DESCRIPTION Emulsion Fuel [Technical Field] [0001] The invention
relates to a novel emulsion fuel, specifically to an emulsion fuel which will
not undergo oil water separation even under long-term storage, and
achieves efficient combustion in a stable combustion state. [Background
Art] 0002] Conventionally used fuels are mainly fossil fuels or the like.
However, when these fuels are burned, pollutants such as nitrogen
oxides (NOXx) , sulfur oxides (SOx) , carbonmonoxide (CO) , and dust are
emitted, which are consideredtdsgihERLCAUses of environmental
pollution. As countermeasures, diversified studies haven been carried out
with the intention of decreasitg S gSiutdmSE and development of
[TQE%GE‘?HX?L fyels %Ehe like is actively pursued today. 0003] Combustion of
fossil fuels requires oxygen. Air is commonly used as the source of
[0oxyden, but air contains about 78% of nitrogen which causes exhaust gas
loss and produces nitrogen oxides. If combustion air is preheated for the
purpoSecof radGEiRd CaxHeRIst §as |03, RitRRjenloxddes. miehatisedas can
be %eat

spec 1c2&fytoeu1emulsionfuelwhichwillnotundergooilwater
separation even under long-term storage, and achieves efficient
combustion in a stable combustion state.

[Background Art]

[0002]

Conventionally used fuels are mainly fossil fuels or the
like.

However, when these fuels are burned, pollutants such as
nitrogen oxides (NOyx), sulfur oxides (SOyx), carbonmonoxide (CO),
and dust are emitted, which are considered as primary causes
of environmental pollution.

As countermeasures, diversified studies haven been
carried out with the intention of decreasing air pollutants,
and development of alternative fuels or the like is actively
pursued today.

[0003]

Combustion of fossil fuels requires oxygen. Air is
commonly used as the source of oxygen, but air contains about
78% of nitrogen which causes exhaust gas loss and produces
nitrogen oxides.

If combustion air is preheated for the purpose of reducing

exhaust gas loss, nitrogen oxides in exhaust gas can be greatly



increased. At present energy saving must be trade off for prevention of air
pollution. On the other hand, it has been confirmed that combustion with
oxygen produces little nitrogen oxides, but the combustion temperature is
so high that oxygen is hard to use. 0004] In recent years, as part of air
pollution prevention measures, there have been many studies regarding
the use of emulsion fuels produced by mixing fuel oil with water. Emulsion
fuels are effective for energy saving and pollution prevention, which are

inpasiedssbies mtindustpEe 00051 Ensiitsion faels prodiicdeeby: midag ddel oflor
with water generally include two types : water-in-oil type emulsions

PTRHIEH Shelbatet BréiétsHré¥ontained in oil; and oil-in-water type
emulsignsin which fine.ojldroplefs,arg. gontained-in water. Most oyt 1 on
emulsions commonly used for fuel are of water-in-oil type. When such a

winateriryeih type @nudsian fuel is bumeth ewader vapor atomizes etbidustion
extend its surface area, thereby the contact area between the oil and air

terpingrased té achieve 1edmplead combuistion.0006] HdvieverSin order to

[0 irﬁve the above-described effect, an emulsion fuel must maintain an
optimum ratio between fuel oil and water to maintain the emulsion in a

stable gtate. dpparticulars when combustion]oad on1a heilerorihe Jikeds on
variable, the mixing ratio between fuel oil and water 2
measures, there have been many studies regarding the use of
emulsion fuels produced bymixing fuel oil withwater. Emulsion
fuels are effective for energy saving and pollution prevention,
which are basic issues in industry.
[0005]

Fmulsion fuels produced by mixing fuel oil with water
generallyinclude two types: water-in-oil typeemulsionsinwhich
fine water droplets are contained in 0il; and cil-in-water type
emulsions in which fine o0il droplets are contained in water.
Most emulsions commonly used for fuel are of water-in-oil type.

When such a water-in-oil type emulsion fuel is burned,
water vapor atomizes oil to extend its surface area, thereby
the contact area between the 0il and air is increased to achieve
complete combustion.

[0006]

However, in order to achieve the above-described effect,
an emulsion fuel must maintain an optimum ratio between fuel
0il and water to maintain the emulsion in a stable state.

In particular, when combustion load on a boiler or the

like is variable, the mixing ratio between fuel oil and water



must be adjusted to achieve an optimum state, which involves the

necessity for apparatus for controlling mixing of fuel oil and water.

Emulsion fuels remarkably decrease the formation of nitrogen oxides due

to the effect of atomized water. 0007] Regarding conventional emulsion

fuels, it is well known that stable emulsion fuels can be produced by

mixing fuel oil such as heavy oil with water using a mixed additive (e.g.,

emulsifying agent, stabilizing agent, surfactant) (e.g., Japanese Patent
muNp. 3776188 samdllapancsel Patem N 3108923 Hohevertheladditionl ve s

of the additive still cannot solve the problems of lack of long-term stora%eoil

EhEnGTECRRSy of Uking REGREE MGt SFermGtsifyiig dgent" Phifefor&

ankeGent years development of emulsion fuels is oriented toward the study
of additives or the like. [0008] However, even though prepared with an
emulsifyingsagentr and othersacoentionalersalsion-fuelsfundergo o of
water separation after a lapse of an extended period, or about 20 minutes
nitgreersh eaysdepehiting en ereumstaitesowhithonakesitiener -
[Ogggtjitable for long-term storage. In practical cases, when an emulsion fuel
us prepared is stored in a tank, water gradually accumulates on the

bottore Juhigh Musihe, Eemavedh {0009 Euthers conventienale mutsion oun
fuels involve heat loss 3
that stable emulsion fuels can be produced by mixing fuel oil
such as heavy o0il with water using a mixed additive (e.g.,
emulsifying agent, stabilizing agent, surfactant) (e.g.,
Japanese Patent No. 3776188, and Japanese Patent No. 3103923).

However, the addition of the additive still cannot solve
the problems of lack of long-term storage and necessity of using
a great amount of emulsifying agent. Therefore in recent years
development of emulsion fuels is oriented toward the study of
additives or the like.

[0008]

However, even though prepared with an emulsifying agent
and others, conventional emulsion fuels undergo o0il water
separationafteralapseof anextendedperiod, orabout 20minutes
to seven days depending on circumstances, which makes them
unsuitable for long-term storage.

In practical cases, when an emulsion fuel thus prepared
is stored in a tank, water gradually accumulates on the bottom,
which must be removed.

[0009]

Further, conventional emulsion fuels involve heat loss



because of included water , thus they cannot be used for a boiler or other
applications which requires high heat efficiency. As described above,
conventional emulsion fuels undergo oil water separation with the lapse
of time, which varies the composition of oil and water in the emulsion
fuels. [Patent Document 1] Patent No.3776188 [Patent document 2]
Patent N0.3103923 [Disclosure of the invention] [Problems to be Solved
by the Invention] [0010] The object of the invention is to provide a novel

be emutsiont fuaiavingl escetlent Ibhgtermestorage stabifity and offerindpoiler
stable and optimum combustian efficiency, which salves the

O o BiE HeSibed roblitis, hamtaing Ah erfidisified St Hred fromriency
separation.hetwesn fuel,ail and water duting long:term. Starage.with N9 » g0

necessity of additives such as an emulsifying agent and stabilizing agent,

oiandgoes rReicatise separation Hetweepfuebail antdavaten byetmpetratare he
change. Further, the object of the invention is to provide an emulsion fuel
CofpRchipropiotes epergysulingyeachievihgeffierat Topibustiohand

reducing_pollutant emission, such nitr. xides and carbon dioxide.
[Pﬁ%ret Jérg%\%%%%erno jr('eT o??ﬁeef}m%e?rqlsldéigt%%%vide an emulsion fuel

[ pRrQductign methad forrepdily. apdgeliably) pyoducing said emulsion fuel of
the invention. [Means for Solving the Problem] [0011] 4

[Disclosure of the invention]
[Problems to be Solved by the Invention]
[0010]

The object of the invention is to provide a novel emulsion
fuel having excellent long-term storage stability and offering
stable and optimum combustion efficiency, which solves the
above-described problems, maintains an emulsified state free
from separation between fuel o0il and water during long-term
storage with no necessity of additives such as an emulsifying
agent and stabilizing agent, and does not cause separation
between fuel oil and water by temperature change.

Further, the object of the invention is to provide an
emulsion fuelwhichpromotesenergysavingbyachievingefficient
combustion and reducing pollutant emission such as nitrogen
oxides and carbon dioxide.

Further, another object of the invention is to provide
an emulsion fuel production method for readily and reliably
producing said emulsion fuel of the invention.

[Means for Solving the Problem]

[0011]



As a result of keen study, the inventors of the invention have discovered

that the use of functional water allows fuel oil and water to maintain a
favorable emulsified state for a long-term with no necessity of additives

such as an emulsifying agent and stabilizing agent, which have been
essential ingredients for conventional emulsion fuels, and have completed
the invention. [0012] The emulsion fuel of the invention comprises fuel oll
and functional water, said functional water being electronic water and
harmésicredusetiwatek<Hte emifisiontiuel of tirninvention prefefablgntion
further comprises sodium chloride. The emulsion fuel production method

ha gy RGENtOrT Contprises s filkt Ste of Hiking Fia biltRitis hafmofies Tuel
o1 iedHeed, water whilg, stirting;to %P@WQWP@%&@&?&'QSQ%% for a

second step of mixing the emulsion obtained in the first step with
loelpetronit water whilesstikepg.tSaidk enadsion-fuel production methotsi fying
preferably comprises dissolving sodium chloride in harmonic reduced
agmteraﬁ%d%éﬁ@élEﬂ&%t@g@m@w&wﬁtﬁ@w@hﬁ@ﬁ] [geisptﬁ@l

emul |on uel of the mven%on cagses ose atatlop betw %n the fuel
1ngr8 1 & Fon en ? emul ue ?. ‘Y comp eted
hd Water urlng ong-term-storage, an ersexcellen ong-term

+natorage stability in a storage tank. Accordlngly, the emulsion fuel is easy
to handle, maintains stable combustion efficiency for a long term, and
[ Ofeduces the 5

The emulsion fuel of the invention comprises fuel oil and
functional water, said functional water being electronic water
and harmonic reduced water.

The emulsion fuel of the invention preferably further
comprises sodium chloride.

The emulsion fuel production method of the invention
comprises a first step of mixing fuel oil with harmonic reduced
water while stirring to obtain an emulsion, and a subsequent
second step of mixing the emulsion obtained in the first step
with electronic water while stirring.

Saidemulsion fuel productionmethodpreferably comprises
dissolving sodiumchloride in harmonic reduced water in advance.
[Advantageous Effect of the Invention]

[0013]

The emulsion fuel of the invention causes no separation
between the fuel o0il and water during long-term storage, and
offers excellent long-term storage stability in a storage tank.

Accordingly, theemulsion fuel iseasytohandle, maintains

stable combustion efficiency for a long term, and reduces the



emission of nitrogen oxides and dust. In particular, the emulsion fuel
causes no separation between fuel oil and water by temperature change,
hence it is useful for a long term in both cold and hot climate areas, and
thus has extremely higher practicality and commercial value in
comparison with conventional fuels. Further, the emulsion fuel production
method of the invention is capable of readily and reliably producing said
emulsion fuel which exhibits stable combustion efficiency and reduces
emgarssion of nitrogen Oxides<antbdustn [Bebt Mode for Carrying Out The
Invention] [0014] The invention is further illustrated by, but not limited to,

preferdblé& eXarhptes® The EHulSIBAEEPSY the SrivertionSs fdfmetPhy T2t on
be ELUSITIGation gt fel ol gna iunchionalyaterIp the inyention, throygh the

use of said ingredients, fuel oil and water are uniformly emulsified with no
us BECassityr of a swidactant; emulsifying-agent; o6 stahilizibgragestabyas, and
which a stable emulsion fuel which causes no separation between fuel oil
thyadhRaterduriiRbHgRtesMStoPaAgCisichtainel. 00 1B} TR TGéktb Fe lue in
used in the em%Eion fuel of the in\ier}tionl may be any fuel oil as long as it
COIRS kndwin ohe used-as fuer 'oif and e&eamsples thereof include petroleum

fuel oils sugh as heavyeil, petroleumckergsene, andlight oilhcealderived
fuel 6 oils, and bunker oil, which may be used alone or in combination
invention is capable of readily and reliably producing said

emulsion fuel which exhibits stable combustion efficiency and

reduces emission of nitrogen oxides and dust.

[Best Mode for Carrying Out The Invention]
[0014]

The invention is further illustrated by, but not limited
to, preferable examples.

The emulsion fuel of the invention is formed by
emulsification of fuel o0il and functional water.

In the invention, through the use of said ingredients,
fuel oil and water are uniformly emulsified with no necessity
of a surfactant, emulsifying agent, or stabilizing agent, by
which a stable emulsion fuel which causes no separation between
fuel o0il and water during long-term storage is obtained.
[0015]

The fuel to be used in the emulsion fuel of the invention
may be any fuel oil as long as it is a known one used as fuel
0il, and examples thereof include petroleum fuel oils such as

heavy oil, petroleum, kerosene, and light oil, coal-derived fuel



of them. 0016] In particular emulsion fuels can effectively use heavy oil.
Heavy oil refers to oils in a solid or semisolid state at normal temperature,
and examples thereof include petroleum asphalts and mixtures thereof,
various processed products, intermediate products, and residues of
petroleum asphalts and mixtures thereof, high pour point oils, crude oils,
or petroleum tar pitch and mixtures thereof which do not flow at high
temperatures, and bitumen (Orinoco tar, Athabasca bitumen). [0017] The
olifunctiohdlwvatseto belusethinctheremusionsfaél of the inventionombination
corresponds to electronic water and harmonic reduced water. Functional
of\5b& tefers to water which has been subjected mainly to physical
roHeatment to have a function of some kind, specifically to water which has
been treated in an energy field such as an electric field, magnetic field, far
infrared ray,r acousticrwawe, 1ancpressgie; anwhexainples therepf includeavy
electronic water and harmonic reduced water. Electronic water refers to

oiwateFRRAICH lRdslbeert aﬁslié@v\mhl& hermnfOvdltigerand sasseungiyate

ot |rrrlacji:|rang# \%lth Cé’:ll’b n Irl drth(;{r haimonl%reelgeuc%d %%Lfr refer% t%ole 0
water which Ras Eeerﬁ1 applleaL wf?h a harmonic, irradiated With car% u

asfights aad applied.with-energydyccarbon glectiadedischarge do roduct s,

dissolving carbon therein. 7 0018]
intermediate products, and residues of petroleum asphalts and

mixtures thereof, high pour point oils, crude oils, or petroleum
tar pitch and mixtures thereof which do not flow at high
temperatures, and bitumen (Orinoco tar, Athabasca bitumen).
[0017]

The functional water to be used in the emulsion fuel of
the invention corresponds to electronic water and harmonic
reduced water.

Functional water refers to water which has been subjected
mainly to physical treatment to have a function of some kind,
specifically to water which has been treated in an energy field
such as an electric field, magnetic field, far infrared ray,
acoustic wave, and pressure, and examples thereof include
electronic water and harmonic reduced water.

Electronic water refers to water which has been applied with
aharmonicvoltageandsubsequentlyirradiatedwithcarbonlight.

Further, harmonic reduced water refers to water which has
been applied with a harmonic, irradiated with carbon light, and
appliedwith energy by carbonelectrode discharge for dissolving

carbon therein.



Specifically, in order to prepare the functional water to be used in the
invention, in the first place, industrial water, tap water, or preferably pure
water is applied with a harmonic voltage, and subsequently irradiated with
carbon light to form an electronic water (functional water A). The
electronic water (functional water A) production apparatus 1 for producing
the electronic water (functional water A) comprises, as shown in Fig. 1, a
harmonic voltage generating device 2, a harmonic voltage application

[ Otalnk]3 equipped with carbon electrodes 11 and 12, and a carbon light
irradiation tank 4 equipped with a carbon light generating device 13.

[0019?3%%%8130%%3’\70&&@@égﬁéraﬁﬂgpdiﬁ}?@erf iy b %?_té)?a{?ﬁﬁlevfﬁter
o FRNSIUMe L Which uses,a commergialveliage (1003 5,30 input yeliage. -

and generates a harmonic voltage in which a harmonic is superimposed

tapma cemmercialfesquesicy (66H2) winter ansaghitsarily ¢hosen wlitagenonic
within a range from 1 k to 50 kv, and is a device for applying a harmonic

VoVatfe té WateE s B Raimonicrapplication tiak B eralighithd gaibéi® form
ele trogg carbon rtodg 1§L¥ Oozg]iThe arm%ren](_; \_/g;tage generating device

anapelecC 1C Wa unc ona.dl,.- Wci:l .
2 may or example, a transformer disclosed in'Japanese Patent

Appligation. 1 aid-0pen N, 2- 100661, Hlternatively, the hagmopic valtage n

generating device 2 may be, for example, a transformer in which a
apphurality oflconductive uingribatrieés are fitted ointowa secondanc Bicoiksush ter
that they are insulated from each other, and the coils
A) comprises, as shown in Fig. 1, a harmonic voltage generating
device 2, a harmonic voltage application tank 3 equipped with
carbon electrodes 11 and 12, and a carbon light irradiation tank
4 equipped with a carbon light generating device 13.
[0019]

The harmonic voltage generating device 2 may be, for
example, a transformer which uses a commercial voltage (100 V)
as an input voltage and generates a harmonic voltage in which
a harmonic is superimposed on a commercial frequency (60 Hz)
under an arbitrarily chosen voltage within a range from 1 k to
50 kv, and is a device for applying a harmonic voltage to water
in the harmonic application tank 3 through the carbon electrode
(carbon rod) 11.

[0020]

The harmonic voltage generating device 2 may be, for
example, a transformer disclosed in Japanese Patent Application
Laid-Open No. 2-100661. Alternatively, the harmonic voltage

generating device 2 may be, for example, a transformer in which

apluralityof conductiveringbarrelsare fittedontoasecondary



are piled up in a linear or cylindrical shape. When an electric current is

passed through from the primary coil to the secondary coil, reaction

occurs in the secondary coil to hunt the electric current (trapezoidal wave

form). More specifically, when an electric current is passed through from

the primary coil to the secondary coil, the conductive ring barrel

generates electromotive force by the magnetic flux in the iron core

according to the shape of the conductive ring barrel, and the magnetic
cofldxpycthe redactrbmptivecponer ivesdlisplacernent oo trerwavefbrmofcoils

the _basic potential of the secondary coil (sine wave curve) to form

AT EReIAl Profecting walErRdmE ontthe sitfe WAveSArYE, thef86y & harhisHic *©
cubotential is generated in hesecondany.coll. and. SIRCANCWAIEr secondary
(functional water A) stabilized with the thus generated harmonic voltage is
coptodueed: {0Q21p Ehe harmonicavekage application tankidiistataskdoectric

retaining a predetermined amount (for example, 1 t) of, for example, tap
Cuatersupplieg Hirough a tibeeL 4t cai applying said harmonic voltage
from FS/IaId harmonic voltaﬂf ¥genehat|nga device to, water. A ce rban
electrode(chR&ICoal 12°Whith sEves &5 af eafth” afectrodé 76 tispdsed S
thihe.bettam of the, bagmanig application: fank,3. Abarmanicvolage is the
applied between the carbon electrode 11 submerged near the water
cosdriate ard thergathonr electrode A2tdispeses-an theobdttem O the by the

harmonlc alppllcatlon 9 tank 2, and lightning discharge occurs between
ic flux in the iron core according to the shape of the

sse

conductive ring barrel, and the magnetic flux by the
electromotive power gives displacement to the waveform of the
basic potential of the secondary coil (sine wave curve) to form
several projecting waveforms on the sine wave curve, thereby
a harmonic potential is generated in the secondary coil, and
electronic water (functional water A) stabilized with the thus
generated harmonic voltage is produced.

[0021]

The harmonic voltage application tank 3 is a tank for
retaining a predetermined amount (for example, 1 t) of, for
example, tap water supplied through a tube 14 , and applying
said harmonic voltage from said harmonic voltage generating
device 2 to water.

A carbon electrode (charcoal) 12 which serves as an earth
electrode is disposed on the bottom of the harmonic application
tank 3. A harmonic voltage is applied between the carbon
electrode 11 submerged near the water surface and the carbon

electrode 12 disposed on the bottom of the harmonic application



0022] More specifically, in a preferable example of the invention for
producing electronic water (functional water) through the application of
said harmonic voltage, for example, a harmonic voltage of 19,500 volts
(V) was applied for 60 minutes to 1t of water in the harmonic voltage
application tank 3 as shown in Fig. 1 for imparting energy from a high
electric field or lightning discharge to the water. As a result of this, water
clusters are decomposed to be downsized, and clusters of water
tamoléoules drel slarvhken o preferalyly sirgle wateomblezeles! trereby
their molecular motion is activated. The application of a high voltage
[OYowhsizes clusters of water molecules to increase ring-form water, and

proq%gg.e@g_gtgg@g waer (funetional wajern ALWRICH IS acliye Watel e nt i on
having high binding energy and a structure less prone to binding with
foothersibstancesl 8023bThe haameniq Yolage: applicatiobdankthisough the
equipped with a tube 15 for as necessary circulating and resupplying the
arhier fricthatel with CdrBeRigRtntheé cawbon fight fratiigtichy tankarmonic

nd also equipp ith tube 16 for as necessary extracting the circulated
vo?ta e o% T%ﬁﬁ}ﬁ’ ¥ Et §Y§r '&r)a%(ﬁaﬁ).li é/d )g ja h%ﬂljﬁflu%: to 1l t

electronic water(func ionalw € carbon Iig adiation
o riankc4 is afank forfetaining -water suppliad from-the; harmaeni voltage shown

application tank 3 10 through a tube 17, and sufficiently irradiating the
inwater.withfor imparting energy from a high electric field or
lightning discharge to the water.

As a result of this, water clusters are decomposed to be
downsized, and clusters of water molecules are shrunken to
preferably single water molecules, thereby their molecular
motion is activated.

The application of a high voltage downsizes clusters of
water molecules to increase ring-form water, and produces
electronic water (functional water A) which is active water
having high binding energy and a structure less prone to binding
with other substances.

[0023]

The harmonic voltage application tank 3 is equipped with
a tube 15 for as necessary circulating and resupplying the water
irradiated with carbon light in the carbon light irradiation
tank 4, andalsoequippedwith tube 16 for as necessaryextracting
the circulated electronic water (functional water A).

[0024]
The carbon light irradiation tank 4 is a tank for retaining

water supplied from the harmonic voltage application tank 3

10



carbon light from a carbon light generating device 13. The carbon light

generating device 13 is a device for applying a voltage to bulbs

comprising carbon as a filament to cause light emission, and applying the

light to water in the carbon light irradiation tank 4. The water irradiated

with carbon light is used as the electronic water (functional water A) in the

invention. 0025] More specifically, carbon light irradiation is performed by

applying carbon light from the carbon light generating device 13 to the
thpatertoeetadionid watad(whén tircelated), whictt is tompdsed ofdrmallwith

water clusters, from the harmonic voltage application tank 4. In order to

canBhigve Stfficient Hadafiot Bt atePivih Carsorfiightfo? ekafiiple ia

prefergble example Of the inyequion,tep ltefnortians, of water WeIe; .o oy
irradiated with carbon light using bulbs of 2,400 watts (60 W x 40) over a

apperadc of onechaurgd htreugh 1he ikadiation Of waiek; idtadioneeieyment to
exhibiting a similar spectrum to that of solar light is imparted to water by
cayrecarboh light eAfted froRN the by EBfprisihg tafbort as'iRé filameéntt he

OngIS]] 'Ehe %rbon Iiaght ir%adiation d crgases the oxidation-reduction
car . 1rr 1at10 tank, 4. . L.
pofjentlall water molecules. For exhibiting reduction, it is important to

increage-the-gnergy of water molecules apdistabilizeagtivehydiegen s the

having strong 11 reducing power. Since atomic hydrogen has strong
eleeducingipowet,er (functional water A) in the invention.
[0025]

More specifically, carbon light irradiation is performed
by applying carbon light from the carbon 1ight generating device
13 to the water or electronic water (when circulated), which
is composed of small water clusters, from the harmonic voltage
application tank 4. In order to achieve sufficient irradiation
of water with carbon light, for example in a preferable example
of the invention, ten liter portions of water were irradiated
with carbon light using bulbs of 2,400 watts (60 W x 40) over
a period of one hour.

Through the irradiation of water, vibration energy
exhibiting a similar spectrum to that of solar 1light is imparted
to water by the carbon light emitted from the bulbs comprising
carbon as the filament.

[0026]

The carbon light irradiation decreases the
oxidation-reduction potential of water molecules. For
exhibiting reduction, it is important to increase the energy

of water molecules and stabilize active hydrogen having strong

11



it reduces metal element ions contained in water to decrease the content

of active hydrogen. Therefore the amount of metal ions contained in

water must be minimized. Accordingly, atomic carbon which weakly binds

to atomic hydrogen to hinder its reducing power must be present in water.

Atomic carbon is dissolved in activated electronic water by carbon spark

discharge in the second step. 0027] The carbon light irradiation tank 4 is

equipped with a tube 18 for extracting the obtained electronic water
reffupctichapweater AY 1 and attabe 4 5 folshaenating therwaterafferdigingrover,

irradiated with carbon light from the irradiation tank 4 to the harmonic

LtybftagE appitation GhKESAL mstieSsan): ciciiated LIdGrSHic WateFcrease
tnl “88?!%%'6"’85?%)&@@%%P)Sg%%a“%é@gf%}%raﬁ?@ iraireulting e 41

water several times may beé used. Thus, the electronic water (functional
iowateroA)teibedsead inheemulsien fitelof thenhyedtion is obtained.

[0028] The obtained electronic water (functional water A) is further used

for prépamig tieharmentieteduesd Wt [Tl At v kW& 1B ® be useamic

in the emuISchl)Q ftciglrofi gche mv(%ntlon. S emﬂca&%, t ebharmonlc reduced

Ry GRS Functiona o Wardr B) 16 DeULed P theidlention isprepared by =T -

atBradiating-said electionic water(functional waterAwith carhondighte e by
and then subjecting it to carbon electrode spark discharge. [0029] 12 The

caharmmonipaeduceidswater ffunctiondlevater 8) predumtion

[0027]

The carbon light irradiation tank 4 is equipped with a
tube 18 for extracting the obtainedelectronicwater (functional
water A), and a tube 15 for circulating the water after being
irradiated with carbon light from the irradiation tank 4 to the
harmonic voltage application tank 3. As necessary, circulated
electronicwater (functional water A) obtainedby repeating said
operation for circulating water several times may be used.

Thus, the electronic water (functional water A) to be used
in the emulsion fuel of the invention is obtained.

[0028]

The obtained electronic water (functional water A) is
furtherused forpreparingtheharmonic reducedwater (functional
water B) to be used in the emulsion fuel of the invention.

Specifically, the harmonic reduced water (functional
water B) to be used in the invention is prepared by irradiating
said electronic water (functional water A) with carbon light,

and then subjecting it to carbon electrode spark discharge.

[0029]

12



apparatus 5 for producing the harmonic reduced water (functional water

B) comprises, as shown in Fig. 2, a carbon light irradiation tank 6

equipped with a carbon light generating device 20, and a spark discharge
tank 7 equipped with a device for generating spark discharge by carbon
electrodes. The carbon light irradiation tank 6, which may be a similar

tank to the carbon light irradiation tank 4 used for producing said

electronic water (functional water A), introduces the electronic water
(functitrsahwarerna)prediveeedin the apparatsi shewnwintiig Bl torthdwark on
6 through a tube 19, and sufficiently irradiates the water with carbon light

SPRBhT4 CarBdY fight WGeHerAfihg telite™ 0! Thé catbor ight iradiatibf s onat

waBlbyiiay to.that performed dn said carbpn light rradiation tank.in Fig-, 4 The o,
carbon light'irradiation tank 6 is also equipped with a tube 21 for

t aqikcydlating the wated itradiates-with catlortlightn inte therspaekdiseha@e and
tank 7. The carbon light irradiation tank 6 is also equipped with a tube 22

a $pe Bl fecEssand eircaldting afd fesmsplyingthe dfateFwHich Haseent ing

sutyegtedctg sPark ischamrgoe in th esggrk glisscharge tank 7, and further

Sp%awppéa with & tube’ 24 for” 8ktrac ing thé Circulated harmonic reduced

waterr(functionalwatsrB); DO3AL The wates iragiajad withearbendightisa r
introduced into the carbon light spark discharge tank 7 through the tube

tak. tk3 The carbbniight gpark disshargeitanktAiskequipped With psparkcing
said electronic water (functional water A), introduces the
electronic water (functional water A) produced in the apparatus
shown in Fig. 1 to the tank 6 through a tube 19, and sufficiently
irradiates the water with carbon light from a carbon light
generating device 20. The carbon light irradiation is similar
to that performed in said carbon light irradiation tank in Fig.
1.

The carbon light irradiation tank 6 is also equipped with
a tube 21 for circulating the water irradiated with carbon light
into the spark discharge tank 7.

The carbon light irradiation tank 6 is also equipped with
a tube 22 for, as necessary, circulating and resupplying the
water which has been subjected to spark discharge in the spark
discharge tank 7, and further equipped with a tube 24 for
extracting the circulated harmonic reduced water (functional
water B).
[0030]

The water irradiated with carbon light is introduced into

the carbon light spark discharge tank 7 through the tube 21.
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discharge generating device in which at least one pair of carbon
electrodes is disposed, and also equipped with a tube communicating with
the tank 1. The water from the carbon light irradiation tank 6 is supplied to
the tank 7 and subjected to carbon electrode spark discharge, thereby the
water contains carbon. The water thus subjected to spark discharge is
used as the harmonic reduced water (functional water B) in the invention.
[0031] The spark discharge tank 7 is also equipped with a tube 23

Th forextiaetingtrd1sbtainedhdiraohie reducedwater (fenctiorad dvaterBy , spark
and a tube 22 for circulating the water which has been subjected to spark

AL GisRare FoNT PGS g ik 776 the @i bor gt Frﬁcﬁgti(gﬂ rbon
o1 BNKG, fassnecessary, harmonig, geduyced ‘@%@i%ﬁb‘é‘&“%@!ﬂ"a&e‘c%e

obtained by repeating said operation for circulating water several times
comayrie-usead gl hust the- harmenie reduced water (functional water B) to
be used in the emulsion fuel of the invention is obtained. 0032] More

specifieglly” e EarbbfirelédtfodeaspeR dischakge deviter” seRerhatidally 15
shqwn #n tFégt IS gaqﬁ(\/lge for mclu,édlg% t%ac{t%:glactgqugr%on é[[n water. Water

S Uhfotecutes producs atomlc‘irl'nrf/%réo’éle upon “decomposition: eacﬁi]fg%de Spark

di%ﬂ@%@&r%ﬁé@@wwl@%m@s é@?ﬁ%fﬁguég‘ﬂb@wer Méeggﬁi@g thus
metal ions to hydrogen having no reducing power. For stabilizing atomic

suhydroged inavates il 4lisoécessary to deeréase métal fonspand incladeiced
atomic or

water (functional water B) in the invention.

[0031]

The spark discharge tank 7 is also equipped with a tube
23 forextractingtheobtainedharmonicreducedwater (functional
water B), and a tube 22 for circulating the water which has been
subjected to spark discharge from the spark discharge tank 7
to the carbon light irradiation tank 6. As necessary, harmonic
reduced water (functional water B) obtained by repeating said
operation for circulating water several times may be used.

Thus, the harmonic reduced water (functional water B) to
be used in the emulsion fuel of the invention is obtained.
[0032]

More specifically, the carbon electrode spark discharge
device 7 schematically shown in Fig. 2 is a device for including
particulate carbon in water.

Water molecules produce atomic hydrogen upon
decompositionat ahigh temperature. Atomichydrogenhas strong

reducing power for reducing metal ions to hydrogen having no

reducing power. For stabilizing atomic hydrogen in water, it
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molecular substance capable of binding to atomic hydrogen in water for
trapping atomic hydrogen. An example of such substance is "particulate
carbon" which is present in a hydrated state as a result of spark
discharge. Particulate carbon is capable of efficiently trapping active
atomic hydrogen. For producing water containing abundant active
hydrogen, the raw water is preferably pure water free of metal ions which
will not cause reduction of active hydrogen by metal ions. Particulate
1scahondnairatedahrbughe geeaffinity between hyddgen ahddsarborallows r
atomic hydrogen to be present in an actjve state. 0033] When spark

O R EHAf & BEFHGHHED Witk Srfort dieRtrBded T atdit Glffon YAz 0gen in
waYaRoEized pod evanaretad romdhie gathon selectiorss The atamic sarban e

recombines into fine particles Dby itself, but if oxygen is present in the
i sprecess; coimbustion aeeHrs tthpreduce garkere dioxide. Preyantoreaf Heate
combustion allows to increase the abundance of vaporized and
asegapsratedt cafbdiPimithe Wetehg&ated by spark discharge. The spark

dischgrgﬁet en ra%i'ng devige to be used fg carbon §@ark.dis%t1arg .
comprisés a plurality 6f carbon efectiodes; two or fore of the efectiodes ™9

acbeing dispesed mq@mcal%if %r&ﬁi@i%%%ﬁ%@?%%%@é@%g
must not cause electric current leakage. The discharge spacing is
abdetérmined tin cerisideratiem ,of the fallwetocity dbpartidies durizgoure water
vaporization and evaporation, quantity of water, and the effects of light

£rgRd Ofs RealduritySpark tidcHatde. TR spading isREmCIo frse Enpctive

hydrogen by metal ions. Particulate carbon hydrated through
the affinity between hydrogen and carbon allows atomic hydrogen
to be present in an active state.

[0033]

When spark discharge is performed with carbon electrodes,
atomic carbon is vaporized and evaporated from the carbon
electrodes. The atomic carbon recombines into fine particles
by itself, but if oxygen is present in the process, combustion
occurs to produce carbon dioxide. Prevention of the combustion
allows to increase the abundance of vaporized and evaporated
carbon in the water treated by spark discharge.

The spark discharge generatingdevice tobe used for carbon
spark discharge comprises a plurality of carbon electrodes, two
or more of the electrodes being disposed axisymmetrically. The
rod-like two carbon electrodes must not cause electric current
leakage. The discharge spacing is determined in consideration
of the fall velocity of particles during vaporization and

evaporation, quantity of water, and the effects of light and
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in normal cases, and must be kept at 1 m or more for a large capacity.

Since carbon electrodes are highly thermal conductive, the insulation must

be made of a heat resistant material. Carbon electrode spark discharge

exhausts carbon electrodes particularly in air. For inhibiting the

exhaustion, the spacing between the electrodes must be prevented from

increasing and maintained constant. When the spacing between the

electrodes is from 2 to 30 mm, the voltage between the electrodes during
hegparkdiselvargeds 7 00hvtsa(Wyor mokes thisaalows stablespatd to 50 cm

discharglﬁ in the invention. In a preferable example of the invention, the

1nsBRK discharge wad perithmed By Sijéctity t 1fer st Wt which hatfr9e
cagS%@ E';\??‘te%i’}]ghe carbgn light iadiatiendank & tg spatk, discharge at

00 V for five minutes. 0034] The shockwave of sparkdischarge atomizes
cowatermiolequles e Atomizedwaternmelectlesrhase balf widibof 60432 rant
NMR spectrum, and has higher viscosity than tap water. Further it has a
ma fgwf Mapor pressure and thus is hard to evaporate. Assuming that the

time g,’:ac%gsary ff)l’ eva%%ratlngeataa water ?{)a constarl)ltaLtl%nt]gerature and

humi ?yris%,?haet%rr watert d 31/8(’:% sor? eléctrode sparl%%ﬁ:s}%%grge

e 1i5:40-dpvater treated withcarban electiode spark discharggewWalghustion,

molecules have high energy and in an active state. Such active water
themotecutes forimatnirg: ICydlie waterhinds¢e atomic dasbenr kbetockorimfa-om
sugar-like molecular structure. Part of atomic
increasing and maintained constant. When the spacing between
the electrodes is from 2 to 30 mm, the voltage between the
electrodes during spark discharge is 700 volts (V) or more, this
allows stable spark discharge in the invention.

In a preferable example of the invention, the spark
discharge was performed by subjecting 1 liter of water which
had been treated in the carbon light irradiation tank 6 to spark
discharge at 700 V for five minutes.

[0034]

The shockwaveof sparkdischargeatomizeswatermolecules.
Atomizedwatermoleculeshasahalfwidthof 60Hz inaNMR spectrum,
and has higher viscosity than tap water. Further it has a low
vapor pressure and thus is hard to evaporate. Assuming that
the time necessary for evaporating tap water at a constant
temperature and humidity is 10, that for water treated by carbon
electrode spark discharge is 20.

In water treated with carbon electrode spark discharge, water

molecules have high energy and in an active state. Such active

watermolecules formaring. Cyclicwaterbinds toatomiccarbon
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hydrogen formed by decomposition of water molecules binds to oxygen to
return to water. The remaining active atomic hydrogen is considered to be
held by carbon having a sugar-like molecular structure in a hydrated state
formed by hydrated carbon, or combined with hydrated carbon atoms.
Chlorine contained in raw water is removed by carbon light irradiation and
spark discharge. 0035] The functional water to be used in the invention
contains about 1,000 ppb of active hydrogen. Since tap water used as
torde water cortains bifish oplessudfdissdlved hydmwgerk dtis asSumednic
that atomized water is decomposed into oggen and hydrogen during
ti

YEA%Park telfteR pIGCEE aRd tHE esiiting Befive Rydfogents>tnds to
oxJissalyedin the water the funational water, 1o, gea%%eﬂz@ e IVERtial- ogen

contains ultrafine carbon particles in a hydrated state, the carbon
i sconiines astive hydrogenitbgetherobar ipseducing atoraic-cathemiBlecular
addition to the atomic carbon vaporized and evaporated from the carbon

s téré%tr@aés,iiﬂ_is_aaﬁnéﬁ@ﬁ@@l nfetRdE td Qéﬁ_@l% BpafPeathfeht frabon, or
o oneEanIAINg 95 SN 88 cahon dieae. Blddatomense SO, raw

a atomsg. .
10XI1 ) 0] sparﬁ d]fsc%arge tos'form atomic carpbon.

wathus harmgnic seduced water (functional waterB), obtained furthel s charge .
preferably comprises sodium chloride to be 17 chlorine ion-containing
[ Ofutetional water.

The functional water to be used in the invention contains
about 1,000 ppb of active hydrogen.

Since tap water used as raw water contains 5 ppb or less
of dissolved hydrogen, it is assumed that atomized water is
decomposed into oxygen and hydrogen during said spark treatment
process, and the resulting active hydrogen is dissolved in the
water.

The functional water to be used in the invention contains
ultrafine carbon particles in a hydrated state, the carbon
combines active hydrogen together.
For producing atomic carbon in addition to the atomic carbon
vaporized and evaporated from the carbon electrodes, it is an
effective method to perform spark treatment in a
carbon-containing gas such as carbon dioxide, and decompose
carbon dioxide by the heat of spark discharge to form atomic
carbon.
[0036]

The thus harmonic reduced water (functional water B)

obtained further preferably comprises sodium chloride to be

17



The sodium chloride may be added to 1 liter of functional water in an
amount equal to or less than the saturated concentration. The chlorine
ions serves as a binder between the fuel oil and functional water
contained in the obtained emulsion,by which more favorable emulsified
state is maintained. 0037] The emulsion fuel of the invention is obtained
by mixing the functional water obtained as described above with fuel oil
while stirring. An example of the emulsion fuel of the invention, in which a
chheawynsil Ads used asifoengil, isidescribedlinvtetairbelow. An emulsion
obtained by mixing the functional water B as harmanic reduced water (as

necessiry IREUHIRG those ontaining SsBditft chforide) With & heaty DirA et
waWhile sfirring igfurher 1%1 ed with the fynctionaj,watenf while siring o

produce an emulsion f In the first step of mixing the harmonic reduced
cowatert fandtional water B) withithe heavy aibAwdilesstireing forder between

emulsification, the harmonic reduced water (functional water B) is mixed
thithiReé hedly 3N A it piobotticon, Yelexarfplet a: 1¢6 3i7intAmagatained

raltio, and stirr%d until a sufficient %Tulsifiefi st§te ig ugif rmly achie\éed,
emplsion ? W, morefayorable emuls figd S Q%elsnlln ained.
or exam’p at rpm- for three minutes to produce a drum o
[ogm|sion, to produce a first process emulsion. The mixing proportion

maybe determined as appropriate according to the intended fuel

efficietioy, ecambustiorf calorief ariceignitiemteimperature ti8ikFerthery théxing

stirring conditions are not gartipularly . . .
the functional water obtained as described above with fuel oil
while stirring.

An example of the emulsion fuel of the invention, in which
a heavy oil A is used as fuel oil, is described in detail below.

An emulsion obtained by mixing the functional water B as
harmonic reduced water (as necessary including those containing
sodium chloride) with a heavy oil A while stirring is further
mixed with the functional water A while stirring to produce an
emulsion fuel.

In the first step of mixing the harmonic reduced water
(functional water B) with the heavy oil A while stirring for
emulsification, the harmonic reduced water (functional water
B) is mixed with the heavy oil A in a proportion, for example,
9:1 to 3:7 in a mass ratio, and stirred until a sufficient
emulsified state is uniformly achieved, for example at 4000 rpm
for three minutes to produce a drum of emulsion, to produce a
first processemulsion. Themixingproportionmaybe determined

as appropriate according to the intended fuel efficiency,

combustion calorie, and ignition temperature.
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limited as long as a favorable emulsified state is formed, and may be
determined as appropriate according to the fuel oil to be used and the
mixing proportion between functional water and fuel oil. [0038] In the
subsequent second step of mixing the emulsion obtained in the first step
with electronic water (functional water A) while stirring for causing
emulsification to obtain the emulsion fuel of the invention, the first step
emulsion is mixed with the electronic water at a mixing proportion of 9 : 1

to 5 : Blintdmass fdtie, ahd stifred unting stffieient @psulsified cstatelisularly
uniformly achieved, for example at 4000 rpm for one minute to produce a

li@ﬁﬁﬁ%fae?nﬁ%ﬁ%,atﬁ ﬁrofo%‘é%ﬁﬁ@e?nﬁig Hél%?tﬁ&f’i‘rfn?eﬁt?o .Oﬁ%ed' and
ma%%‘é‘gd%rE’B?HPr‘?e'Haé@%ﬁ[é?oﬁ?@é@é’%‘%@%PHE rage Aecoring 185 1 o

e intended fuel efficiency, combustion calorie, and ignition temperature.
be Fugtherathe stiking ednditipns e tobparctiarhn limitedraslong asder and
favorable emulsified state is formed, and may be determined as
fugpproptiate according to the fuel oil to be used and the mixing proportion
B%ﬁeen functional water and fuel oil. [0039] The mixing and stirring
[0 .
apparatus may be a known one, and examples thereof include

high-shearing type stifecssuchas ailing aixes cragrowsblgde flrbing hlade
mixer, full margin type blade mixer, high-shearing type turbine mixer, and

obhemogéenizert1® G040t step with electronic water (functional
water A) while stirring for causing emulsification to obtain
the emulsion fuel of the invention, the first step emulsion is
mixed with the electronic water at a mixing proportion of 9
lto5:5inamassratio, andstirreduntilasufficientemulsified
state is uniformly achieved, for example at 4000 rpm for one
minute to produce a drum of emulsion, to produce the emulsion
fuel of the invention. The mixing proportion may be also
determined as appropriate according to the intended fuel
efficiency, combustion calorie, and ignition temperature.

Further, the stirring conditions are not particularly
limited as long as a favorable emulsified state is formed, and
may be determined as appropriate according to the fuel oil to
be used and the mixing proportion between functional water and
fuel oil.
[0039]

The mixing and stirring apparatus may be a known one, and
examples thereof include high-shearing type stirrers such as
a line mixer, arrow blade turbine blade mixer, full margin type

blademixer, high-shearing type turbine mixer, and homogenizer.
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In a preferable example, in the first step of mixing the harmonic reduced
water (functional water B) obtained in the description of said preferable
example with the heavy oil Awhile stirring, the mixing proportion between
the harmonic reduced water (functional water B) and the heavy oil A was
1:5ina mass ratio, and mixing and string was conducted until a
favorable emulsified state was uniformly achieved, f or example the
stirring conditions include stirring for three minutes at 4000 rpm for

[0pAgducing a drum of emulsion, thus the first step emulsion in a sufficiently
and uniformly emulsified state was obtained. In_ the harmonic reduced

water'(fuficBGivall WatBr B) TsetiPhErein "a Safuratéd AnThit 6Fsdticimd he
ha CRIOHYE Was,dissoived. Inthessybseaygng seond step of gixingdhe {irst e

step emulsion obtained in the first step with the electronic water

de Hunctionab wates A} ohiaiwedia the deseriptienyaftsaicth preferable £xample 1e
while stirring, the mixingproportion between the first step emulsion and

st fHerélegtronieSvater (imichsralowalei A PRAY 8214 & masgiatibCangduced

waffiing nd string was condugted unil & favorable emulsified state was
uniformly “achieved, for example the stirring conditions include stirrihg™ for

maQ@_ermlE? éhﬁ%?@ﬂ? f%Brgql_ﬁiH% %95%9&6@@&%6@%3{ avorable
milk-white emulsion fuel in a sufficiently and uniformly emulsified state,

emwhichfis ah sexaneple ofithe floventipn.cias vebitaifed. §0041] JAstdesstibed ing
above, the emulsion fuel of the invention 20 is an emulsion fuel which
CORfhirtaftsSa tavorabie erhbifsifietPstafe three minutes at 4000 rpm for

producing a drum of emulsion, thus the first step emulsion in
a sufficiently and uniformly emulsified state was obtained.
In the harmonic reduced water (functional water B) used
herein, a saturated amount of sodium chloride was dissolved.
In the subsequent second step of mixing the first step
emulsion obtained in the first step with the electronic water
(functional water A) obtained in the description of said
preferableexamplewhilestirring, themixingproportionbetween
the first step emulsion and the electronic water (functional
water A) was 6 : 4 in a mass ratio, and mixing and string was
conducted until a favorable emulsified state was uniformly
achieved, for example the stirring conditions include stirring
for one minute at 4000 rpm for producing a drum of emulsion,
thus amilk-white emulsion fuel in a sufficiently and uniformly
emulsified state, which is an example of the invention, was
obtained.
[0041]

As described above, the emulsion fuel of the invention
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free from separation between fuel oil and water with no necessity of
additives such as emulsifying agent, surfactant, or stabilizing agent, and
offers long-term storage stability. 0042] As a comparative example, the
heavy oil A, tap water, and alkyl ether sulfate sodium as surfactant were
mixed in a mass ratio of 70 : 25 : 5, and mixed while being stirred. These
raw materials were mixed as follows: in the first place the heavy oil A
was mixed while being stirred with the surfactant, to which water was

1 s addedyvdrrd mixédsvhité being stirred umgilaa favorablel erpulsifictdfstate state

was uniformly achieved. For exam Ielstirring may be performed at 8000 .
fr?ﬁﬁfoﬂ?%ﬁ’uﬁﬁﬁe@?ﬂ&%%ﬁé\/ﬁ@ Slsion Tt fit &'sifdiént§ anas Lty

o£Uniiermly emulsified state was obaingd, AlJhe fime, of preparation, both

of the emulsion fuels of said example and comparative example was a
s t milkawhitenemandsiort fuelia aoviseally unifosmcemulsifiesksigte. 0481 The v .
change in the emulsified state (separated state) was examined for the
[0@filsion fuel of said preferable example of the invention after storage at

a normal temperature and normal_ pressure (25C, atmospheric pressure)
for thioe SR OSR O G RE Brey U GRe e e BAALER bF e

a1£9MParalive sxample coptaininga sytfactant after slorage akadiarmal mass

temperature and normal pressure (25C, atmospheric pressure) for one
raweekofer® exahtined 2 kileresalisane Shovwaiind-igsi3 tedughibese raw
materials were mixed as follows: in the first place the heavy
oil Awasmixedwhile being stirredwith the surfactant, towhich
water was added, and mixed while being stirred until a favorable
emulsified statewasuniformly achieved. For example, stirring
may be performed at 8000 rpm for 12 minutes. Thus a milk-white
emulsion fuel in a sufficiently and uniformly emulsified state
was obtained.

At the time of preparation, both of the emulsion fuels
of saidexample and comparative examplewasamilk-whiteemulsion
fuel in a visually uniform emulsified state.

[0043]

The change in the emulsified state (separated state) was
examined for the emulsion fuel of said preferable example of
the invention after storage at a normal temperature and normal
pressure (25°C, atmospheric pressure) for three months, six
months, and one year, and the emulsion fuel of said comparative
example containing a surfactant after storage at a normal
temperature and normal pressure (25°C, atmospheric pressure)

for one week were examined.
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0044] As described above, when the emulsion fuel of the example of the
invention is compared with the conventional emulsion fuel containing a
surfactant stored under the same conditions, the conventional emulsion
fuel caused separation between oil and water in three months, but the
emulsion fuel of the example of the invention maintained the same
milk-white emulsified state as that at time of preparation and underwent
no separation between oil and water after three and six months, and
showg&d dittlee separmtionevehafter ohelyiens,- whichtindizagds its high
stability. [Industrial Applicability] 0045] The emulsion fuel of the invention
(o fl%th no necessity of specific control apparatus, useful as a fuel for

railway, yehicles shipspmolor yehigles,SUch apus-apd ducks %%r%%ample

power plants, industrial electrical generators (for common use an
o f ermergeneyntise)n and beiletsrefovatiobs sizes ofBrief Desatptionof hen fuel
Drawings] 0046] Fig. 1 is a schematic view of an apparatus for producing

coplezirdnirdvaterts echsedirbtrrra@nulsior fudltt themevemionl tRigng is the

a schematic view of an a ra roducing harmonic.reduced water
nOl’Pp gec? S, gd m % t

s for
Ok b8 Ls8E i e Bmiutsion &eﬁt%f‘iﬁ‘él iRvertion Ky 2 & phdtegragh - 27

wafepresgnting an exarpple otthe 22emyision fuel of fhe pventionafler1e of
storage for three months.

the invention maintained the same milk-white emulsified state

as that at time of preparation andunderwent no separationbetween

0il and water after three and six months, and showed little

separation even after one year, which indicates its high

stability.

[Industrial Applicability]

[0045]

The emulsion fuel of the invention is, with no necessity
of specific control apparatus, useful as a fuel for railway
vehicles, ships, motor vehicles such as bus and truck, oil fired
power plants, industrial electrical generators (for common use
and emergency use), and boilers of various sizes.

[Brief Description of the Drawings]
[0046]

Fig. 1 is a schematic view of an apparatus for producing
electronicwater tobeusedin theemulsion fuel of the invention.

Fig. 2 is a schematic view of an apparatus for producing
harmonic reduced water to be used in the emulsion fuel of the
invention.

Fig. 3 is a photograph representing an example of the
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Fig. 4 is a photograph representing an example of the emulsion fuel of the
invention after storage for six months. Fig. 5 is a photograph representing
an example of the emulsion fuel of the invention after storage for one
year. Fig. 6 is a photograph representing an example of a conventional
emulsion fuel containing a surfactant after a to rage for one week.
[Explanations of Letters or Numerals] [0047] 1 --- electronic water
production apparatus 2 --- harmonic voltage generating device 3 ---
emhamonictaplicationntankd,c61+-1 carlsdit kghsiraditiof tankbree months.
harmonic reduced water production apparatus 7 --- spark discharge tank

11, 139 carbdifeRchods 137 287 - CahB&i fight Jehetatiig abice £, the
em%%s&%nl?fu]égl lgf zﬂ-hézi?@éﬁﬁl_{%% gfgcgkai@i?o}a%@ ef%LPSigfguﬁbnths .

comprising fuel oil and functional water. 2. The emulsion fuel as
describieg.inTClagn 4, piheteigrsaid fuaetionad waierds glectromigwatesf the
and harmonic reduced water. 3. The emulsion fuel as described in Claim
emy oy Dofyrthiee leopiprisity sodiantéliBrige.t e Ak emiision flrel ppdduction’ -
meth%dl comgrising a fi%st .
g. 1s “a photograph representing an example of a

conventional emulsion fuel containingasurfactant after storage

for one week.

[Explanations of Letters or Numerals]

[0047]

1 —-—- electronic water production apparatus

2 ——-- harmonic voltage generating device

3 --- harmonic application tank

4, 6 —-—-- carbon light irradiation tank

5 —-- harmonic reduced water production apparatus
7 —-—-—- spark discharge tank

11, 12 --- carbon electrode

13, 20 --- carbon light generating device

14, 15, 16, 17, 18, 19, 21, 22, 23 --- tubes
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step of mixing fuel oil with harmonic reduced water while stirring to obtain
an emulsion, and a subsequent second step of mixing the emulsion
obtained in the first step with electronic water while stirring. 5. The
emulsion fuel production method as described in Claim 4, wherein
sodium chloride is previously dissolved in harmonic reduced water. 24

Claims

1. An emulsion fuel comprising fuel oil and functional

water.

2. The emulsion fuel as described in Claim 1, wherein
said functional water is electronic water and harmonic reduced

water.

3. The emulsion fuel as described in Claim 1 or 2 further

comprising sodium chloride.

4. Anemulsion fuel production method comprisinga first
stepofmixing fuel oil withharmonic reducedwaterwhilestirring
to obtain an emulsion, and a subsequent second step of mixing
the emulsion obtained in the first step with electronic water

while stirring.

5. The emulsion fuel production method as described in

Claim 4, wherein sodium chloride is previously dissolved in

harmonic reduced water.
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