally known 

plus mistobea number from 1to20; z can bea number from 0to 15; and Xis- starting materials. Most, if not all, are available from commercial sources. 

15 COO(-) or -OCH2COO(-), wherein, substitutents R5, R. and It3 can also be different in Some preferred compositions of the present invention include but are not 

different monomer units of each chain, and optionally other organic diacids are limited to those: 

wherein Example A below is repeated except that the additive composition 
excluded, 

Compositions of the present invention are easily used in place of the 15 amounts we replaced to be the additive composition as follows: 

corresponding hydrocarbon fuels without substantial changes in combustion apparatus linoleic acid, or oleic acid, or both; 16-36 parts by volume 

20 or equipment. octanol; 6-32 parts by volume 

Even with the components used herein there are rules and limitations. For methanol; 12-28 parts by volume 

example: water; 0.5-16 parts by volume 

Too much methanol causes dissolving of sensitive engine or fuel system parts. 20 aqueous ammonia or urea 0.3-6 parts by volume 

Too much water causes poor combustion, possible corrosion, where the preferred fuel is Diesel fuel, the fuel/additive ratio is about 65:35 to 

25 Too much of any water-soluble portion causes no stability. 95:5 and the result of mixing by gentle swirling produces a clear microemulsion 

Too much water-Insoluble alcohol causes poor viscosity, composition that remains stable overtime, up to 6 months or longer, and during and 

Too much ethoxylated alcohol causes poor viscosity and poor combustion, after storage at a temperature of -20°C. 

Too much fatty acid causes poor viscosity, fatty acid degradation. 25 wherein Example A below is repeated except that the additive composition 

Too much ammonia causes no stability of the microemulsion. amounts are replaced to be the additive composition as follows: 

30 Too much of any surface-active portion causes poor viscosity, and factors linoleic acid, or oleic acid, or both; 16-36 parts by volume 

prohibitively in end-use costs. 2-ethyl liexanol-1, or octanol or octadecanol, 

On the other hand: or decanol; 6-32 parts by volume 

Too little water-soluble alcohol causes poor viscosity and reduces emissions 30 methanol; 12-28 parts by volume 

improvements, water; 0.5-16 parts by volume 

35 Too little water causes reduced emissions improvements; aqueous ammonia or urea 0.3-6 parts by volume 
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where the preferred fuel is Diesel fuel, the fuel/additive ratio is about 65:35 to 

95:5 and the result of mixing by gentle swirling produces a clear microemulsion 

composition that remains stable over time, up to 6 months or longer, and during and 

after storage at a temperature of -20°C. 

5 wherein Example A below is repeated except that the additive composition 

amounts are replaced to be the additive composition as follows: 

linoleic acid, or oleic acid, or both; 16-36 parts by volume 

2-ethyl hexanol-1, oroctanol oroctadecanol, 

or decanol; 6-32 parts by volume 

10 methanol, orethanol,orboth 

or methanol and/or ethanol 

with iso-propanol or butanol; 12-28 parts by volume 

water; 0.5-16 parts by volume 

aqueous ammonia or urea 0.3-6 parts by volume 

15 where the preferred fuel is Diesel fuel, the fee/additive ratio is about 65:35 to 

95:5 and the result of mixing by gentle swirling produces a clear microemulsion 

composition that remains stable overtime, up to 6 months or longer, and during and 

after storage at a temperature of -20°C. 

wherein Example A below is repeated except that the additive composition 

20 amounts are replaced to be the additive composition as follows: 

linoleic acid, or oleic acid, or both; 16-36 parts by volume 

ethoxylated alcohol with 12-18 carbons 

and ethylene oxide ending of less than 5; 2-10 parts by volume 

2-ethyl hexanol-1, or octanol or octadecanol, 

25 or decanol; 6-32 parts by volume 

methanol, or ethanol, or both 

or methanol and/or ethanol 

with iso-propanol orbutanol; 12-28 parts by volume 

water; 0.5-16 parts by volume 

30 aqueous ammonia or urea 0.3-6 parts by volume 

where the preferred fuel is Diesel fuel, kerosene, or heating oil, the fuel/additive 

ratio is about 65:35 to 95:5 and the result of mixing by gentle swirling produces a clear 
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microemulsion composition that remains stable over time, up 106 months or longer, 

and during and after storage at a temperature of -20°C. 

wherein Example A below is repeated except that the additive composition 

amounts are replaced to be the additive composition as follows: 

5 ethoxylated alcohol with 12-18 carbons 

and ethylene oxide ending of less than 5; 2-10 parts by volume 

2-ethyl hexanol-1, or octadecanol, 

or decanol, 6-32 parts by volume 

ethanol, or ethanol with methanol, 

10 or ethanol with iso-propanol or butanol; 12-32 parts by volume 

water; 0.5-8 parts by volume 

where the preferred fuel is Diesel fuel or gasoline, fuel/additive ratio is about 

65:35 to 95:5 and the result of mixing by gentle swirling produces a clear 

microemulsion composition that remains stable over time, up to 6 months or longer, 

15 and during and after storage at a temperature of -20°C. 

Wherein Example A below is repeated except that the additive composition 

amounts are replaced to be the additive composition as follows: 

ethoxylated alcohol with 12-18 carbons 

and ethylene oxide ending of less than 5; 6-32 parts by volume 

20 ethanol, or ethanol with methanol, 

or ethanol with iso-propanol or butanol; 12-32 parts by volume 

0.5-8 parts by volume 

where the preferred fuel is Diesel fuel or gasoline, fuel/additive ratio is about 

65:35 to 95:5 and the result of mixing by gentle swirling produces a clear 

25 microemulsion composition that remains stable over time, up to 6 months or longer, 

and during and after storage at a temperature of -20°C. 

wherein Example A is repeated except that the additive composition amounts 

are replaced to be the additive composition as follows: 

2-ethyl bexanol-1, or octanol or octadecanol, 

30 or decanol; 12-32 parts by volume 

ethanol, or ethanol with methanol, 

or ethanol with iso-propanol orbutanol; 12-32 parts by volume 
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water, 0.5-4 parts by volume 

where the preferred fuel is Diesel fuel or gasoline, fuel/additive ratio is about 

65:35 to 95:5 and the result of mixing by gentle swirling produces a clear 

microemulsion composition that remains stable over time, up to 6 months or longer, 

5 and during and after storage at a temperature of -20°C. 

It is important to understand that the present invention is a significant advance 

in additives designed to introduce water-soluble components into Diesel fuel and other 

fossil fuels. 

Although it is generally understood that the addition of water-soluble elements 

10 into fossil fuels would have a positive oxygenating effect; fossil fuels are, generally, 

chemically hydrophobic, meaning they will not readily absorb or mix with water and/or 

water-soluble components. 

Gasoline will tolerate certain levels of ethanol and methanol, which are water-

soluble, but will not tolerate high levels of methanol, will not tolerate any level of 

15 water, and will, in the presence of water, exhibit immediate phase separation without 

some chemical or mechanical means of breaking surface tension to produce a stable 

solution or emulsion. 

Less-refined fossil fuels such as Diesel fuel and kerosene, are especially 

hydrophobic, and will not tolerate any level of water-soluble alcohol or water, and will, 

20 in the presence of either, exhibit immediate phase separation without some chemical or 

mechanical means of breaking surface tension to produce a stable solution or emulsion. 

It is important to understand that many methods have been tried to overcome the 

problem of phase separation between fossil fuels and water-soluble components. 

Prior art, such as Wenzel at 
at, 

US Patent 4,083,698, successfully produces 

25 stable microemulsions with water and methanol, but utilizes high concentrations of 

non-ionic surfactants with 5,7,9 and up to 20 moles of ethylene oxide, or polyethylene, 

polyoxyethylene, or polyoxypropylene molecules. While these create stable 

microemulsions, viscosity is adversely affected, producing compositions that are more 

viscous than Diesel fuel, which poses potential problems in adequate fuel flow during 

30 useinanengine. 

The above ethylene, polyethylene, polyoxyethylcne, or polyoxypropylene add-

ma are also largely incombustible, which poses the immediate problem of increased 
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exhaust smoke when not specifically limited or eliminated entirely from compositions 

for use as fuel. 

Other products currently used or under investigation for the purpose of 

introducing water-soluble elements into fossil fuel include Methyl Tertiary Butyl Ether 

5 (MTBE) and Methyltetrahydrofuran. 

MME, which is currently used in many states as a gasoline additive, is a 

significant alteration of the chemical composition of methanol, making it ’oleophilic,’ 

so that it will mix with and can be used to oxygenate gasoline. The process of 

producing MME, however, also alters the biodegradeability of the methanol, and has 

10 been shown to filtrate through to groundwater and contaminate drinking water supplies. 

The present invention can be used to introduce water-soluble alcohols into 

gasoline to achieved oxygenation with no toxic contamination of the air or water 

supplies. 

Methyltetrahydrofuran, which is currently under study as a Diesel fuel additive, 

15 is another significant alteration of methanol, Increasing its solvent qualities. This 

methanol compound breaks surface tension between Diesel fuel and ethanol, making it 

possible to utilize ethanol for its oxygenating properties. 

However, methyltetrahydrofuran is an extremely aggressive solvent that melts 

steel- Its use in engines as a fuel additive poses avery high risk of causing damage to 

20 internal engine and sensitive fuel system parts. 

The present invention can be used to introduce water soluble alcohols and water 

into Diesel fuel with no damage to engine or fuel system parts. 

Even currently used ethanol, denatured with methanol, poses a problem when 

used to oxygenate gasoline because methanol especially attracts water to the mixture, 

25 promoting phase separation; and because methanol is a much stronger solvent than 

ethanol (about 10 times stronger) which has been shown to adversely affect pipelines 

through which gasoline is shipped to many suppliers. 

The present invention can be used to introduce ethanol into gasoline to achieve 

oxygenation, with no phase separation, damage to pipelines, engines or fuel systems, 

30 and with no toxic contamination of the air or water supplies. 

It is also important to understand that; in addition to fossil fuel oxygenation, the 

present invention is a significant advance in additives designed to introduce renewable 
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and readily-available resources into fossil fuels. 

It is generally understood that successful introduction into fossil fuels of oils 

and alcohols derived from bin-mass sources would have a positive effect on extending 

dwindling fuel supplies by fully utilizing readily-available resources that are also 

5 renewable. 

Significant attempts have been made to introduce ethanol, which can be derived 

from bin-mass sources, into fossil fuels, as described above. 

Significant attempts have also been made to introduce vegetable oil products, 

such as soy and rapeseed oils, Into fossil fuels, specifically for the purpose of utilizing 

10 these oils. 

A product commercially known as ’Biodiesel’ is currently being developed and 

tested in transit bus lines, marine diesel engines, and industrial furnaces. Biodiesel is 

made from methyl esters, a process by which methanol and vegetable oils are 

chemically bonded. 

15 However, methyl esters solidify at relatively high temperatures. Biodiesel must 

be heat-jacketed for storage at temperatures of less than 32°F, and no practical solution 

has been found for the problem of additive gelling in fuel tanks when ambient 

temperatures drop below freezing. 

It is important to understand that the present invention utilizes components, 

20 such as fatty acids, that can be derived from a wide range of renewable sources such as 

soy, rapeseed, peanut, safflower, tall(tree) oil, and tallow, with no compromise to 

additive viscosity at high or low temperatures. 

The compositions of the invention also utilize water-insoluble alcohols that can 

be derived from either fossil (coal) or renewable sources such as palm or coconut The 

25 present invention also utilizes water-soluble alcohols, such as ethanol, that can also be 

derived from fossil sources (such as coal), or from bin-mass  sources such as corn or 

surplus or damaged crops. 

It is important to understand that the wide range of possible sources from which 

components for the present invention can be derived is a significant advance in additive 

30 technologies designed to incorporate renewable resources into fossil fuels. Many 

present technologies rely on one or two sources, such as soy or canola (rapseed) oils, 

which presently are prohibitively expensive and hinder commercially successful 
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utilization. Biodiesel is one such technology. 

Other technologies rely on inexpensive components, such as methanol, as the 

source from which components are derived. However, methanol derivatives tend to be 

toxic, or non-biodegradeable, or chemically aggressive, or all of the above. MTBE and 

5 methylterahydrofuran are such examples. 

It is possible to derive components for the present invention from a wide 

selection of renewable feedstocks, such as tail oil, tallow, soy, canola, waste oils, 

cottonseed, corn, peanut, safflower, coconut and palm oils, as well as crushed waste, 

surplus, or damaged crops. 

10 But it is also important that several of the preferred embodiments of the present 

invention can be derived almost entirely from coal, and still produce clear, stable 

niicroemulsions that oxygenate fossil fuels. 

This provides an essential link, economically, for successfully introducing 

alcohol/water-based oxygenators that can also be made entirely from renewable 

15 sources at any time that positive economic and/or political factors make them 

commercially viable. 

The present invention is, among other things, a ’roadrnap’ for the successful 

introduction of renewable fuels, by making it possible to mix relatively high-cost 

renewable components with lower-cost fossil-based components in proportions that 

20 optimize economic and environmental benefits. 

The present invention makes it possible to utilize all of the above-mentioned 

components in such a way that the resulting compositions will maintain, and in some 

cases improve, viscosity levels of Diesel and other fossil fuels. 

The present invention also makes it possible to utilize all of the above-

25 mentioned components in such away that the resulting compositions will not pollute 

the environment, or harm engines or fuel systems. 

The present invention also makes it possible to utilize all of the above-

mentioned components in such a way that the resulting compositions maintain good 

combustion characteristics, and, when properly mixed with Diesel and other fossil 

30 fuels, will improve combustion and reduce toxic exhaust emissions. 

Some preferred compositions of the present invention include but are not 

limited to those: 
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wherein Examples 1-7 are repeated except that the additive composition 

amounts are replaced to be the additive composition as follows: 

2-ethyl hexanol- 1 or octanol 

or octadecanol, or decanol; 12-32 parts by volume 

5 ethanol, or ethanol with methanol, 

or ethanol with iso-propanol or butanol; 12-32 parts by volume 

water 0.54 parts by volume 

where the fuel/additive ratio is about 80-20 to 95:5 and the result of combustion 

of the resulting fuel additive composition is improved combustion, reduced carbon 

10 buildup Inside the engine, reduced smoke, particulates, and noxious gases, reduced 

unburnt hydrocarbon emissions and improved fuel consumption efficiency. 

wherein Examples 1-7 are repeated except that the additive composition 

amounts are replaced to be the additive composition as follows: 

ethoxylated alcohol with 12-18 carbons 

15 and ethylene oxide ending of less than 5; 6-32 parts by volume 

ethanol, or ethanol with methanol, 

or ethanol with iso-propanol or butanol 12-32 parts by volume 

Water 0.5-8 parts by volume 

where the fuel/additive ratio is about 80.20 to 95:5 and the result of combustion 

20 of the resulting fuel additive composition is Improved combustion reduced carbon 

buildup inside the engine, reduced smoke, particulates, and noxious gases, reduced 

unbumt hydrocarbon emissions and improved fuel consumption efficiency. 

In another aspect Examples 1-7 are repeated except that the additive 

composition amounts are replaced to be the additive composition as follows: 

25 ethoxylated alcohol with 12-18 carbons 

and ethylene oxide ending of less than 5; 2-10 parts by volume 

2-ethyl hexanol-1, or octanol, 

oroctadecanol, or decanol, 6-32 parts by volume 

ethanol, or ethanol with methanol, or 

30 ethanol with iso-propanol or butanol; 12-32 parts by volume 

water 0.5-8 parts by volume 

where the fuel/additive ratio is about 80:20 to 95:5 and the result of combustion 
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of the resulting fuel additive composition is improved combustion, reduced carbon 

buildup inside the engine, reduced smoke, particulates, and noxious gases, reduced 

unburnt hydrocarbon emissions and improved fuel consumption efficiency. 

In another aspect Examples 1,2,3 or 7 below are repeated except that the 

5 additive composition amounts are replaced to be the additive composition as follows: 

linoleic acid, or oleic acid, or both; 16-36 parts by volume 

ethoxylated alcohol with 12-18 carbons 

and ethylene oxide ending of less than 5; 2-10 parts by volume 

10 2-ethyl hexanol-1, or octanol,, 

or octadecanol, or decanol; 6-32 parts by volume 

methanol, or ethanol, or both, 

or methanol and/or ethanol 

with iso-propanol or butanol; 12-28 parts by volume 

15 water; 0.5-l6 pads byvolume 

aqueous ammonia or urea 03-6 parts by volume 

where the fuel/additive ratio is about 80:20 to 95:5 and the result of combustion 

of the resulting fuel additive composition Is improved combustion, reduced carbon 

buildup inside the engine, reduced smoke, particulates, and noxious gases, reduced 

20 nnburnt hydrocarbon emissions and further improved fuel consumption efficiency. 

In another aspect Examples 1,2,3 or 7 below are repeated except that the 

additive composition amounts axe replaced to be the additive composition as follows: 

linolelc acid, or oleic acid, or both; 16-36 parts by volume 

2-ethyl hexanol-1, or octanol, 

25 oroctadecanol,ordecanol; 6-32 parts byvolume 

methanol, or ethanol, or both, 

or methanol and/or ethanol 

with iso-propanol or butanol; 12-28 parts by volume 

water, 0.5-16 parts by volume 

30 aqueous ammonia or urea; 0.3-6 parts by volume 

where the fuel/additive ratio is about 80:20 to 95:5 and the result of combustion 

of the resulting fuel additive composition is improved combustion, reduced carbon 
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buildup inside the engine, reduced smoke, particulates, and noxious gases, reduced 

unburnt hydrocarbon emissions and further improved fuel consumption efficiency. 

ln another aspect Examples 1,2,3 or   below are repeated except that the 

additive composition amounts are replaced to be the additive composition as follows: 

5 linoleic acid, or oleic acid, or both; 16-36 parts by volume 

methanol, or ethanol, or both, 

or methanol and/or ethanol with 

iso-propanol or butanol, 12-28 part by volume 

water; 0.5-16 parts by volume 

10 aqueous ammonia or urea; 0.3-6 parts by volume 

where the fuel/additive ratio is about 80:20 to 95:5 and the result of combustion 

of the resulting fuel additive composition is improved combustion, reduced carbon 

buildup inside the engine, reduced smoke, particulates, and noxious gases, reduced 

unbunit hydrocarbon emissions and further improved fuel consumption efficiency. 

15 In another aspect Examples 1,2,3 or 7 below are repeated except that the 

additive composition amounts are replaced to be the additive composition as follows: 

fatty acid (linoleic acid) 40 to 44 parts by volume; 

water-insoluble alcohol (octanol) 20 to 22 parts by volume; 

water-soluble alcohol (ethanol denatured 

20 with 5-100/0 methanol) 16 to 18 parts by volume; 

nater 4 to6 parts by volume; 

aqueous ammonia (28%) 4 to 6 parts by volume; 

where the fuel/additive ratio is about 95:5 to 85:15 and the result of combustion 

of the resulting fuel/additive composition is improved combustion reduced carbon 

25 buildup inside the engine, and reduced smoke, particulates, and noxious gases. 

In another aspect Examples 1,23 or 7 below are repeated except that the 

additive composition amounts are replaced to be the additive composition as follows: 

fatty acid (linoleic acid) 34 to 36 parts by volume; 

water-insoluble alcohol (octanol) 16 to 18 parts by volume; 

30 water-soluble alcohol (methanol-denatured) 20 to 24 parts by volume; 

VAAU 9 t 12 parts by volume; 

aqueous ammonia (281/o) 4.6 to 4.9 pasts by volume; 
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where the fuel/additive ratio is about 90:10 to 75:25 and the result of 

combustion of the resulting fuel/additive composition is improved combustion, reduced 

carbon buildup inside the engine, and further reduced smoke, particulates, and noxious 

gases compared to compositions having a lower additive proportion. 

5 In another aspect Examples 1,2,3 or 7 below are repeated except that the 

additive composition amounts are replaced to be the additive composition as follows: 

fatty acid (Ilnoleicacid) 28to32 parts byvolume, 

water-insoluble alcohol (octanol) 10 to 16 parts by volume; 

water-soluble alcohol (methanol) + ethanol 24 to 28 parts by volume; 

10 water l0tol5 parts byvolume; 

aqueous ammonia (28%) 3.8 to 4.4 parts by volume; 

where the fuel/additive ratio is about 8020 to 65:35 and the result of 

combustion of the resulting fuel/additive composition is improved combustion, reduced 

carbon buildup inside the engine, and reduced noxious gases and remarkably reduced 

15 smoke and particulate emissions. 

In another aspect Examples 1,2,3 or 7 below are repeated except that the 

additive composition amounts are replaced to be the additive composition as follows: 

fatty acid (linoleic ad(l) 24 to 26 parts by volume; 

water-insoluble alcohol (octanol) 8 to 12 parts by volume, 

20 water-soluble alcohol (methanol) + ethanol 24 to 28 parts by volume; 

water 10 to 15 parts by volume; 

aqueous ammonia (28%) 3.8 to 4.4 parts by volume; 

where the fuel/additive ratio is about 65:35 to 50:50 and the result of 

combustion of the resulting fuel/additive composition is improved combustion, reduced 

25 carbon buildup inside the engine, and reduced noxious gases and remarkably reduced 

smoke and particulate emissions. 

It is important to understand that the present invention is a significant advance 

in additives designed to oxygenate fossil fuels. The selection and use of the components 

described herein fall within the US EPA ’CHON’ classification, meaning they contain 

30 only carbon, hydrogen, oxygen and nitrogen. 

The selection and use of the components described herein are non-toxic 

compared to fossil fuel, especially Diesel fuel, and are non-toxic and bio-degradeable 
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compared to other additives such as methylteirahydrofuran and methyl tertiary butyl 

ether (MTBE). 

The selection and use of the components described herein can be derived 

entirely from renewable bio-sources, and some may also be derived from coal to offset 

5 currently high costs associated with renewable fuels production compared to fossil fuel 

production. 

It is important also to understand that the present invention is a significant 

advance in additives for fuels for internal combustion engines. The selection and use of 

the components described herein improve by about 50% or greater reduction of the 

10 smoke and particulates produced by incomplete combustion. Specific additive 

compositions will provide 30°h, 40%, 50%, 60%, 70%, 800/6 or greater reductions in 

total particulate emissions and 50%, 600A, 700A, 800/6, 90% or greater reduction in 

smoke opacity. 

The commercial sources of components can be obtained by referring to 

15 Chemical Sources U.S.A. published annually by Directories Publications, Inc. of Boca 

Raton, Florida. Usually the materials are used In the present invention as received 

without further purification. 

The following Examples are provided to be illustrative and descriptive only. 

They are not to be construed to be limited in any way. 

20 EXAMPLE 1 

COMBUSTION TESTS WITH ADDITIVE COMPOSITION 

PHOTO DOCUMENTATION OF VISIBLE EXHAUST EMISSIONS 

a) A confidential test experiment was performed at the Stockton East Water 

District, Stockton, California. 

25 The engine was a 300 hp VS Caterpillar Diesel engine (one of four pumping 

engines at the site). 

The additive formulation was by parts by volume: 

30 parts linoleic acid 

10 parts TERGITOL 1553 (3 moles ethylene oxide 15C alcohol) 

30 28 parts methanol 

15 parts water 

4.1 parts aqueous ammonia 

,(-, (- C 
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The blend ratio was Diesel fuel:additive of 65:35 by volume. 

Forty gallons of the subject additive blend in a 55 gallon drum were lifted by 

forklift to the level of the for right engine and the fuel pump/line was secured to the fuel 

drum. The engine was started with fuel/additive blend as its only fuel supply. No 

5 changes were made to the engine other than switching the fuel supply. 

With reference to Figures 1-6 the experimental results are described. 

Figure 1 shows Caterpillar engine used for the test. 

Figure 2 shows containers of the additive blends. 

Figure 3 shows engine housing building with typical straight diesel fuel startup 

10 emissions shown from the left smoke stack. 

Figure 4 shows atypical startup from engine using the fuel/additive blend shown 

from for right smoke stack. 

Figure 5 shows typical smoke wisp from two left smoke stacks where straight 

diesel fuel is being used. 

IS Figure 6 shows no visible smoke from the far right smoke stack where the fuel 

additive blend has been running for approximately 15 minutes. Engine associated with the 

left smoke stack is not running and for left smoke wisp above the far left dome is from an 

engine using straight Diesel fuel. 

EXAMPLE 2 

20 COMBUSTION TESTS WITH ADDITIVE COMPOSITION 

I -MINUTE FILTER SAMPLE COLLECTION OF PARTICULATE EMISSIONS 

a) A confidential test experiment was performed at the Stockton East Water 

District, Stockton, California. 

The engine was a 360 hp VS Caterpillar diesel engine (one of four pumping 

25 engines at the site). 

The additive formulation, was by parts, by volume: 

30 parts linoleic acid 

10 parts octanol 

28 parts methanol 

30 l5 parts water 

4.1 parts aqueous ammonia 

The blend ratio was Diesel fuel: additive of 65:35 by volume. 
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The white cloth-like material used as the filter to collect particulates Is a white 

felt ’Classic felt’ approximately 8-112’ wide x 11" long, available from Foss 

Manufacturing Co., Retail Division, and is also available from Mendel’s Far-Out 

Fabrics, 1556 Height Street, San Francisco, CA 94117. 

5 The properties are as follows: 

10 

15 

20 

25 

30 

FELT PROPERTY TABLE 

PROPERTY SPECIFICATION TEll METHOD 

Fiber Polyester and/or Acrylic 

Width As requested +1.5’ ASTM D461 

Weight 5.0+/-.5 OZIYD2 FTMN W503 

Thickness .080’+/-.010" ASTM D1777 

Tensile Warp 75 LBS minimum FFM N W505 
@10 lb Fill 85 LBS minimum 

Elongation Warp 25% AVG. Flls( N W506 
@l0lb Fill 40%AVG. 

Appearance To Match Approved Standard Visual 

Color To Match Approved Standard Visual 

Critical Appearance, Weight and Gauge 

The filters were stretched across generally available wooden embroidery hoops 

approximately 7" in diameter. 

These filters are intended as a visual aid to demonstrate smoke and particulate 

reduction. They an not intended to be used for quantitative (weighed) studies. They 

provide qualitative comparisons between diesel fuel emissions and emissions from the 

additive fuel composition. 

Forty gallons of the subject additive blend in a  5 gallon drum were lifted by 

forklift to the level of the far right engine and the fuel pump/line was secured to the fuel 

drum. The engine was started with fuel/additive blend as its only fuel supply. No 

changes were made to the engine other than switching the fuel supply. 

The muffler and exhaust pipe for the engine in Figure 1 are located on the roof 

of the building which houses the water pumping engines. Each filter sample was held 

approximately 5-7 Inches above the exhaust pipe with a pair of standard long-handled 

pliers available in a hardware store. All sample collection tests lasted exactly one 
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minute (60 seconds). 

With reference to Figures 7-10 and 11-18, the experimental results are described. 

Figures 7-10 show the procedure used for collecting filter samples. 

Figures 11-18 show the emission-reduction results. 

5 (b) Similarly Example 2(a) is repeated except that the additive composition 

and amounts are replaced to be the additive composition as follows: 

fatty acid (linoleic acid) 44 parts by volume; 

water-insoluble alcohol (octanol) 22 parts by volume; 

water-soluble alcohol (methanol) 18 parts by volume; 

10 water 6 parts by volume; 

aqueous ammonia (28%) 6 parts by volume; 

where the fuel additive ratio is about 95:5 to 85:15 and the result of combustion 

of the resulting fuel/additive composition is improved combustion, reduced carbon 

buildup inside the engine and reduced smoke, particulates, and noxious gases. 

15 (c) Similarly Example 2(a) is repeated except that the additive composition and 

amounts are replaced to be the additive composition as follows: 

fatty acid (linolelc acid) 36 parts by volume; 

water-insoluble alcohol (octanol) 18 parts by volume; 

water-soluble alcohol (methanol) 24 parts by volume; 

20 water 12 parts by volume; 

aqueous ammonia 5.5 parts by volume; 

where the fuel additive ratio is about 90:10 to 75.25 and the result of 

combustion of the resulting fuel/additive composition is improved combustion) reduced 

carbon buildup inside the engine and further reduced smoke, particulates, and noxious 

25 gases compared to compositions having a lower additive proportion. 

(4) Similarly Example 2(a) is repeated except that the additive composition 

and amounts are replaced to be the additive composition as follows: 

fatty acid (linoleic acid) 32 parts by volume; 

water-insoluble alcohol (octanol) 16 parts by volume; 

30 water-soluble alcohol (methanol) 28 parts by volume; 

water 15 parts by volume; 

aqueous ammonia (28%) 4.9 parts by volume; 
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where the fuel additive ratio Is about 80:20 to 65:35 and the result of 

combustion of the resulting fuel/additive composition is improved combustion, reduced 

carbon buildup inside the engine and reduced noxious gases and remarkably reduced 

smoke and particulate emissions) where the results are essentially the same as 

represented in Figures 11-18. 

(e) Similarly Example 2(8) is repeated except that the additive composition and 

amounts are replaced to be the additive composition as follows: 

fatty acid (linoleic acid) 26 parts by volume; 

water insoluble alcohol (octanol) 12 parts by volume; 

water-soluble alcohol (methanol) 28 parts by volume; 

water 15 parts by volume; 

aqueous ammonia (289/6) 4.4 parts by volume; 

where the fuel additive ratio is about 65:35 to 50:50 and the remit of 

combustion of the resulting fuel/additive composition is improved combustion, reduced 

carbon buildup inside the engine and reduced noxious gases and remarkably reduced 

smoke and particulate emissions) where the results are essentially the same as 

rep esentedin Figures il -18. 

(t) Similarly Example 2(a) is repeated except that the additive composition and 

amounts are replaced to be the additive composition as follows: 

fatty acid (oleic acid) 40 parts by volume; 

water-insoluble alcohol (octanol) 20 parts by volume; 

water-soluble alcohol (methanol) 16 parts by volume; 

water 4 parts by volume; and 

aqueous ammonia (285/4) 4 parts by volume, 

25 where the fuel additive ratio is about 95:5 to 85:15 and the result of combustion 

of the resulting fuel/additive composition is improved combustion, reduced carbon 

buildup inside the engine and reduced smoke, particulates, and noxious gases. 

(g) Similarly Example 2(a) is repeated except that the additive composition 

and amounts are replaced to be the additive composition as follows: 

30 fatty acid (oleic acId) 34 parts by volume; 

water-insoluble alcohol (octanol) 16 parts by volume; 

water-soluble alcohol (methanol) 20 parts by volume; 
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water 9 parts by volume; 

aqueous ammonia (281A) 4.6 parts by volume, 

where the fuel additive ratio is about 90:10 to 75:25 and the result of 

combustion of the resulting fuel/additive composition is improved combustion, reduced 

5 carbon buildup Inside the engine and further reduced smoke, particulates, and noxious 

gases compared to compositions having a lower additive proportion. 

(h) Similarly Example 2(a) is repeated except that the additive composition 

and amounts are replaced to bathe additive composition as follows: 

fatty acid (oleic acid) 28 parts by volume; 

10 water-insoluble alcohol (octanol) 10 parts by volume; 

water-soluble alcohol (methanol) 24 parts by volume; 

water 10 parts by volume; 

aqueous ammonia (28%) 3.8 parts by volume, 

where the fuel additive ratio is about 80:20 to 65.35 and the result of 

15 combustion of the resulting fuel/additive composition is improved combustion, reduced 

carbon buildup inside the engine and reduced noxious gases and remarkably reduced 

smoke and particulate emissions where the results are essentially the same as 

represented in Figures 11-18. 

(1) Similarly Example 2(a) is repeated except that the additive composition and 

20 amounts are replaced to bathe additive composition as follows: 

fatty acid (oleic acid) 24 parts by volume; 

water-insoluble alcohol (octanol) 8 parts by volume; 

water-soluble alcohol (methanol) 24 parts by volume; 

WOW 10 parts by volume; and 

25 aqueous ammonia (28%) 3.8 pails by volume, 

where the fuel additive ratio is about 65:35 to 50:50 and the result of 

combustion of the resulting fuel/additive composition is improved combustion, reduced 

carbon buildup inside the engine and reduced noxious gases and remarkably reduced 

smoke and particulate emissions where the results are essentially the same as 

30 represented InFigures 11-18. 
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EXAMPLE 3 

COMBUSTION TESTS WITH ADDITIVE COMPOSITION 

(US ENVIRONMENTAL PROTECTION AGENCY FEDERAL TEST PROCEDURE 

FOR STATIONARY SOURCES) 

a) A confidential test experiment was perfonned at the Stockton East Water 

District, Stockton, California. 

An independent emissions testing company, Nomiandeau Associates of 

Berkeley, CA performed all emissions tests according to US Environmental Protection 

agency Federal Test Procedure for stationary sources. Additional particulate 

measurements were taken to meet California Air Resource Board specifications. 

The additive formulation for both test procedures was by parts, by volume: 

32 parts linolcic acid 

12 parts octanol 

28 parts methanol 

16 parts water 

4.4 pasts aqueous ammonia. 

The engines were two Caterpillar VS 4-Stroke-Cycle Diesel engines (two of the 

four pumping engines at the site), number Engine # P27 and Engine # P28. Data for 

engine type and condition at time of testing are as follows: 

# P273 Model: L2-2 

Rated Horsepower. 319 

Rated RPM: 1200 

Total use houxar 38,761.1 

OEM recommended use hours 

before engine overhaul: 8,000.0 

Use hours since last overhaul: 10,304.4 

# P28: Model:L2-2 

Rated Horsepowen 319 

30 Rated RPM: 1200 

Total use hounu 31,001.0 

OEM recommended use hours 
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before engine overhaul: 81000.0 

Use hours since last overhaul: 2,192.3 

The test procedure observed was as follows: 

At 10:30 a.m. on Day One of testing, Engine # P27 was stabilized at 

5 approximately 293hp and exactly l080 rpm while running onCA#2 Diesel fuel. 

Three full emissions tests were run over the following consecutive four hours. See 

attached results In Table J as Column AA. 

At 9:00 p.m. on Day One of testing, the fuel source for engine # P27 was 

switched to the above diesel: additive fuel blend. The engine ran from this fuel 

10 composition continuously until the end of testing on the following day. 

At 10:00 a.m. on Day Two of testing engine # P27 was stabilized at 

approximately 293 hp and exactly 1078 rpm while running on the above mentioned 

diesel: additive fuel blend. Three full emissions tests were rim over the following 

consecutive four hours. See attached results In Table I as Column BR. 

15 At 10.30 a.m. on Day Three of testing, Engine P P28 was stabilized at 

approximately 319 hp and exactly 1200 rpm while running on CA #2 Diesel fuel. 

Three full emissions tests were sun over the following consecutive four hours in Table 

J as Column CC. 

At 3.00 a.m. on Day Four of testing, the fuel source for engine 4 P28 was 

20 switched to the above diesel: additive fuel blend. The engine ran from this fuel 

composition continuously until the end of testing on the following day. 

At 10:00 am. on Day Four of testing engine # P28 was stabilized at 

approximately 313 lip and exactly 1177 rpm while running on the above mentioned 

diesel: additive fuel blend. Three full emissions tests were rim over the following 

25 consecutive four hours. See attached results in Table I as Column DD. 

No mechanical changes were made to the engines during testing other than 

switching 
foci 

source. 

Li 
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TABLE I 

SuMMARY OF RESULTS 

A8.  EB CC DD 

Test Parameters epv ED** P-27 5sP-38 1P-2$ 
DladBmUm 661352.61* Et4 BasdI,ic 66135 lvflx 

GasTonweature.P 587 543 510 486 
RPM 

AvnagerlowRate, dsc 
1,080 
409 

1078 
9& 

1,200 
836 

1177 
767 

Moi52ee, % 9.8 11.3 6.9 U 
Oxygm,dzy% 6.1 6.1 11.8 12.8 

Carbansiaxida. dry% 

PAIIIeUL&TE Mo.TrR (ifitara ath 

10.6 

0.028 

10.4 

0.015 

6.8 

0.023 

6.3 

0.008 Cassanbatiart, /4scf 
Vte,1bsfrr 0.099 0.052 0.164 0.055 

(CARTh 0.056 0.037 0.041 0.021 
Cancmtasiiaag/dzat 0.197 0.126 0.294 0.139 

O OPNTTROG!N 

Concmtzalicn,ppmv 1208 1194 861 839 
Rste,1bs/l*ras2.7O2 3.54 3.41 5.16 4.61 

483 477 560 563 

r4aragm0woXog 

Ccncentratlea,aamv 1097 619 168 81 
2.96 1.07 0.61 0.27 

--°’Ccuertedto 153802 438 248 109 54 

NANEROZ0CAmaca 
C’on.ppmvas0t 5.3 10.1 8.59.9 Rstc lbs/hr 0.004 0.037 0.013 0.014 Ceseasbatiert, Ccnsctatta 15% 02 2.1 

6.6 

Bqpatloan Emission Rare. lbThr I (Con. ppmlx DW Wtj X [FlawRate, dSC] xl.557E-7 
Conontration. Conactadto 15% 02 (Conc. ppm] x (3.951(20.95.02 pet)] 
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These results represent the following significant toxic emissions improvements 

provided by the diesekadditive fuel composition compared to use of CA #2 Diesel 

fuel: 

Engine 5P27 Engine °P28 

5 Particulates: 

gr/dscf 46% reduction 65% reduction 

lbs/hr 470A reduction 66% reduction 

Particulates (CARE): 

10 gr/dscf 33.9% reduction 48.8% reduction 

lbs/hr 360/6 reduction 470/6 seduction 

Oxides of Nitrogen: 

plan 1.2% reduction 2.60/6 reduction 

15 lbs/hr 3.70/o reduction 11.79/6 reduction 

Carbon Monoxide-

Plan 44.6% reduction 51.8% reduction 

lbs/hr 45.5% reduction 55.8% reduction 

20 

Non-Methane Hydrocarbon emissions were negligible for both Diesel fuel and 

the disehadditive composition. 

Fuel flow lnengine# P27 increased from approximately 11 gal/hr to 

approximately 12 gal/br, or an increase of 91/6. 

25 Fuel flow In engine # P28 increased from approximately 14 gal/hr to 

approximately 15 gal/br, or an Increase of 7%. 

When allowance for variations In emissions flow rate, engine power, and fuel 

flow rate we evaluated, a slight during change may be recommended for Improved 

power. 

30 EXAMPLE 4 

a) A confidential teat experiment was performed at California Truck Testing 

Services (CaUS), a division of Clean Air Vehicle Technology Center (CAVTC), In 
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Hayward, CA. 

CaTrS is located at the Chevron Research and Development Center in 

Richmond, CA. CaTFS test cell can accommodate vehicles as song as 65 feet The 

centerpiece of the cell is a Froude-Consine direct-current electric chassis dynamometer, 

5 which consists of two 48-Inch roll sets (with a distance from center to center of 53 

10 

15 

20 

30 

inches). 

The dynamometer tests both single-and tandem-axle vehicles with gross vehicle 

weight ralios of up to 85,000 pounds ataspeed as high as 75 mph. The maximum 

power absorption at the roll is 500 horsepower. The dynamometer can simulate a wide 

variety of transient cycles. 

The particulate emissions analysis system is aheated primary dilution tunnel, 

and a secondary tunnel for sample conditioning and particaulate measurements. 

The test vehicle was a 1984 MACK (Model WS767LT) single axle, 

Tractor VIN # WS7671T41238; 

Differential: Rockwell R1404,ll:1 

Tiree: 285R75X243 retreads (40’ diameter) 

Tratismisslow-Fidler RT9IO 

Engine: 10724613 CununinsNTC, CPL #393, Pump 9217 

Rated. 400hp2l00rpm 

Full Pressure: 172-194 pat 

Engine flow sate: 139-145 lbs/hr 

Injector flow rate: 193 mm/stroke 

Intake mauifbld pressure: 31-39’ Hg 

Federal Certification Level: 10.6 grarns/Irp-hrNO, 

The transient test cycle was Code of Federal Regulations (CPR) §86.146-96 

from CFR Volume 40 Part 86(7-1.97 Edition). 

This test cycle was a 16-minute Urban transient cycle simulating urban 

conditions fora heavy-duty vehicle. The exact test cycle was repeated for the following 

fuels: 

1) Standard CA# 2 Diesel Fuel 

2) Fuel/Additive Composition 01 

3) F-l/Additive Composition 02 
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4) Fuel/Additive CompositIon #3 

5) Fuel/Additive Composition #4 

6) Standard CA #2 Diesel Fuel 

The additive formulation for Fuel/Additive Composition #1 was, by parts, by 

5 volume: 

30 parts Ilnoleic acid (Henkel Emersol 315) 

10 parts ethoxylated alcohol (Union Carbide Tergitol 1553) 

28 parts methanol (Gallade Chemical, industrial) 

15 parts water (Standard tap water) 

10 4.1 parts aqueous ammonia (260/. BAUM A) 

The additive formulation for Fuel/Additive Composition #2 was, by parts, by 

volume: 

36 parts linoleic acid (Henkel Emersol 315) 

6 parts ethoxylated alcohol (Union Carbide Tergitol 1553) 

15 28 parts methanol (Gallade Chemical, industrial) 

15 parts water (standard tap water) 

4.1 parts aqueous ammonIa (26% BAUM A) 

The added formulation for Fuel/Additive Composition #3 was, by parts, by 

20 

volume: 

36 parts linoleic acid (Henkel Emersol 315) 

6 parts ethoxylated alcohol (Henkel Produce #33240) 

28 parts methanol (Gallade Chemical, industrial) 

is Pam  (standard top water) 

4.1 pans aqueous ammonia (206 BAUM A) 

25 The additive formulation for Fuel/Additive Composition #4 was, by parts, by 

volume: 

30 parts linolelcacid (HenkelEmmaol 315) 

10 parts ethoxylated alcohol (Henkel Produce #3324)) 

28 parts methanol (Gallade Chemical, industrial) 

30 15 parts water (Standard tap water) 

4.1 parts aqueous ....m.flfltA (26% BAUM A) 

A test cycle was nra for each fuel lathe order described above. A 10-rniimte 

OV 
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Rushing cycle was run between each fuel sample. Clean filter samples were installed at 

the end of each test run. No changes were made to the truck, the engine, or the chassis 

dynamometer, except for the change in fuel source. 

With reference to Figure 19, experimental results are described above in the 

5 Brief Description of the Figures. 

EXAMPLES 

a) Similarly, Examples 3(a) or 4(a) are repeated except that the additive 

composition is replaced with the additive composition as follows: 

Linoleic acid:oleic acid, 50:50 32 parts by volume 

10 any C-8-10 alcohol; 12 parts by volume 

ethanol denatured with methanol 

or iso-propanol; 28 parts by volume 

water; 16 parts by volume 

aqueous ammonia 4.4 parts by volume 

15 Wherein the fuel/additive ratio is about 65:35 to 80:20 and the result of 

combustion of the resulting fuel additive composition compared to Diesel fuel is 

improved combustion, reduce carbon buildup inside the engine; reduced smoke, 

particulates, and noxious gases; reduced unburnt hydrocarbon emissions; where the 

results are essentially the some as represented in Examples 1(a), 2(a), 3(a) or 4(a). 

20 b) Similarly, Examples 3(a) or 4(a) are repeated except that the additive 

composition is replaced with the additive composition as follows: 

Linoleic acld:olelc acid, 50:50 (v/v) 32 parts by volume 

any C-8-10 alcohol; 12 parts by volume 

ethanol denatured with methanol 

25 or iso-propanol; 28 parts by volume 

water, 8 parts by volume 

aqueous ammonia 4.4 parts by volume 

wherein the fuel/additive ratio is about 65:35 to 80.20 (vlv) and the result of 

combustion of the resulting fuel additive composition compared to Diesel fuel is 

30 improved combustion, reduce carbon buildup inside the engine; reduced smoke, 

particulates, and noxious gases; reduced unburnt hydrocarbon emissions; and fuel 

efficiency is improved compared to 5(a). 
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c) Similarly, Examples 3(a) or 4(a) are repeated except that the additive 

composition is replaced with the additive composition as follows: 

Linoleic acid:-oleic acid, 50:50 16 parts by volume 

any C-8-10 alcohol; 16 parts by volume 

5 ethanol denatured with 

iso-propanol; 28 parts by volume 

water; 4 parts by volume 

aqueous ammonia 2.2 parts by volume 

where the fuel/additive ratio is about 65:35 to 80:20 and the result of 

10 combustion of the resulting fuel additive composition compared to Diesel fuel is 

improved combustion, reduced carbon buildup inside the engine; reduced smoke, 

particulates, and noxious gases; reduced unbuxnt hydrocarbon emissions; and improved 

storage characteristics compared to Example 5(b) and improved fuel consumption 

efficiency compared to Example 5(b). 

15 d) Similarly, Examples 3(a) or 4(a) are repeated except that the additive 

composition is replaced with the additive composition as follows: 

Linoleic acid-oleic acid, 50:50 16 parts by volume 

any C-8-10 alcohol; 16 parts by volume 

ethanol denatured with 

20 iso-propanol; 28 parts by volume 

water; 4 parts by volume 

aqueous urea (urea/water, 72f28,v/v) 4.4 parts by volume 

where the fuel/additive ratio is about 80.20 to 95:5 and the result of combustion 

of the resulting fuel additive composition compared to Diesel fuel is improved 

25 combustion, reduced carbon buildup inside the engine; reduced smoke, particulates, and 

noxious gases; reduced unburnt hydrocarbon emissions; and improved storage 

characteristics compared to Example 5(c) 

e) Similarly. Examples 1(a), 2(a), 3(a) or 4(a) are repeated except that the 

additive composition is replaced with the additive composition as follows: 

30 Linoleic acitholeic acid, 50:50 8 parts by volume 

any C-8-10 alcohol; 24 parts by volume 

ethanol denatured with 
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iso-propanol; 28 parts by volume 

water; 4 parts by volume 

aqueous ammonia 1.1 parts by volume 

where the fuel/additive ratio is about 80:20 to 95:5 and the result of combustion 

5 of the resulting fuel additive composition compared to Diesel fuel is improved 

combustion, reduced carbon buildup inside the engine; reduced smoke, particulates, and 

noxious gases; reduced unburnt hydrocarbon emissions; and improved storage 

characteristics compared to Example 5(d) 

I) Similarly, Examples 1(a), 2(a), 3(a) or 4(a) are repeated except that the 

10 additive composition is replaced with the additive composition as follows: 

ethoxylated alcohol 13S3 or 15S3 8 parts by volume 

any C-8-10 alcohol; 24 parts by volume 

ethanol denatured with 

iso-propanol; 28 parts by volume 

15 water; 4 parts by volume 

where the fuel/additive ratio is about 80:20 to 95:5 and the result of combustion 

of the resulting fuel additive composition compared to Diesel fuel is improved 

combustion, reduced carbon buildup inside the engine; reduced smoke, particulates, and 

noxious gases; reduced unbnrnt hydrocarbon emissions; and improved storage 

20 characteristics compared to Example 5(e). 

g) Similarly. Examples 3(a) or 4(a) are repeated except that the additive 

composition is replaced with the additive composition as follows: 

AnyCS-loalcohol; 28 parts byvolume 

ethanol denatured with 

25 iso-propanol; 28 parts by volume 

water; 1.5 parts by volume 

where the fuel/additive ratio is about 90:10 to 95:5 and the result of combustion 

of the resulting fuel additive composition compared to Diesel fuel is improved 

combustion, reduced carbon buildup inside the engine; reduced smoke, particulates, and 

30 noxious gases; reduced unbuznt hydrocarbon emissions; and improved storage 

characteristics compared to Example 5(e). 

h) Similarly, Examples 3(a) or 4(a) are repeated except that the additive 
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composition is replaced with the additive composition as follows: 

Any C8.10 alcohol; 28 parts by volume 

ethanol denatured with 

iso-propanol; 28 parts by volume 

S where the fuel/additive ratio is about 90:10 to 95:5 and the result of combustion 

of the resulting fuel additive composition compared to Diesel fuel is improved 

combustion, reduced carbon buildup inside the engine; reduced smoke, particulates, and 

noxious gases; reduced unburnt hydrocarbon emissions; and improved fuel storage 

characteristics compared to Diesel fuel and compared to Example 5(g). 

10 EXAMPLE 6 

a) Similarly, Examples 3(a) or 4(a) are repeated except that the additive 

composition is replaced with the additive composition as follows: 

iso-propanol; 10 parts by volume 

ethanol 28 parts by volume 

15 Where the engine is a spark-ignition engine and the fuel is gasoline, and where 

the fuel/additive ratio is about 90:10 to 95:5, and the result of combustion of the 

resulting fuel additive composition compared to gasoline is improved combustion, 

reduced carbon buildup Inside the engine; reduced smoke, particulates, and noxious 

gases; reduced unburnt hydrocarbon emissions. 

20 b) Similarly, Examples 3(a) or 4(a) are repeated except that the additive 

composition is replaced with the additive composition as follows: 

any C-8-10 alcohol; 6 parts by volume 

ethanol denatured with 

iso-propanol; 28 parts by volume 

25 where the engine is a spark-ignition engine and the fuel is gasoline, and where 

the fuel/additive ratio is about 90:10 to 95:5, and the result of combustion of the 

resulting fuel additive composition compared to gasoline is improved combustion, 

reduced carbon buildup inside the engine; reduced smoke, particulates, and noxious 

gases; reduced unburnt hydrocarbon emissions. 

30 c) Similarly, Examples 3(a) or 4(a) are repeated except that the additive 

composition is replaced with the additive composition as follows: 

ethoxylated alcohol l3S2or 1553; 2 parts byvolume 

UP 
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ethanol denatured with 

iso-propanol; 28 parts by volume 

where the engine is a spark-ignition engine and the fuel is gasoline, and where 

the fuel/additive ratio is about 90:10 to 95:5, and the result of combustion of the 

5 resulting fuel additive composition compared to gasoline is improved combustion, 

reduced carbon buildup inside the engine; reduced smoke, particulates, and noxious 

gases; reduced unbumt hydrocarbon emissions. 

EXAMPLE 7 

(a) Similarly, Examples 1(a), 2(a), 3(a) are repeated except that the additive 

10 composition and amounts are replaced to be the additive composition as follows: 

Fatty acid (linoleic:oleic:myristic:palniitic: 

stearic at ratios of 5:5:1:1:1) 44 parts by volume; 

water-insoluble alcohol anolioctanol: 

decanol:oleyl:myristyl:palmityl at ratios 

15 of 2:4:4:2:1:1) 22 parts by volume; 

water-soluble alcohol (inethanol:ethanol: 

propanol:butanol at ratios of 2:4:2:1) 18 parts by volume; 

water 6 parts by volume; 

aqueous ammonia (2101a) 6 parts by volume, 

20 where the application is industrial or home furnaces and the fuel is heating oil or 

kerosene, and the fuel additive ratio is about 95:5 to 8 5: 15 and the result of combustion 

of the resulting fuel/additive composition is reduced smoke, particulates, and noxious 

gases. 

(b) Similarly, Examples 1(a), 2(a), 3(a) are repeated except that the additive 

25 composition and amounts are replaced to be the additive composition as follows: 

Fatty acid (linoleic:oleicrnyristicpalmitic: 

stearic at ratios of 5:5:1:1:1) 40 parts by volume; 

water-insoluble alcohol (hexanol:octanol: 

decaol:oleyl:myristyl:paimityl at ratios 

30 of 2:4:4:2:1:1) 20 parts by volume; 

water-soluble alcohol (methanol:ethanol: 

propanol:butanol at ratios of 2:4:2:1) 16 parts by volume; 
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water 4 parts by volume; 

aqueous ammonia (28%) 4 parts by volume, 

where the application is industrial or home furnaces and the fuel is heating oil or 

kerosene, and the fuel additive ratio is about 95:5 to 85:15 and the result of combustion 

5 of the resulting fuel/additive composition is improved combustion, reduced carbon 

buildup inside the furnace and further reduced smoke, particulates, and noxious gases. 

(c) Similarly, Examples 1(a), 2(a), 3(a) are repeated except that the additive 

composition and amounts are replaced to be the additive composition as follows: 

Fatty acid (linoleic:oleic:myristic:palmitic: 

10 tearic at ratios of 5:5:1:1:1) 36 parts by volume; 

water-insoluble alcohol (hexanol:octanol: 

decanol:oleyl:myristyl:palmityl at ratios 

of 2:4:4:2:1:1) 18 parts by vohane; 

water-soluble alcohol (methanoitethanol: 

15 propanol:butanol at ratios of 2:4:2:1) 24 parts by volume; 

water 12 pasts by volume; 

aqueous ammonia (280A) 4.9 parts by volume, 

where the application is industrial or home furnaces and the fuel Is heating oil or 

kerosene, and the fuel additive ratio is about 90:10 to 75Z and the result of 

20 combustion of the resulting fuel/additive composition is improved combustion, reduced 

carbon buildup inside the furnace and further reduced smoke, particulates, and noxious 

gases compared to compositions having a lower additive proportion. 

(d) Similarly, Examples 1(a), 2(a), 3(a) are repeated except that the additive 

composition and amounts are replaced to be the additive composition as follows: 

25 Fatty acid (linoleic:oleic:myristic:palmitic: 

tearicat ratios of5:5:l:l:1) 34 parts by volume; 

water-insoluble alcohol (hexanol:octanol: 

decanol:oleyl:snyrlstykpahnityl at ratios 

of 2:4:4:2:1:1) 16 parts by volume; 

30 water-soluble alcohol (methanol:ethanol: 

propanol:butanol at ratios of 2:4:2:1) 20 parts by volume 

water 9 parts by volume; 

03, 
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aqueous ammonia (28%) 4.6 parts by volume, 

where the application is industrial or home furnaces and the fuel is heating oil or 

kerosene, and the fuel additive ratio is about 90:10 to 75:25 and the result of 

combustion of the resulting fuel/additive composition is improved combustion, reduced 

5 carbon buildup inside the furnace and further reduced smoke, particulates, and noxious 

gases compared to compositions having a lower additive proportion.. 

(e) Similarly, Examples 1(a), 2(a), 3(a) are repeated except that the additive 

composition and amounts are replaced to be the additive composition as follows: 

Fatty acid (linoleic:oleic:myristic:palmitic: 

10 tearicat ratios of5:5:l:l:l) 32 parts by volume; 
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aqueous ammonia (28%) 3.8 parts by volume, 

where the application is industrial or home furnaces and the fuel is heating oil or 

kerosene, and the fuel additive ratio is about 80:20 to 65:35 and the result of 

combustion of the resulting fuel/additive composition is improved combustion, reduced 

5 carbon buildup inside the furnace and reduced noxious gases and remarkable reduced 

smoke and particulate emissions. 

(g) Similarly, Examples 1(a), 2(a), 3(a) are repeated except that the additive 

composition and amounts are replaced to be the additive composition as follows: 

Fatty acid (linoleic:oleic:myristic.’palmitic: 

10 tearicat ratios of5:5:1:l:l) 24 parts byvolume; 

water-insoluble alcohol (hexanol:octanol: water-insoluble alcohol (hexanol:octanol: 

decanol:oleyl:myristyl:palmityl at ratios decanol:oleyl:niyristyl:palmityl at ratios 

of 2:4:4:2:1:1) l6 parts byvolume; of 2:4:4:2:1:1) 8 parts by volume; 

water-soluble alcohol (methanol:ethanol: water-soluble alcohol (methanol:ethanol: 

15 propanol:butanol at ratios of 2:4:2:1) 28 parts by volume; 15 propanol:butanol at ratios of 2:4:2:1) 24 parts by volume; 

water 15 pasts by volume; water 10 pasts by volume; 

aqueous ammonia (28%) 4.9 parts by volume, aqueous ammonia (28%) 4.4 parts by volume, 

where the application is industrial or home furnaces and the fuel is healing oil or where the application is industrial or home furnaces and the fuel is heating oil or 

kerosene, and the fuel additive ratio is about 80.20 to 65:35 and the result of kerosene, and the fuel additive ratio is about 65:35 to 50:50 and the result of 

20 combustion of the resulting fuel/additive composition is improved combustion, reduced 20 combustion of the resulting fuel/additive composition is improved combustion, reduced 

carbon buildup inside the engine and reduced noxious gases and remarkably reduced carbon buildup inside the furnace and reduced noxious gases and remarkably reduced 

smoke and particulate emissions, smoke and particulate emissions. 

(I) Similarly, Examples 1(a), 2(a), 3(a) are repeated except that the additive DIAGNOSTIC SELECTION PROCESS�In another aspect, a diagnostic 

composition and amounts are replaced to be the additive composition as follows: process was found which makes it possible for one of skill in the art to identify quickly 

25 Fatty acid (linoleic:oleicunyristic:palxnitic: 25 components and quantities of an additive which when combined with a combustible 

tearic at ratios of 5:5:1:1:1) 28 parts by volume; fuel produces a clear stable micro-emulsion is needed in commercial application to 

water-insoluble alcohol (hexanol:octanol: improve combustion. 

decanol:oleykmyristyl.palntityl at ratios 

of 2:4:4:2:1:1) 10 parts by volume; 

30 water-soluble alcohol (methanol.-ethanol: 

propanol:butanol at ratios of 2:4:2:1) 24 parts by volume; 

water 10 parts by volume; 
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EXAMPLE A 

DIAGNOSTIC TESTS WITH ADDITIVE COMPOSITIONS 

a) Confidential test experiments were performed at 534 Ashbury Street, San 

Francisco, CA-

5 The glassware used were standard glass and pyrex beaker, graduated cylinders, 

pipettes, erlenmeyer flasks and 4 ox. boston round bottles purchased from VWR Scientific 

Products in San Francisco, CA and from Bryant Laboratory, Inc. in Berkeley, CA. 

The beakers were of the general description PYREX brand Double Scale Griffin 

Beakers, graduated, 30, 50, 100 and 250 mis capacity Coming Nos. 1000-30, 1000-50, 

10 1000-100 and 1000-250. 

The graduated cylinders were of the general description Graduated Cylinders 

Single metric Scale White line, 10, 25, and 50 ml capacity with milliliter divisions of 

0.2,0.5, and 1.0 respectively. 

The pipettes were of the general description KIMAX-51 Measuring (Mohr) 

15 Pipets, reusable, Class B. Color-Coded, SAFE-Gard tempered tip, intended for 

chemical laboratory work, 1 ml and 5 ml capacity. 

The Erlenmeyer flasks were of the general description PYREX brand, 

Erlenmeyer, Narrow Mouth, Graduated Flask, 100 ml and 250 ml capacity. 

The Boston round bottles were of the general description Boston Round Bottles, 

20 Narrow Mouth, Qorpak, with Polyseal4lned black phenolic caps, 120 ml (4 oz) 

capacity. 

Chemical components used in the following experiments were generally 

supplied as samples by chemical companies such as Henkel Corporation, of Clncinattl, 

OH; and Union Carbide, of Chicago, IL; or as generally-sold products from Gallade 

25 Chemical, Inc. of Newark, CA; VWR Scientific of San Francisco, CA; and Bryant 

Laboratory, Inc. of Berkeley, CA. 

All laboratory equipment was used exactly as shipped from the above 

mentioned suppliers; and all chemical components were used exactly as shipped from 

the above mentioned suppliers, with no further purification or other alterations. 

30 CA #2 Diesel fuel was purchased from standard public Diesel fuel distributors 

in San Francisco, from standard gas station pumps 

Where the following components were added in the following order to a 250 ml 

C x 
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Erlenmeyer flaslc 

34 ml linoleic acid (Henkel Corporation product Emersol 305) 

6 ml octanol (Henkel Corporation product #3324) 

28 ml methanol (Gallade Chemical, Inc. technical grade) 

5 gentle swirling produced Freuhoffer lines and then a clear solution, to which was added: 

14.6 ml water (standard tap water) 

gentle swirling produced a white, milky solution, to which was added, by pipette: 

4.6 ml aqueous ammonia (Gallade Chemical, Inc. Baum A 26%) 

an immediate exothermic reaction took place, producing mild heat and immediate 

10 visual change of the solution from milky to clearing; where gentle swirling produced 

complete clearing of the mixture. 

A 120 ml (4 ox) boston bottle was then partially filled with 

80 mIs diesel fuel (CA standard #2 Diesel fuel) 

to which was added: 

15 20 ml of the above clear fatty acid/alcohol/water/ammonia composition; 

gentle swirling produced a clear, microemulsion composition that remained stable over 

time after 6 months the mlcroemulsion is still clear, and stable although fatty acid 

degradation has caused a color change from no color to light amber color). 

This 100 ml microemulsion sample was then stored overnight at 20’C in a 

20 standard home freezing unit, where freezer temperature was measured using a standard 

freezer thermometer such as can be purchased in a hardware store. 

On immediate removal from the freezing unit, the inicroemulsion composition 

showed partial ’slushy’ solidification, similar or identical to solification of 100 mis of 

1000/. Diesel fuel stored simultaneously in the same freezing unit. 

25 After ten minutes, the microemulsion composition and the 1000/a Diesel fuel 

thawed entirely, returning to a clear, liquid state. The mlcroemulslon composition 

showed no visible signs of phase separation. 

b) Similarly, Example A(a) is repeated except that the additive composition 

and amounts are replaced to be the additive composition as follows: 

30 50/50 linoleic acid/oleic 32 parts by volume 

C&IO alcohol; 16 parts by volume 

methanol; 28 parts by volume 
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water; 12 parts by volume 

aqueous ammonia 3.3 parts by volume 

where the fuel/additive ratio is about 65:35 to 95:5 and the result of mixing by 

gentle swirling produces an exothermic reaction, and a clear microemulsion 

5 composition that remains stable overtime, up to 6 months or longer, and during and 

after storage at a temperature of -20°C, where fatty acids will show discoloration and 

other signs of oxidation over time. 

c) Similarly, Example A(a) is repeated except that the additive composition 

and amounts are replaced to be the additive composition as follows: 

10 50/50 linoleic acid/oleic 24 parts by volume 

C8-l0 alcohol; 16 parts by volume 

methanol; 28 parts by volume 

water; 8 parts by volume 

aqueous ammonia 3.3 parts by volume 

15 where the fuel/additive ratio is about 65:35 to 95:5 and the result of mixing by 

gentle swirling produces an exothermic reaction, and a clear mlcroeniulsion 

composition that remains stable over time, up to 6 months or longer; and during and 

after storage at a temperature of -20°C, where the fuel/additive composition will show 

discoloration or other signs of oxidation from fatty acids over time compared to 

20 Examples A(a) and A(b). 

d) Similarly, Example A(a) is repeated except that the additive composition 

and amounts are replaced to be the additive composition as follows: 

50/50 linoleic acid/oleic 16 parts by volume 

CS-10 alcohol; 16 parts by volume 

25 ethanol denatured with methanol; 28 parts by volume 

water; 4 parts by volume 

aqueous ammonia 2.2 parts by volume 

where the fuel/additive ratio is about 65:35 to 95:5 and the result of mixing by 

gentle swirling produces an exothermic reaction, and a clear microemulsion 

30 composition that remains stable overtime, up to 6 months or longer, and during and 

after storage at a temperature of .20°C,  when the fuel/additive composition will show 

significantly less discoloration or other signs of oxidation from fatty acids overtime 
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compared to Examples A(a), A(b) and A(c). 

e) Similarly, Example A(s) is repeated except that the additive composition 

and amounts are replaced to be the additive composition as follows: 

50/50 linoleic acid/oleic 16 parts by volume 

5 C8-10 alcohol; 16 parts by volume 

ethanol denatured with methanol; 28 parts by volume 

water; 4 parts by volume 

aqueous urea 4.4 parts by volume 

where the fuel/additive ratio is about 65.35 to 95:5 and the result of mixing by 

10 gentle swirling produces an exothermic reaction, and a clear micmoemulsion 

composition that remains stable over time, up to 6 months or longer, and during and 

after storage at a temperature of -20°C, and the nitrogen content of the fuel/additive 

composition is increased compared to Example A(d). 

f) Similarly, Example A(a) is repeated except that the additive composition 

15 and amounts are replaced to be the additive composition as follows: 

50/50 linoleic acid/olelc 8 parts by volume 

ethoxylated alcohols 13S3 or 15S3 8 parts by volume 

C8-10 alcohol; 16 parts by volume 

ethanol denatured with methanol; 28 parts by volume 

20 water; 4 parts by volume 

aqueous ammonia 2.2 parts by volume 

where the fuel/additive ratio is about 65.35 to 95:5 and the result of mixing by 

gentle swirling produces an exothermic reaction, and a clear microemulsion 

composition that remains stable overtime, up to 6 months or longer, and during and 

25 after storage at a temperature of .20°C, where fuel/additive composition will show 

further reduction of discoloration and other signs of oxidation from fatty acids over 

time compared to Examples A(a), A(b), A(c). A(e) and A(d). 

g) Similarly, Example A(a) is repeated except that the additive composition and 

amounts are replaced to be the additive composition as follows: 

30 ethoxylated alcohols 13S3 or 15S3 16 parts by volume 

C8-10 alcohol; 16 parts by volume 

ethanol denatured with methanol; 29 parts by volume 
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water; 4 parts by volume 

where the fuel/additive ratio is about 65:35 to 95:5 and the result of mixing by 

gentle swirling produces a clear microeniulsion composition (with no discernable 

exothermic reaction) that remains stable over time, up to 6 months or longer, and 

5 during and after storage at a temperature of -20°C, where no discoloration or other 5 

signs of oxidation occur over time. 

h) Similarly, Example A(a) is repeated except that the additive composition 

and amounts are replaced to be the additive composition as follows: 

C8-10 alcohol; 32 parts by volume 

10 ethanol denatured with iso-propanol; 28 parts by volume 10 

water; 2 parts by volume 

where the fuel/additive ratio is about 65:35 to 95:5 and the result of mixing by 

gentle swirling produces a clear microeinulsion composition (with no discernable 

exothermic reaction) that remains stable over time, up to 6 months or longer, and 

15 during and after storage at a temperature of -20°C, where no discoloration or other 

signs of oxidation occur over time and no ethylene oxides are present in the 

fuel/additive. 

i) Similarly, Example A(a) is repeated except that the additive composition 

and amounts are replaced to be the additive composition as follows: 

20 C8-10 alcohol; 24 parts by volume 

anhydrous ethanol 

denatured with iso-propanol; 28 parts by volume 

where the fuel/additive ratio is about 65:35 to 95:5 and the result of mixing by 

gentle swirling produces a clear microemulsion composition (with no discernable 

25 exothermic reaction) that remains stable over time, up to 6 months or longer, and 

during and after storage at a temperature of -20°C, where no discoloration or other 

signs of oxidation occur over time and no ethylene oxides are present in the 

fuel/additive. 
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EXAMPLE B 

DETERMINING SURFACE ACTIVITY STRENGTH OF VARIOUS 

WATER-INSOLUBLE ALCOHOLS 

Experiments # 1,2,3, & 4 all begin with 32 mis anhydrous ethanol to which is 

added 32 mIs of the following alcohols: 

#1 98% pure C8 alcohol (straight chain) 

#2 combination C8 and CIO alcohols (straight chain) 

#3 combination C6 through 12 alcohols (straight chain) 

#4 2-ethyl-hexanol-1 (branched chain) 

Alcohols 1,2,3 and 4 mixed readily with ethanol, but for all of them, mixing is 

not considered complete until Freuhoffer lines disappear. This happens with very 

gentle swirling of the beaker or stirring. 

80 mIs of CA #2 Diesel fuel was then poured into four separate clean beakers 

and 20 mIs of each of the above ethanol/water-insoluble alcohol combinations were 

15 added, one mixture to each beaker. 

#1 C8 alcohol was haatfirst. but after gentle ’5lOshiflg°Or  swirling, the 

mixture was perfectly clear. 

Hundreds of previous experiments have proven that once the mixture has gone 

clear, it is stable and will remain stable at temperatures of -20°C or lower. 

20 Therefore, 98% pure, straight-chain C8 alcohol, can be used by itself as the only 

necessary surfactant when introducing anhydrous ethanol into Diesel fuel. 

92 The C8-10 alcohol combination was hazy at first, but cleared almost 

immediately with the slightest agitation. There was a quality of instantaneous clearing that 

the C8 alcohols lacked, but was quite evident in this experiment 

25 Previous experiments have shown that this instant clearing quality indicates 

superior surface activity. This superior performance manifests not so much in a ’more 

stable solution’ (once the solution is clear, It is stable), but that the superior solution 

will tolerate components that are more hydrophilic than anhydrous ethanol (he. 

methanol, water) and still remain stable. 

30 Therefore, the combination straight-chain C8-10 can be used by itself as the 

only necessary surfactant when introducing anhydrous ethanol into Diesel fuel and isa 

superior surfactant to 98% pure C8 alcohol. 

0 
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#3 The C6-12 alcohol combination was completely hazy at first, meaning 

that there was an opaque quality to the solution rather than a more pearly quality 

evident in the previous two experiments. 

This opaque quality usually signifies that there is ’a long way to go’ before the 

surface activity is strong enough to produce a clear solution. Swirling, sloshing, 

shaking did nothing to promote clearing. 

Previous experiments have shown that if a solution does not clear, it will 

eventually show phase separation, sometimes slowly at room temperature, but very 

quickly at lower temperatures. 

Therefore, the combination straight-chain C6-12 alcohol cannot be used by 

itself as the only necessary surfactant when introducing anhydrous ethanol into Diesel 10 

fuel. By inference, it is also true that C6-12 alcohols will not tolerate components that 

are more hydrophilic than anhydrous ethanol. 

#4 The branched chain 2-ethyl-1-hexanol solution was hazy at first, but 

possessed the pearly quality observed in experiments 1 and 2. Swirling did not produce 

immediate cleating, but overtime (4 minutes) the solution cleared on its own with no 
15 

fluther agitation. Swirling produced a slightly hazy quality again, but standing for one 

more minute, the solution became perfectly clear and remained clear. 

Previous experiments have shown that this ’delay’ quality indicates relatively 

weak surface activity compared to components that produce immediately clear results. 

This inferior performance manifests riot so much in a ’less stable solution’ (once the 

solution is clear, it is stable), but that the inferior solution will not tolerate components 
20 

that are more hydrophilic than anhydrous ethanol, but will benefit from higher 

concentrations of the surface active component. 

Therefore, the branched chain 2-ethyl-hexanol-1 can be used by itself as the 

only necessary surfactant when introducing anhydrous ethanol into Diesel feel, but is 

not as strong a surfactant as either the CS alcohol or the C8-l0 alcohols combination. 25 
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REDUCE OCTANOL SERIES USING CE, CE-b. C6-12 and 2EH-1 

01 #2 #2  

37. Ethanol 32. Ethanol 32. Ethanol 32. Ethanol 

32. Henkel 3324 32. Henkel 3328 32. Henkel 3393 32. Baker 

CE Alcohol C8- 10 Alcohol C6-12 Alcohol 

80 ml Diesel 80 in! Diesel 80 ml Diesel 80 ml Diesel 

20 rat #1 2O nil #2 2O nil #3 20m1#4 

Hazy at first Hazy at first Completely hazy Hazy 

_Shaking Clearing Sloshing, Shaking But almost 

Perfectly clear Almost immediately No change Clearing 

- - - Gentle slosh Stays hazy Perfectly 

--- Instant Clear ... Overtime 

(4 min) 

- - - - - - 5 minutes CLEAR! 

- - - - - - Enter Pearly SLIGHTLY 
PERSISTENT 

WRXT SERtES Beakers have the followine amounts inmainina in them: 

 #1A #2A L3A 

22. Ethanol 22. Ethanol 22. Ethanol 22. Ethanol 

22. Henkel 3324 22. Henkel 3328 22. Henkel 3393 22. Baker 

CS Alcohol CE-tO Alcohol C6-12 Alcohol 2EIil 

Add 7ethanol Add 7ethanol Add 7ofC6-l2alcohol Add 7 nil 2EHl 

E0 nil Diesel SO nil Diesel SO nil Diesel 8O nil Diesel 

20 in] #1A 20ml#2A 20m1#3A 20ml#4A 

Hazy, period Hazy, period Hazy Clear immediately 

t 

0 
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EXAMPLE C 

VERIFICATION OF SUPERIOR SURFACE ACTIVITY OF 

LINOLEIC ACID WITH AMMONIA 

Experiments #1 and #2 both begin with 32 mIs 5% aqueous ethanol to which is 

5 added: 

#1 28 mIs C8-10 alcohol 

4 mIs linoleic acid 

5 mIs aqueous ammonia (28% ammoniat72% water) 

10 #2 32mlsC8-I0 

Note that, as closely as possible, the ethanol: total surfactant ratio is 1:1 for both 

experiments. 

#1 

15 

20 

25 

30 

Aqueous ethanol and C8-10 alcohol mix fairly readily, where Freuhoffer 

lines are visible until mixing is complete. 

The addition of linoleic acid produced a milky solution. 

The addition of aqueous ammonia produces instant clearing and heat. 

When 20 mis of this mixture is added to 80mis of CA #2 Diesel Freuhoffer 

lines are evident (Freuhoffer lines are not the same as ’haze’, but axe clear, 

oily, lines that resemble smoke wisps). Then the mixture goes perfectly 

clear, signif’ing as mentioned above, that the composition is stable. 

Previous experiments have shown that linoleic acid and ammonia, together, 

are a potent (anIonic) surfactant that can be depended onto produce stable 

micro-emulsions, even in the presence of large quantities of very 

hydrophilic components, namely, methanol and water. 

#2 

Aqueous ethanol and C8-bO alcohol mixed readily as above. 

When 20 ntis of this mixture is added to 80inIs of CA42 Diesel the 

composition exhibits a very fine haze first, and then clears. 

However, previous experiments have shown that the initial haze signifies 

weaker surface activity than in the experiment where linoleic acid with 

ammonia did not exhibit any hazy quality when mixed with Diesel fuel. 

I /1 
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EXAMPLE D 

VERIFICATION OF SUPERIOR SURFACE ACTIVITY OF 

C8-10 ALCOHOL COMBINATION OVER 2EH-1 

Experiments #1 and #2 both begin with 32 mis anhydrous methanol to which is 

5 added: 

#1 32 mIs C8-10 alcohol combination 

#2 32mls2 ethyl hexanoll 

Alcohols I and 2 mixed readily with the methanol, but mixing is not considered 

complete until Freuhoffer lines disappear. This happens with very gentle swirling of 

10 the beaker or stirring. 

80 mIs of CA #2 Diesel fuel was then poured into each of two separate clean 

beakers and 20 mIs of each of the above alcohol combinations were added respectively, 

one mixture to each beaker. 

#1 

15 The C8-10 alcohol mixture was pearly, hazy at first. It was almost clear, 

but there is a definite moment when a mixture becomes really clear. It is 

only then that the mixture can be considered stable. 

Alter 4 minutes, with gentle swirling, the haze had diminished 

significantly, but not until 5 minutes later that the solution became 

20 completely clear. 

Therefore, while C8-10 alcohol can be used by itself as the only necessary 

surfactant when introducing anhydrous methanol into Diesel fuel, it is not 

ideal for this application, and would benefit from the presence of a stronger 

surfactant, such as linoleic with ammonia, as described above. 

25 #2 

2-ethyl hexanol-1 was cloudy (not hazy) at first, meaning opaque and 

definitely not leaning toward clearing. Swirling, sloshing, stirring did 

nothing to promote clearing. 

Therefore, 2FH-1 alcohol cannot be used by itself in this ratio as the only 

30 necessary surf.actant when introducing anhydrous methanol into Diesel fuel 

and is proven to be a weaker surfactant than the Cg- 10 combination. 

ov 
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EXAMPLE E 

BENEFIT OF INCREASING SURFACE ACTIVE COMPONENT 

WHEN USING RELATIVELY WEAK SURFACTANT 

#2A 

5 5 additional mis of 2-ethylhexanol-1 (2EH-1) were added to the remaining 

#2 alcohol mixture, above, producing a methanol 22.27 2EH-1 mixture. 

20 mIs of this mixture was then added to a beaker with 80m! of CA Diesel 

thai. 

The mixture went clear immediately, illustrating that comparatively weak 

10 surfactants benefit from an increase in the ration of surfactant to water 

soluble alcohol. 

The many Examples described herein above may use water as a component It Is 

to be understood in the many examples that when the water content is reduced by half, by 

quarter or by 9014, equal or better results in combustion improvement are obtained. 

15 While only a few embodiments of the invention have been shown and described 

herein, it will become apparent to those skilled in the art that various modifications and 

changes can be made in the present invention to the present additive composition to 

Produce firel/additivemic!oemuisicns with a combustible fuel, without departing from the 

spirit and scope of the present invention. All such modification and changes coming 

20 within the scope of the appended claims are intended tube carried out thereby. 
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I CLAIM: 

1. An additive composition for a combustible fuel, which is also used as a 

fuel composition, to utilize readily available and renewable resources, to improve liquid 

combustible fuel properties, reduce undesirable elements such as sulphur, aromatic 

5 hydrocarbons, and glycerine from the content of the fuel, produce improved 

combustion, and to reduce visible smoke, particulates and other noxious emissions 

production of the combusted fuel, which additive or fuel composition comprises: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols: 

10 (i) having between about 1 and 2 carbon atoms, selected from the group 

consisting of methanol and ethanol in an anhydrous state or as a 0.5-36% aqueous 

solution by volume; or 

(ii) having between about 3 and 5 carbon atoms, selected from the group 

consisting of propanol, iso-propanol, butane!, and pentanol by volume or combinations 

15 of(a)(i) and a(ii); and 

optionally one or more of the following: 

b. one or more alcohols selected from the group consisting of: 

(i) straight or branched chain, saturated or unsaturated alcohols, which are 

clear and liquid at room temperature, and having between about 6 and 12 carbon atoms, 

20 or 

(ii) straight- or branched-chain, saturated or unsaturated long-chain fatty 

alcohols, which are solid at room temperature, having from between about 13 and 18 

carbon atoms, or combinations of(b)(i) and (b)(il); 

C. one or more ethoxylated alcohols selected from the group consisting of 

25 alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is 

less than 5 moles (units); 

d. a fatty acid of the structure R-(C"O)-OH, wherein R is selected from 

alkyl, alkenyl oralkynyl having between about 10 to 24 carbon atoms, with 

P� a source of nitrogen in an anhydrous state or as an aqueous solution 

30 selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

hydrazine, urea, ethanolamine, monoalkyl ethanolainine, and dialkyl ethanolamine 

wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl, 

wherein trialkylamines are excluded 
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wherein components a and one or more of b, c , d, and e, when combined with 

mixing with combustible fuel form a clear, stable microemulsion having a viscosity 

similar to that of the liquid combustible fuel, and where the ratio of combustible fuel: 

additive ranges from about 99:1 to 0:100 by volume; 

S wherein said additive/fuel composition excludes ethylene glycol, glycerine, 

polyethylene, polypropylene, aromatic organic compounds, sulfur, sulfur compounds, 

metals, metal compounds, compounds of phenanthrene, and emulsifiers of the general 

fonnuln: 

10 

+ 

(CH2-CH.0)J-I 

H’ "(CH2CHO)mH or 
15 

R4-(O-CH-CH2),-X - 
Rs 

20 wherein Ri and R4 each independently is a saturated or unsaturated, straight-

chain or branched hydrocarbon aliphatic radical each of 4 to 24 carbon atoms (e.g., 

alkyl or alkenyl) or R4 is alkyiphenyl of ito 18 carbon atoms in the optionally branched 

alkyl chain or H; R3, R3 and R, each independently represent a methyl group or H, n 

plus mis an integer from Ito 20; z is an integer from 0 to 15; and Xis -COO(-) or - 

25 OCH2COO(-), wherein, substituents R,, R3 and R5 are the same or different in different 

monomer units of each chain, and optionally other organic diacids are excluded. 

2. The additive composition of claim I wherein; 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about land 2 carbon atoms as defined herein in (aXi), in an 

30 anhydrous state or as a0.5-10% aqueous solution, and 

b. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 3 and 5 carbon atoms as defined herein in (a)(ii), 

wherein components a and b, when combined with mixing with the refined 

combustible fuel, form a clear stable solution or microemulsion having a viscosity 

35 similar to that of the liquid combustible fuel and where the ratio of combustible fuel: 
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additive ranges from about 99:1 to 1:99 by volume. 

3. The additive composition of claim 1 wherein: 

a) one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about land 2 carbon atoms as defined herein in a(i) in an 

5 anhydrous state or as a 0.5-5% aqueous solution; 

b) one or more alcohols selected from the group consisting of alcohols, 

iso-propanol and butanol: 

wherein components a and be, are present in ab ratios from about 80:20 and 

99:1 by volume wherein components a and b, when combined with nthdng with the 

10 combustible fuel forma clear, stable microemulsion having a viscosity similar to that of 

the liquid combustible fuel, and where the ratio of combustible fuel; additive ranges 

from about 90:10 to 95:5 by volume. 

4. The additive composition of claim 1 wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

15 alcohols having between about l and S carbon atoms as defined herein in an anhydrous 

state or as a 0.5-20% aqueous solution, 

b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-chain, alcohols having between about 6 

and 12 carbon atoms, 

20 wherein components a and b, are present in atb ratios ranging from about 3:1 

and 1:3, wherein components aand b, when combined with mixing with combustible 

fuel form a clear, stable microemulsion having a viscosity similar to that of the liquid 

combustible fuel, and where the ratio of combustible fuel: additive ranges from about 

99:1 to 1:99 by volume. 

25 5. The additive composition of claim I wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about I and 5 carbon atoms as defined herein in an anhydrous 

state or as a 5% aqueous solution denatured with iso-propanol, butanol or combinations 

thereof 

30 b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-chain alcohols having from between 

about 6 and l2 carbon atoms; 
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wherein components a and b, are present in a:b ratios ranging from 3:1 and 1:1 

by volume wherein components aand b, when combined with mixing with the 

combustible fuel form a clear, stable microemulsion, having a viscosity similar to that of 

the liquid combustible fuel, and where the ratio of combustible fuel: additive ranges 

5 from about 80:20 to 99:1 by volume. 

6. The additive composition of claim I wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about I and 5 carbon atoms as defined herein, in an anhydrous 

state ores a 0.5-20% aqueous solution, and 

10 b. one or more alcohols selected from the group consisting clear, liquid 

saturated or unsaturated, straight- or branched-chain alcohols having from between 

about 6 and 18 carbon atoms; and 

C. one or more alcohols selected from the group consisting of ethoxylated 

alcohols having between about 6 and 18 carbon atoms, where the ethylene oxide add-on 

15 is less than 5 moles; 

wherein components a, b, and c are present in Lb:c ratios ranging from about 

4:1:1 and 1:4:4 by volume, wherein components a, b, and cwhen combined with 

mixing with the combustible fuel, form a clear, stable microemulsion having a viscosity 

similar to that of the liquid combustible fuel, and where the ratio of combustible fuel: 

20 additive ranges from about 99:l to 1:99byvolume. 

7. The additive composition of claim 1 wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-20% aqueous solution, 

25 b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-chain alcohols having from between 

about 6 and 12 carbon atoms; 

C. one or more alcohols selected from the group consisting of ethoxylated 

alcohols having between about 12 and 16 carbon atoms, where the ethylene oxide add-

30 onis less than Smoles, 

wherein components a, b, and care present in Lb:C ratios ranging from about 

4:1:1 and i:4:4by volume, and more preferably between about 4:l:1 and 4:2:1 by 

volume wherein components a, b, and c when combined with mixing with combustible 
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fuel, form a clear, stable microemulsion having a viscosity similar to that of the liquid 

fossil fuel, and where the ratio of combustible fuel:additive ranges from between about 

80:20 and 99:1 by volume. 

S. The additive composition of claim I wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5 to 200/4 aqueous solution, and 

b. one or more alcohols selected from the group consisting of alcohols 

having between about 6 and 18 carbon atoms, ethoxylated where the ethylene oxide 

10 add-on is less than 5 moles; 

wherein components a and bare present in a:b ratios ranging from between 3:1 

and 1:2 by volume, wherein components a and b when combined with mixing with the 

combustible fuel form a clear, stable microemulsion having a viscosity similar to that of 

the liquid combustible fuel, and where the ratio of combustible fuel: additive ranges 

15 from about 99:1 to 1:99 by volume. 

9. The additive composition of claim 1 whereim 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-200A aqueous solution or combinations thereof; 

20 b. one or more alcohols selected from the group consisting of alcohols 

having between about 6 and 12 carbon atoms ethoxylated where the ethylene oxide add-

on 3 moles; 

wherein components a and bare present in a:b ratios ranging from 3:1 and 1:2 

by volume, and more preferably between about 3:1 and 2:1 by volume, wherein 

25 components a and b when combined with mixing with the combustible fuel form a 

clear, stable microemulsion having a viscosity similar to that of the liquid combustible 

fuel, and where the ratio of combustible fuel: additive ranges from about 65:35 to 99:1. 

10. The additive composition of Claim I wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

30 alcohols having between about I and  carbon atoms as defined herein in an anhydrous 

state or as a 0.5-20% aqueous solution or combinations thereof; 

b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-chain alcohols having from between 
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about   and j2 carbon atoms, and 

C. a fatty acid of the structure R-(C0)-OH, wherein R is selected from 

alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms; 

d. a source of nitrogen in an anhydrous state or as an aqueous solution 

selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 

wherein alkyl is independently selected from methyl, ethyl, n-prowl or iso-propyl, 

wherein trialkylamines are excluded; sufficient to neutralize between about 40 to 85 

percent of the fatty acid of subpart c; 

wherein components a, b, and care present in a:b:c ratios ranging from about 

4:1:1 and 1:4:4; by volume, wherein components a, b, c and d when combined with 

mixing with said combustible fuel form a clear, stable microemulsion having a 

viscosity similar to that of the liquid combustible fuel, and where the ratio of 

combustible fuel: additive ranges from about 80:20 and 99:1 by volume. 

11. The additive composition of claim I wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-36% aqueous solution; and 

b. one or more alcohols selected from the group consisting of alcohols 

having between 6 and 18 carbon atoms, ethoxylated where the ethylene oxide add-on is 

3 moles; and 

C. a fatty acid of the structure R-(C=O)-OH wherein R is selected from 

sibyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms; and 

d. a source of nitrogen in an anhydrous state or as an aqueous solution 

selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

hydrazine, urea, ethanolamine, inonoalkyl ethanolamine, and dialkyl ethanolamine 

wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl, 

wherein trialkylamines are excluded, 

wherein components a, b, antic are present in ab:c ratios ranging from about 5:1:1 

and 1:4:4 by volume; wherein components a, b, c, and   when combined with mixing with 

the combustible fuel, form a clear, stable microemulsion having a viscosity similar to that 

of the liquid combustible fuel, and where the ratio of combustible fuel: additive ranges 

from about 99:1 to 1:99 by volume. 

WO 99/35215 PCT/US99100598 

90 

12. The additive composition of claim I wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-20% aqueous solution or combinations thereof; 

5 b. one or more alcohols selected from the group consisting of ethoxylated 

alcohols having between about 12 and 16 carbon atoms, where the ethylene oxide add-

on is 3 moles; 

C. a fatty acid of the structure R-(C=O)-OH, wherein R is selected from 

alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms; 

10 di a source of nitrogen In an anhydrous state or as an aqueous solution 

selected from the group consisting of the ammonia, hydrazine alkyl hydrazine, dialkyl 

hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 

wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl 

wherein trialkylamines are excluded, sufficient to neutralize between about 40 to 85 

15 percent of the fatty acid of subpart C; 

wherein components a, b, and c are present in a:b:c ratios ranging from about 

4:1:1 and l:4:4; and preferably between about 4l:l and 3:1:1 by volume, wherein 

components a, b, c, and d when combined with mixing with the combustible fuel form a 

clear, stable microemulsion having a viscosity similar to that of the liquid combustible 

20 fuel, and where the ratio of combustible fuel: additive ranges from about 8020 to 99:1 

by volume. 

13. The additive composition of Claim! wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

25 state or as a 0.5-36% aqueous solution; and 

b. one or more alcohols selected from the group consisting of saturated or 

unsaturated, straight- or branched-chain alcohols having from between about 6 and 18 

carbon atoms; and 

C. one or more ethoxylated alcohols selected from the group consisting of 

30 alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is 

less than 5 moles; and 

ci. a fatty acid of the structure R-(C=O)-OKwherein  is selected from 

alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms; and 

33t 
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e. a source of nitrogen in an anhydrous state or as an aqueous solution 

selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

hydrazine, urea, ethanolamine, monoalkyl etbanolamine, and dialkyl ethanolamine, 

wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl, 

wherein trialkylamines are excluded; 

wherein components a, b, c, and d are present in a–:c:d ratios ranging from 

about 6:1:1:1 and 1:4:4:4 by volume; wherein components a, b, c, ii, and e when 

combined with mixing with the combustible fuel form a clear, stable microemulsion 

having a viscosity similar to that of the liquid combustible fuel, and where the ratio of 

combustible fuel: additive ranges from about 99:1 to 1:99 by volume. 

14. The additive composition of Claim I wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein, in an anhydrous 

state or 5 to 100/a aqueous ethanol denatured with methanol, iso-propanol, butanol or 

combinations thereof 

b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-chain alcohols having from between 

about 6 and 12 carbon atoms; 

C. one or more alcohols selected from the group consisting of ethoxylated 

alcohols having between about 12 and 16 carbon atoms, where the ethylene oxide add-

on is less than 5 moles; 

d, a fatty acid of the structure R-(C=O)-OH, wherein R is selected from 

alkyl, alkenyl oralkynyl having from about 10 to 24 carbon atom; and preferably oleic 

acid and linoleic acid; 

e. a source of nitrogen in an anhydrous state or as an aqueous solution 

selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

hydrazine, urea, ethanolamine, inonoalkyl ethanolamine, and dialkyl ethanolamine 

wherein sibyl is independently selected from methyl, ethyl, n-propyl or isopropyl, 

wherein trialkylamines are excluded, sufficient to neutralize between about 40 to 85 

percent of the fatty acid of subpart c; 

wherein components a, b, c, and dare present in ab:c:d ratios ranging from 

about 6:1:1:1 and 1:4:4:4 by volume, wherein components a, b, c, d, and e when 

combined with mixing with the combustible fuel form a clear, stable microemulsion 
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having a viscosity similar to that of the liquid combustible fuel, and where the ratio of 

combustible fuel:additive ranges from about 80:20 to 99:1 by volume. 

15. The additive composition of Claim 1 wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

5 alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 03-360/a aqueous solution; and one or more of the following: 

b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-chain alcohols having from between 

about 6 and 18 carbon atoms; 

10 C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is 

less than 5 moles; 

d. a fatty acid of the. structure R-(C=O)-OK wherein R is selected from 

alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms with 

15 C. a source of nitrogen in an anhydrous state or as an aqueous solution 

selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

hydrazine, urea, ethanolamine, inouoalkyl etbanolamine, and dialkyl ethanolamine 

wherein sibyl is independently selected from methyl, ethyl, n-propyl or isopropyl, 

wherein trialkylamines are excluded; 

20 wherein components a and one or more of b, c, d, and e, when combined with 

mixing with the combustible fuel form a clear, stable microemulsion having a viscosity 

similar to the liquid combustible fuel, and where the ratio of combustible fuel: additive 

ranges from about 95:51o99:1 by volume. 

16. The additive composition of claim lwherein: 

25 a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein In an anhydrous 

state or as a 0.5-36% aqueous solution; and one or more of the following: 

b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-chain alcohols having from between 

30 about 6 and 18 carbon atoms, or between about 6 and 12 carbon atoms; 

C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, ethylene oxide add-on is less than 5 

moles; 
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CL a fatty acid of the structure R-(C0)-OH, wherein R is selected from 

alkyl, alkenyl or aikynyl having from about 10 to 24 carbon atoms, with 

e. a source of nitrogen in an anhydrous state or as an aqueous solution 

selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 

wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl, 

wherein tiialkylaxnines are excluded; 

wherein components a and one or more of b, c, d, and a, when combined with 

mixing with the combustible fuel form a clear, stable inicroemulsion having a viscosity 

similar to the liquid combustible fuel, and where the ratio of combustible fuel: additive 

ranges from about 90:10 to 99:1 by volume. 

17. The additive composition of claim 1 wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

15 state or as a 0.5-36% aqueous solution, and one or more of the following: 

b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight or branched-chain alcohols having from between 

about 6 and 18 carbon atoms; 

C. one or more ethoxylated alcohols selected from the group consisting of 

20 alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is 

less than S moles; 

di a fatty acid of the structure R-(C0)-OH, wherein R is selected from 

alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

C. a source of nitrogen in an anhydrous state or as an aqueous solution 

25 selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 

wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl 

wherein trialkylamines are excluded; 

wherein components a and one or more of b, c, d and a, when combined with 

30 mixing with the combustible fuel form a clear, stable microemulsion having a viscosity 

similar to that of the liquid combustible fuel, and where the ratio of combustible fuel: 

additive ranges from about 80:20 to 99:1 by volume. 

IS. The additive composition of claim 1 wherein: 
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a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-36% aqueous solution, and one or more of the following: 

b. one or more alcohols selected from the group consisting of clear, liquid 

5 saturated or unsaturated, straight- or branched-chain alcohols having from between 

about 6 and l8 carbon atom s; 

C. one or more ethoxylared alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is 

less than 5 moles, 

10 d. a fatty acid of the structure R-(C=O).OH, wherein R is selected from 

alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms with 

e. a source of nitrogen in an anhydrous state or as an aqueous solution 

selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

hydrazine, urea, ethanolamine, inonoalkyl ethanolamine, and dialkyl ethanolamine 

15 wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl 

wherein trialkylainines are excluded; 

wherein components aand one or more of b, a, d and e, when combined with 

mixing with the combustible fuel form a clear, stable microemulsion having a viscosity 

similar to that of the liquid combustible fuel, and where the ratio of combustible fuel: 

20 additive ranges from about 60:40 to 99:1 by volume. 

19. The additive composition of Claiml wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about I and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-369(a aqueous solution, and one or more of the following: 

25 b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-Chain alcohols having from between 

about 6 and 18 carbon atoms; 

C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is 

30 less than 5 moles; 

d. a fatty acid of the structure R-(C=O)-OH wherein Ris selected from 

alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

C. a source of nitrogen in an anhydrous state or as an aqueous solution 
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selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolainine 

wherein alkyl is independently selected from methyl, ethyl, n-propyl or Isopropyl, 

wherein trialkylamines are excluded; 

wherein components a and one or more of b, c, d, and e, when combined with 

mixing with the combustible fuel form a clear, stable microemulsion having a viscosity 

similar to the liquid combustible fuel, and where the ratio of combustible fuel: additive 

ranges from about 50:50 to 99:1 by volume. 

20. The additive composition of Claim I wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as 00.5-36% aqueous solution; and one or more of the following: 

b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-chain alcohols having from between 

about 6 and 18 carbon atoms; 

C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is 

less than S moles; 

d. a fatty acid of the structure R-(C=O)-OK wherein R is selected from 

alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

C. a source of nitrogen in an anhydrous state or as an aqueous solution 

selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

hydrazine, urea, athanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 

wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl 

wherein trialkylamines are excluded; 

wherein components a and one or more of b, c, d and e, when combined with 

mixing with the combustible fuel form a clear, stable microemulsion having a viscosity 

similar to the liquid combustible fuel, and where the ratio of combustible fuel: additive 

ranges from about 1:99 to 50:50 by volume. 

21. The additive composition of claim 1 wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about I and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-36% aqueous solution; and one or more of the following: 
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b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-chain alcohols having from between 

about 6 and 18 carbon atoms; 

C. one or more ethoxylated alcohols selected from the group consisting of 

5 alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is 

less than 5 moles; 

d. a fatty acid of the structure R-(C’O)-OH, wherein R is selected from 

ailcyl, alkenyl or aikynyl having from about 10 to 24 carbon atoms, with 

e. a source of nitrogen in an anhydrous state or as an aqueous solution 

10 selected from the group consisting of the ammonia, bydrazine, ethyl hydrazine, dialkyl 

hydrazine, urea, ethanâlamine, monoalkyl ethanolatnine, and dialkyl ethanolamine 

wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl 

wherein trialkylaniines are excluded; 

wherein the combustible fuel is any conventional or synthetic combustible fuel. 

15 22. The additive composition of claim 1, wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-36% aqueous solution; and one or more of the following: 

b. one or more alcohols selected from the group consisting of clear, liquid 

20 saturated or unsaturated, straight- or branched-chain alcohols having from between 

about 6 and 18 carbon atoms; 

C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is 

less than 5 moles; 

25 d. a fatty acid of the structure R-(C0)-OH, wherein R is selected from 

alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

C. a source of nitrogen in an anhydrous state or as an aqueous solution 

selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

hydrazine, urea, ethanolatnine, monoalkyl ethanolamine, and dialkyl ethanolamine 

30 wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl, 

wherein trialkylamines are excluded; 

wherein the combustible fuel is a fossil fuel such oil, jet fuel, kerosene, other 

distillate fuels, coal as Diesel fuel, beating slurry, gasoline or combinations thereof 
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23. The additive composition of claim I wherein: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-36% aqueous solution; and one or more of the following: 

b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-chain alcohols having from between 

about 6 and 18 carbon atoms; 

C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is 

less than 5 moles; 

d. a fatty acid of the structure R.(C’O)-OH, wherein R is selected from 

alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

e. a source of nitrogen in an anhydrous state or as an aqueous solution 

selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dlaklyl 

hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 

wherein alkyl is independently selected from methyl, ethyl, n-proI or isopropyl, 

wherein trialkylamines are excluded; 

wherein the combustible fuel is a renewable oil, such as triglycerides from any 

feedstock, esteriflcation products, waste vegetable oils, tallow, tall oils or combinations 

20 thereof. 

25 

30 

24. The additive composition of claim 1 Wherein-

a.
herein:a.

 one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-360/6 aqueous solution; and one or more of the following: 

b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-chain alcohols having from between 

about 6 and l8carbonatotns; 

C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is 

less than 5 moles; 

d. a fatty acid of the structure R-(C=O)-OK wherein R is selected from 

alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

C. a source of nitrogen in an anhydrous state or as an aqueous solution 

PCT/uS99/00598 
W099135215  

98 

selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 

wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl, 

wherein trialkylanlines are excluded; 

5 wherein the combustible fuel is other alcohols, such as long-chain saturated 

fatty alcohols which are solid at room (ambient) temperature, having between about 12 

and 18 carbon atoms. 

25. An additive composition for a combustible fuel, which may also be 

used itself as a fuel composition, to utilize readily available and renewable resources 

10 and produce improved fuel performance and combustion, which fuel comprises a 

composition of components: 

a. one or more alcohols selected from the group consisting of water-soluble 

alcohols having between about I and 5 carbon atoms as defined herein in an anhydrous 

state or as a 0.5-360/6 aqueous solution; and one or more of the following: 

15 b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-chain alcohols having from between 

about 6 and 18 carbon atoms; 

C. one or more ethoxylated alcohols selected from the group consisting of 

alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is 

20 less than 5 moles; 

d. a fatty acid of the structure R-(C=O)-0H wherein R is selected from 

ailcyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

e. a source of nitrogen in an anhydrous state or as an aqueous solution 

selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

25 hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 

wherein alkyl is independently selected from methyl ethyl n-propyl or isopropyl, 

wherein trialkylamines are excluded; 

wherein the above composition comprises the total combustible fuel and the 

ratio of the other combustible fuels: above composition is 0:100. 

30 

26. An additive composition for a combustible fuel to produce improved 

combustion and reduced smoke and particulate production of the fuel, which additive 

comprises a composition of components: 
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EL a fatty acid of the structure R-(C=O)-OH, wherein R is selected from alkyl, comprises a composition of components: 

alkenyl or alkynyl having from about 10 to 24 carbon atoms is present in between about a. a fatty acid of the structure R-(C’O)-OH, wherein R is selected from 

15 and 60 parts by volume; alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms is present in between 

b. at least one alcohol selected from the group consisting of methanol, ethanol, about 15 and 60 parts by volume; 

5 propanol, butanol, pentanol. and clear liquid alcohols having from between about 6 and 12 5 b. ethanol is present in between about l8 and 75parts; 

carbon atoms, is present in between about 18 and 75 parts by volume, where methanol is C. water which is present in between about 2 and 32 parts by volume; and 

combined with at least one other alcohol; d. urea and/or ammonia sufficient to neutralize between about 40 to 70 

C. water which is present in between about 2 and 32 parts by volume; and percent of the fatty acid of subpart a; 

d. urea sufficient to neutralize between about 40 to 70 percent of the fatty acid wherein the additive composition optionally excludes ethylene glycol, glycerine, 

10 of subpart a; 10 polyethylene, polyoxyethylene, polyoxypropylenes, aromatic organic coumpounds, 

wherein the additive composition optionally excludes ethylene glycol, glycerine, sulfur, sulfur compounds, metals, metal compounds, compounds of phenanthrene, and 

polyethylene, polypropylene, aromatic organic coumpounds, sulfur, sulfur compounds, emulsifiers of the general formula: 

metals, metal compounds, compounds of phenanthrene, and emulsifiers of the general 

f=jls�15 
(CH3-CH-0),,H 

15 R2 H’ ’(CH2-CH-0),,H 
(CH2-dH-0),,H 

R1-N 
H  (CH2-ç1-0).H  R4-(06-çH-CH),-X  

or 20 
20 

R-(O-c1.CH-X 
its 

wherein R1 and R4 each independently is a saturated or unsaturated, straight-

chain or branched hydrocarbon aliphatic radical each of 4 to 24 C atoms (e.g., alkyl or 

wherein R and R4 each independently is a saturated or unsaturated, straight- alkeny) or R4 is also can be alkylphenyl of 1 to 18 C atoms in the optioanliy branched 

25 chain or branched hydrocarbon aliphatic radical each of 4 to 24 C atoms (e.g., alkyl or 25 alkyl chain or H; R2, R3 and R each independently represent a methyl group or H, n 

alkenyl) or R4 isalkylphenyl of 1 to 18 C atoms inthe optionally branched allcyl chain plus mis to be anumber from ito 20; z can be anumber from 0 to 15; and  is - 

or H; R2, R3 and P5 each independently represent a methyl group of H, n plusm is a COO(-) or -OCH2COO(-), wherein, substitutents R. R3 and R5 are the same or different 

number from I to 20; zis a number from 0 to 15; and  is -COO(-) or -OCH2COO(-), in different monomer units of each chain, and optionally other organic diacids are 

wherein, substjtuecnts R21 R3 and R5 the same or different in different monomer units of excluded, wherein the fuel/additive is a ratio to produce a water-in-oil (w/o) emulsion, 

30 each chain, and optionally other organic diacids are excluded. 30 between about 65:35 to 90:10 by volume. 

Preferably the fuel/additive is in a ratio to produce a water-in-oil (w/o) 

emulsion, i.e., between about 50:50 to 95:5, more preferably between about 65:35 to 

90:10, and most preferably about 80:20 to 85:15. 

27. An additive composition for a combustible fuel to produce improved 

35 combustion and reduced smoke and particulate production of the fuel, which additive 



WO 99/35215 
PcrIUS99I00598 

101 

28. The addition of claim 1 which is selected from the group consisting of: 

a) fatty acid (Iinoleic/oleic (50:50) 24 parts by volume 

CB-10 alcohol (2 EH-l) 8 parts by volume 

5% aqueous ethanol, denatured 

5 with methanol 32 parts by volume 

ammonia 3.3 parts by volume 

where the additive: fossil fuel ratio is 10:90 to 5:95; or 

b) fatty acid (linoleic/oleic (50:50) 16 parts by volume 

C8-10 alcohol (2 EH-l) 16 parts by volume 

10 5% aqueous ethanol, denatured 

with methanol 32 parts by volume 

ammonia 2.2 pasts by volume 

where the additive: fossil fuel ratio is 10:90 to 5:95 

29. A method to determine the suitability of a composition as a useful 

15 additive to a combustible fuel to improve combustion, which method comprises: 

a. combining first a fatty acid at ambient conditions with water in soluble 

alcohol; 

b. adding water soluble alcohol, water or combinations thereof-, observing a 

cloudy mixture when water is added; 

20 C. adding aqueous ammonia with low shear agitation with the production of 

mild heat of reaction and observing clearing of the mixture forming an emulsion; and 

d. adding the clear mixture of step (c) to diesel fuel observing a clear 

mixture of addition with (diesel fuel, with the proviso that if clearing doesn’t occur in 

both step (c) and step (d) then the microemulslon formed by the additive/diesel fuel will 

25 not be stable and win separate ova time O?attemperatnre below O°C. 
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