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[5 7] ABSTRACT 
The field of art to which this invention pertains is hy 
drocarbon based liquid fuel compositions having in 
creased octane number by the use of microemulsion 
technique. The new composition comprises a main 
part of a, liquid hydrocarbon mixture, water in the 
form of a microemulsion, an emusi?er which makes 
possible the solubilization of the water in the hydro 
carbon mixture and at least one water-soluble inor 
ganic substance which has been dissolved in the water 
solubilized in the hydrocarbon mixture 

1 Claim, 3 Drawing Figures 
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FUEL COMPOSITION INCREASED OCTANE 
NUNIBER 

The present invention relates to a fuel composition 
with increased octane number in which the combustion 
characteristics are regulated by the use of microemul 
sion technique. 
Different types of additives to hydrocarbon fuels 

have been used for a long time for improving the com 
bustion characteristics of the fuel. By combustion char 
acteristics it is meant here, for example, octane num 
ber, propensity for ignition by incandescence, heat 
conductivity, composition of the exhaust gases, etc. 
Improvement of the combustion characteristics by 

increasing the ability of a hydrocarbon fuel to resist 
knocking in a combustion engine, i.e. various ways of 
increasing the octane number, are known. As is known, 
the octane number is a measure of the resistance to 
knocking of a motor fuel, where knocking means that 
a spontaneous combustion of the fuel/air mixture oc 
curs with abnormally high speed, whereby a loud me 
tallic sound is made at the same time as the power of 
the engine decreases and the speci?c fuel consumption 
increases. 
Additives to the engine fuel of different types have 

been used for a long time to increase the octane num 
ber. The most usual is tetraethyl and tetramethyl lead 
(Swedish Pat. No. 61,470). During the past few years 
the appropriateness of the lead additives has been 
strongly questioned because of the fact that the lead 
additives remain in the exhaust from combustion en 
gines in toxic form. In many countries this has led to 
legislation or demand for legislation to limit or com 
pletely prohibit lead additives in engine fuels. 
Other metal organic compounds have also been used 

as additives for the prevention of knocking in combus 
tion engines such as dicyclopentadienyl compounds of 
iron, nickel, ruthenium or osmium (Swedish Pat. No. 
155,935), organotitanium compounds (Swedish Pat. 
No. 165,904), oxygen-containing organic copper com 
pounds (Swedish Pat. No. 83,431) et al. 
A number of these additives in engine fuels also have 

disadvantages of a technical nature. The increased ten 
dency to ignition by incandescence, especially in air 
plane engines, can be mentioned as an example. 
However, all of the above mentioned additives are 

limited to elements which are soluble in the organic 
phase, i.e. the hydrocarbon mixture. 

It has now been shown according to the invention 
that a fuel composition with increased octane number 
is achieved when the composition comprises 
A hydrocarbon mixture, 
water in the form of a microemulsion, 
an emulsi?er which makes possible the solubilisation 

of the water in the hydrocarbon mixture, whereby the 
emulsi?er consists of a mixture of one or more carbox 

ylic acids, and one or more salts of the corresponding 
acid or acids, 
and the composition contains at least one water 

soluble inorganic substance which is dissolved in the 
water which is solubilized in the hydrocarbon mixture. 
An additional advantage with the invention is that, 

because of the possibility of regulating the combustion 
characteristics of the fuel, one can start with a raw ma 

terial of lower quality than what was previously feasible 
in the production of a fuel with special combustion 
characteristics, e.g. a certain octane value. 
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A microemulsion is a clear emulsion in which the 

drops disperged in the continuous phase are very small, 
preferably less than 1 ,um. Stable microemulsions of 
water and hydrocarbon are already known and are 
achieved by the addition of emulsi?er compositions to 
the mixture of water and hydrocarbon. 
The introduction of water in the form of a micro 

emulsion in a hydrocarbon lubricant oil has been de 
scribed in US. Pat. No. 3,346,494 in which a long life 
for the lubricant is obtained by suspending the water, 
sludge and other contaminants in the microemulsion, 
thereby reducing the harmful effect of these contami 
nants. Further it is disclosed that macroemulsions con 
taining for example water and sludge which are formed 
in fuel oil tanks and cause disturbances in the function 
ing of the burner and in some cases even interruption 
of operation can be converted to microemulsions. 

In the fuel composition according to the invention,‘ 
water is solubilized in a hydrocarbon mixture by the use 
of an emulsi?er which is preferably made up of a com 
bination of an anionic and a cationic substance, namely 
a mixture consisting of 2 — 98% by weight of one or 
more carboxylic acids and 98' — 2% of an alkylam 
monium salt or a mono-, di- or triethanolammonium 
salt or an ammonium salt or a metal of corresponding 
acids or a mixture of such salts. In the fuel composition 
according to the invention the emulsi?er is used in an 
amount 1 — 35% by weight, preferably 1 — 25% by 
weight, and especially in an amount of 10 —' 25% by 
weight, depending on the desired amount of solubilized 
water. This amount of water, which corresponds to a 
certain amount of emulgent, is obtained by construct 
ing a phase diagram for corresponding water 
hydrocarbon emulsi?er systems. Thermodynamically 
stable systems are obtained with these emulsi?ers 
which are stable even during lengthy storage under 
changing temperature conditions. The micro-emulsion 
of water in the hydrocarbon mixture is obtained with 
the help of the emulsi?er by the various components in 
the fuel composition being mixed with each other dur 
ing agitation (see Examples 1 — 3 below). 
The enclosed FIGS. 1 — 3 show examples of phase di 

agrams in which 
FIG. 1 shows the ternary system naphtenic acid - eth 

anol ammonium naphtenate water, 
FIG. 2 shows solubilization curves for water in hydro 

carbon with different proportions of naphtenic acid 
and ethanol ammonium naphtenate in the emulsi?er 
and ‘ 

FIG. 3 shows the solubilizing capacity for water in hy 
drocarbons with an emulsi?er consisting of equal parts 
octanoic acid and ammonium octanate. 
An appropriate emulsi?er for solubilizing water in a 

hydrocarbon mixture for obtaining a fuel composition 
according to the invention is a mixture of one or more 
carboxylic acids which contain at least one aromatic 
group and/or alicyclic group as well as long hydrocar 
bon chains, and which has suf?cient hydrophobicity so 
that it can function as a surfactant substance in the 
emulsi?er according to the invention, and alkylam 
monium salts and/or mono-, di- and/or triethanol am 
monium salts and/or ammonium salts and/or metal salts 
of the corresponding acid or acids. Appropriate alkyl 
ammonium salts contain 1 — 20 carbon atoms, prefera 
bly 6 — 10 carbon atoms in the alkyl group. Appropri 
ate metal salts are salts of alkali metals, earth alkali 
metals, transition metals in the groups lb, 2b, 3b, 4b, 
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5/2, 612 and 7b in the periodic table, iron metals plati 
num metals, metals in the groups 3a, 4a5 5a and 6b in 
the periodic table and semi metals in the groups 40, 5a 
and 6a in the periodic table. > ' 

4 
odic table, a direct increase in the octane number is ob 
tained which is expected because of the presence of cy 
cloaliphatic and aromatic compounds in the acid. An 
addition of water which is solubilized in the form of a 
microemulsion in the hydrocarbon mixture with the 

metal salts are salts of alkali metal, earth metals, transi 
tion metals in the groups lb, 2b, 3b, 4b, 5b, 612 and 7b 
in the periodic table, iron metals, platinum metals, met 
als in the groups 3a, 4a, 5a and 6a in the periodic table, 
and semi-metals in the groups 4a, 5a and 6a in the peri 

. . . . . i 5 

There is obtained an even greater solubilizing capa- “ . . - . . . . . . ' d f' 5 cs 21 further 

bility for water in hydrocarbons with emulsi?ers of this help ?f the ‘13love Téngzrjmggucl)? is; sggzlne Order of 
compositionthan with those containing straight ali- mcre‘isedm es; ‘121 the emulsi?er additive 
phatic acids, because of the fact that a weak intermo- m‘frgrgltu le is W t; Zonnection between the' Octane 

' lecular interaction is obtained'between the ir-electrons ‘1 e S 0W5 _e . . d . 
of the aromatic ring and the water molecule 10 number for an engine fuel composition an its compo 

I sition when an emulsi?er, which consists of various 

Examples of such acids are naphthenic acids, resin amount proportions of ethanol ammonium naphthen 
aclds and gauic acids- ate to naphthenic acid, is added to a hydrocarbon mix 
One emulsi?er combination which has shown very ture consisting of pure petrol with the octane number 

good results when used in afuel composition according 15 93 and when Water 15 Subsequently added m Varymg 

to the invention for solubilizing of water in the hydro- amounts. 

TABLE I 

Trial Ethanol~ Naphthenic Ratio Hydro- Water Octane 
No. ammonium acid salt: carbon 92 by weight number 

naphthenate "/1 by weight acid mixture (research) 
r/( by weight % by weight 

1 _ _ _ 100 — 93 

2 9.0 1.0 9:1 90.0 _ 94.0 
3 18.0 2.0 9: 1 80.0 - 94.5 
4 27.0 3.0 9: 1 70.0 _ 95.7 
5 l8.() 2.0 9:1 70.0 10.0 95.6 
6 22.5 25 9:1 60.0 15.0 97.0 
7 18.0 2.0 9:1 65.0 15.0 96.8 
11 6.5 3.5 65:35 90.0 — 93.5 
9 19.5 10.5 65.35 70.0 _ 94.4 
10 13.0 7.0 65:35 70.0 10.0 95.9 

carbon mixture is a mixture of naphthenic acid and eth- As is evident from the table, the increase in the oc 
anol “ammonium naphthenate. From FIG. 1, which tane number occurs when the water is added, both in 
shows the‘solubilization characteristics for water in hy- 35 relation to the octane number for the pure petrol and 
drocarbon with different proportions between naph- to that octane number obtained when various amounts 
thenic acid and ethanol ammonium naphthenate, it is of emulsi?er are added. Likewise it is evident that the 
evident that a combination of this type gives rise to a highest octane number of all is obtained when the ratio 
great increase in solubilization when the ratio of etha- between the ethanol ammonium naphthenate and the 
nol ammonium naphthenate to naphthenic acid ex- 40 naphthenic acid is 9:1 and the amount of water added 
ceeds 2:3. FIG. 2 shows how the solubilizing character- is 15.0% by weight. 
istics for water in hydrocarbon vary with different ra- . . . . . 
tios between ethanol ammonium napthenate and naph- Anoiher appropnate emulsi?er for Solublhzanon of 
thenic acid. From FIG. 2 it is evident that higher ratios water “it? hydrocacrlijon tmlgur? for (ibtammgthe ?flel 
of salt to acid give good solubilization characteristics 45 °°.mP°S‘ 1?“ accor mg 0 ‘.all‘nverllpzn .conslsgs 0 Ya 
and that the solubilization capacity assumes very good mliaurep one or more smug t’ a ‘P at“: car oxy ‘C 
values at a ratio of 9,1 of salt to acid acids with l — 22 carbon atoms, preferably 6 — 10 car 

1 Naphthenic acid is obtained as a by_product in the bon atoms, and at least one mono-, di- or tnethanol am 
re?ning of petroleum and contains cycloaliphatic and momum Salt or ammomum.salt 0.1. alkyl ammomum alt 
aromatic compounds and has long hydrocarbon chains. 50 or metal salt ‘?f°°"°SP°ndm.g aclds’ where appropnale 
A further advantage is achieved by the naphthenic acid alllkyllimlmomum Sal? cglluagn 1 522 carbon atoms 13 
being very cheap in relation to more well-de?ned pure t e a group’ lljrilera y _ 1 clam?“ atglms’ anh 
acid but still, in combination with for example ethanol- app‘ppnate meta _ ts are Salts of a kah met S’ eart 
amine, gives at least equally good solubilization charac- alkah metals’ trarisltlon meital§ m the Oups 1b’ 2b’ 3b’ 
teristics as the previously used more expensive acids 55 4b, 5b, 6b and 7b in the periodic table, iron metals, plat 
When an emulsi?er is added to a hydrocarbon mix- mum metals’ metals m thegroups a’ 4a’ 5d and 6a in 

ture, which emulsi?er contains a mixture of one or the penfxhc tablganfi Semlmetals m the gr.OupS 4a’ 5a 
more carboxylic acids which contain at least one aro- zgiaiagglgtitgeixcit table' The at:pi-0p1n:tedp.rop$_ 
matic ring and/or alicyclic group and ethanol ammo- V . . . e comporien me u e m .e 
nium salts and/Or alkyl ammonium salts and/Or ammo_ 60 emulsi?er in relation to the desired amount of solubi 

.. . . liz d w ' ‘ ‘ ' nium salts and/or metal salts of the corresponding acid 6 ater.can ‘96 determined by mvesngatlqn of the 
or acids 6 g naphthenic acid whereby the alkylam_ phase relations in water-hydrocarbon emulsifier sys 

. ~ ’ ' ' . ’ tems. 

monium salts contain 1 — 20 carbon atoms, preferably 
6 — 10 carbon atoms in the alkyl chain and appropriate 65 As examples of appropriate carboxylic acids of the 

above mentioned type one can give formic acid, acetic 
acid, hexanoic acid, heptoic acid, octanoic acid etc. 
The acids are preferably combined with corresponding 
ethanol ammonium-, ammonium-, alkyl ammonium 
and/or metal salts. The sum of carbon atoms in the salts 
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of the carboxylic acid should preferably be between 5 i 
and 14. Acids with short hydrocarbon chains in combi 
nation with amines in longer chains have produced 
good solubilization results, but the use of carboxylic 
acids with short chains involves the possibility'of corro-' 
sion problems occurring, and therefore they are less ap 
propriate for use in a fuel composition according to the 
invention. 

Another emulsi?er combination, which has produced 
good results in solubilization of water in hydrocarbon, 
is a mixture of octanoic acid and ammonium octanate 
and octanoic acid in the forming of micro-emulsions of 
water in hydrocarbon. In FIG. 3 C8 OOH designates oc 
tanoic acid and CSOONI-L designates the ammonium 
salt of this acid. The ratio between the amount of acid 
and the corresponding salt is critical, which is demon-I 
strated by the fact that the following amounts of water 
are solubilized in hydrocarbon when the composition 
of the emulsi?er is varied: 

Ratio between the amount of salt ‘7: H20 
and the amount of acid + salt: 

0.3 5 
0.5 40 
0,7 ' 5 

When an emulsi?er is added, which consists of a mix 
ture of one or more straight aliphatic carboxylic acids 
with 1 - 22 carbon atoms, preferably 6 - 10 carbon 
atoms, and at least one mono-, di- or triethanolam 
monium salt or ammonium salt or alkyl ammonium salt 
or metal salt of corresponding acids, where appropriate 
alkyl ammonium salts contain 1 — 22 carbon atoms in 
the alkyl group, preferably v6 — 10 carbon atoms, and 
appropriate metal salts are salts of alkali metals, earth 
alkali metals, transition metals in the groups 1b, 2b, 3b, 
4b, 5b, 6b and 7b in the periodic table, iron metals, plat 
inum metals, metals in the groups 3a, 4a, 5a and 6a in 
the periodic table and semi-metals in the groups 4a, 5a, 
6a in the periodic table, to a hydrocarbon mixture a re 
duction of the octane number is obtained and when 
pure water is added for formation of a microemulsion 
of the water in'the hydrocarbon mixture it is true that ' 
the octane number rises, but not the octane number 
level for the pure hydrocarbon mixture. 

However, when an inorganic substance, which is sol 
uble in water, or a mixture of such substances, is dis 
solved in an amount of from 0.01 g/l to such an amount 
that the acqueous solution becomes saturated, prefera 
bly in an amount of 0.01 — 100.0 g/l, and especially in 
an amount of 0.01 — 10.0 g/l, in the water which is 

thereafter solubilized in the hydrocarbon mixture, a 
marked increase in the octane number is obtained. 

A water soluble inorganic substance or a mixture of 
such substances which, in solution in the water solubi 
lized in the hydrocarbon mixture, gives the desired fuel 
composition .with controllable combustion characteris 
tics, e.g. increased octane number, can be a water solu 
ble inorganic substance AB, where 

A designates hydrogen, ammonium, metal, e.g. alkali 
metal, alkaline earth metal, transition metalin the 
groups 1b, 2b, 3b, 4b, 5b, 6b and 7b in the periodic ta 
ble, iron metal, platinum metal, metal in the groups 
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6 
311,411, 5a and 6a in the periodic table, and semi-metal 
in the groups 4a, 5a and 6a in the periodic table or non 
metal in the groups 30, 4a, 5a, 6a and 7a in the periodic 
table, and 

B designates hydride, boride, carbide, nitride, oxide,_ 
peroxide, silicide, phosphide, sulphide, hydrogen sul 
phide, halogenide, e.g. chloride, bromide, ionide, ?uo 
ride, hydroxide, cyanide, cyanate, thiocyanate, or an 
oxohalogenate, e. g. hypochlorite, chlorite, chlorate, 
perchlorate, periodate, perbromate, or an oxosulphate, 
e. g. sulphite, sulphate, sulphoxylate, thiosulphate, or an 
oxonitrate, e.g. nitrite, nitrate or an oxophosphate, e.g. 
hypophosphite, phosphite, phosphate, metaphosphate, 
or carbonate, silicate, borate, chromate, dichromate or 
acid salts of the above mentioned ions, e.g. hydrogen 
sulphate, hydrogen phosphate, hydrogen carbonate, or 
where AB designates a complex compound in which 

A designates a positive complex ion, e.g. amino com 
plex of transition metals such as Cu(NI-I3)4+, 
Ag(NH3)2+, C0(NH3)63+, CI'(NH3)63+, Ni(NHs)s2+, 0!‘ 
thiocyanato complex of transition metals, e.g. 

FeSCN“, Fe(SCN)2+and B hasthe meaning given 
above, or ' 

B designates a negative complex ion, e.g. cyano com 
plex of transition metals such as Cd(CN)42‘, Ni(CN) 
42', Ag(CN)-[, Fe(CN)64_, Fe(CN)6‘*_, Fe"Fe'”(CN 

or halogen complex of transition metals, e.g. CoClf‘, 
or hydroxy complex of transition metals or other 

metals such as Cr(OI—I)f, Sn(OI-I)3_, Sn(OH),,2_ 
Pb(OH)62_, where A has the meaning given above. 

1 

Such a substance AB can appropriately contain mul 
tivalent metal ions, preferably of transition metals, es 
pecially in complex bound form, and especially in a 
form in which the metal in the complex assumes two 
different oxidation numbers. One example of such sub 
stance, in which the metal is iron, is potassium hex 
acyanoferrate (lI,III) which has the chemical formula 
K[Fe"Fe'"(CN)6 ], designated in the. following by 
KFe2(CN)6. K+ here can naturally be replaced by other 
positive ions, e.g. Na", NH,+ etc. 1 . 

In the fuel composition according to the invention, in 
which the water which is solubilized in the hydrocarbon 
mixture contains dissolved I(I<"e2(Cl\l)6 and in which the 
microemulsion has been achieved with the help of octa 
noic acid and ammonium octanate as emulsi?er, an ap 
preciable increase in the octane number is achieved. 

Table II shows different mixtures of a fuel composi 
tion according to the invention in which the hydrocar 
bon mixture is a petrol with octane number 93, the 
emulsi?er consists of a mixture of octanoic acid and 
ammonium octanate, and in which the water solubi 
lized in the hydrocarbon mixture contains varying 
amounts of KFe2(CN)6. The octane number for the dif 
ferent mixtures, for the pure petrol and for the petrol 
with water and emulsi?ers but without the addition of 
a salt to the water, are given for the purpose of compar 
ison. The additions of KCN given in the table have only 
the purpose of working against the effect of the potas 
sium hexacyanoferrate’s effect on the stability of the 
microemulsion. 
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TABLE II 

Trial Ammonium Octanoic Hydro— Water, Addition of Addition Octane 
No. octanate, acid, carbon, "/1 by weight K[Fe2-,(CN).;] of KCN 7 number 

"/1 by weight ‘71 by weight r/< by weight g/l g/l (Research) 

1 — —— 100 - — — 93 

2 12 1 14.9 63.0 10.0 —- —- 91.2 
3 12 1 14.9 63.0 10.0 1.0 — =96 
4 12 1 14.9 63.0 10.0 0.1 0.5 96.0 
5 12 1 14.9 63.0 10.0 0.5 2.5 95.5 
6 l2 1 14.9 63.0 10.0 1.0 5.0 96.4 

From the above table it can be seen that the addition 
of the water soluble inorganic substance, in this case 
the iron complex, causes a marked increase in the oc 
tane number. 
The octane number was measured in all cases ac 

cording to the Research method, i.e. the characteristics 
of the fuel were investigated and compared with a ref 
erence fuel, composed of n-heptane and isooctane, in 
a so-called CFR method, whose compression ratio can 
vary. 
The hydrocarbon mixture can be any liquid fuel at all 

which consists of hydrocarbons, e.g. motor fuel, kero 
sene (paraffin oil), aviation fuel, petrol, cracked petrol, 
polymer petrol, diesel fuel, fuel oil etc. The hydrocar 
bon mixture used in the invention corresponds to a 
lead-free petrol which does not contain any other com 
monly used additives. 
Some examples of how one obtained the fuel compo 

sitions which were subjected to testing, are given be 
low. 

EXAMPLE 1 

12.1 g ammonium octanate was weighed in a ?ask, 
14.9 g octanoic acid was then added and ?nally 63.0 g 
petrol. To the mixture in the flask there was then added 
10.0 g water and after light shaking a clear yellowish 
solution was formed (Trial 2, Table II). 

EXAMPLE 2 

To a solution with the same composition as in Exam 
ple 1 there was added 0.1 g potassium ferrocyanate, 
which after agitation produced a strong blue-coloured 
solution. 0.5 g potassium cyanide was then added dur 
ing additional agitation. After the addition of the potas 
sium cyanide the solution become very strongly blue 
coloured (Trail 4, Table 11). 

EXAMPLE 3 

2.5 g ethanol amine was weighed in a flask, and 15.0 
g water and 60.0 g petrol was then added. Thereafter 
22.5 g naphthenic acid was added in small portions dur 
ing agitation, which produced a clear brown-coloured 
solution (Trial 6, Table I). 
The other mixtures disclosed in Tables I and II were 

obtained by corresponding methods by varying only the 
amounts of the components included. 

EXAMPLE 4 

Octane number measurement according to the Re 
search method was carried out on a base fuel having 
the following composition (percent by weight) 

85.5 % 91 octane lead-free petrol 
8.55 % NS 130“r 
0.95 % mixed ethanol amine 
5.0 % H2O 
Various metal salts have been dissolved in the water 

in such proportions that the salt concentration in the 
petrol solution was 50 ppm. 
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‘NS 130 and NS 160, respectively, are references for 
different maphthenic acid qualities. 

Metal salts A R0 = Rom-1 - Robmu- luv! 

NaCl 0.3 
CSCI 0.7 
RbCl 0.8 
SrCL . 6H2O 0.9 
LlCl 1.1 
CrClu . (JHEO 0.8 
PbClz 0.8 
CuCL . 21-120 0.8 
NiCl-z . 61120 0.8 
CeCL, . 7H2O 0.8 
Lacl? . 71-120 0.9 
MgCL; . 61-120 0.9 
[Al-.4504)“ - l8H2O 0-3 
FC2(SO4);, . 91120 0.8 
FO(SO4) . 71-120 0.8 
C1150.‘ . SHZO 1.0 
MgSO4 0.8 
Cd( Noah 2.6 
Mn( NO“): 2.1 
Ni( NO"): 2.3 
cl'2(sO-i )u 2-2 
C1'(No:i):i 2.0 
C0504 2.1 
Zn(NO3)~_, 1.8 

EXAMPLE 5 

Octane number measurement according to the Rese 
rach method was carried out on a base fuel having the 

composition (percent by weight) 
85.5 % 91-octane, lead-free petrol 
8.55 % NS 160 
0.95 % mixed ethanol amine 
5.2 % H2: 
Various metal salts have been dissolved in the water 

in such proportions that the concentration of metal in 
the fuel solutions was 0.5 g/l. 

Metal 511115 A R0 = Rofm'l ‘Robina’ im'l 

Mnlg 1.0 
MnBr: 1-2 
Ni(HCOO)-_» 0.6 
Na(CH3COO) 0.9 
K(C2O_|H) 01 
K1 0.3 
NaCO? 0.2 
KHCQ, 0-1 
K1Fe2(CN )451 0-6 

EXAMPLE 6 
Octane number measurement according to the Re 

search method was carried out on a base fuel having 

the composition (percent by weight) 
80.75 % 9l-octane, lead-free petrol 
14.25 % Non-ion emulsi?er EMU 267"’ 
5.0 % H2O 
Various metal salts have been dissolved in the water 

in such proportions that the concentration of metal in 
the fuelsolutions was 0.5 g/l. 
"Non-ion emulsi?er from MoDo-Chemicals 
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Metal salts R0 = RO,,,,., -RO,,,,_..,. ,,,,., 

Mnl._, 1.3 
M1131’: 0.1 
Nilz 0.9 
Ni( HCOO)2 0.2 
Mn-lactate 0.6 
Ni(CH:,COO)2 0.6 
Mn(CH_-,COO)2 0.6 
Kl 1.0 
KHPO, 0.6 
Na(CHnCOO) 0.6 
K2C2O4 0.7 
KC5H7O2 0.7 
K[Fe2(CN)l;.| 0-1 

EXAMPLE 7 

Octane number measurement according to the Re 
search method was carried out on a fuel having the 
composition (percent by weight): 
85.09 % 9l-octane, lead-free petrol 
8.50 % NS 160 
1.41 % Monoethanol amine 
5.0 % H2O 
K~I[Fe(CN)6] . 3H2O and K3lFE(CN)6l (mole ratio 1:1) 

were dissolved in water in such proportions that the 
concentration of Fe in the fuel was 0.5 g/l. 
R0 for said fuel was 93.7. - 

EXAMPLE 8 ' 

Octane number measurement according to the Re 
search method was carried out on a fuel having the 
composition (percent by weight): 
85.25 % 91-octane, lead-free petrol 
8.53 % NS 160 
0.27 % Monoethanol amine 
0.95 % Calcium cyanide 
5.00 % H2O K[Fe2(CN)6] was dissolved in water in 

such proportions that the Fe concentration in the fuel 
was 0.5 g/l. 
R0 for said fuel was 95.0. 

EXAMPLE 9 

Octane number measurement according to the Re 
search method was carried out on a fuel having the 
composition (percent by weight): 
85.09 % 9loctane, lead-free petrol 
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10 
8.51 % NS 160 
0.47 % Monoethanol amine 
0.93 % Calcium cyanide 
5.00 % H2O 
R0 for said fuel was 94.8. 

EXAMPLE 10 

Octane number measurement according to the Re 
search method was carried out on a fuel having the 
composition (percent by weight): 
63.0 % 9l-octane, lead-free petrol 
14.9 % HOOC8 
12.1 % NH4OOCa 
10.0 % H2O 
1.0 g K[Fe2(CN)6] and 5.0 g KCN were added to 1 

litre of the above mentioned fuel, whereby R0 was 
96.4. 

EXAMPLE 1 l 

Octane number measurement according to the Re 
search method was carried out on a fuel having the 
composition (percent by weight): 
63.0 % 91-octane, lead-free petrol 
14.9 % HOOCH 
12.1 % Nl-L,OOCa 
10.0 % I-l2 = 

0.3 g Na-laurylsulphonate and 0.28 g FeClz . 41-120 
were added to 1 litre of the above mentioned fuel, 
whereby 
R0 was 93.1. 
What we claim is: 
1. A fuel composition comprising a major proportion 

of liquid hydrocarbon mixture, about 5 — 40% by 
weight of water in the form of a microemulsion of water 
drops of a diameter less than 1 ,u.m dispersed in the con 
tinuous hydrocarbon phase, 1 — 35% by weight of said 
composition of an emulsi?er for the water in the hydro 
carbon mixture, the emulsi?er consisting of 2 — 98% by 
weight of the emulsi?er of at least one monocarboxylic 
acid and 98 — 2% by weight of the emulsi?er of at least 
one salt of said at least one monocarboxylic acid, and 
0.1 — 10.0 grams per liter of said water of an inorganic 
compound dissolved in said water thereby imparting to 
said composition an increased octane number. 

* * >l< * * 


