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

1. Documentos estudiados

11. Descripcién: Folios: 4a6 tal como se radico inicialmente
1.2. Reivindicaciones:  Folio 7 tal como se radicé inicialmente

2. Objeto de la invencion

e Titulo de la solicitud (folio 1)
Combustible gel ecolégico

e Las reivindicaciones 1 a 2 de la solicitud en estudio se refieren a
Una composicién combustible en forma gelatinosa utilizable dentro de un
envase portador con ayuda de una parrilla adaptable al envase, inflamable con
fésforo o encendedor y que se caracteriza por incluir los siguientes elementos

porcentuales:

Alcohol de cafha etilico 85%
Agua 11.8%
Espesante 2%
Colorante 0.2%
Bactericida 0.2%
Fungicida 0.1%
Antioxidante 0.4%
Ajustes 0.3%
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» Elanterior producto busca proporcionar una composicién combustible gaseosa

o La Clasificacion Internacional de Patentes (IPC) para esta solicitud es
C10L 1/00.

3. Determinacion del Estado de la Técnica

¢ Lafecha que se hatenido en cuenta para determinar el estado de la técnica es 1
de marzo de 2007

e Teniendo en cuenta la fecha indicada se realizé la bisqueda en el estado de la
técnica de documentos relacionados con la solicitud encontrandose los
siguientes documentos mas relevantes:

Documento .| Fechade publicacién

US 2613 142 Alcohol fuel gel 11.05.1948

US 3 072 467 Fuel gel 08.01.1963

Fuel composition and method of
US 4 575 379 preparation and method of 11.03.1986
preparation therefor

WO 03 074935 Fuel gel 12.09.2003

US 2003 0217504 Fuel gel 27.11.2003

RU 2197994 Disifecting agent “leseptik” 10.02.2003

GB 2087724 Bacterl_mde for f9ods and fooc_:i 03.06.1982
processing machines or utensils

Antibacterial soap containing
thrichlorohydroxy dyphenyl ether
US 4 235733 bactericide and an organic 25.11.1980
phosphoric ester as a stabilizer

therefor

Cientos de documentos mas relacionados

4. Analisis de patentabilidad (Articulo 14 D. 486)

Nivel inventivo (Articulo 18 D. 486)

El solicitante pretende que se le proteja una composicion combustible basada en etanol
que busca reemplazar lo que él mismo denomina “combustibles de campana” tales
como briquetas de carbdn, kerosene, lefia, cocinol o alcohol industrial, combustibles
que el solicitante desea reemplazar por su volatilidad, por su dificultad de manipulacién
entre otros inconvenientes.

Para esto, el solicitante propone un combustible en estado gelatinoso de alto poder
calorifico basado en alcohol etilico. La solucién propuesta ya es muy conocida en el
ambito técnico como se demostrara.

D1 (US 2613142) de 1952 relaciona un combustible en gel basado en alcoholes, donde
uno de los alcoholes que se puede manejar es el alcohol etilico. Notese que las
proporciones coinciden con lo relacionado en la presente solicitud.

D2 (US 3 072 467) también menciona combustibles en gel basados en alcohol que

tambien puede ser etilico. La proporcién coincide con lo establecido en la presente
solicitud.
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D3(US 4 575 379), D4 (WO 03074935), D5 (US 2003 0217504) y D6 (RU2197994)

son mejoras a dichos combustibles en gel donde le ingrediente principal puede ser el
etanol

De lo anterior se tiene que la solucion propuesta por el solicitante no solo ya existia en
el estado de la técnica, sino que la misma idea ha sido mejorada y superada con
creces. Por consiguiente lo relacionado en la solicitud no representa un adelantoenla
técnica y no tiene ningdn nivel inventivo.

Por otra parte, el solicitante también menciona el uso de bactericidas, fungicidas entre
otros. En este arte es muy comun el uso de aditivos como lo conoce cualquier experto
en el arte. Los bactericidas y fungicidas muchas veces se colocan en vehiculos
basados en etanol por lo que su uso en la formulacion es predecible y factible (por
ejemplo ver D7 GB 2087724 y D8US 4 235733). Tampoco esto representa un salto en
el arte.

Por todo lo anterior, la presente solicitud carece del nivel inventivo para que se le
conceda el privilegio solicitado.

5. Conclusion:

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

Documento N° " Requisito que afecta

D1 US 2613 142 1-2 Nivel Inventivo

D2 US 3 072 467 1-2 Nivel Inventivo

D3 US 4 575 379 1-2 Nivel Inventivo

D4 WO 03 074935 1-2 Nivel Inventivo
DS US 2003 0217504 1-2 Nivel Inventivo

D6 RU 2197994 1-2 Nivel Inventivo

D7 GB 2087724 1-2 Nivel Inventivo
D8 US 4 235733 1-2 Nivel Inventivo

Dn Decenas de 1-2 Nivel Inventivo
documentos mas

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

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal €), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 200

Concepto Técnico No. 2324
Examinador Técnico 202003 1 5 JUL. 2010
El anterior requerimiento fue notificado por fijacion en lista, de fecha
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ALCOHOL FUEL GEL
Sol B. Wiczer, Washington, D. C.

No Drawing. Application May 11, 1948,
Serial No. 26,470 :

6 Claims.

The present invention relates to a solidifled
gel fuel using methyl cellulose as the gelating
agent and a polar type ofganic lquid such as
alcohol as the combustible liquid.

Methyl cellulose has great advantages for this
purpose in that it forms & true gel of any desired
viscosity merely by cold admixture with the
alcohol in quantity sufficient to give the desired
viscosity. The methyl cellulose has the further
advantage that a stable gel is produced exhibit-
ing no syneresis over considerable perlods of
time. AR
Commercial methyl cellulose varies in the de-
gree of methylation ranging from 1 to 3 methyl
ether radicals per glucoside linkage.. The prac-
tical difference for purposes herein is that the
Jower methylation products require a greater
quantity to obtain the same gel viscosity. Use-
ful gels are possible using from 8 to 50% of
methyl cellulose having 1t0 3 methyl groups per
glucoside linkage determined &s weight percent
of the final fuel composition. Using methyl,
ethyl or iso propyl alcohols as 70 to 90% com-
mercial alcohol (balance water, denaturant cor-
rosion inhibitor, coloring matter ete.), it is pre-
ferred to use 5 to 20% of 4000 cps. methyl cel-
lulose.

In order to improve the polarity and solubllity
of the solvent for the methyl cellulose, only polar
solvents such as commercial alcohols usually con-
taining 5 to 35% of water are used. Such poiar
solvent may also contain minor guantitles not
aver 25% of non polar solvents such as bengol or
gasoline.

- Ezample I

One pound of (Dow) 4000 cps. methyl cellu-
loge is agitated at room temperature with 13
gals. of 80% ethyl alcohol. A smooth gel is
obtained which will maintain its shape but will
flow under pressure. The gel is stable and burns
with a continuous flame leaving & small charred
restdue. It does not melt during combustion.

Example 11

One pound 4000 cps. methyl cellulose is agi-
tated with 1 gallon of 80% ethyl slecohol. The
product gels immediately and is considerably
thicker than the product of Example I.

Ezample I11
Example I is repeated by substituting 70% 1is0

propy] alcohol. The product appears substan-
‘tially the same but burns with a hotter flame,

(CL 44—7)
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Ezample IV .

Example I is repeated substituting 80% methyl
alcohol. A medium viscosity gel similarly com-
bustible is obtained.

In the above examples if the methyl cellulose
has not been finely shredded it may require exces-
sive agitation to remove lumps. - In such case the
methyl cellulose is first kneaded with only a por-
tion of the solvent until the lumps are broken
up in a thick paste, the balance of liquid being

subsequently added with agitation until the gel -

is thinned to desired viscosity.

In an alternative method, the methyl cellu-
lose is first wet with relatively dry alcohol and
then mixed with small quantities of water or
aqueous alcohol to obtain the final 70 to 90%
aleohol. used.

Use of lower temperatures during agitation
will tend to reduce inclusion of air bubbles which
makes the product opaque. For this purpose the
gel may be formed by stirring at —3° C.

Ezample V

One pound of methyl cellulose is agitated with
1 gallon of liquid consisting of 10% benzol, 80%
methanol and 10% water by volume to obtsin a
solid fuel gel.

Various.conventional additives for alcohol and
fuel gels may be used such as dyes, denaturants,
and oxldizing agents such as sodium nitrate
without departing from the spirit of the present
invention.

I claim:

1. A combustible gel comprising a volatile com-
bustible iquid and a gelating agent therefor, said
combustible liquid being composed of at least
759 of commercial aleohol having 1-3 carbon
atoms, said commercial alcohol consisting of at
least 70% of alcohol, the balance of sald com-
mercial alcohol being substantially water, said
combustible liquid being gelled with 3-50% by
weight thereof of methyl cellulose.

2. A combustible gel comprising a volatile com-
bustible liquid and a gelating agent therefor, satd
combust{ble liquid being composed of at least
75% of commercial alcohol having 1-3 carbon
atoms, sald commercial alcohol consisting of at
least 70% of alcohol, the halance of sald com-
mercial alcohol being substantially water, said
combustible liquid belng gelled with 5-20% by
weight thereof of methyl cellulose. .

3. A combustible gel comprising a volatile com-
bustible liquid and a gelating agent therefor, said
combustible liquid being composed of at least
76% of commercial methanol, sald commercial

2,618,142

methanol consisting of at least 70% of methanol,
the balance of said commercial methanol being
substantially water and normal commercial
methanol Impurities, sald combustible liquid be-
ing gelled with 5-20% by weight thereof of methyl
cellulose.

4. A combustible gel comprising a volatile com-
bustible liquid end a gelating agent, sald com-
bustible liquid being composed of at least 75%
of commercial ethanol, sald commercial ethanol
consisting of at least 70% of ethanol, the balance
of said commercial ethanol being substantially

water, sald combustible liquid being gelled witi"

5-20% by welght thereof of methyl cellulose..
5. A combustible gel comprising a volatile com-

bustible liquid and gelating agent therefor,-sald -

combustible liquid being composed of at least

75% of commercial isopropyl alcohol, sald com- .-

merelal isopropyl alcohol consisting of at least

70% of isopropyl alcohol, the balance- of ‘satd-

commerclal isopropyl being substantially water
and normal commerclal fsopropyl alcohol im-
purities, said combustible liquid being gelled with
5-20% by welght thereof of methyl cellulose. .

6. A combustible gel comprising. a volatile:com-
bustible liquid and & gelating agent.therefor, sald
combustible liquid being composed- of . 70-80% of
an aleohol having. 1-3 carbon. atoms.and.0-25%

of a volatile combustible hydrocarbon liquid se-
lected from the group consisting of gasoline and
benzol, the balance of said liquid to 100% being
substantially water, said combustible liquid be-
ing gelled with 3-50% by welght thereof of methyl
cellulose.

SOL B. WICZER.
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FUEL GEL
Sol B. Wiczer, 1815 H St. NW., #516, Washingt
No Drawing. Filed Jime 10, 1960, Ser. No. 35, 08
7 Claims. (CL 44—7)

The present invention relates to a solidified gel fuel
comprising a mixture of gelating agents for a polar type
organic liquid such as alcohol as the combustible liquid.

In my prior Patent 2,613,142, whose disclosure is here
incorporated by reference, I disclosed the use of methyl

2

to impart to the final mixture about a 5 to 35% water
content.

The following examples will illustrate the practice of
this invention:

Example 1.—~1.1b. of 4,000 cps. methyl cellulose is
evenly mixed with % 1b. of 12.3% nitro cotton, and the
dry mixture is then agitated with 1.5 gallons of 85%
ethyl alcohol until a smooth gel is obtained. The gel
may be packaged in cans or in tubes. It will burn, leav-
ing a much reduced residue as compared to methyl cellu-
lose alone.

cellulose as a gelating agent. It has the ding ad-
vantage that gel formed therewith is substantially stable
with respect to syneresis. However, it has the disad-
tagoe that the cellulosic residue becomes gummy-with heat
and tends to remain as a charred residue when the alco-
hol has been exhausted therefrom by combustion. Other
cellulosic compounds, such as esters of organic acids like
cellulose acetate and other lower alkanoic acids, and
ethers like carboxy methyl cellulose and the like, also do’
not burn completely, but otherwise are good gelating
agents.

1 have now found that fuel gels formed with such char-
ring cellulose ester and ether gelating agents like methyl
cellulose admixed with at least about 3% by weight of
nitro cellulose will generally burn more completely, leav-
ing less residue. I may use more than 3% of nitro cellu-
lose in admixture with such cellulosic ether or ester gelat-
ing agent as methyl cellulose, such as up to 75% of nitro
cellulose in admixtare with the methyl cellulose, the bal-
ance being charring cellulose compound like methy! cellu-

" jose. Though my gelating agent may comprise from 3
to 75% nitro cellulose and from 97 to 25% charring
gelating agent like methyl cellulose, cellulose acetate,
carboxy methyl cellulose, and cellulose sulfate, preferably
1 would uvse from 15 to 25% nitro cellulose, the balance
being charring cellulose such as methyl cellulose.

The gel is composed of about § to 20% of gelating
agent, depending upon how viscous a gel is desired. The
methyl cellulose preferably used is the same as described
in my prior patent. ‘The combustible liquid alcohol may
be any lower alcohol, such as methyl, ethyl, propyl or
isopropyl alcohols, ranging from about 65 to 95% in

Example 2.—1 1b. of 4,000 cps. methyl cellulose is ad-
mixed with 1 gallon of 90% ethyl alcohol, and 32 1b. of
12.4% nitro cotton is stirred into the gelatinous mixture
until it is homogenous.

Example 3.~ 1b. of 4,000 cps. methyl cellulose is
evenly admixed with ¥ Ib. of 12.4% nitro cotton. The
mixture is wet with 1 gallon of 95% ethyl alcohol, pre-
chilled to —10° F. and stirred to a homogenous suspen-
sion. Thereafter, stirring is continued with a dropwise
addition of water until the volume is increased by about
10%, the total product forming, with continued slow
agitation, a homogenous gel.

Various modifications will be apparent to one skilled
in the art, and, accordingly, it is intended that the de-
scription herein be considered as exemplary and not
limiting, except as defined in the claims apperded hereto.

I claim:

1. A fuel gel comprising a major proportion of a lower
alkanol having a minor water content, gelled with a
minor gelating proportion of a mixture of cellulose com-
pounds comprising methyl cellulose and nitro cellulose,
the nitro cellulose being in proportion of 3 to 75% of
the cellulose compound mixture.

2. A fuel gel comprising a major proportion of a lower
liquid alcohol as the liquid fuel component, gdled with a
mixture of methyl cellulose and nitro cellulose in quan-
tity in the range of 5 to 35% of the gelating mixture,
the nitro cellulose component being in the range of 3 to
75% of the cellulose component mixture.

3. A fuel gel comprising a volatile combustible liquid
composed of at least 65% of an aqueous solution of a
lowcr alkanol, having 1 to 3 carbon atoms, said aqueous

concentration, the balance being water. S other
combustible liquids such as acetone, diethyl ether, gaso-
line or benzol may be admixed with the alcohol to modxfy
its combustible characteristics when added thereto in
small quantity, not usually exceeding about 25%, the
balance being the alcohol and water, as described.

The nitro cellulose component is the nitro cellulose
of commerce, usually nitrated to a degree less than used
to produce explosive nitro cellulose, i.e., the nitro cellu-
lose will generally be nitrated to about 2 12 to 12.5%

nitrogen content,

There are several ways of forming my fue! gel. The
methyl cellulose gel may be formed as described in my
patent, that is, by adding a few percent, such as 5 to
20% of methyl cellulose to the alcohol by merely admix-
ing the components cold, and thereafter, dry nitro cellu-
lose in finely divided form is stirred into the gel ihus

45
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of a lower alkanol consxstmg of at least 65%
alkanol, the bal bein,; ially water, said conr-
bustible liquid being gelled with 3 to 50% by weight of
a mixture of methyl cellulose and nitro cellulose, the
nitro cellulose being present in quantity of about 5 to
75% of the cellulose mixture.

4. The fuel gel as defined in claim 3, in which the
gelaung agent is 5 1o 20% of the composition, and the

is cial methyl alcohol.

5. The fuel ge] as defined in claim 3 in which the gelat-
ing agent is S to 20% of the composition, and the alcohol
is commercial ethyl alcohol.

6. The fuel gel as defined in claim 3, in which the
gelating agent is 5 to 20% of the composition, and the
alcohol is commercial iwpropyl alcohol.

7. The fuel gel as defined in claim 3, in which the
liquid fuel comprises alcobol admxxed with up to 25%

formed to homogenously distribute it, As
method, a gel pre-formed, using nitro cellulose as the
sole gelating agent, may be evenly admixed by stirring
with a gel formed with methyl cellulose. As a further
method, the dry gelating agents in admixture may be
first wet with dry alcohol, usually cold alcohol, partially
dissolving the nitro cellulose, and the product thereafter
is further mixed with alcohol containing sufficient water

of ther volatile, al bustible liquid.
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[57] ABSTRACT

A fuel composition in the form of a gel is particularly
adapted for use in a fireplace or a heater and offers the
advantages of increased stability, reduced bum rate,
decreased noxious by-product generation, and en-
hanced safety. Comprised of a combination of water,
alcohol and ethyl hydroxyethyl cellulose, the miscibil-
ity of these components is accomplished by lowering
the pH of the mixture. Once in solution, the pH of the
mixture is then raised to increase its viscosity in forming
a stable gel. Various low carbon alcohols, or blends
thereof, may be utilized to provide a range of combus-
tion characteristics. In addition, various salts may be
incorporated in the stable gel fuel to provide a desired
flame characteristic.
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1

FUEL COMPOSITION AND METHOD OF
PREPARATION THEREFOR

BACKGROUND OF THE INVENTION

The present invention relates generally to combusti-
ble fuel compositions and is particularly directed to a
fuel composition in the form of a gel for use in a fire-
place.

The use of unvented fuel-fired space heaters has in-
creased with the increase in the general cost of heating
fuels. A portable unvented space heater is considerably
more efficient than a central heating system fueled with
oil or natural gas because of the capability to provide
heat where needed while eliminating, or reducing, the
heating of unused areas. Over the course of a heating
season, it has been estimated that as much as half of the
heat produced in a central heating system is wasted
primarily through the system’s chimney. By contrast, a
kerosene heater delivers approximately 90% of its heat
to its surroundings. The use of an efficient space heater
in combination with a lowering of the thermostat of the
central heating system is one of the most effective ways
to save energy and money.

Various types of space heaters are currently avail-
able. Two of the more common space heaters currently
in use are portable electric and kerosene heaters. In
general, a kerosene heater is less expensive to operate
because of the lower relative cost of its fuel. However,
even the most sophisticated kerosene heaters suffer
from various limitations such as pollution of the air
including the emission of unpleasant odors, the genera-
tion of soot which may be deposited upon the walls and
other surfaces of the room in which the heater is lo-
cated, and the increased hazard inherent in using a flam-
mable liquid.

Another type of heater gaining increased acceptance

w
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associated combustion characteristics. The fuel may be
easily and inexpensively f

packaged in a firep con-
tainer and conveniently used therein either in a fire-
place, particularly of the portable type, for cooking, or
for providing an attractive source of light. The number
and extent of noxious combustion by-products is mini-
mized and soot and ashes are completely eliminated.

OBJECTS AND SUMMARY OF THE
INVENTION

Accordingly, it is an object of the present invention
to provide an improved fuel for heating and cooking.

It is another object of the present invention to pro-
vide a combustible fuel particularly adapted for use in a
fireplace which offers minimal noxious combustion
by-products, a controllable burn rate, and a wide range
of flame characteristics.

Yet another object of the present invention is to pro-
vide a low cost, conveniently packaged, and safe fire-
place fuel.

A further object of the present invention is to provide
a combustible fuel in a stable gel form which provides
increased safety in storage, handling and use.

A still further object of the present invention is to
provide a high alcohol content combustible fuel in a
stable gel form.

It is a further object of the present invention to pro-
vide a fuel composition particularly adapted for indoor
use which produces neither ashes nor smoke and is
economical to use.

The present invention contemplates a combustible
fuel comprised of alcohol, water and a cellulose ether in
ge! form. Miscibility is achieved by reducing the pH of
the mixture below 7. By then increasing the pH above 7,
a uniformly textured gel is formed at a rate determined
by the pH value. Various lower carbon alcohols, and

+

combinations thereof, may be employed to provide a

is the portable fireplace which offers several ad
over the kerosene-type heater. For example, many por-
table fireplaces possess the attractiveness of a conven-
tional fireplace while offering 100% heat gain bacause
of the absence of down drafis and chimney flue heat
loss. In addition, portable fireplaces offer the attractive-
ness of a conventiona! fireplace and the heating flexibil-
ity of a conventional space heater. In spite of these
advantages, portable fireplaces now in use suffer from
many of the same shortcomings inherent in conven-
tional kerosene space heaters. For example, precautions
must be taken in the storage and handling of the liquid
fuel. If spilled, the liquid fuel will burn readily if ab-
sorbed by a household item such as a rug, which acts as
a wick. Attempts have been made, with varying degrees
of success, to increase and provide a uniform viscosity
of the fuel to reduce the spilling hazard and provide a
uniform combustion rate. In addition, fuels currently
used in portable fireplaces emit various hazardous sub-
stances including carbon monoxide, nitrous oxide, and
sulfur dioxide at levels considered unacceptable by
current safety standards. Finally, the cost of fuels used
in portable fireplaces generally exceed the cost of kero-
sene and restrict the use of portable fireplaces as an
alternative heating source.

The present invention is intended to overcome the
aforementioned limitations and thus represents an im-
provement over the prior art. The fuel composition of
the present invention is in the form of a gel and thus
eliminates the hazards of a fuel spill while providing the
capability to regulate the rate of fuel consumption and

40
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desired flame characteristic and various salts may be
added to similarly control flame color. In a preferred
embodiment, ethyl hydroxyethy! cellulose is utilized to
provide a low cost flammable fuel which is stable and
conveniently packaged, stored and handled

BRIEF DESCRIPTION OF THE DRAWING

The appended claims set forth those novel features
which characterize the invention. However, the inven-
tion itself, as well as further objects and advantages
thereof, will best be understood by reference to the
following detailed description of a preferred embodi-
ment taken in conjunction with the accompanying
drawing, wherein is shown a viscosity curve for an
aqueous solution to which is added ethyl hydroxyethyl
cellulose in accordance with the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The present invention is directed to a fuel composi-
tion and method of preparation therefor. The fuel is a
combustible fuel particularly adapted for use in a fire-
place. However, the fuel of the present invention may
also be used for the additional purposes of cooking or
providing a decorative light source.

Preparation of the combustible fuel composition of
the present invention begins with an aqueous alcohol
solution. Various lower carbon alcohols, such as metha-
nol, ethanol, propanol, isopropanol, etc., may be used.
The alcohol utilized may be selected in accordance with

4,575,379
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the characteristics of the flame desired. For example,
methanol provides a blue or a clear flame. Increasing
the number of carbon atoms of the alcohol provides a
more colorful flame. Thus, of the alcohols listed above,
isopropanol provides the most colorful flame. In addi-
tion, the greater the amount of water in the aqucous
alcohol solution, the cooler the flame produced and the
longer the fuel will burn. Increasing the alcohol content
of the aqueous alcohol solution will correspondingly
increase the burn rate and provide a flame of increased
heat intensity. In a preferred embodiment of the present
invention, an aqueous solution containing 70% isopro-
panol is used.

The pH of the aqueous alcohol solution is then mea-
sured and adjusted to a value below 7. The pH of the
aqueous alcohol solution may be lowered by adding
virtually any acid in a conventional manner. In a pre-
ferred embodiment, the pH of the aqueous alcohol mix-
ture is adjusted to a value of between 4 and 6 by adding
trace amounts of hydrochloric (HCI) acid. The aqueous
alcohol solution to which the acid is added is then
mixed, or agitated, to fully disperse the acid in the mix-
ture. Five minutes is typically required in order to
achieve complete mixture of the acid and aqueous alco-
hol solution in adjusting the pH value thereof to within
the desired value range.

Once the pH of the aqueous alcohol solution has been
adjusted to within the aforementioned pH range, a cel-
lulose ether is added to the mixture for dissolution
therein. In a preferred embodiment, ethyl hydroxyethyl
cellulose (EHC) in powder form is added to the aqueous
alcohol solution. The solution is then further agitated in
order to effect dispersion of the EHC throughout the
aqueous alcohol solution. The grains of the EHC swell
in the water before they dissolve oausing an increase in
the viscosity of the solution. This can be seen in the
Figure wherein is illustrated the change in apparent
viscosity of an aqueous solution at various times follow-
ing the addition of EHC thereto. In the Figure, t; repre-
sents the time at which the swelling of the grains of the
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EHC causes the viscosity of the solution to increase. -

Maximum swelling of the EHC grains occurs at 12,
while the final viscosity of the solution, or perfect disso-
lution of the EHC, is achieved at t3. Various times indi-
cated in the Figure may be controlled by selectively
varying the pH value of the solution. For example,
increasing the acid additive in the mixture will decrease
the EHC dissolution rate, while alkaline additives tend
to increase the EHC dissolution rate. In order to main-
tain the pH value at a desired level throughout the EHC
dissolving period, the additives to the aqueous alcohol
solution of EHC should have a good buffer capacity. In
referring to the Figure, t; in a preferred embodiment is
approximately 100 minutes where approximately 3% by
weight of EHC is added to the aqueous alcohol solu-
tion. The amount of EHC added to the aqueous alcohol
solution may vary from 2% for lower carbon alcohols
and higher water concentration to 4% for higher car-
bon alcohols and lower water concentration.

The EHC may also be initially added to the alcohol
and the slurry thus produced then added to the water.
This pre-wetting of the EHC facilitates its dissolution in
the water. In another arrangement, the EHC may be
provided in an alcohol-water soluble shell which is
added to the aqueous alcohol mixture. Following disso-
lution of the outer shel}, the EHC then dissolves in the
solution at a rate dependent upon the pH of the solution.
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With the EHC dissolved in the aqueous alcohol solu-
tion, the pH of the solution is then increased to a value
greater than 7 by the addition of a base in order to form
a gel. The viscosity of the solution will increase without
the addition of a base, but the rate at which 2 gel is
formed can be adjusted by appropriate control of the
pH of the solution. For example, increasing the pH to a
value of 8.5 results in the formation of a gel within 8
minutes. In a commercial environment, however, it may
be desirable to use a lower pH to permit additional time
for formation of the gel for packaging purposes. For
example, increasing the pH to a value of only 7 will
result in the formation of a gel in approximately 40
minutes. In addition, if hydrochloric acid is used in the
earlier described step of reducing the pH of the aqueous
alcohol solution, a base containing sodium, such as so-
dium hydroxide or sodium bicarbonate, would be pre-
ferred in the subsequent step of increasing the solution’s
pH in order to precipitate out the chlorine in the form of
a harmiess salt (NaCl} which, in turn, adds color to the
flame of the thus formed combustible fuel.

Prior to adding the base to the EHC and aqueous
alcohol solution, various metal salts may be added to
provide a desired flame characteristic for the thus
formed fuel composition. For example, addition of a
strontium salt will result in a bright red flame. Addition
of a barium salt will produce a green flame. The addi-
tion of sodium, such as in the aformentioned forms of
sodium hydroxide or sodium bicarbonate, will not only
reduce the noxious effects of the chlorine in the solu-
tion, but will also provide a yellowish orange flame.
Various combinations of the aforementioned salts may
be added to the fuel composition of the present inven-
tion to impart a variety of desired flame characteristics
thereto. In addition, various well known masking
agents, or odorizers, may be added to the fuel composi-
tion prior to formation of the gel form thereof in order
to provide a desired fragrance during combustion of the
fuel composition.

The present invention thus provides an improved fuel
composition and method of preparation therefor. The
gel form of the fuel composition of the present inven-
tion offers various advantages such as a retarding of fuel
evaporation particularly with respect to alcohol-based
fuels, increased safety due to the elimination of spill
hazards, and a controllable burn rate as determined by
the amount of alcohol in the fuel. Reduced amounts of
alcohol will result in lower combustion temperatures
and reduced burn rates. In addition, the present inven-
tion provides a fuel in ge! form having a uniform viscos-
ity throughout which also ensures a more uniform burn
rate throughout combustion of the entire fuel sample. In
a preferred embodiment, the EHC is in the form of a
powder baving a particle size 98% <0.3 mm (98%
through US mesh No. 50) and is treated for fast dispers-
ing and an adjustable dissolving rate. EHC for use in the
present invention is available from Berol Kemi AB of
Sweden under the tradename “BERMOCOLL E.”

While particular embodiments of the present inven-
tion have been shown and described, it will be obvious
to those skilled in the art that changes and modifications
may be made without departing from the invention in
its broader aspects. Therefore, the aim in the appended
claims is to cover all such changes and modifications as
fall within the true spirit and scope of the invention.
The matter set forth in the foregoing description and
accompanying drawings is offered by way of illustra-
tion only and not as a limitation. The actual scope of the
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S
invention is intended to be defined in the following
claims when viewed in their proper perspective based
on the prior art.

I claim:

1. A method for forming a combustible fuel gel com-
prising the steps of:

forming an aqueous alcohol solution;

adjusting the pH of said aqueous alcohol solution to &

value less than 7;

adding a cellulose ether to said pH-adjusted aqueous

alcohol solution;

mixing the cellulose ether aqueous alcohol solution;

and

increasing the pH of the cellulose ether aqueous alco-

hol solution to a value above 7 in forming said
combustible fuel gel.

2. The method of claim 1 wherein said celiulose ether
comprises ethyl hydroxyethyl cellulose.

3. The method of claim 2 wherein said ethyl hydroxy-
ethyl cellulose comprises between 2% and 4% by
weight of said aqueous alcohol solution.

4. The method of claim 1 wherein the step of adjust-
ing the pH of said aqueous alcohol solution to a value in
the range of 4 to 6 comprises adding an acid thereto.

5. The method of claim 4 wherein the pH of said
aqueous alcohol solution is adjusted to a value in the
range of 4 to 6 by adding trace amounts of hydrochloric
acid thereto.
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6. The method of claim § wherein the step of increas-
ing the pH of said cellulose ether aqueous alcohol solu-
tion comprises adding a base containing sodium thereto.

7. The method of claim 1 wherein the pH of said
cellulose ether aqueous alcohol solution is increased to
2 value in the range of 7 to 8.5.

8. The method of claim 1 wherein said aqueous alco-
hol solution includes a low carbon alcohol.

9. The method of claim 8 wherein said aqueous alco-
hol solution includes methanol, ethanol, propanol, or
isopropanol.

10. The method of claim 1 wherein said aqueous
alcohol solution includes a2 combination of low carbon
alcohols.

11. The method of claim 1 further comprising the step
of adding a metal sait to the cellulose ether aqueous
aleohol solution during the mixing thereof.

12. A combustible fuel in gel formn comprising:

& low carbon alcohol;

water added to said alcohol to form an aqueous alco-

hol solution;

an acid added to the aqueous alcohol solution to

reduce the pH thereof below 7;

a celiulose ether added to the pH-reduced aqueous

alcohol solution; and

a base added to the cellulose ether aqueous alcohol

solution to increase the pH thereof above 7 in form-
ing a gel.

13. The method of claim 1 wherein the pH of said
aqueous alcohol solution is adjusted to a value in the
range of 4 to 6.

* * = 5
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SUMMARY OF THE INVENTION

The embodiments of the present invention provide a fuel medium. According to one

embodiment of the present invention, since this medium is a gel, prior art fuel spillage
hazards are eliminated. According to another embodiment of the present invention, the fuel
gel comprises entirely of material from vegetable matter in combination with alcohol,
primarily ethanol, although other low carbon alcohol may be used in combination with some
water. This blend is made into a gel by the addition of Methyl Hydroxyl Propyl Cellulose
(MHPC). According to another embodiment of the present invention, it is easily
biodegradable when spilled and is not harmful to the environment, and can hence be used
both indoors and outdoors. According to another embodiment of the present invention, the
present invention in itself does not need anything else to enhance its viscosity, but may be
strengthened by the addition of Fusel Oil, or, more specifically, Amyl alcohol, which is a
major constituent of Fusel Oil. According to another embodiment of the present invention,
during combustion it is smokeless, without soot, devoid of noxious gas emissions, non-
carcinogenic and non-corrosive hence eliminating the impartation of unpleasant odors to the
food being cooked.

According to another embodiment of the present invention, the gel form of the present
invention makes for ease of packaging, as fuel for suitable heating units that are portable, and
as fuel for suitable barbeque/fire lighter units. The reduction of ash and residue makes for
easy maintenance of the heating and lighter units. One major benefit of the ease of packaging
makes the product easy to transport, thereby offering flexibility of use, making even military
use possible. The low cost of production, due to the efficacy of the MHPC, makes the
present invention affordable to the low-income earners, thereby providing a preferred
alternative to prior art fuels. According to other embodiments, the present invention has an
enhanced ability to retain alcohol and to reduce its evaporation which increases the fuel’s
shelf life. The viscosity, once achieved, remains constant, stable, and uniform thus providing
a steady burn. The burn rate and heat intensity can be altered by increasing or decreasing the
water content of the alcohol-water mixture prior to adding MHPC. Thickening of the gel
increases over time, as the MHPC dissolves, thereby improving ease of packaging. Since the
right viscosity needed for cooking is achieved using less than 5% MHPC, the production cost

is reduced.
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BRIEF DESCRIPTION OF THE DRAWINGS

These and other features, aspects and advantages of the present invention will become
better understood with regard to the following description, appended claims and
accompanying drawings where:

Figure 1 is a flowchart illustrating an approach to increase viscosity of the present
invention.

Figure 2 is a flowchart illustrating another approach to increase the viscosity of the
present invention.

Figure 3 is a graphical representation of a comparative analysis of the viscosity

achieved in the above two approaches.
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FUEL GEL
BACKGROUND OF THE INVENTION
CROSS-REFERENCE TO RELATED APPLICATIONS

The present application claims the benefit of priority from pending U.S. Provisional
Patent Application No. 60/360,626, entitled Fuel Gel , filed on March 1, 2002, which is
herein incorporated by reference in its entirety.
1. FIELD OF THE INVENTION

The present invention relates to cooking, and in particular to a fuel medium in a gel

state.

Portions of the disclosure of this patent document contain material that is subject to
copyright protection. The copyright owner has no objection to the facsimile reproduction by
anyone of the patent document or the patent disclosure as it appears in the Patent and
Trademark Office file or records, but otherwise reserves all rights whatsoever.

2. BACKGROUND ART

There are some human needs that have to be fulfilled everyday for the human to live
and sustain a healthy life. Bating items classified as food, both cooked and raw, is one such
human need. Foods need some kind of fueling agent to increase the temperature to a level
where any living organisms within the foods are killed and to eventually cook the foods.
There are many areas in the world where even today electricity and solid or liquid fuels, some
of the most conventional ways of cooking food, are unavailable, scarce, expensive, or, in
themselves, inappropriate to use. We will explore these conventional ways of cooking food
along with their drawbacks next.

Solid Fuels

Solid fuels, for example coal and wood, are generally readily available and commonly
used, particularly in the developing nations of the world. They form a natural source of fuel
for cooking, and have been in use for many centuries. They not only offer adequate heat for
cooking, but are a good source of light as well. However, they do not offer the flexibility
often demanded in various applications, for example in the military, in areas devoid of
vegetation, or in areas that are wet and damp. Igniting solid fuels is also often problematic,
and once combustion has begun, its control is not easy. Transportation and storage is also of

concern. Moreover, during combustion, one often has to cope with smoke, soot, impartation

1

10

15

20

WO 03/074935 PCT/IB03/01806

of odors, and sometimes the alteration in the taste of the food being cooked. Solid fuels is
used both indoors and outdoors, but often the site where cooking takes place is neither
portable, nor easily shifted.
Liquid Fuels

Liquid fuels, like paraffin (also called kerosene) is significantly cleaner than solid
fuels, and offer a whole range of advantages, which altogether makes for a preferred
alternative. However, it too emits soot, noxious gases, and smell. It is relatively costly and
can pose serious health, fire, and environmental hazards when spilled. However, with
paraffin, it is now possible to make use of portable heaters and cookers. For example, Primus
stoves, which run on paraffin, are common kitchen gadgets in low-income dwellings in some
developing nations.
Electricity

Electricity has only recently taken over solid and liquid fuels as a viable food heating
source. Using electricity to cook and heat foods eliminates the emission of soot, smoke,
noxious gases, and other odors associated with solid and liquid fuels. However, producing,
storing, and transporting electricity is not only an expensive utility, but since the production
of electricity is conventionally tied with cascading waters, it cannot be produced by nations
that do not have perennial cascading rivers or the means to dam such natural resources. Even
a nation like Canada that has the natural and almost perennial resource as the Niagara Falls
charges its citizens staying in provinces outside Ontario much more than the ones who live
within the province of Ontario because storage and transportation of electricity is sometimes

more expensive than its production.
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DETAILED DESCRIPTION OF THE INVENTION

The embodiments of the present invention provide a fuel medium. According to one
embodiment of the present invention, this medium is a bio-degradable gel. In the following
description, numerous specific details are set forth to provide a more thorough description of
embodiments of the invention. It will be apparent, however, to one skilled in the art, that the
embodiments of the present invention may be practiced without these specific details. In
other instances, well known features have not been described in detail so as not to obscure
the invention.

The fuel gel is designed for use in cooking. However, other uses can conceivably be
covered including heating or boiling of water, lighting, and heating applications in the cold
season.

Alcohol (Ethanol) obtained from vegetable matter is the focal point in the present
invention. Vegetable matter typically consists of not more than 95% ethanol in its purest
form, the remainder of it being water. The alcohol-water blend is variable with water content
ranging from a maximum of 30% by weight to a minimum of 5% by weight. This blend type
allows for miscibility as it involves a polar substance, the alcohol, in water. However, as the
carbon content of the alcohol used increases, so too does the difficulty encountered in
dissolution. Combustion properties of the alcohol in the final gel also varies progressively
with increase in carbon content. Therefore, lower carbon alcohol is preferred. It also remains
apparent that the higher the water content of the gel formed, the lower will be the heat
intensity and the slower the rate of combustion.

There are two approaches that can be followed in gel formation depending on the
desired nature and viscosity of the finished product.

In the first approach, MHPC is added to the mixture of alcohol got from vegetable
matter and water to a maximum of up to 5% by weight. The greater the quantity of MHPC
added, the more viscous is the gel formed upon vigorous agitation, which results in the
complete dissolution of the MHPC. Agitation can vary depending upon the quantity of gel
produced from mixing by hand, to using a wooden stick to mix the blend, to using a mixing
apparatus similar to concrete mixing. Addition of MHPC to levels above 5% is not necessary
and in fact results in the formation of a semi solid mass as opposed to the desired gel.

Therefore, gel strength is already adequate at this stage. It is important to also note that there
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is no need to make adjustments to the pH of the alcohol-water blend in order to dissolve the
MHPC. The MHPC is readily soluble & dissolves completely without the additions of any
acids, alkali or buffer solutions, and neither is there need for the elevation of temperatures to
assist the process as it occurs at room temperature. The gel formed is thus ready for use &
requires no salts to enhance viscosity. The gel formed in this manner is significantly more
stable, uniform, and requires 30% less cellulose to produce a gel of equal strength (viscosity)
as that of any prior art gel fuels.

This first approach is shown diagrammatically in Figure 1. At step 100, alcohol from
vegetable matter that consists of not more than 95% ethanol is mixed with 5% water at step
110. This blend is termed Ethanol at step 120. At step 130, MHPC is added to the Ethanol.
At step 140, a check is made to see if the mixture needs to be more viscous. If it does, then at
step 150 more MHPC is added to the mixture before going to step 160. If the mixture has the
required viscosity, then at step 160 agitation is induced to completely dissolve the MHPC in
the mixture.

In the second approach, the procedure described above is followed in its entirety.
However, the addition of Fusel Oil (a by-product of the production of ethanol from sugar
cane precessing) or amyl alcohol in its purer form up to 5% by weight, further enhances gel
strength, thereby further reducing the amount of cellulose (MHPC) required. This has the
obvious production cost advantages, while further enhancing all the other advantages
described thus far. It is important, however, that the addition of Fusel Oil, is not an absolute
requirement for production of the fuel gel. The fuel maintains all of its properties adequately
even without the addition of the Fusel Oil.

This second approach is shown diagrammatically in Figure 2. At step 200, alcohol
from vegetable matter that consists of not more than 95% ethanol is mixed with 5% water at
step 210. This blend is termed Ethanol at step 220. At step 230, Fusel Oil is added to the
mixture. At step 240, MHPC is added to the mixture. At step 250, a check is made to see if
the mixture needs to be more viscous. If it does, then at step 260 more MHPC is added to the
mixture before going to step 270. If the mixture has the required viscosity, then at step 270
agitation is induced to completely dissolve the MHPC and Fusel Oil in the mixture.

In both of the above two procedures, the viscosity of the gel increases with time as

dissolution of the MHPC approaches completion. The gel viscosity becomes constant after a
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period of 5 days. Refer to the graphical illustration of Figure 3 for a comparative analysis of
the viscosity achieved in each instance. It is also important to note that the finer the granular
form the MHPC is available in, the greater is its rate of dissolution. It is apparent that the
viscosity of the gel produced in this manner is significantly greater than that produced by use
of Ethyl Hydroxyl Cellulose (EHC) as described in prior art inventions. The major difference
being the incomplete dissolution of EHC compared with the complete dissolution of MHPC
in this invention.

It is also apparent that the present invention therefore incorporates all the advantages
of prior art similar inventions where EHC is used. In fact, the present invention even goes
beyond all prior art inventions with regards to advantages observed. Notably, as there is no
need for any pH adjustments, no additives in the form of bases, acids or buffers are required
and neither are any inorganic salts required to enhance gel formation. Therefore, the gel
formed is kept as natural as possible while remaining bio-degradable and environmentally
friendly. According to another embodiment of the present invention, the gel state makes for
ease in packaging and for use in portable cooking units and barbeque/fire lighters.

Other embodiments of the present invention include the significantly enhanced ability
to retain alcohol and to reduce its evaporation, which increases the shelf life of the gel. The
viscosity, once achieved, remains constant, stable and uniform, thus providing steady burm
properties. The burmn rate and heat intensity can be altered by increasing or decreasing the
water content of the alcohol-water blend prior to addition of the MHPC. Thickening of the
gel increases over time, as the MHPC dissolves, thereby improving ease of packaging. Less
MHPC is required to make the gel, therefore reducing production costs.

The MHPC used in the present fuel gel is available from Hercules Intemational Ltd.,
and is more commonly known as CULMINAL MHPC 20 000S. While the grade of the
product is specific, it is apparent that similar results can be obtained by the use of cellulosics
of the same basic chemistry in terms of molecular structure, physical properties and behavior.
The present invention and its description are not limited but rather cover all and any such
obvious adaptations.

Thus, a fuel medium is described in conjunction with one or more specific
embodiments. The embodiments of the present invention are defined by the following claims

and their full scope of equivalents.
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CLAIMS
We claim:

1. A fuel medium, comprising:
a gel mixture of not more than 95% ethanol by weight obtained from vegetable matter
and at least 5% water by weight.
2. The fuel medium of claim 1 wherein said gel mixture is not more than 70%
ethanol by weight obtained from vegetable matter and between 5% and 30% water by
weight.
3. The fuel medium of claim 1 wherein said gel mixture further comprises of up
to 5% MHPC by weight.
4. The fuel medium of claim 3 wherein said gel mixture further comprises of up
to 5% amy] alcohol by weight.
5. The fuel medium of claim 1, 2, 3, or 4 is obtained without the addition of any
acids, without the addition of any alkali, without the addition of any buffer solutions,
without a change in room temperature, or without a change in pH level of said
ethanol, said amyl alcohol, said MHPC, or said water.
6. The fuel medium of claim 5 is biodegradable.
7. The fuel medium of claim 5 has the ability to retain alcohol.
8. The fuel medium of claim 5 on combustion is smokeless, without soot, void of
noxious gas emission, non-carcinogenic and non-corrosive.
9. The fuel medium of claim S has a viscosity which is constant, stable, and
uniform once formed giving a steady burn and steady heat intensity.
10.  The steady bum and steady heat intensity of said fuel medium of claim 9 can -
be altered by increasing or decreasing said water content of ethanol-water mixture
prior to the addition of said MHPC.
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Paublication Classification port, thereby offering flexibility of use. The low cost of
production, due to the efficacy of the MHPC, makes the
(51) Int.CL7 C10L 7/00 present invention affordable to low-income earners.
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FUEL GEL

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims the benefit of pri-
ority from pending U.S. Provisional Patent Application No.
60/360,626, eatitled Fuel Gel, filed on Mar. 1, 2002, which
is herein incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present inveation relates to cooking, and in
particular to a fuel medium in a gel state.

[0004] Portions of the disclosure of this patent document
contain material that is subject to copyright protection. The
copyright owner has no objection to the facsimile reproduc-
tion by anyone of the patent document or the patent disclo-
sure as it appears in the Patent and Trademark Office file or
records, but otherwise reserves all rights whatsoever.

[0005] 2. Background Art

[0006] There are some buman needs that have to be
fulfilled everyday for the human to live and sustain a healthy
life. Eating items classified as food, both cooked and raw, is
one such human need. Foods need some kind of fueling
agent to increase the temperature to a level where any living
organisms within the foods are killed and to eventually cook
the foods. There are many areas in the world where even
today electricity and solid or liquid fuels, some of the most
conventional ways of cooking food, are unavailable, scarce,
expensive, or, in themselves, inappropriate to use. We will
explore these conventional ways of cooking food along with
their drawbacks next.

{0007] Solid Fuels

[0008] Solid fuels, for example coal and wood, are gen-
erally readily available and commonly used, pasticularly in
the developing nations of the world. They form a natural
source of fuel for cooking, and have been in use for many
centuries. They not only offer adequate heat for cooking, but
are a good source of light as well. However, they do not offer
the flexibility often demanded in various applications, for
example in the military, in areas devoid of vegetation, or in
arcas that are wet and damp. Igniting solid fuels is also often
problematic, and once combustion has begun, its control is
not easy. Transportation and storage is also of concern.
Moreover, during combustion, one often bas to cope with
smoke, soot, impartation of odors, and someltimes the alter-
ation in the taste of the food being cooked. Solid fuels is
used both indoors and outdoors, but often the site where
cooking takes place is neither portable, nor casily shifted.

[0009] Liquid Fuels

[0010] Liquid fuels, like paraffin (also called kerosene) is
significantly cleaner than solid fuels, and offer a whole range
of advantages, which altogether makes for a preferred alter-
native. However, it {00 emits soot, noxious gases, and smell.
It is refatively costly and can pose serious health, fire, and
environmental hazards when spilled. However, with paraf-
fin, it is now possible to make use of portable heaters and
cookers. For example, Primus stoves, which run on paraffin,
are common kitchen gadgets in low-income dwelliags in
some developing pations.
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[0011] Electricity

[0012] Electricity has only recently taken over solid and
liguid fuels as a viable food heating source. Using electricity
to cook and heat foods eliminates the emission of soot,
smoke, noxious gases, and other odors associated with solid
and liquid fuels. However, producing, storing, and trans-
porting electricity is not only an expensive utility, but since
the production of electricity is conventionally tied with
cascading waters, it cannot be produced by nations that do
not have perennial cascading rivers or the means to dam
such natural resources. Even a nation like Canada that has
the natural and almost perennial resource as the Niagara
Falls charges its citizens staying in provinces outside
Ontario much more than the ones who live within the
province of Ontario because storage and transportation of
electricity is sometimes more expensive than its production.

SUMMARY OF THE INVENTION

[0013] The embodiments of the present invention provide
a fuel medium. According to one embodiment of the present
invention, since this medium is a gel, prior art fuel spillage
hazards are climinated. According to another embodiment of
the present invention, the fuel gel comprises entirely of
material from vegetable matter in combination with alcohol,
primarily ethanol, although other low carbon alcohol may be
used in combination with some water. This blend is made
into a gel by the addition of Methyl Hydroxyl Propyl
Cellulose (MHPC). According to another embodiment of the
present invention, it is easily biodegradable when spilled
and is not harmful to the environment, and can hence be used
both indoors and outdoors. According to another embodi-
ment of the present invention, the present invention in itself
does not need anything else to enhance its viscosity, but may
be strengthened by the addition of Fusel Oil, or, more
specifically, Amyl alcohol, which is a major coastituent of
Fusel Oil. According to another embodiment of the present
invention, during combustion it is smokeless, without soot,
devoid of noxious gas ¢missions, non-carcinogenic and
non-corrosive hence eliminating the impartation of unpleas-
ant odors to the food being cooked.

{0014] According to another embodiment of the present
invention, the gel form of the present invention makes for
ease of packaging, as fuel for suitable beating units that are
portable, and as fuel for suitable barbeque/fire lighter units.
The reduction of ash and residue makes for easy mainte-
nance of the heating and lighter units. One major benefit of
the ease of packaging makes the product easy to transport,
thereby offering flexibility of use, making even military use
possible. The low cost of production, due to the efficacy of
the MHPC, makes the present invention affordable to the
low-income eamers, thereby providing a preferred alterna-
tive to prior art fuels. According to other embodiments, the
present invention has an enhanced ability to retain alcohol
and to reduce its evaporation which increases the fuel’s shelf
life. The viscosity, once achieved, remains constant, stable,
and uniform thus providing a steady burn. The burn rate and
beat intensity can be altered by increasing or decreasing the
water content of the alcohol-water mixture prior to adding
MHPC. Thickening of the gel increases over time, as the
MHPC dissolves, thereby improving ease of packaging.
Since the right viscosity needed for cooking is achieved
using less than 5% MHPC, the production cost is reduced.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0015] These and other features, aspects and advantages of
the present invention will become better understood with
regard to the following description, appended claims and
accompanying drawings where:

[0016] FIG. 1 is a flowchart illustrating an approach to
increase viscosity of the present invention.

[0017] FIG. 2 is a flowchart illustrating another approach
to increase the viscosity of the present invention.

[0018] FIG. 3 is a graphical representation of a compara-
tive analysis of the viscosity achieved in the above two
approaches.

DETAILED DESCRIPTION OF THE
INVENTION

[0019] The embodiments of the present invention provide
a fuel medium. According to one embodiment of the present
invention, this medium is a biodegradable gel. In the fol-
lowing description, numerous specific details are set forth to
provide a more thorough description of embodiments of the
invention. It will be apparent, however, to one skilled in the
art, that the embodiments of the present invention may be
practiced without these specific details. In other instances,
well known features have not been described in detail so as
not to obscure the invention.

[0020] The fuel gel is designed for use in cooking. How-
ever, other uses can conceivably be covered including
heating or boiling of water, lighting, and heating applica-
tions in the cold season.

[0021] Alcohol (Ethanol) obtained from vegetable matter
is the focal point in the present invention. Vegetable matter
typically consists of not more than 95% cthanol in its purest
form, the remainder of it being water. The alcohol-water
blend is variable with water content ranging from a maxi-
mum of 30% by weight to a minimum of 5% by weight. This
blend type allows for miscibility as it involves a polar
substance, the alcohol, in water. However, as the carbon
content of the alcohol used increases, so too does the
difficuity encountered in dissolution. Combustion properties
of the alcohol in the final gel also varies progressively with
increase in carbon content. Therefore, lower carbon aleohol
is preferred. It also remains apparent that the higher the
water content of the gel formed, the lower will be the heat
intensity and the slower the rate of combustion.

[0022] There are two approaches that can be followed in
gel formation depending on the desired nature and viscosity
of the finished product.

[0023] In the first approach, MHPC is added to the mixture
of alcohol got from vegetable matter and water to a maxi-
mum of up to 5% by weight. The greater the quantity of
MHPC added, the more viscous is the gel formed upon
vigorous agitation, which results in the complete dissolution
of the MHPC. Agitation can vary depending upon the
quantity of gei produced from mixing by hand, to using a
wooden stick to mix the blend, to using a mixing apparatus
similar to concrete mixing. Addition of MHPC to levels
above 5% is not necessary and in fact results in the forma-
tion of a semi solid mass as opposed to the desired gel.
Therefore, gel strength is already adequate at this stage. It is
important o also note that there is no need to make adjust-
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meats to the pH of the alcohol-water blend in order to
dissolve the MHPC. The MHPC is readily soluble & dis-
solves completely without the additions of any acids, alkali
or buffer solutions, and neither is there need for the elevation
of temperatures to assist the process as it occurs at room
temperature. The gel formed is thus ready for use & requires
no salts to enhance viscosity. The gel formed in this manner
is significantly more stable, uniform, and requires 30% less
cellulose to produce a gel of equal strength (viscosity) as that
of any prior art gel fuels.

{0024] This first approach is shown diagrammatically in
FIG. 1. At step 100, alcoho! from vegetable matter that
consists of not more than 95% cthanol is mixed with 5%
water at step 110. This blend is termed Ethanol at step 120.
At step 130, MHPC is added to the Ethanol. At step 140, a
check is made to see if the mixture needs to be more viscous.
If it does, then at step 150 more MHPC is added to the
mixture before going to step 160. If the mixture has the
required viscosity, then at step 160 agitation is induced to
completely dissolve the MHPC in the mixture.

{0028] In the second approach, the procedure described
above is followed in its entirety. However, the addition of
Fusel Oil (a by-product of the production of ethanol from
sugar cane processing) or amyl alcohol in its purer form up
to 5% by weight, further enhances gel strength, thereby
further reducing the amount of celiulose (MHPC) required.
This has the obvious production cost advantages, while
further enhancing all the other advantages described thus far.
It is important, however, that the addition of Fuse] Oil, is not
an absolute requirement for production of the fuel gel. The
fuel maintains all of its properties adequately even without
the addition of the Fusel Oil.

[0026] This second approach is shown diagrammatically
in FIG. 2. At step 200, alcohol from vegetable matter that
consists of not more than 95% ethanol is mixed with 5%
water at step 210. This blend is termed Ethanol at step 220.
At step 230, Fusel Oil is added to the mixture. At step 240,
MHPC is added to the mixture. At siep 250, a check is made
to see if the mixture needs to be more viscous. If it does, then
at step 260 more MHPC is added to the mixture before going
to step 270. If the mixture has the required viscosity, then at
step 270 agilation is induced to completely dissolve the
MHPC and Fusel Oil in the mixture.

[0027] In both of the above two procedures, the viscosity
of the gel increases with time as dissolution of the MHPC
approaches completion. The gel viscosity becomes constant
after a period of 5 days. Refer to the graphical illustration of
FIG. 3 for a comparative analysis of the viscosity achieved
in each instance. It is also important to note that the finer the
granular form the MHPC is available in, the greater is its rate
of dissolution. It is apparent that the viscosity of the gel
produced in this manaer is significantly greater than that
produced by use of Ethyl Hydroxyl Celiulose (EHC) as
described in prior art inventions. The major difference being
the incomplete dissolution of EHC compared with the
complete dissolution of MHPC in this invention.

[0028] It is also apparcnt that the present invention there-
fore incorporates all the advantages of prior art similar
inventions where EHC is used. In fact, the present invention
even goes beyond all prior art inventions with regards to
advantages observed. Notably, as there is no need for any pH
adjustments, no additives in the form of bases, acids or
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buffers are required and neither are any inorganic salts
required to enhance gel formation. Therefore, the gel formed
is kept as patural as possible while remaining bio-degradable
and environmentally friendly. According to another embodi-
ment of the present invention, the gel state makes for ease
in packaging and for use in portable cooking units and
barbeque/fire lighters.

[0029] Other embodiments of the present invention
include the significantly enhanced ability to retain alcohol
and to reduce iis evaporation, which increases the shelf life
of the gel. The viscosity, once achieved, remains constant,
stable and uniform, thus providing steady burn properties.
The bum rate and heat intensity can be altered by increasing
or decreasing the waler content of the alcohol-water blend
prior to addition of the MHPC. Thickening of the gel
increases over time, as the MHPC dissolves, thereby
improving ease of packaging. Less MHPC is required to
make the gel, therefore reducing production costs.

{0030] The MHPC used in the present fuel gel is available
from Hercules International Ltd., and is more commonly
known as CULMINAL MHPC 20 000S. While the grade of
the product is specific, it is apparent that similar results can
be obtained by the usc of cellulosics of the same basic
chemistry in terms of molecular structure, physical proper-
ties and behavior. The present invention and its description
are not limited but rather cover all and any such obvious
adaptations.

[0031] Thus, a fuel medium is described in conjunction
with one or more specific embodiments. The embodiments
of the present invention are defined by the following claims
and their full scope of equivalents.
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We claim:
1. A fuel medium, comprising:

a gel mixture of not more than 95% ethanol by weight
obtained from vegetable matter and at least 5% water
by weight.

2. The fuel medium of claim 1 wherein said gel mixture
is not more than 70% ethanol by weight obtained from
vegetable matter and between 5% aod 30% water by weight.

3. The fuel medium of claim 1 wherein said gel mixture
further comprises of up to 5% MHPC by weight.

4. The fuel medium of claim 3 wherein said gel mixture
further comprises of up to 5% amyl alcohol by weight.

5. The fuel medium of claim 1, 2, 3, or 4 is obtained
without the addition of any acids, without the addition of any
alkali, without the addition of any buffer solutions, without
a change in room temperature, or without a change in pH
level of said ethanol, said amyl alcohol, said MHPC, or said
water.

6. The fuel medium of claim 5 is biodegradable.

7. The fuel medium of claim 5 has the ability to retain
alcohol.

8. The fuel medium of claim 5 on combustion is smoke-
less, without soot, void of noxious gas emission, non-
carcinogenic and non-corrosive.

9. The fuel medium of claim 5 has a viscosity which is
constant, stable, and uniform once formed giving a steady
burn and steady heat intensity.

10. The steady burn and steady heat intensity of said fuel
medium of claim 9 can be altered by increasing or decreas-
ing said water content of ethanol-water mixture prior to the
addition of said MHPC.
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EFFECT: valuable disinfecting properties of
agent. 2tbl, 7 ex
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(54} Bactericide for foods and food
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P

(57) Previous techniques of sterilising
foods and food processing machines or
utensils suffer from a variety of
disadvantages, such as causing 8
deterioration in the flavor or quality of
the food. Such problems are now
overcome by use of & bactericide
comprising as active ingredients ethyl
alcohol, and an organic acid orits salt
andlor an inorganic acid orits salt. A
food or a food processing machine or
utensil can be sterilised by dissolving
this bactericide in water, and contacting
the resulting aqueous solution with the
food or the food processing machine or
utensil. .
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Table 15

Standard Lactic

room (cells for each
sausage)

(2) Thatportion of the
drum cutter which
contacted with sausage

(3) Surface of the
conveyor

(4) Aligner

(5) Bucket

(6) The surface of the
sausage which passed
through the bucket (5)

Conventional process

Sites inspected plate acid - Coloform
count bacteria | organisms
{1) Surface of Vienna
sausage in the clean 26 x10* | 1.8 x10? +

20x10* | 8.8x10? +
6.2 x 10? 5.2 x 10° +
7.2x10* | 63x10° +
13x10* | 25 x 10 +
8.5 x 104 5.7 X104 +

(1) Vienna sausage
({sprayed with a 10%
solution of the bac-
tericide} in the
cleanraom

(2') The product-contacting
portion of the drum
cutter sprayed with a
10% solution of the
bactericide

{3") Surface of the conveyor
sprayed with a 10%
solution of the
bactericide

{4’) Aligner sprayed with
a 10% solution of the
bactericide

{5°) Bucket sprayed with a
10% solution of the
bactericide

(6') The surface of the
sausage with passed
through the bucket (5')

Process of the invention

—: negative, +: positive

CLAIMS

1. Afood or food processing machine or utensil
which has been sterilised by an aqueous bactericide
comprising (1) ethyl alcoho! and (2} at one least
organic or inorganic acid or salt thereof.

2. Afood orfood processing machine or utensil
according to claim 1 which has been sterilised by
contact with said bactericide for one minute or less.

3. Afoodorfood processing machine or utensil
according to cleim 2 wherein contact has been for 30
seconds or less.

4. Afood or food processing machine or utensil
according to any one of the preceding claims
wherein the unsterilised food or food processing
machine or utensil has been dipped in, sprayed with
or wiped with the bactericide.

5. Afood orfood processing machine or utensil
according to claim 1 substantially as hereinbefore-
described in any one of Examples 1to 7.

20 6. Aliquid bactericide for foods and food proces-

sing machines or utensils, said bactericide compris-
ing as active ingredients ethyl alcohol, and organic
acid or its salt and/or an inorganic acid or its salt.

7. The bactericide of claim 6 which comprises as

25 active ingredients ethyl alcohol, the organic acid or

its salt, and the inorganic acid or its salt.

8. The bactericide of claim 6 which comprises
ethyl alcohol and the organic acid or its salt as active
ingredients.

30 9. The bactericide of claims 6 which comprises

ethy! alcohol, and the inorganic acid or its salt as
active ingredients.
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[57] ABSTRACT

An antibacterial soap comprising 2,4,4'-trichloro-2'-
hydroxydiphenylether in a range of 0.05 to 5% by
weight and at least one organic phosphoric ester repre-
sented by the formula,

RO—I;—OM
OR’

wherein R represents an alkyl group having 8 to 20
carbon atoms, or a group of

R:(ocl:”HCHz—),,—
Rz

in which R is an alkyl group having 8 to 20 carbon
atoms, Rj is 2 hydrogen atom or a methyl group, and n
is an integer of 1 to 10; R’ represents the same group as
R, or a hydrogen atom or an alkali metal; and M repre-
sents a hydrogen atom or an alkali metal exerts a wide
range of antibacterial activities and marked resistance to
discoloration upon exposure to sunlight.

3 Claims, No Drawings



