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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO  

DIRECCIÓN DE NUEVAS CREACIONES 

E.   S.   D. 

 

 

Re: Expediente No. NC2018/0013301 

Solicitud de patente a nombre de REG SYNTHETIC FUELS, LLC 

 

 

Yo, CAROLINA DAZA MONTALVO identificada como aparece al pie de mi firma, 

domiciliada en la Carrera 11 No. 86-53, obrando como apoderada de la sociedad REG 

SYNTHETIC FUELS, LLC, domiciliada en Estados Unidos de América, respectivamente, 

solicitantes de la patente de la referencia, en respuesta al oficio No. 1333 notificado 

electrónicamente el 08 de febrero de 2021, relacionado con los requerimientos de fondo 

de la solicitud, y para el cual solicité prórroga de 30 días el 03 de mayo de 2021, 

atentamente me permito presentar la siguiente información: 

  

1. Modificaciones a las Reivindicaciones  

 

Con fundamento en la facultad que confiere el artículo 34 de la Decisión 486 al 

solicitante para modificar la solicitud de patente en cualquier momento del trámite, 

presento junto con este memorial nuevo capítulo reivindicatorio, el cual consta de cinco 

(5) reivindicaciones y reemplaza completamente el capítulo presentado anteriormente. 

Las modificaciones realizadas se presentan a continuación:  

 

1.1 Se ha modificado la reivindicación 1, incluyendo la característica “en donde la 

composición es adecuada como combustible de turbina, combustible para aviación, 

fluido para encender carbón o una combinación de dos o más de los mismos”, con el fin 

de dar mayor claridad a la materia a proteger. Dichas modificaciones se encuentran 

debidamente soportadas en la solicitud PCT, por ejemplo en los párrafos [0036] y 

[0086]. 

 

1.2 Se modificó la reivindicación 2 para recitar “en donde 75 % - 93 % en peso de la 

composición comprende n-parafinas con un número par de carbonos” y así definir con 
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mayor claridad la presente invención. Dicha modificación se encuentra debidamente 

sustentada en el párrafo [0032] de la solicitud PCT. 

 

1.3 Se eliminaron las reivindicaciones 6 a 9. 

 

En cuanto a estas modificaciones, me permito decir que las mismas no amplían de 

ninguna manera la materia objeto de la presente solicitud y se realizaron con el ánimo 

de superar las objeciones de claridad y patentabilidad planteadas por el examinador en 

su concepto técnico. 

 

En consecuencia, nos permitimos indicar que el presente capítulo reivindicatorio, que 

incluye cinco (5) reivindicaciones, se ajusta a las disposiciones del artículo 30 de la 

Decisión 486/00. 

 

2.  Pago de tasas 

 

En relación con el número de reivindicaciones, atentamente nos permitimos decir que 

no se adjunta tasa por concepto de reivindicaciones adicionales, toda vez que el nuevo 

capítulo reivindicatorio tiene un menor número de reivindicaciones a las presentadas 

previamente, y en esencia es el mismo objeto, pero definido con mayor claridad. 

 

Por otra parte, me permito adjuntar recibo por concepto de pago de tasa de modificación 

a las reivindicaciones, según lo establecido en la Resolución No. 59669 de 2020. 

 

3.  Novedad  

 

El examinador establece que las reivindicaciones 6 a 9 carecen de novedad a la luz de 

las enseñanzas del documento US 2016/046541 (D2).  

 

A este respecto, nos permitimos informar que dichas reivindicaciones han sido 

eliminadas del pliego reivindicatorio. Por tanto, se superan las objeciones realizadas. 

 

4. Nivel Inventivo 

 

El examinador establece que las reivindicaciones 1 a 5 carecen de nivel inventivo a la 

luz de las enseñanzas descritas en los documentos US 3,985,638 (D1) y JP2012511907 

(D3). 
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A este respecto, me permito decir que el artículo 18 de la Decisión 486 establece que 

“Se considerará que una invención tiene nivel inventivo, si para una persona del oficio 

normalmente versada en la materia técnica correspondiente, esa invención no hubiese 

resultado obvia ni se hubiese derivado de manera evidente del estado de la técnica”. 
 

Lo anterior significa que el análisis de nivel inventivo NO es una comparación de los 

objetos de las anterioridades y la solicitud en estudio. El análisis de nivel inventivo debe 

demostrar la obviedad de la invención y establecer cómo ésta no contiene un salto 

cualitativo, que demuestre su altura inventiva, teniendo en cuenta que se hace 

necesario demostrar que la invención analizada carece de nivel inventivo y hubiese 

sido obvia para una persona versada en la materia. 

 

De acuerdo con lo anterior, el solicitante desea manifestar respetuosamente su 

desacuerdo ya que teniendo en cuenta las modificaciones presentadas en el nuevo 

capítulo reivindicatorio se superan las objeciones realizadas ya que dichas 

características no se encuentran divulgadas en los documentos citados por el 

examinador.  

 

El solicitante desea indicar que, para una mejor referencia de los documentos citados, 

el documento “D3” corresponde a la solicitud US 2011/0300594 (copia adjunta a este 

memorial), con el fin de correlacionar más fácil con los párrafos del documento 

JP2012511907. Adicionalmente, se adjunta una copia del documento US 7,666,294, a 

la que se hace referencia a lo largo de los argumentos presentados a continuación. 

 

La reivindicación 1 modificada describe actualmente: 

 

1. Una composición que comprende: 

− 98 % - 100 % en peso de n-parafinas C7-C12, en donde 10 % - 40 % en peso 

de la composición comprende n-decano, 20 % - 80 % en peso de la 

composición comprende n-dodecano, y 75 % - 93 % en peso de la 

composición comprende parafinas con un número par de carbonos, y una 

relación en peso de las parafinas C12 con respecto a las parafinas C11 de 3,0:1 

a 1,2:1; 

− 0,01 % - 0,1 % en peso de compuestos oxigenados; y 

− 0,001 % - 0,1 % en peso de compuestos aromáticos; 

en donde la composición es adecuada como combustible de turbina, combustible 
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para aviación, fluido para encender carbón o una combinación de dos o más de 

los mismos. 

D1 y D3 en combinación no enseñan, sugieren o guían a una persona experta en la 

técnica para (i) generar las composiciones particularmente reclamadas en la presente 

invención, y (ii) razonablemente esperar que dichas composiciones reclamadas puedan 

ser adecuadas como combustible para turbinas, combustible para aviación, un fluido 

para encender carbón, o una combinación de dos o más de los mismos. 

 

D1 no enseña o sugiere las composiciones reclamadas en la presente invención y no 

enseña o sugiere una composición que incluya al menos 98% en peso de n-parafinas 

C7-C12 que podría ser adecuada como combustible para turbinas, combustible para 

aviación, fluido para encender carbón, o una combinación de dos o más de los mismos. 

D1 enseña la mezcla de un querosén de destilación directa desaromatizado con n-

decano, n-dodecano, polímeros de propileno hidrogenado y/o polímeros de butileno 

hidrogenado para producir combustibles para aviones con puntos de humo altos y 

puntos de congelación bajos (D1, columna 1, líneas 27-45). Una persona experta en la 

técnica entendió que el “querosén de destilación directa” era altamente isoparafínico, 

como lo demuestra la patente US 7,666,294 (Ver, por ejemplo, la patente US 

7,666,294, columna 1, líneas 27-31, columna 2, líneas 32-55). D1 describe la mezcla 

como máximo del 40 por ciento en volumen de n-decano con dicho querosén de 

destilación directa (D1, reivindicación 1, Tabla II, columna 6, líneas 13-38), por lo que 

necesariamente revela composiciones con una cantidad significativa de isoparafinas 

como combustibles para aviones. Nada en D1 sugiere o indica de otra manera que una 

persona experta en la técnica consideraría que una composición que incluye al menos 

98% en peso de n-parafinas C7-C12 podría ser adecuada como combustible para 

turbinas, combustible para aviación, fluido para encender carbón o una combinación de 

cualquier otro dos o más de los mismos. 

 

D3 no proporciona ninguna motivación ni instruye ninguna utilidad para hacer una 

composición de acuerdo con las reivindicaciones de la presente invención. Además, D3 

no sugiere a una persona experta en la técnica que cualquier fracción discutida en D3 

sea adecuada como combustible de turbina, combustible para aviación o fluido para 

encender carbón. En cambio, como enseñó D3, una persona experta en la técnica habría 

entendido que generar un producto a partir de triglicéridos y ácidos grasos que tiene 

propiedades comparables al combustible diesel de petróleo implica múltiples pasos que 

incluyen hidrodesoxigenación así como hidroisomerización y/o hidrocraqueo (D3 (citas 
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de U.S. 2011/0300594), [0059], [0121]1). D3 enseña que la alimentación para generar 

los ácidos carboxílicos lineales de D3 se puede “obtener de un proceso de diesel verde” 
donde dicho proceso de diesel verde “implica hidrodesoxigenación (HDO)” (D3, [0104] 

- [0105]2, reivindicación 133. Los alcanos no convertidos en ácidos carboxílicos lineales 

se denominan “producto de hidrocarburo residual” (D3, [0006], [0105] - [0106], [0148] 

- [0151]4. Ninguna de las fracciones o productos de D3 se enseña o implica que sea 

adecuada como combustible de turbina, combustible para aviación o fluido para 

encender carbón. 

 

Por lo tanto, según lo sustentado por la patente US 7,666,294, D1 y D3 en combinación 

no enseñan, sugieren o guían de otra manera a una persona experta en la técnica para 

(i) generar las composiciones particularmente reclamadas en la presente invención, y 

(ii) razonablemente esperar que dichas composiciones reclamadas puedan ser 

adecuadas como combustible para turbinas, combustible para aviación, un fluido para 

encender carbón, o una combinación de dos o más de los mismos. 

 

En contraste, el solicitante reclama una composición diferente a la descrita por la técnica 

citada, donde la composición es adecuada como combustible de turbina, combustible 

para aviación, fluido para encender carbón o una combinación de dos o más de los 

mismos. El ejemplo 1 describe la generación de una composición de acuerdo con las 

reivindicaciones de la presente invención (Solicitud PCT5, [0069] - [0073]). En 

particular, la composición descrita en [0073] en el Ejemplo 1 incluye: 

• 99.633 % en peso de n-parafinas C7-C12; 

• 28.322 % en peso de n-decano; 

• 27.217 % en peso de n-dodecano; 

• más del 76 % en peso de parafinas con un número par de carbonos; 

• una relación en peso de las parafinas C12 con respecto a las parafinas C11 de 

1,3:1; 

• menos de 0.1 % en peso de compuestos oxigenados; y 

• menos de 0.1 % en peso de compuestos aromáticos. 

 

 
1El solicitante considera que estas referencias corresponden a [0051] y [0113] de JP2012-511907 (D3). 
2El solicitante considera que estas referencias corresponden a [0096]-[0097] de JP2012-511907 (D3). 
3El solicitante considera que la reivindicación 13 de US 2011/0300594 es la misma reivindicación 13 de JP2012-511907 

(D3).  
4 El solicitante considera que estas referencias corresponden a [0006], [0097]-[0098], [0140]-[0143] de JP2012-511907 

(D3). 
5Referencias para solicitud PCT WO 2017/197017. 
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Esta composición tiene un punto de inflamación de 41,2°C “que es ideal para 

aplicaciones de fluido de ignición de carbón y aplicaciones de combustible portátil” 
(Solicitud PCT, [0073]). Además, este punto de inflamación está por encima del valor 

de especificación mínimo de 38°C para combustibles para aviación proporcionado en 

ASTM D7566 (Solicitud PCT, [0077]). 

 

En resumen, basándose en la combinación de D1 y D3 a la luz de la Patente US 

7,666,294, una persona experta en la técnica no habría buscado generar las 

composiciones particularmente reclamadas en la presente solicitud e, incluso si lo 

hubiera hecho, no habría esperado razonablemente las composiciones reclamadas en la 

presente invención como adecuadas como combustible para turbinas, combustible para 

aviación o fluido para encender carbón. En cambio, basándose en la técnica citada, una 

persona experta en la técnica habría pensado que se requería una mayor isomerización 

de composiciones principalmente n-parafínicas a composiciones principalmente 

isoparafínicas con el fin de proporcionar una composición adecuada como combustible 

de turbina, combustible para aviación y/o un fluido para encender carbón. Como se 

ilustra en la presente solicitud, las composiciones reclamadas son adecuadas como 

combustible de turbina, combustible para aviación, fluido para encender carbón o una 

combinación de dos o más de los mismos. En consecuencia, las composiciones 

reclamadas en la presente invención poseen una actividad inventiva sobre la técnica 

citada y, por lo tanto, las objeciones de la actividad inventiva deben retirarse. 

 

De hecho, en la correspondiente solicitud de JP, la Oficina de Patentes de JP encontró 

específicamente que la composición de la presente reivindicación 1 era novedosa e 

inventiva sobre la técnica citada por el examinador de Colombia y, por lo tanto, emitió 

la patente JP. Nº 6887445. 

 

De esta forma, teniendo en cuenta que los documentos D1, D2 y D3 no mencionan, 

describen o sugieren, en forma individual o en combinación, todas las características 

técnicas reclamadas en el nuevo capítulo reivindicatorio presentado por el solicitante, 

las nuevas reivindicaciones son novedosas, e inventivas sobre el estado del 

arte.  

 

En este sentido, y siguiendo el Manual Andino de Patentes, la presente invención tal y 

como se encuentra definida en las reivindicaciones 1 a 5, tiene diferencias con el estado 

del arte e implicó un nivel inventivo durante su desarrollo, por lo cual debe ser 

considerada como novedosa e inventiva según las disposiciones de los artículos 16 y 18 

de la Decisión 486. 
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5. Conclusión 

 

Con las modificaciones introducidas y los argumentos presentados puede concluirse 

que: 

 

i) La presente solicitud es clara, concisa y está debidamente soportada en la 

descripción, cumpliendo con los requerimientos del Artículo 30 de la Decisión 

486; y 

 

ii) Las reivindicaciones actuales son patentables sobre D1, D2 y D3, cumpliendo 

así con los requerimientos de los Artículos 16 y 18 de la Decisión 486. 

 

Por tanto, atentamente me permito solicitar a ese Despacho otorgar el privilegio de 

patente solicitado a la solicitud en estudio, toda vez que cumple a cabalidad con los 

requerimientos de la Decisión 486/00. 

 

En consecuencia, solicitamos a ese Despacho pronunciarse en relación con todos los 

argumentos presentados en este memorial dando estricta aplicación al principio del 

debido proceso consagrado en el artículo 29 de la Constitución Nacional. 

 

6. Anexos 

 

- Nuevo capítulo reivindicatorio conformado por 5 reivindicaciones. 

- Documentos US 2011/0300594 y US 7,666,294 

- Recibo de pago correspondiente a la Tasa de modificación a las 

reivindicaciones. 

 

 

Señora Directora, 
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1 

 

REIVINDICACIONES MODIFICADAS 

 

1. Una composición que comprende: 

− 98 % - 100 % en peso de n-parafinas C7-C12, en donde 10 % - 40 

% en peso de la composición comprende n-decano, 20 % - 80 % en 

peso de la composición comprende n-dodecano, y 75 % - 93 % en 

peso de la composición comprende parafinas con un número par de 

carbonos, y una relación en peso de las parafinas C12 con respecto 

a las parafinas C11 de 3,0:1 a 1,2:1; 

− 0,01 % - 0,1 % en peso de compuestos oxigenados; y 

− 0,001 % - 0,1 % en peso de compuestos aromáticos; 

en donde la composición es adecuada como combustible de turbina, 

combustible para aviación, fluido para encender carbón o una 

combinación de dos o más de los mismos. 

 

2. La composición de acuerdo con la reivindicación 1, en donde 75 % - 93 

% en peso de la composición comprende n-parafinas con un número 

par de carbonos. 

 

3. La composición de acuerdo con cualquiera de las reivindicaciones 1-2, 

en donde 20 % - 30 % en peso de la composición comprende n-octano. 

 

4. La composición de acuerdo con cualquiera de las reivindicaciones 1-3, 

en donde la relación en peso de las parafinas C10 con respecto a las 

parafinas C11 es de 2,0:1 a 0,5:1. 

 

5. La composición de acuerdo con cualquiera de las reivindicaciones 1-4, 

en donde la relación en peso de las parafinas C12 con respecto a las 

parafinas C10 es de 2,0:1 a 0,5:1. 
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US 7,666,294 B2 

1 
DEPRESSED FREEZE POINT KEROSENE 

FUEL COMPOSITIONS AND METHODS OF 

MAKING AND USING SAME 

2 
Tropsch derived kerosene fuel, said Fischer-Tropsch derived 

kerosene fuel comprises normal and iso-paraffins in a weight 

ratio of greater than 1: 1. 

For another embodiment, a fuel composition is provided 
FIELD OF THE INVENTION 

The present invention relates to fuel compositions. 

BACKGROUND OF THE INVENTION 

5 comprising a petroleum derived kerosene fuel and a Fischer-

Tropsch derived kerosene fuel wherein the freeze point of the 

composition is lower than the freeze points of both of said 

petroleum derived kerosene fuel and said Fischer-Tropsch 

derived kerosene fuel. 
10 In further embodiments, a method of preparing such fuels 

and a method of operating a jet engine or a fuel engine using 

such fuels are provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows the freezing point behaviour of blends of a 

Fischer-Tropsch derived kerosene fuel and petroleum derived 

kerosene fuel. 

The freeze point of a fuel composition is an important 

factor in determining whether it is suitable for use in power 

units which are intended for operation under low temperature 

conditions, such as for example arctic conditions. It is also an 

important factor in relation to aviation use, for which low 15 

temperature conditions are experienced at high altitudes. It is 

clearly vital that the fuel composition does not freeze or cause 

flow to be restricted (because of increased viscosity or 

blocked filters) during operation, otherwise the consequences 

could be disastrous. 
FIG. 2 shows the freezing point behaviour of another blend 

20 of a Fischer-Tropsch derived kerosene fuel and petroleum 

derived kerosene fuel. Additives are known for inclusion in fuel compositions to 

enable them to be used under such low temperature condi-

tions. Such additives include flow improver additives and wax 

anti-settling agents. However, it would be desirable to be able 

to achieve the low temperature effects of such additives whilst 25 

reducing, or even eliminating, their presence. 

In "Qualification of Sasol semi-synthetic Jet A- l as com­

mercial jet fuel", SwRI-8531, Moses et al., November 1997, 

FIG. 3 shows the freezing point behaviour of yet another a 

Fischer-Tropsch derived kerosene fuel and petroleum derived 

kerosene fuel. 

DETAILED DESCRIPTION OF THE INVENTION 

It has now been found that when blending certain Fischer-

Tropsch derived kerosene fuels with petroleum derived kero-

sene fuels the freeze point of the blend is lower than the freeze 

points of both of the blend components. 

According to the present invention there is provided a fuel 

composition comprising a petroleum derived kerosene fuel 

is described the blending into jet A-1 fuel of a synthetic 

iso-paraffinic kerosene (IPK), derived from synthesis gas 30 

through a Fischer-Tropsch process. IPK is described as hav-

ing a very low freezing point, which is stated to be typically 
less than -60° C. Blends of 25% and 50% IPK in Jet A-1 are 

described as having freeze points of above -60° C., but below 

the freezing point of Jet A-1, which is indicated to be -47 to 

-49° C. Therefore, the freeze points of the blends lie between 

the respective freeze points of the blend components. This 

document also refers to the freeze points of blends of SMDS 

(i.e. Shell Middle Distillate Synthesis) kerosene with conven-

tional fuels always being lower than predicted by blending 

ratio, i.e. below that according to a linear blending formula, 

but with no reference to where the freeze points of the blends 

35 
and a Fischer-Tropsch derived kerosene fuel, wherein said 

Fischer-Tropsch derived kerosene fuel contains normal and 

iso-paraffins in a weight ratio of greater than 1: 1, and option-

ally wherein the freeze point of the composition is lower than 

the freeze points of both of said petroleum derived kerosene 

lie in relation to the freeze points of the blend components. 

Therefore, from the disclosure of this document it would not 

be expected that the freeze point ofblends would lie below the 

freeze points of both of the blend components. 

In "Freezing point of jet fuel blends", Schmidt, Minutes of 

the meeting of the low temperature flow performance of avia­

tion turbine fuels group, CRC Aviation fuel, lubricant and 

equipment research meeting, April 1995, there is discussion 

40 
fuel and said Fischer-Tropsch derived kerosene fuel. 

According to the present invention there is also provided a 

fuel composition comprising a petroleum derived kerosene 

fuel and a Fischer-Tropsch derived kerosene fuel wherein the 

freeze point of the composition is lower than the freeze points 

45 
of both of said petroleum derived kerosene fuel and said 

Fischer-Tropsch derived kerosene fuel, and optionally 

wherein said Fischer-Tropsch derived kerosene fuel contains 

normal and iso-paraffins in a weight ratio of greater than 1: 1. 

Preferably, said ratio is in the range greater than 1: 1 to 4: 1, 

50 more preferably in the range greater than 1: 1 to 3: 1, most 

preferably in the range 1.5:1 to 3: 1. of the relationship of the measured freeze points of various jet 

fuel blends in relation to linear blending assumptions. It is 

shown in this document that said freeze points could be higher 

than or lower than the freeze points based on linear blending 

assumptions, and can be between the freeze points of the 55 

blending components or below the freeze points of both of the 

blend components. Thus, it is not possible to predict from this 

document what the relationship will be between the freeze 

point of a blend and the freeze points of the blend compo-

nents, particularly of blends in which one of the components 60 

is a Fischer-Tropsch derived fuel, such fuels not being men-

tioned in this document. 

Preferably, said Fischer-Tropsch derived kerosene fuel is 

present in the fuel composition in the amount of0.1 to 99.9% 

v, more preferably 0.1 to 81% v or 5 to 99.9% v, or most 

preferably 30 to 65% v. 

The fuel composition comprising a petroleum based kero-

sene fuel of a Fischer-Tropsch derived kerosene fuel having a 

freeze point higher than that of the petroleum derived kero-

sene fuel can be used for the purpose of reducing the freeze 

point of the fuel composition below that of the petroleum 

derived kerosene fuel. 

The fuel composition comprising a Fischer-Tropsch 

derived kerosene fuel of a petroleum derived kerosene fuel 

having a higher freeze point than that of the Fischer-Tropsch 

65 derived kerosene fuel can be used for the purpose of reducing 

the freeze point of the fuel composition below that of the 

Fischer-Tropsch derived kerosene fuel. 

SUMMARY OF THE INVENTION 

In one embodiment, a fuel composition is provided com-

prising a petroleum derived kerosene fuel and a Fischer-
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3 
The Fischer-Tropsch derived kerosene fuel can be used as 

a freeze point depressant in a fuel composition. 

4 

The fuel composition of the invention can be used in power 

units. According to the present invention there is yet further 

provided a method of operating a jet engine or a diesel engine 
5 

and/or an aircraft which is powered by one of more of said 

engines, which method involves introducing into said engine 

The carbon monoxide and hydrogen may themselves be 

derived from organic or inorganic, natural or synthetic 

sources, typically either from natural gas or from organically 

derived methane. 

A kerosene product may be obtained directly from this 

reaction, or indirectly for instance by fractionation of a Fis-

cher-Tropsch synthesis product or from a hydrotreated Fis-

cher-Tropsch synthesis product. Hydrotreatment can involve 

hydrocracking to adjust the boiling range (see, e.g. GB-B-

2077289 and EP-A-0147873) and/or hydroisomerisation 

which can improve base fuel cold flow properties by increas-

a fuel composition according to the present invention. 

ing the proportion of branched paraffins. EP-A-0583836 

describes a two-step hydrotreatment process in which a Fis-

cher-Tropsch synthesis product is firstly subjected to hydro-

According to the present invention there is yet further 10 

provided a process for the preparation of a fuel composition 

which process involves blending a petroleum derived kero-

sene fuel with a Fischer-Tropsch derived kerosene fuel, said 

Fischer-Tropsch derived kerosene fuel containing normal and 

iso-paraffins in the ratio of greater than 1: 1. 15 conversion under conditions such that it undergoes substan-

tially no isomerisation or hydrocracking (this hydrogenates 

the olefinic and oxygen-containing components), and then at 

least part of the resultant product is hydroconverted under 

conditions such that hydrocracking and isomerisation occur 

The present invention may be used to formulate fuel blends 

which are expected to be of particular use in modern com-

mercially available aviation engines as alternatives to the 

standard aviation base fuels, for instance as commercial and 

legislative pressures favour the use of increasing quantities of 

synthetically derived fuels. 

In the context of the present invention, "use" of a fuel 

component in a fuel composition means incorporating the 

component into the composition, typically as a blend (i.e. a 

physical mixture) with one or more other fuel components, 

conveniently before the composition is introduced into an 

engine. 

The fuel compositions to which the present invention 

relates have use in aviation engines, such as jet engines or aero 

diesel engines, but also in any other suitable power source. 

Each base fuel may itself comprise a mixture of two or 

more different fuel components, and/or be additivated as 

described below. 

The kerosene fuels will typically have boiling points within 

the usual kerosene range of 130 to 300° C., depending on 

grade and use. They will typically have a density from 77 5 to 

840 kg/m3
, preferably from 780 to 830 kg/m3

, at 15° C. (e.g. 

ASTM D4502 or IP 365). They will typically have an initial 

boiling point in the range 130 to 160° C. and a final boiling 

point in the range 220 to 300° C. Their kinematic viscosity at 

-20° C. (ASTM D445) might suitably be from 1.2 to 8.0 

mm2/s. 

It may be desirable for the composition to contain 5% v or 

greater, preferably 10% v or greater, or more preferably 25% 

v or greater, of the Fischer-Tropsch derived fuel. 

The Fischer-Tropschderived fuel should be suitable for use 

as a kerosene fuel. Its components (or the majority, for 

instance 95% w or greater, thereof) should therefore have 

boiling points within the typical kerosene fuel range, i.e. from 

130 to 300° C. It will suitably have a 90% v/v distillation 

temperature (T90) of from 180 to 220° C., preferably 180 to 

200° C. 

By "Fischer-Tropsch derived" is meant that the fuel is, or 

derives from, a synthesis product of a Fischer-Tropsch con-

densation process. The Fischer-Tropsch reaction converts 

carbon monoxide and hydrogen into longer chain, usually 

paraffinic, hydrocarbons: 

20 to yield a substantially paraffinic hydrocarbon fuel. The 

desired kerosene fraction( s) may subsequently be isolated for 

instance by distillation. 

Other post-synthesis treatments, such as polymerisation, 

alkylation, distillation, cracking-decarboxylation, isomerisa-

25 tion and hydroreforming, may be employed to modify the 

properties of Fischer-Tropsch condensation products, as 

described for example in U.S. Pat. No. 4,125,566 and U.S. 

Pat. No. 4,478,955. 

Typical catalysts for the Fischer-Tropsch synthesis of par-

30 affinic hydrocarbons comprise, as the catalytically active 

component, a metal from Group VIII of the periodic table, in 

particular ruthenium, iron, cobalt or nickel. Suitable such 

catalysts are described for example in EP-A-0583836 (pages 

35 

3 and 4). 

An example of a Fischer-Tropsch based process is the 

SMDS (Shell Middle Distillate Synthesis) described in "The 

Shell Middle Distillate Synthesis Process", van der Burgt et al 

(paper delivered at the 5th 
Synfuels Worldwide Symposium, 

Washington DC, November 1985; see also the November 

40 1989 publication of the same title from Shell International 

Petroleum Company Ltd., London, UK). This process (also 

sometimes referred to as the Shell™ "Gas-to-Liquids" or 

"GTL" technology) produces middle distillate range products 

by conversion of a natural gas (primarily methane) derived 

45 synthesis gas into a heavy long-chain hydrocarbon (paraffin) 

wax which can then be hydroconverted and fractionated to 

produce liquid transport fuels such as kerosene fuel compo-

sitions. A version of the SMDS process, utilising a fixed-bed 

reactor for the catalytic conversion step, is currently in use in 

50 Bintulu, Malaysia and its products have been blended with 

petroleum derived gas oils in commercially available auto-

motive fuels. 

55 

Gas oils prepared by the SMDS process are commercially 

available from the Royal Dutch/Shell Group of Companies. 

Suitably, in accordance with the present invention, the 

Fischer-Tropsch derived kerosene fuel will consist of at least 

90% w, preferably at least 95% w, more preferably at least 

98% w, most preferably at least 99% w, of paraffinic compo-

nents, preferably normal and iso-paraffins. The weight ratio 

60 of normal to iso-paraffins will preferably be in the ranges 

indicated above. The actual value for this ratio will be deter-

in the presence of an appropriate catalyst and typically at 

elevated temperatures (e.g. 125 to 300° C., preferably 175 to 

250° C.) and/or pressures (e.g. 500 to 10000 kPa, preferably 65 

1200 to 5000 kPa). Hydrogen:carbon monoxide ratios other 

than 2: 1 may be employed if desired. 

mined, in part, by the hydroconversion process used to pre-

pare the kerosene from the Fischer-Tropsch synthesis prod-

uct. Some cyclic paraffins may also be present. 

By virtue of the Fischer-Tropsch process, a Fischer-Trop-

sch derived kerosene has essentially no, or undetectable lev-

els of, sulphur and nitrogen. Compounds containing these 
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5 
heteroatoms tend to act as poisons for Fischer-Tropsch cata-

lysts and are therefore removed from the synthesis gas feed. 

Further, the process as usually operated produces no or vir-

tually no aromatic components. The aromatics content of a 

Fischer-Tropsch kerosene, as determined by ASTM D4629, 
5 

will typically be below 5% w, preferably below 2% w and 

more preferably below 1 % w. 

6 
The present invention may lead to any of a number of 

advantageous effects, including good engine low temperature 

performance. 

EXAMPLES 

The present invention will now be described by way of 

example and with reference to the accompanying drawings. The Fischer-Tropsch derived kerosene used in the present 

invention will typically have a density from 730 to 770 kg/m3 

at 15° C.; a kinematic viscosity from 1.2 to 6, preferably from 

2 to 5, more preferably from 2 to 3.5, mm2/s at -20° C.; and 

a sulphur content of20 ppmw (parts per million by weight) or 

less, preferably of 5 ppmw or less. 

10 
The drawings and examples are not intended to limit the 

invention to the particular form disclosed, but, the invention is 

to cover all modifications, equivalents, and alternates falling 

within the scope of the invention as defined by the claims. 

Preferably it is a product prepared by a Fischer-Tropsch 

methane condensation reaction using a hydrogen/carbon 

monoxide ratio of less than 2.5, preferably less than 1.75, 

more preferably from 0.4 to 1.5, and ideally using a cobalt 

containing catalyst. Suitably it will have been obtained from 

a hydrocracked Fischer-Tropsch synthesis product (for 

instance as described in GB-B-2077289 and/or EP-A-

FIG. 1 shows the freeze point behaviour of blends of 

15 SMDS-A and jet fuel Jl; 

FIG. 2 shows the freeze point behaviour of blends of 

SMDS-A and jet fuel 12; and 

FIG. 3 shows the freeze point behaviour of blends of 

20 
SMDS-B and jet fuel 13. 

0147873), or more preferably a product from a two-stage 

hydroconversion process such as that described in EP-A-
25 

0583836 (see above). In the latter case, preferred features of 

the hydroconversion process may be as disclosed at pages 4 to 

The effect of Fischer-Tropsch, i.e. SMDS, derived kero-

senes on the freeze points of kerosene blends was assessed 

using the manual freeze point procedure required in interna-

tional jet fuel specifications, ASTM D2386/IP 16. 

Two SMDS kerosenes, each containing approved jet fuel 

antioxidant at approximately 20 mg/L, and five petroleum, 

i.e. crude oil, derived kerosenes were chosen to explore the 

effects. Details of these petroleum derived kerosenes, i.e. four 

finished jet fuels, made by typical production routes and 

6, and in the examples, ofEP-A-0583836. 

The finished fuel composition preferably contains no more 

than 3000 ppmw sulphur, more preferably no more than 2000 

ppmw, or no more than 1000 ppmw, or no more than 500 

ppmw sulphur. 

30 
meeting JetA-1 requirements in DEF STAN 91-91 (British 

Ministry ofDefence Standard DEF STAN 91-91/Issue 4 of14 
Jun. 2002 for Turbine Fuel, Aviation "kerosene type", Jet A-1, 

NATO code F-35, Joint Service DesignationAVTUR, or ver-

sions current at the time of testing) or "Check List" (Aviation 
35 

Fuel Quality Requirements for Jointly Operated Systems rep-

resent the most stringent elements of ASTM D1655 for Jet 

A-1 and DEF STAN 91-91 and some airport handling require-

ments of the IATA Guidance Material for Aviation Turbine 
Fuel "Kerosine Type Fuel". Jet fuel that meets the AFQRJOS 

The base fuel may itself be additivated (additive-contain-

ing) or unadditivated (additive-free). If additivated, e.g. at the 

refinery or in later stages of fuel distribution, it will contain 

minor amounts of one or more additives selected for example 

from anti-static agents ( e.g. STADIS™ 450 ( ex. Octel)), anti-

oxidants ( e.g. substituted tertiary butyl phenols), metal deac-

tivator additives (e.g. N,N'-disalicylidene 1,2-propanedi-

amine), fuel system ice improver additives (e.g. diethylene 

glycol monomethyl ether), corrosion inhibitor/lubricity 

improver additives (e.g. APOLLO™ PRI 19 (ex. Apollo), 

DCI 4A (ex. Octel), NALCO™ 5403 (ex. Nalco)), or thermal 45 

stability improving additives (e.g. APA 101™, (ex. Shell)) 

that are approved in international civil and/or military jet fuel 

specifications. 

40 is usually referred to as "Jet A-1 to Check List".), and a 

kerosene stream used in JetA-1 production, are listed in Table 

1. 

Fuel 

J1 

J2 

TABLE 1 

Description 

Jet fuel produced by Merox ® process. 

Hydroprocessedjet fuel, with 19 mg/L of 

antioxidant Ionox 75 (RDE/A/609). Unless otherwise stated, the (active matter) concentration 

of each such additional component in the additivated fuel 
50 

composition is at levels required or allowed in international 

J3 

J4 

Sl 

Jet fuel produced by caustic washing of straight 

run kerosene. 

Jet fuel produced by Merox ® process. 

Straight run kerosene stream. jet fuel specifications. 

In this specification, amounts ( concentrations, % v, ppmw, 

wt % ) of components are of active matter, i.e. exclusive of 55 

volatile solvents/diluent materials. 

Key properties of the SMDS fuels and petroleum derived 

fuels, measured usingASTM and IP methods approved in jet 

fuel specifications, are listed in Tables 2 and 3, respectively. 

Both SMDS kerosene samples were narrow cut kerosenes, 

compared to a more typical boiling range of 130 to 260° C. for 

The present invention is particularly applicable where the 

fuel composition is used or intended to be used in a jet engine, 

a direct injection diesel engine, for example of the rotary 

pump, in-line pump, unit pump, electronic unit injector or 

common rail type, or in an indirect injection diesel engine. It 

may be of particular value for rotary pump engines, and in 

other diesel engines which rely on mechanical actuation of 

the fuel injectors and/or a low pressure pilot injection system. 

The fuel composition may be suitable for use in heavy and/or 

light duty diesel engines. 

60 Jet A-1. SMDS-A would fail a Jet A-1 freeze point require-

ment (-47° C., maximum) whereas SMDS-B would pass. 

Both were highly paraffinic (greater than 98% paraffins, 

mainly normal paraffin, and approximately 0.9% naphthenes 

( cycloparaffins )) fuels, and whilst the two samples had com-

65 positional differences, neither was highly iso-paraffinic 

(weight ratio of normal to iso-paraffins: SMDS-A =2.7:1, 

SMDS-B=l .9: 1) nor had significant amounts of aromatics. 
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TABLE2 

Total acidity, mg KOH/g 

FIA Aromatics, % v 

Total sulphur, % m 

Mercaptan sulphur, % m 

Distillation 

Initial Boiling Point, ° C. 

10% recovery, ° C. 

50% recovery, ° C. 

90% recovery, ° C. 

Final Boiling Point,° C. 

Abel flash point, 0 C. 

Density@ 15° C., kg/m3 

Freeze point, ° C. 

Viscosity@ -20° C., mm2 /s 

Specific energy, MJ/kg 

Smoke point, mm 

Existent gum, mg/100 ml 

MSEP 

J1 

Total Acidity, mg KOH/g 0.003 

FIA Aromatics, % v 18.4 

SMDS-A 

0.001 

<0.1 

0.00008 

0.0001 

162.0 

176.0 

184.0 

192.0 

203.5 

48.5 

742.1 

-42.5 

3.144 

44.176 

>50 

<1 

96 

TABLE3 

J2 

0.001 

17.4 

Total sulphur, % m 0.0298 0.01 

Mercaptan sulphur, % m 0.0003 0.0002 

Distillation 

Initial Boiling Point, 148.0 153 
CC. 

Final Boiling Point, ° C. 256.5 256 

Density@ 15° C., kg/m3 799.6 788.8 

Freeze point, ° C. -51 -49.5 

Smoke Point, mm 24 26 

Naphthalenes, % v 2.12 0.57 

Specific Energy, MJ/kg 43.243 43.4 

SMDS-B 

<0.001 

<0.1 

0.00090 

0.0002 

152.5 

159.5 

167.0 

185.5 

208.0 

42.0 

736.1 

-53.5 

2.474 

44.176 

>50 

<1 

99 

J3 

0.004 

19.6 

0.0091 

0.0001 

147.0 

258.5 

800.8 

J4 

0.001 

18.1 

0.23 

0.0012 

165.6 

246.6 

797.1 

-52 -53 

24 23 

2.33 2.4 

43.211 43.3 

At least one blend per fuel combination was prepared by 

measuring known volumes of the component fuels into lac-

quer-lined containers suitable for storage of jet fuels. Freeze 

points and density measurements were made, the latter being 

to confirm the exact compositions of the blends. 

Example 1 

10 

15 

8 

TABLE4 

Freeze 

Measured point from 

Volume Density freeze linear FPHnear-

fraction at 15° C., point,° C. model, °C. FP measured. 

SMDS-A kg/m3 
(FP measured) (FPHnear) 

CC. 

0.00 799.6 -51.0 -51.0 0.0 

0.16 790.3 -53.0 -49.6 3.4 

0.24 785.8 -56.0 -49.0 7.0 

1.00 742.1 -42.5 -42.5 0.0 

Fits to the data were obtained using Morris blending inter-

action equations: 

(2) 

where a,=freeze point of component i, X,=volume fraction of 

component i, and b 12=interaction coefficient. FIG. 1 shows 

the measured freeze points and includes predictions both 
20 

from the linear model and from the Morris interaction equa-

tion using the 25% volume SMDS-A data point to calculate 

40 

Sl 

0.063 

21.9 

0.06 

0.0003 

155.3 

263.7 

827.5 

-61 

19 

3.06 

42.9 

b 
12

. From this Morris prediction, almost 90% SMDS-A could 

be accommodated and still pass Jet A-1 freeze point require-

ments. The fit also indicates that blends with between 0 and 

81% SMDS-A have freeze points lower than that of Jl, the 

45 lower freeze point component. The maximum deviation from 

linearity, according to this fit, could be up to 9.5° C. 

Example 2 

Blends were prepared with SMDS-A and jet fuel J1. Mea- 50 

sured properties are provided in Table 4 and show that the 

blend freeze points, FP measured, were lower (better) than 

expected on the basis of a simple linear blending rule: 

Blends were prepared with SMDS-A and hydroprocessed 

jet fuel 12. Table 5 summarises the measured properties and 

also indicates how the data compared with a linear freeze 

point model. Positive (better) deviations from the linear 

model were seen for all the blends prepared, the largest mea-

(l) 55 sured difference being nearly 7° C. 

where a1=freeze point of component 1, a2=freeze point of 

component 2, X 1 =volume fraction of component 1 and 

X2 =volume fraction of component 2. The maximum mea-

sured deviation from the linear blend model was 7.0° C. This 

non-linearity indicates that more than the 45-50% v SMDS-A 

expected could be incorporated into a blend with J1 to pro-

duce fuels that met the -4 7° C. maximum requirement for Jet 

A-1 (DEF STAN 91-91 andAFQRJOS). More surprisingly, 

the measured freeze points of most of the blends were lower 

than those of either of the base fuels used in the blend. 

60 

65 

Volume 

fraction 

SMDS-A 

0.00 

0.16 

0.25 

0.39 

TABLES 

Measured 

Density freeze 

at 15° C., point,° C. 

kg/m3 
(FP measured) 

788.8 -49.5 

781.4 -53 

777.3 -53 

770.4 -53.5 

Freeze 

point from 

linear FPHnear-

model, °C. FP measured. 

(FPHnear) 
CC. 

-49.5 0 

-48.4 4.6 

-47.8 5.2 

-46.8 6.7 
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Volume 

fraction 

SMDS-A 

0.74 

1.00 

9 

TABLE 5-continued 

Density 

at 15° C., 

kg/m3 

754.4 

742.1 

Measured 

freeze 

point,° C. 

(FP measured) 

-48.5 

-42.5 

Freeze 

point from 

linear 

model, 0 C. 

(FPHnear) 

-44.3 

-42.5 

FPHnear­

FP measured. 

CC. 

4.2 

0 

A Morris interaction coefficient was calculated for the 

composition with one of the smallest measured deviations 

from the linear model, i.e. the 16% blend. FIG. 2 shows the 

measured data, the linear prediction and also the fit of the data 

by the Morris interaction coefficient approach. Said fit gives 

lowest freeze points for blends with 35 to 45% SMDS, with 

the maximum predicted deviation from linearity being up to 

9.2° C. A linear blending rule would predict that blends con-

taining 35% or more SMDS would fail the Jet A-1 specifica-

tion limit; the Morris interaction coefficient fit suggests that 

the level could be as high as 88%. It also indicates that blends 

with between 0 and 81 % SMDS-A would have freeze points 

lower than that of either SMDS-A or 12. 

Example 3 

Blends were prepared with SMDS-B and jet fuel 13, and 

had measured properties as summarised in Table 6. The two 

base fuels had similar freeze points. Except for the 5% 

SMDS-B case, all blends had freeze points better than (lower 

than) predicted by a linear model and which were lower than 

that of SMDS-B, the lower freeze point component. The 

largest measured deviation from linearity was 11.9° C. Taking 

all the data points, an optimised b 12 coefficient was calculated 

and used to fit the data as shown in FIG. 3. 

TABLE6 

Freeze 

Measured point from 

Volume Density freeze linear FPHnear-

fraction at 15° C., point,° C. model, 0 C. FP measured. 

SMDS-B kg/m3 
(FP measured) (FPHnear) 

CC. 

0.000 800.8 -52.0 -52.0 0 

0.05 797.6 -52.0 -52.1 -0.1 

0.15 791.2 -54.5 -52.2 2.8 

0.25 784.8 -54.5 -52.4 2.1 

0.39 775.3 -57.5 -52.6 4.9 

0.60 762.4 -62.0 -52.9 9.1 

0.75 752.6 -65.0 -53.1 11.9 

0.80 749.0 -59.0 -53.2 5.8 

1.000 736.1 -53.5 -53.5 0 

Example 4 

10 

15 

20 

25 

30 

10 

TABLE 7 

Freeze 

Measured point from 

Volume Density freeze linear FPHnear-

fraction at 15° C., point,° C. model, °C. FP measured. 

SMDS-B kg/m3 
(FP measured) (FPHnear) 

CC. 

0.00 797.1 -53.0 -53.0 0 

0.30 778.6 -57.5 -53.2 4.3 

1.00 736.1 -53.5 -53.5 0 

Example 5 

A single blend was prepared with SMDS-B and straight run 

kerosene Sl, the latter having the better (lower) freeze point. 

Table 8 shows that the positive deviation between a linear 
model and actual freeze point was 12.7° C., and the blend's 

freeze point was 9° C. lower than that of the neat S 1. 

TABLES 

Freeze 

Measured point from 

Volume Density freeze linear FPHnear-

fraction at 15° C., point,° C. model, °C. FP measured. 

SMDS-B kg/m3 
(FP measured) (FPHnear) 

CC. 

0.00 827.5 -61.0 -61.0 0 

0.50 782.2 -70.0 -57.3 12.7 

1.00 736.1 -53.5 -53.5 0 

The above Examples have shown that there are blends of 

Fischer-Tropsch derived kerosenes and petroleum derived 

kerosenes that exhibit freeze points that are lower than those 

35 of both blend components. This has been observed for both 

kerosenes SMDS-A and SMDS-B, which have significantly 

different freeze points from one another. It has been seen for 

systems where the Fischer-Tropsch derived kerosene has the 

lower or the higher freeze point of the two components. These 

40 non-linearities and improvements compared with starting 

materials are not expected. 

Thus, introducing a Fischer-Tropsch derived kerosene into 

a petroleum derived kerosene such as a jet fuel could provide 

low temperature flow fuels without the need for the addition 

45 of flow-improving or wax anti-settling additives. It would be 

an easier blending operation (no heat required) and could 

produce fuels without the tendency to foul up engine systems 

at low operating temperatures. The fuels would also have 

built-in combustion and emission improving capabilities. 

50 

55 

60 

We claim: 

1. A kerosene fuel composition having a depressed freeze 

point comprising: 

a quantity of petroleum derived kerosene fuel having a 

boiling point of from 130 to 300° C.; and, 

an amount of greater than 0 vol. % to about 81 vol. % 

Fischer-Tropsch derived kerosene fuel comprising 90% 

w or more normal and iso-paraffins in a weight ratio of 

greater than 1: 1 and having a boiling point of from 130 

to 300° C.; 

A single blend was prepared with SMDS-B and jet fuel 14, 

fuels with freeze points that are not significantly different 65 

from one another. The positive deviation between a linear 

model and actual freeze point was just over 4 ° C. 

wherein the amount of the Fischer-Tropsch derived kero-

sene fuel is effective, even absent a flow improver addi-

tive or wax anti-settling agent, to produce the kerosene 

fuel composition having the depressed freeze point that 

is lower than both the freeze point of the petroleum 

derived kerosene fuel and the freeze point of the Fischer-

Tropsch derived kerosene fuel. 
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2. The kerosene fuel composition of claim 1 wherein the 

depressed freeze point is at or below a designated freeze point 

limit for the kerosene fuel composition. 

3. The kerosene fuel composition of claim 1 wherein the 

amount of Fischer-Tropsch derived kerosene fuel is from 

about 0.1 vol.% to about 81 vol.%. 

4. The kerosene fuel composition of claim 3 wherein the 

amount of Fischer-Tropsch derived kerosene fuel is from 

about 0.1 vol.% to about 81 vol.%. 

5. The kerosene fuel composition of claim 1 wherein the 

Fischer-Tropsch derived kerosene fuel contains normal and 

iso-paraffins in a weight ratio of from greater than 1:1 to 4:1. 

6. The kerosene fuel composition of claim 3 wherein the 

Fischer-Tropsch derived kerosene fuel contains normal and 

iso-paraffins in a weight ratio of from greater than 1:1 to 4:1. 

7. The kerosene fuel composition of claim 1 wherein the 

Fischer-Tropsch derived kerosene fuel contains normal and 

iso-paraffins in a weight ratio of from greater than 1: 1 to 3: 1. 

12 
17. The method of claim 14 comprising introducing the 

kerosene fuel composition into an aero diesel engine. 

18. A process for depressing the freeze point of a kerosene 

fuel composition, the process comprising blending a petro-

5 leum derived kerosene fuel having a boiling point of from 130 

to 300° C. withanamountofgreaterthan0vol. %to about 81 

vol. % Fischer-Tropsch derived kerosene fuel comprising 

90% w or more normal and iso-paraffins in a weight ratio of 

greater than 1:1 and having a boiling point of from 130 to 

10 300° C. to produce the kerosene fuel composition, the amount 

of Fischer-Tropsch derived kerosene fuel being sufficient, 

even absent a flow improver additive or wax anti-settling 

agent, to produce the kerosene fuel composition having a 

depressed freeze point that is lower than both the freeze point 

15 of the Fischer Tropsch derived kerosene fuel and the freeze 

point of the petroleum derived kerosene fuel. 

19. The process of claim 18 wherein the depressed freeze 

point is at or below a designated freeze point limit for the 

kerosene fuel composition. 

20. The process of claim 19 wherein the Fischer-Tropsch 

derived kerosene fuel contains normal and iso-paraffins in a 

weight ratio of from greater than 1: 1 to 4: 1. 

8. The kerosene fuel composition of claim 3 wherein the 
20 

Fischer-Tropsch derived kerosene fuel contains normal and 

iso-paraffins in a weight ratio of from greater than 41-1 .5 to 

3:1. 
21. The process claim 19 wherein the Fischer-Tropsch 

derived kerosene fuel contains normal and iso-paraffins in a 

25 weight ratio of from greater than 1: 5 to 3: 1. 

9. The kerosene fuel composition of claim 1 wherein the 

amount of Fischer-Tropsch derived kerosene fuel is about 70 

vol. % or less. 22. The process of claim 18 wherein the amount ofFischer-

Tropsch derived kerosene fuel is from about 0.1 to about 81 
vol.%. 

10. The kerosene fuel composition of claim 1 wherein the 

amount of Fischer-Tropsch derived kerosene fuel is from 

about 30 vol. % to about 65 vol. %. 

11. The kerosene fuel composition of claim 1 comprising a 

jet fuel composition. 

23. The process of claim 19 wherein the amount ofFischer-

30 Tropsch derived kerosene fuel is from about 0.1 to about 81 

vol.%. 

12. The kerosene fuel composition of claim 2 comprising a 

jet fuel composition. 

13. A method of operating an engine selected from the 

group consisting of a jet engine and an aerodiesel engine, the 35 

method comprising introducing the kerosene fuel composi-

tion of claim 1 into the engine. 

14. The method of claim 13 wherein the depressed freeze 

point is at or below a designated freeze point limit for the 

kerosene fuel composition. 

15. The method of claim 14 comprising introducing the 

kerosene fuel composition into a jet engine. 

16. The method of claim 15 comprising introducing the 

kerosene fuel composition into an aero diesel. 

40 

24. The process of claim 21 wherein the amount ofFischer-

Tropsch derived kerosene fuel is from about 0.1 to about 81 

vol.%. 

25. The process of claim 18 wherein the amount ofFischer-

Tropsch derived kerosene fuel is about 70 vol. % or less. 

26. The process of claim 18 wherein the amount ofFischer-

Tropsch derived kerosene fuel is from about 30 vol. % to 

about 65 vol. %. 

27. The process of claim 18 further comprising introducing 

the kerosene fuel composition into a jet engine. 

28. The process of claim 18 further comprising introducing 

the kerosene fuel composition into an aero diesel engine. 

* * * * * 
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