1 FUEL ADDI TI VE COMPOSI TI ONS AND METHODS FOR MAKI NG THE SAME AND EMULSI ON
FUEL COWPRI SI NG THE FUEL ADDI TI VE COMPCSI TIONS Field of the Invention

[ 0001] The present invention generally relates to the enul sion fuel

technol ogies, and nore particularly to,the process of manufacturing

bi odi esel and gl ycerin, fuel additive conpositions and emul sion fuels, and
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are skyrocketing are well known. The pol I on o the environnment due to
the burns of fossil fuel has resulted in the increased health problens and
more alarmngly the global warmng. Amidst the oil crisis in 2008, many
countries inplenented a vari et yField oftthalmxgnéiont o i ncrease fuel efficiency
and devel op alternative fuel supplies such as biodiesel, hoping to obtain
sustai nabl e fuels that are enable the humans to be | ess dependent upon

fossil fupbstjanthapreshie isadiRiohi gletgducRtsNE BOldntiiion 88 Behrb®els, heast
slow down the process of global warm ng. [0003] For the increase of fuel
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many years. However, ives con QN har nf u
chenlcalsm@mdwnw@dbpemﬁ@namdilts derivati ves; mhlle giving the benefit of
doubt to the clainms of enhanced fuel efficiency, the detrinental effects
fromthese added benze and its derivatives on public health and ozone

defici ency cannot be overstatggcéﬁgggfoﬁQqhggﬂ"ﬁpductlon of environnental
pol lution, water-based emnul sion di esel has been used in the Europe for

many years. \Wile the water-based enul sion diesel reduces environmental
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oil's higher, burdening the citizens of poor countries. Furthernore, current
t echnol ogﬂL@stOl the burns of fossil fuel has resulted in the increased health problems and more
alarmingly the global warming. Amidst the oil crisis in 2008, many countries implemented
a variety of strategies to increase fuel efficiency and develop alternative fuel supplies such
as biodiesel, hoping to obtain sustainable fuels that are enable the humans to be less
dependent upon fossil fuels and at the same time reduce the pollution so as to at least slow
down the process of global warming,
[0003] For the increase of fuel efficiency especially in internal combustion engines, many
fuel additives have been developed; some of them have been available in the market for
many years. However, most of the available fuel additives contain harmful chemicals such
as benze and its derivatives; while giving the benefit of doubt to the claims of enhanced
fuel efficiency, the detrimental effects from these added benze and its derivatives on public
health and ozone deficiency cannot be overstated.
[0004] For the reduction of environmental pollution, water-based emulsion diesel has
been used in the Europe for many years. While the water-based emulsion diesel reduces
environmental pollution especially black smokes, it suffers from the decreased fuel power
and the higher cost incurred in the manufacture process.
[0005] Biodiesel is usually derived from vegetable oil; it pushes the prices of vegetable

oils higher, burdening the citizens of poor countries. Furthermore, current technologies in



2 manufacturing biodiesel fromvegetable oils focus on the recovery of
fatty esters, leaving the glycerin entity out of the biodiesel process.
[0006] It is evident that current approaches to fuel shortage, fuel
efficiency and pollution are fragnented. Therefore, there is a need to
develop an integrated strategy for addréssing the aforenentioned problens

t oget her ry the I nvention [0007 One enbodi nent of the present
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fuel addi tHe\weyeane ﬁpwupgf@lgmdl&@i%gé%gerl n in an amount of 40- 80% of the
conposition,” fatty cohol in an anmount of 5-15% of the conposition, diesel
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the glycerin has over 5@6pur|ty and preferably 60-80% of the

conposi tion, and further preferably 70-80% of the conposition. [0009] In
anot her enbodi ment of the fuel g% t|v? olr(H) %IOI’I the fatty al cohol is
sel ected from et hanol, or |ong ShAIHY I EEHEVERY h 10, 12 or 14 carbons. In
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[ 0012] In ano r nt of the fuel .additive conposition, the dilutant
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conprises 5-15% of fossil diesel, xylene or uene or n I nation.
[0014] | redaviveciegctbertiodommetie fodl adHiglve ueshpesdiititt i ve conposition, the glycerin

i
S [0008] In another embodiment of the fuel additive composition, the glycerin has over

85% purity, and preferably 60-80% of the composition, and further preferably 70-80% of
the composition.

[0009] In another embodiment of the fuel additive composition, the fatty alcohol is
selected from ethanol, or long chain alcohols with 10, 12 or 14 carbons. In a further
embodiment of the fuel additive composition, the fatty alcohol is preferably about 8-12%
of the composition.

[0010] In another embodiment of the fuel additive composition, the diesel is fossil diesel,
biodiesel or combination, and ; preferably 5-10% of the composition.

[0011] In another embodiment of the fuel additive composition, the water has a pH value
between 6.8 to 7.2, and is preferably 8-10% of the composition.

[0012] In another embodiment of the fuel additive composition, the dilutant is sobitol,
and preferably 25-35% of the composition.

[0013] In another embodiment of the fuel additive composition, the composition
optionally comprises 5-15% of fossil diesel, xylene or toluene or in combination.

[0014] In another embodiment of the fuel additive composition, the glycerin is
manufactured by the process comprising providing a suitable vegetable oil for processing;

adding alcohol and catalyst into the vegetable oil to form a mixture; heating the mixture to



manuf actured by the process conprising providing a suitable vegetable oil
for processing; adding alcohol and catalyst into the vegetable oil to form
a mxture; heating the mxture to 3 a predeternmi ned tenperature for a
predeterm ned tine period; separating the heated mxture into two
fractions: fraction A and fraction B; and neutralizing the fraction B wth
an i norganic ganic acid substance to have a neutral pH val ue, and then
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emul sion fu t I firom et ha hai n
al cohol s \Ellm'%] fgg,h%if%ogr)fi@ gg? oncgﬁlpF%t@g %\elalﬁlo e B |§et51{ ?t

enul si on domedositiohewh@t tnyaradme@mobf 59 597 &f e a&hyoﬁtb@ufand 811113%1@1&1 dnhenount
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has a pH val ue between 6.8 to 7.2, and is preferably 8-10% of the
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[0017] In another embodiment of the emulsion fuel, the fatty alcohol is selected from
ethanol, or long chain alcohols with 10, 12 or 14 carbons.
[0018] In another embodiment of the emulsion fuel, the fatty alcohol is preferably about
8-12% of the composition.
[0019] In another embodiment of the emulsion fuel, the diesel is fossil diesel, biodiesel or
combination, and ; preferably 5-10% of the composition.
[0020] In another embodiment of the emulsion fuel, the water has a pH value between 6.8
to 7.2, and is preferably 8-10% of the composition.
[0021] In another embodiment of the emulsion fuel, the dilutant is sobitol, and preferably
25-35% of the composition.
[0022] In another embodiment of the emulsion fuel, the composition optionally
comprises 5-15% of fossil diesel, xylene or toluene or in combination.
[0023] In another embodiment of the emulsion fuel, the glycerin is manufactured by the
process comprising providing a suitable vegetable oil for processing, adding alcohol and
catalyst into the vegetable oil to form a mixture, heating the mixture to a predetermined

temperature for a predetermined time period, separating the heated mixture into two



[0022] In another enbodi nent of the enulsion fuel, the conposition
optionally conprises 5-15% of fossil diesel, xylene or toluene or in
conbi nati on. [0023] In another enbodi ment of the emul sion fuel, the
glycerin is manufactured by the procesg conprising providing a suitable
vegetabl e oil for processing, adding alcohol and catalyst into the
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acid substance to have a neutral pH value, and then heating the fraction B to a

predetermined temperature, and then distilling to get glycerin.

[0026] I[n another embodiment of the process, the vegetable oil has a content of free fatty
acid less than 2.5%; preferably less 1.0%; more preferably less 0.5%.

[0027] [n another embodiment of the process, the the alcohol is methanol, ethanol or long
chain alcohols with 10, 12 or 14 carbons, and the catalyst is potassium hydroxide or
sodium hydroxide.

[0028] In another embodiment of the process, the alcohol and catalyst are preferably in
equal molar ratio; and the ratio of the vegetable oil and the alcohol/catalyst is preferably 4-
6 to 1, more preferably 5 to 1.

[0029] In another embodiment of the process, the vegetable oil is palm oil; the
temperature is about 70-80 °C; and the heating duration is about 20-30 minutes.

[0030] In another embodiment of the process, the inorganic acid is phosphoric acid, and

the organic acid is citrus acid.



sodi um hydroxi de. [0028] In another enbodi nent of the process, the al cohol
and catal yst are preferably in equal nolar ratio; and the ratio of the
vegetabl e oil and the al cohol/catalyst is preferably 4- 6 to 1, nore
preferably 5 to 1. [0029] In another en?odinent of the process, the
vegetable oil is palmoil; the tenperature is about 70-80 C, and the
heating duratiop is about 20-30 m nutes. [0030] In another enbodi nent of
the procel@31l hdhe RBicgRYsSs And ddyantaggsryshadryeatiae ivall besame tappargiighipmcthaci d
is citrus | T ' ' t [ Lon
Wil | becoﬁg&gggéggﬁgg$§%%?gﬁ§lgfgﬁﬁ%a%ﬁ%ngggg?ﬁégﬂﬁggﬁi}g@?gﬁﬁg#gﬁﬁgﬁérred
enbodi nentsotipenygog diawicgsnnecti on with the acconpanying draw ngs. Bri ef
Description of the Drawi ngs [0032] Preferred enbodi ments according to the
present invention will now be described wth reference to the Figures, in

which like reference numeralgyi#enQtSplidil6r @k PBRiges [0033] FIG 1 is a block
di agram showi ng the process and products produced %y the process in

accordance with one enbodi ment of present invention. Detailed Description

of the In i 0034] .The present..inventi on may be. under st ood .nor.
Ceadi Ty HS0PAr P A YR Bl EiBe el s Tior b LR P BB
enbodi menlvih effetehee oM@ PlguRR, in[ISblikeliRFR&ER AUt SerdRPlilkCAth&ls. Wher e
publications are referenced, the disclosures of these publications are
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i nvention pertains. 0 € preséent i'nvénti oh provi des processes for
processi ng vegetable oils to obtain esters (biodiesel), fatty al cohol and
gl ycerin, fuel additive conpositions, and enulsion fuels containing the
fuel additive conpositionsPetaigd dgsemiptionoiihe dakentipn fuel additive

conposi tions and enul sion fuels manufactured by the process provided by the
present invention. [0037] Now referring to FIG 1, there is provided a

bl ock di d80%in sHewpregertth@vprtooessy be understood more readily by reference to the

following detailed description of certain embodiments of the invention.

[0035] Throughout this application, where publications are referenced, the disclosures of
these publications are hereby incorporated by reference, in their entireties, into this
application in order to more fully describe the state of art to which this invention pertains.
[0036] The present invention provides processes for processing vegetable oils to obtain
esters (biodiesel), fatty alcohol and glycerin, fuel additive compositions, and emulsion
fuels containing the fuel additive compositions, and further provides the fuel additive
compositions and emulsion fuels manufactured by the process provided by the present
invention.

[0037] Now referring to FIG 1, there is provided a block diagram showing the process
and products produced by the process in accordance with one embodiment of the present
invention. The clean refined vegetable oil 10 is any vegetable oil available for example
palm oil; the vegetable oil does not require to be 100% pure; as long as the impurities
existing in the vegetable oil do not interfere with the process of the present invention, the
vegetable oil is suitable for use in the present invention. For example, the content of free
fatty acid in the vegetable oil is critical for the process. Our inventors discovered that the
content of the free fatty acid shall be less than 2.5% in the vegetable oil; preferably less
1.0%; more preferably less 0.5%.



and products produced by the process in accordance with one enbodi nent of
the present invention. The clean refined vegetable oil 10 is any vegetable
oil available for exanple palmoil; the vegetable oil does not require to
be 100% pure; as long as the inpurities, existing in the vegetable oil do
not interfere with the process of the present invention, the vegetable oi
is suitable for_use in the present invention. For exanp Ie the content of

free fatiO938cihs Wgﬁﬁéle\%bétf 5% IPEOspYed2g bé’rafiﬁiliné@icofl@lran@r?étabﬁb@&%ater@lﬁ
i nvent or s, din§¢Qyalaadaf-has atp%ete?rﬂﬂlteg @émxgc{rath Sof ﬁﬁ%d%@}‘r}x%e@ﬁfng %{l@é | Eﬁe less

than 2.5%in the vegetable oil; prertera ess nore p erably | ess
0.5% 6 Fop8Rjurdhed \he@,e@a@mralm ehrelckepéndesit uppmotbe sisetvaRtdbie sitldilevgohhedhol

and catal yst; all eria are ed and heated to _a predeterm ned
t enper at %’iw Frang CSP Sé:f‘%!yn‘ii‘ﬁ%r&“f“? BBY Qﬁ@edq‘l ge afte MHBT RPN LN d'SFEAT i ng

duration @ aexaex?&@ﬁ%getu&@noﬂ her léﬁ@%&%&%?%@ p?éslsmt ﬁlv%ﬁma! tﬁ@dalco%f f?é ySt

and can be easily determ ned by one skil in‘the art. Wién pal moil
used as m%a@keﬁﬁﬂmlyowé@@t ekhﬂne 8anIh0fSOW1tth) piooesis ofrboite the esehtst is

|nvent|o h I | on i ¢ahols with
10,12 orbord*fur hERRRY | solFl Bkt BB Bualpuinty e BARaD-B) “Ehand

hydr oxi deheatuli‘@dtu%ﬁmeliéiﬁwﬁ 2OS3OaJ91QHItes7OI't39 pféfer?é@idtot Ree deafidcign Autia 'tl@é" i's
about 20-30 m nutes, is preferred to have air injection during
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fraction fé fusthéd Ussd adBsthk@UibeRAy 50 With an i norgani c or organic acid
substance for exanpl aﬁ&)hosphorl c acid or citrus acid to have a neutral pH
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to pr Odu%ﬁoélggetlyas its main component. The fraction A is first neutralized 50 with an inorganic

or organic acid substance for example phosphoric acid or citrus acid to have a neutral pH
value, and initially distilled 60 at a low temperature for example 60-70 °C to produce fatty
alcohol (product A2) 70, and further distilled 80 at a high temperature for example 100-110
°C to produce refined biodiesel (product Al). The refined biodiesel can be used directly as
fuel for internal combustion engines.

[0041] The fuel additive compositions in accordance with one aspect of the present
invention comprise glycerin, fatty alcohol, biodiesel, water and a dilutant. In some
embodiments, glycerin has over 85% purity, and is about 40-80% of the final composition,
preferably about 60-80%, and further preferably 70-80%; fatty alcohol is about 5-15% of
the final composition, preferably about 8-12%; biodiesel is about 5-15% of the final
composition, preferably 5-10%; water is about 5-15% of the final composition, preferably
8-10%; the dilutant is about 20-40% of the final composition, preferably 25-35%. In some
embodiments, the glycerin is manufactured by the process disclosed in the present

invention. In some embodiments, the fatty alcohol is selected from ethanol, or long chain



al cohol (product A2) 70, and further distilled 80 at a high tenperature for
exanpl e 100-110 C to produce refined biodiesel (product A). The refined
bi odi esel can be used directly as fuel for internal conbustion engines.
[0041] The fuel additive conpositions if accordance with one aspect of the
present invention conprise glycerin fatty al cohol, biodiesel, water and a
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fossil diesel, xylene or toluene or conbi nation. In sone enbodi nents,

the fuel SERTSPYEssddisssh tvasmand §%|%5’éiétyer@nmqalt@nas aferedesauibest efn pyme
admi xi ng énﬂ%d%éfrﬁ?rf'ogsﬂ digdet % a@!)t?t%oéO% %f &g'fﬁ?%m l‘ﬁ%&l% 1 grl g%ﬁgtabgur%% -
fher. TO zfe] eerrulssmn

optional fossil di'esel or xylene or toluene toge
fuel in atCoerdances ahbthl BGAEas pimcﬁnad)fenmkseorpflms eidfeiablyeitoud - 1 8%pid ARE

fossi | d| esel wat er and fue e c sition as aforedescribed., In
Sone | entiOmHUAYE cSnpaRten Hiabedl (U b AnuRe ey BooRDs et oGS bt

fuel, pl’ @ abh Yrudb RUnafefactrY b}y‘@'ﬁﬁﬁmhé RPN A 19e&p %Qfer LS {fu'ep%dlﬁ{;@“ sion

fuel, preferably about 12-18% and fuel~ bio-additive conposi tion i's about
10- 25% oemesitbnytogethe8% | n some enbodi nents, the enulsion fuel is

Compoc ¢S ¢ OBt Reo PaarBRes afy BiihiprearplEBTRE: o QUVeh'™s ok ¢ ne
sol e pur geseiptds off IheSirehi DFehtd all b&AG: Mnﬁ&sﬁﬁdﬁig%fﬂhg%@@e bnuentQp and
better understanding of the scope of the present

invention; they are by no means intended to limit the scope of the present invention.

[0044] Examples

[0045]  Production and purification of glycerin from palm olein—protocol 1

[0046] 100kg of palm oil and 25 kg of methoxide were admixed and heated to 70 °C for

30 minutes, and the heated mixture were let to stand still for 8 hours; then the vapor 15 kg

was recovered as methanol; the second fraction was 90kg of ester (biodiesel); the third

fraction was 1g of dirt, soap and oil; the fourth fraction was 10 kg of glycerin with a

minimal purity of 85%; and the last fraction was 1g of dirt, salt and water. The third and

last fractions were discharged. The purified biodiesel and glycerin were used for further

applications. The glycerin purified from the fourth fraction had a purity over 85%.

[0047]  Production and purification of glycerin from palm olein—protocol 2

[0048] 100kg of palm oil, 1.5kg of sodium hydroxide, and 25kg of methanol were

admixed and heated to 70 °C for 30 minutes, and the heated mixture were let to stand still

for 8 hours; then the vapor 15 kg was recovered as methanol; the second fraction was 90kg

of ester (biodiesel); the third fraction was 1g of dirt, soap and oil; the fourth fraction was

10kg of glycerin with a minimal purity of 85%; and the last fraction was 1g of dirt, salt and



invention; they are by no neans intended to |imt the scope of the present
i nvention. [0044] Exanples [0045] Production and purification of glycerin
from pal mol ein-protocol 1 [0046] 100kg of palmoil and 25 kg of nethoxide
were adm xed and heated to 70 C for 30om nutes, and the heated m xture
were let to stand still for 8 hours; thén the vapor 15 kg was recovered as
nmet hanol ; t he sr cgl{]d frd?lctign was 90k8, of ester (biodiesel); the third
fraction WAS"1 ge rcypng lastigagtions ayveps flischangeds olq prriied ipdipsehaad glyckign of
gl ycerin Wefchusdd 16 Mgk ' f 8p% & f i f
dirt, salt and water. TheaB %ﬁ%ngnﬁé I %gt?f{kigi r%ggﬁe%)%zdh\?\eélg&%g{gﬁ%gg% he
purified hirdeiapbtatems Ghyglyeirm merfedused tedburdfilufra¢tem had ppluricadieo85%. The
gl yceri no[ﬁbl‘{gh.fiééj frclatm tge fourth fraction had a purity over 85% [0047]
Product i and purPP?S’l Attt on of gl ycerin from pal m ol ei nprotocol 2 [0048]

100kg of pedom cdolog of. ke riaf (2badi 95m Pur,9X16lR, oPfde 20kg @f1 aBIABNehoeF €
adm xed and heated to 70 C for 30 m nutes, and the heated m xture were | et
to stand wedipsel, andd08g piogthanol weeadnhiscd wpb to pBdkes awosidonver ed as

met hanol ;o6 fr ion was 90kg of ester (biodiesel); the third
: 0 R : .
fraction [was?l g o@glforn?%fsoap and oil; the fourth fraction was 10kg of

gl yceri n po#s2n eBO@igm'f@jfceﬁur(bb(}utC&‘S"/B@%ity?,nd)(lghﬁf s twatdragti @B-NVBSs 1400 Pf
dirt, salt and 8 {)ﬂ?r The third and | ast fractions were di scharged. The
purified bd?%%ﬁeéééﬁ\@ ofg Y& 2o ORhsireee arsmired wiell fiuprodse coppionigianidons. The
purified psafli @sRhpRRU ycerin were used for further applications. The
glycerin purified fromthe fourth fraction had a purity over 85% [0049]

Conposi t i[6%4A [ J0B0IT SOGyinofabglty®és ipnrifyapodllg B58arpwatdrypH A.8OR)of 0use
wat er (pH.6,.8-7.2 00 f i odi esel, and 10Qg of ethanol were adm xed
vel | to protitiek ae%}#%%%’s?@g#(?}:& lpggg‘fffl'e@é%?é?gi‘ﬁlgtﬁ PApdUcH 0GR POy bf

gl ycerin ffaput cSapedsdd Ay) . 100g of pure water (pH 6.8-7.2), 100g of

bi odi esel, and 100g of CH3(CH2) 90H were adm xed well to produce
conposi t i[AF6IAl 800g @b BB|cedn ipsit t35Ynpusdty ], 0l0B4]of 880y wafer gbM oes-7r2)( abipuot 85%

AL R G sSSPt 50
[0057] Composition B
[0058] 700g of composition A and 300g of sobitol were admixed to produce composition
B.
[0059] Composition Bl
[0060] 700g of composition Al and 300g of sobitol were admixed to produce
composition B.
[0061] Composition B2
[0062] 700g of composition A2 and 300g of sobitol were admixed to produce
composition B.
[0063] Composition B3
[0064] 700g of composition A3 and 300g of sobitol were admixed to produce
composition B.
[0065] Composition C
[0066] 900g of composition B and 100g of diesel or xylene or toluene were admixed to
produce composition C.

[0067] Composition C1



[ 0055] Conposition A3 [0056] 800g of glycerin (about 85%purity), 100g of
pure water (pH 6.8-7.2), 100g of biodiesel, and 100g of CH3(CH2) 130H were
adm xed well to produce conposition Al. [0057] Conposition B [0058] 700g
of conposition A and 3009 of sobitol ?e adm xed to produce conposition

B. [0059] Conposition B 1 [0060] 700g o corrpositi on Al and 300g of sobitol

were adm xed to corrp sition B. [0061] Conposition B2 [0062] 700g
of conposi®PfBn %@rga‘%g?omé‘“@? Bt 89%@&?@8%1&%@6@ PHIPHBGUITEC 2¢BREBS? t i on

B. [0063] @@Mm@ﬁog@ [ 0064] 700g of conposition A3 and 300g of sobitol
wer e adm xed to produce conposition B. [0065] Conposition C [0066] 900g of

conposi t i GRS aﬂ@lmm@@@mo@dl esel or xyI ene or toluene were adm xed to

produce c sition C 67 0068] 900g of co osition
B 1 and @gg) édc? &P PSIQQ}I}E%NE%b gg’ﬁéel\%l’%e %IPr’iSPi erp pdFLREE to
conposi tigodéee doBpSkio@nposi tion C2 [0070] 900g of conposition B2 and 1009
of diesel or xylene or toluene were adm xed to produce conposition C

[0071] CJAPB$i t FoRPETRIqrO8Y2] 900g of conposition B3 and 1009 of diesel or
xyl ene Or[OB?% UESHR) o 3" %m%ggrho eg3 and 1865%98@5& WE}Q elné Ioro{c')luene [\Aqqugglmlxgyl oSI on

bi odi esel
produce composition C.

[0073] Emulsion biodiesel

[0074] 10L of biodiesel, 2L of pure water, and 2L of composition B were admixed to
produce emulsion biodiesel, where the composition B can be substituted by composition
B1, composition B2, composition B3, composition C, composition C1, composition C2,
and composition C3.

[0075] Table 1. General comparison between the commercially available ultra-low

sulphur diesel (ULSD) and the emulsion biodiesel of the present invention

Features ULSD Emulsion biodiesel
Sulfur (S) %wt 0.005 0.001 to 0.005
Cetane Value 42-48 43.3-52.4

Flash Point (PMC) deg C 60-66 76-122

Carbon Residue % wt 0.2 0.001 to 0.02

[0076] Table 2. Smoke Emission Test

Fuel type Ultra Low Sulfur Diesel Emulsion Fuel

Lug-Down Smoke test RPM Smoke Value | RMP Smoke Value
(hsu) (hsu)

At 100% of Engine Speed at | 2328 19 2328 8

Maximum Power

At 90% of Engine Speed at| 2189 17 2189 7

Maximum Power

At 80% of Engine Speed at| 2096 32 2096 6

Maximum Power




[0074] |1 OL of biodiesel, 2L of pure water, and 2L of conposition B were
adm xed to produce enul sion biodiesel, where the conposition B can be
substituted by conposition Bl, conposition B2, conposition B3, conposition
C, conposition O, conposition C2, and.conposition C3. [0075] Table 1.
General conpari son between the comer ci é)l |y avail able ultra-Iow sul phur

di esel (ULSD d the enul sion biodiesel of the present invention Features
ULSD Emul 2964 bi dasaulsion bipdiesgh of Sy mgsend imestion smmeny alwoszescackideeval ue

42-48 43. 35 5% - ' 08066, 76-. - Resi % Wt
0.2 0.001 to0 g.éfbcgh&? t(})og)gftﬂ%a%‘@%ﬂ Ao RAnOR %ﬂ%&?gﬁﬁﬁﬁ%%ﬁﬁﬁ% Low
Sul f ur Di elskdrnEvhugasi onisfoel rediatignDoimSro keptasineRPM Sigike pMadruanRVehdSmoke
Val ue (hsu _(.hsuéﬁAt 10&%10f Enrgi ne Speed at 2328 19 2328 8  Maxi mum Power
At 90% of PENGi MEPTSSEEG" 3t TUsh g suipiong gneg redyglanRfprsBikdyibadosnvmss  Engi ne

Speed at 305 SWhAO8e GredVBX i FIOWRS ki'e@n_cﬁe@%szgdngﬂﬁ ﬁ?@%&@é?@i @51%9&1%53' of

the present invention has many advantages inc no no ation to
exi sti ng @nfidieents,nid wibldb¢ uoddritond tthateth stibrglitherfts ast lstrathvesand édtichd on

of har nf ul s _eni.ssion, reduction. of snok i. npr.ov nt of engine .
per f or nanlgé&glz)a S@])ppgev\%rn,o’t is?r%%f?gnéﬁtter@twfeueé?eboégﬂngﬁﬁﬁf%%rﬁreso‘?ﬁﬂ IVERRY VEh of
product i Vivdeyme @pparbhtn®. thoLOVSIngWidifirf BeiIPhase Rt th VB itH%_anF%t BRRRton

described with reference to particular enbodinents, it will be understood

that the RSABEE meak gltenateiombedinments ¢ consideredito bhencanmvesedi withis dopepiiis not
so limtegy &B}Bee[)f'ﬁ{e' fﬁ%se%m%'nﬂgrqt SAC%E)rc}irQﬁy,p{h%Ss%%e b ﬁx%n;t)rlegerr]lt \%\!elntion is

described by the appended claims and is supported by the foregoing description.



beconme apparent to those having ordinary skill in the art to which the
present invention pertains. Such alternate enbodi nents are considered to
be enconpassed within the spirit and scope of the present invention.
Accordi ngly, the scope of the present iﬂventi on is described by the
appended cl ains and is supported by the foregoing description. 11 CLAI M5
What is clainmed is: 1. A fuel additive conposition, conprising: glycerinin
an amount of 40-80% of the conpositi gﬁf,AIMrgtty al cohol in an anmount of
5-15% of the conposition; diesel in an anpbunt of 5-15% of the conposition;
water in an anount of 5-15% of the conposition; and a dilutant in an
anmount of W20t 40%iwmed tshe conposition; whereby all conponents are adm xed
together to formthe fuel additive conposition. 2. The fuel additive
conposition of claim1, wherein the glycerin has over 85%purity, and

pref erably 60- 8G619HdkNE SANPISIL Opri@Rg further preferably 70-80% of the
conposition. 3. The fuel additive coR‘pos tion of claiml, wherein the fatty
al cohol is sel ebycedn framametrthahdd-S0Brofltlongpngvaitional cohol s with 10, 12 or 14
carbons. 4. Th ttf U§| aldditive co o]gg'fo}iﬁ@ of claim3, wherein the fatty

al cohol is prefsf A5PYON BBBAMOEI oy by’ PRI COMBEEIiTon. 5. The fuel additive
conposi tion ofdigdeRinBnlamdie b5 N 5UN6F tHE €iBbosttonf OSsi | diesel,  biodiesel or
conmbi nation, and ; preferably 5-10% of the conposition. 6. The fuel

addi ti ve conpo%¥diel Brangmainaping-15%wiéreedompolsigionsangdr has a pH val ue  bet ween

6.8 to 7.2, andy: I -40% 0f - 1 he conposition. 7. The fuel
additive corrporbsclh%@%rﬁ I%%E%Iﬁggl%goizé%é‘?%fithe f%rgp%n;ﬁfoﬁlf ant is sobitol, and
preferably 25-3&detof dlhecoagopesst ir@nadhiked together to form the fuel additive

composition.

2. The fuel additive composition of claim 1, wherein the glycerin has over 85% purity,
and preferably 60-80% of the composition, and further preferably 70-80% of the

composition.

3. The fuel additive composition of claim 1, wherein the fatty alcohol is selected from

ethanol, or long chain alcohols with 10, 12 or 14 carbons.

4. The fuel additive composition of claim 3, wherein the fatty alcohol is preferably

about 8-12% of the composition.

5. The fuel additive composition of claim 1, wherein the diesel is fossil diesel,

biodiesel or combination, and ; preferably 5-10% of the composition.

6. The fuel additive composition of claim 1, wherein the water has a pH value

between 6.8 to 7.2, and is preferably 8-10% of the composition.

7. The fuel additive composition of claim 1, wherein the dilutant is sobitol, and

preferably 25-35% of the composition.



8. The fuel additive conposition of claim1, wherein the conposition
optionally conprises 5-15% of fossil diesel, xylene or toluene or in
conbination. 9. The fuel additive conposition of claim1, wherein the
glycerin is manufactured by the proce conprising: providing a suitable
vegetabl e oil for processing; adding al cohol and catalyst into the

veget abl e oi | forma.m xture; .heatjng.the mxture to a predeterm ned

t enper at ube foﬁ-R% fb?le?f@t‘tévrenf%ﬁosft?%"% ﬁ%‘mo . WEEISHY St AYIPISE I We apEaly xt ur e

into two t6maphdeoBs:sos bRGEdDMeR], 30%nk LAEIHOR Bin AMbinfiRHL ral i zing the
fraction Bwth an inorganic or organic acid substance to have a neutral
pH val ue, and then heating the fraction B to a predeterm ned tenperature,

and then qdisti|l] .get the.glyceri.n.. 10. An enul sion fuel, co i sing:
fossi | i dser T R ACtod REMNERIGN | Wbt 450 YRGiH is Mggfagfitrh
amount of thkQr@e% @ingriRmgenul si on fuel ; and fuel additive conposition in an
amount of 10-25% of the emulsion fuel; wherein the fuel additive

conposi tion colpYiddEs sueblserrsiabla oBdomproeassingf 40- 80% of the conpositi on;
fatty al cohol jqu: - 15%.0f t 0 jtion: . diesel in an
anount of 5- 152‘%}3)81 é) tlﬁdéﬁgggﬁrgp%gﬁlgsltéﬁf{%ﬁ%WéggP%Ogﬁtngl(r)r%rﬁ%tm %?H%- 15% of the
conposi tion; amdting thié lmitkant tb na Phed@E@RINMedOfenRraAR80 of 4 heedeermpsd timd;
whereby all. %pnponents are adm xed together to formthe enul sion fuel. 11.
The erul sPBKX% uel of claim 10, wherein the glycerin has over 85%purity,

and  pref er abl 4,60 808 Ok D8 SAPARS drioMacri SR | ¥%,470- 80% of
the conpositi on. 1[%0 The emul si on ?‘utgx{oqg?cu?ﬁgiﬁfﬁg‘%%?ﬁmgrﬁgfgﬁ&f‘ﬁ,eé’ atty
al cohol is selnsgirelirifig ¢m adtmndB witr an iremganihai nrgahicodead subsiahbe d0havk2s or 14

carbons. 13, 13. The e sion .fuel of clajm12, wherein the fatty al cohol
is prefe rréelt)lfrglll ;g% 861[116,831_11%‘31510n lg)eatmg ?he f?acﬂon% to a predetermmec[| temperature, e)llnd then

distilling to get the glycerin.

10.  Anemulsion fuel, comprising:
fossil diesel in an amount of 60-80% of the emulsion fuel;
water in an amount of 10-25% of the emulsion fuel; and
fuel additive composition in an amount of 10-25% of the emulsion fuel;
wherein the fuel additive composition comprises:
glycerin in an amount of 40-80% of the composition;
fatty alcohol in an amount of 5-15% of the composition;
diesel in an amount of 5-15% of the composition;
water in an amount of 5-15% of the composition; and
a dilutant in an amount of 20-40% of the composition;

whereby all components are admixed together to form the emulsion fuel.

11. The emulsion fuel of claim 10, wherein the glycerin has over 85% purity, and

preferably 60-80% of the composition, and further preferably 70-80% of the composition.

12. The emulsion fuel of claim 10, wherein the fatty alcohol is selected from ethanol, or

long chain alcohols with 10, 12 or 14 carbons.



of the composition. 14. The emul sion fuel of claim 10, wherein the diesel
is fossil diesel, biodiesel or conbination, and ; preferably 5-10% of the
conposition. 15. The emul sion fuel of claim 10, wherein the water has a pH
val ue between 6.8 to 7.2, and is prefefqably 8-10% of the conposition. 16.
The emul sion fuel of clain110 wherein the dilutant is sobitol, and

pref erabl y;25- onposi 17, The enmul si.on fuel claim
wherein t he cogg%ééi)n%l SR f(eglﬁltc ?tncﬁ (‘,Ngﬁffﬁ? g’@sth al%}%ﬁdgf pregreally ag?‘ésgé 2%
Xyl ene or of tkuem@odition. n conblnatlon 18. The enul sion fuel of cIa|n110

wherein the glycerin is manufactured by the process conprising: providing
a suitable vegetable oil for processing addi ng al cohol and catalyst into

the veget abl e ¢} r ating t de erm ned
tenperature for éae%l?desw gﬂre?ﬁdr?e%&t{‘ ?r% Wge "o @8%?#%&?%@ Cﬁ"??@ﬁ?ﬁ%f@ﬁ M xt ur e
into two ¢oralohatams and y@eferabby &la)mjoffthaﬁdmmnl%n and neutralizing the
fraction B wth an inorganic or organic acid substance to have a neutral

pH val ue, and then heating the fraction B to a predeterm ned tenperature,

and then 14 styhd £RGIsiR Q€L of agmgllwcgﬁérg%ll e a-g]%agguﬂ}%g%e befwee%f 68k m

10, wherein the fossil diesel I1s prefera out
preferabl@2&bdusp$ﬁﬁ$8?$ HﬁﬁofﬂebommOmaddltlve conposition is preferably
12- 18% 20. A process for processing vegetable oil to obtain glycerin,
fatty al cohol and biodiesel, conprising: 14 providing a suitable

veget abl el@i | TS clRfIGOR SSEINGE cla%ﬁmgwﬁér&ﬁhﬁé dﬁ&gntclétséinﬁ(o“at aﬁd“é%fetr&ﬁ

vegetable oil to forma mxture; heating the m xture a pr et er i ned
tenperatU?%QPBHW&O§@@ﬁé@@rn1ned time period,

7. The emulsion fuel of claim 10, wherein the composition optionally comprises 5-

15% of fossil diesel, xylene or toluene or in combination.

18. The emulsion fuel of claim 10, wherein the glycerin is manufactured by the process
comprising:

providing a suitable vegetable oil for processing;

adding alcohol and catalyst into the vegetable oil to form a mixture;

heating the mixture to a predetermined temperature for a predetermined time
period;

separating the heated mixture into two fractions: fraction A and fraction B; and

neutralizing the fraction B with an inorganic or organic acid substance to have a
neutral pH value, and then heating the fraction B to a predetermined temperature, and then

distilling to get the glycerin.

19. The emulsion fuel of claim 10, wherein the fossil diesel is preferably about 65-
75%; water is preferably about 12-18%; and fuel bio-additive composition is preferably 12-
18%.

20. A process for processing vegetable oil to obtain glycerin, fatty alcohol and

biodiesel, comprising:



separating the heated m xture into two fractions: fraction A and fraction
B; neutralizing the fraction A wth an inorganic or organic acid substance
to have a neutral pH value, and initially distilling at a | ow tenperature
to produce fatty alcohol, and further gistilling at a high tenperature to
produce ester (biodiesel); whereby the biodiesel is suitable for being

used directly | j _nt er.nal ustion engines; and neutralizing the
fraction B wit g%H? %%g%ﬁkg@ ?agfﬁgﬁggmgﬁ?ﬁngubstance to have a neutral

pH val ue, and tdiimg fleattol agd thalyfriaoithoveBtdbe ¢l Rredeheinivagd t enmper at ur e,
and then distjlling to get glycerin. 21. The process of claim 20, wherein
the vegetabl e B3HNAES MNEHHE dAt @ gredetesminesh tennseitare fosss pradaisrningdy time
preferabl yedgss 1.0% nore preferably less 0.5% 22. The process of claim
20, wherein the the alcohol is nethanol, ethanol or |long chain alcohols
with 10, 12 orsebdragag bersated ndxtuheincatwal fysdtions: fpRtias 8 ah fhydsoR| de or

sodi um hydroxide. ..23. Th rocess, of ¢laim.20, wherein the al cohol and
catal yst are p?%‘?lép%{% yhg ﬁa‘gtﬂrj‘ Wit FIR INGTERT) i OF SFENIEIG SehsEngs (@ Rave a

veget abl en@itdal aad ate / t, i I - , r
preferabl? éatg 1? 2h?ﬁ#%gng?é§§§@h%?Zkkgﬁ%&%%g&aﬁégBﬁﬁgﬁﬁgﬁéégﬁggbﬁgioi
Y

i s pal m ofurther digtilfingrpfer kgl tempesatuiio ptodrite 8@erChioditdel);hehdhegtthabiodisseltis on i s
about 20- Lputes. 25, .The. pr s of claim?20, wherein the inorganic
acid is pﬁ%%%l‘ﬁ?#ﬁ e 84 dirdeiivpisd el dPrBinreal s istion nggs 2ad d,

neutralizing the fraction B with an inorganic or organic acid substance to have a
neutral pH value, and then heating the fraction B to a predetermined temperature, and then

distilling to get glycerin.

21. The process of claim 20, wherein the vegetable oil has a content of free fatty acid

less than 2.5%; preferably less 1.0%; more preferably less 0.5%.

22.  The process of claim 20, wherein the the alcohol is methaﬁol, ethanol or long chain
alcohols with 10, 12 or 14 carbons, and the catalyst is potassium hydroxide or sodium

hydroxide.

23. The process of claim 20, wherein the alcohol and catalyst are preferably in equal
molar ratio; and the ratio of the vegetable oil and the alcohol/catalyst is preferably 4-6 to 1,

more preferably 5 to 1.

24, The process of claim 20, wherein the vegetable oil is palm oil; the temperature is

about 70-80 °C; and the heating duration is about 20-30 minutes.

25. The process of claim 20, wherein the inorganic acid is phosphoric acid, and the

organic acid is citrus acid.



