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NOVEL SYNTHETIC FUEL AND METHOD OF PREPARATION
THEREOF FIELD OF THE INVENTION This invention, in general,
relates to a field of fuel. More particularly, the invention provides a novel
synthetic diesel fuel having branched esters as an alternative to diesel
with improved 5fuel properties and the method of preparation thereof.
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and process thereof The process comprises of the steps of converting

syngas by a Fischer Tropsch process and further hydroprocessing the

Fischer-Tropsch derived feedstock at a temperature of 525-775F, a

pressure of less than 70 1000 psig, and a liquid hourly space velocity of

greater than 0.25 hr-1; and finally rec?)verrng a highly paraffinic,

moderately unsaturated distillate fuel having cetane number greater than

60, wherein it comprises between 2 and 20 weight % unsaturates, which

is less than 1 ppm sulfur, and peroxide precursors in an amount such that
lace than E nnm The dictillate fiial hland ctaclk avhihite aveallant
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30 process, and hydroprocessing the same at a temperature of 525-775F,
a pressure of less than 1000 psig, and a liquid hourly space velocity of
greater than 0.25 hour to produce a distillate fuel blend stock. This is
followed by adding aromatic blend to produce a highly paraffinic,
moderately aromatic distillate fuel blend stock containing between 2 and

20 weight % aromatics dneS8RIFEIEhN A Brgdsakes Rafaffins. The diesel or

et fuel obtained has cetane number greater.th ?AQQ realng n'L@gSeQ :
e B IR 0 PR A R D scrcns
s@O04 106167 e Jdhasuiv]aut] distiesesiow pourpsimabynefiide produgtation of
sxrlﬂ‘tﬁc?jé_%‘ﬁ’d%ﬂ%fﬁf@@l %@ggl fuel and synthetic lubricating base oils_, having

“an initial boiling 5 point above 120[err]C and process of preparation

thereof, wherein the process comprises from a Fischer-Tropsch plant
pwvhigh inypluesde-nedogotissereyered£o plugibydsecabariRedstoskdbur zero

a hydrojisomerization zone by contacting.the C5 plus s ncrud_eTteedst ck -
SRR RYEFOGERBREH EALaISFted), B P By RLBPOREY b 1Eopic dertved ligh
oittesmediaie-pere@iicpakuminopltiasphate (8ARQ) praealite datalystthan 50 bar,
. followed by hydrofinishing, The 10hydrafinished. products product yieldsa ..
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bddwelkdthpoud pointaging antlibrietting baseoit fiacthione RO THntlidpphiNeg between
aRPIEFROL 40 thal.Alae!Raena I0mIaNPHRISONR TEOPSEb P ment of ihe

suitable for use in'a diesel engine and method for preparation thereof. ‘
fuplracfornstof-the trsrisere pIvepadh ety &rfaeliitigaldeHabldadrdcpgniams
0.0fbg intetinediate hoting:fraction:-Jhispy increasing the proportion of

the higher boiling fraction, especially that fraction boiling above about

750F, the toxicity of the overall composition, is significantly reduced. The

fraction boiling abqyv E Is particularly effective in_reducing.the toxicity
P o Tl Sl e L st 16 By or R i chsarted

diganerallysbiave 196 fudighih D& @ereedt poirt ot the dfoiliTig: rangesslistriljution of the
higher than the 95 weight percent point of the bailing distribution of .
o TR e U g e e R R Do o otp gt SR Sing e
Fighmpbsitiohsddiscldseddiviotednuentimertheciud| S BF-17é “Said patesntans less than
1098 '@@;‘pgl,ea[g a%&lﬁ_%%ﬁ?l $She R‘@ﬁac@&%ﬁ&{@ﬂéﬁ%@y G@,@%mgaﬁ?{'ﬂﬁaﬂy recovering
distribution wherein the 5 weight % point is at 570F and the 95 wt.% point
2 highBomraiuie madervistosspardetdnidsts il bavyng erepuadint greater than
colessdhan;: LG ER:1RMG3GA1adakiiplialsdisciasesa fuelaommasiton 1 ppm
for diesel engines. The fuel composition comprises 0,1-99 % by wei%ht _?f .
sullueo AP GHERTOF BIRTBIGFE B ToMPOHEntePrBwhAes o bRIBYicaf it Hate fuel
blamatesiadl eriginatingdienn planisandienanitealm aheddr dighict30 dihes faeh result of
i clogmlposjt;lfgn corpeg)gises 0-20 % of components containing oxygen.Both
CSMpSHEntS aré Mixed with diesel components based on crude oil and/or

fractions from Fischer-Tropsch process. The resulting blend contains a
PCHigher fperaffifiic 2096 Inaphthienididentent/, Highlerasceahigo pamfifdwenoderately

arcA AR a&l@ciﬂﬁé@é%ﬁrmfﬂ&%@“&ﬁﬁ RN Qﬁ{%gg%%cﬁﬁ' ¢, and-sqat.And MNOXocess
emissions are reduced. PCT Int."Appl. No. 2004009739 to Hoek et of.
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prodigh-eatanenvalue.middiadistitates framchigh-mekecutarsweigbiMaxess less than

from Fischer-Tropsch reaction bgéinitial‘hydrqgr}%ggi g%qzdroisomerizati(%{n late
10k priks- bt g FORSWER B SHEBP ot idtiation Kdpatere & dsullate
fueDbtaid amiddividistiftatesfeebiradtion anchaiitidtiecdystaltinmovax Highin ganifinic,
mot eltl?liboéhg AN c}igtg Pa%éWﬁefq'tggodar}dc {OQ&itéﬁ‘gltlel{v dt%t%}l@lnﬁgihf?nw 23 weight %

additional de-o ing s%ep is'done 1o obtain a wax hﬁvmg oil content 0
arolyetiveend$0 anigl? WeightreateT perstirting parditiel weieiféedstbekrhdgies cetane
nunfRl0BIALo 05, Co8 hydinGarhons 18.C30:00 Mydrosarbons INJAGHANQOkss as 5

0.2:1".The product microcryst waxes have 10 an initial boiling point

500-600C, a congealing point of 95-120 and a penetration index

(according to IP 376) at 43C of >0.8 mm. The byproduct middle distillates

have a T 95 of 360C, a cloud point of -20C, a cold filter plugging point

of-2I C, a d. of 0.78 kg/h, mid a octane index of 85. The Fischer-Tropsch

middle distillates recovered have extremely good cold flow properties and
have almacet na imniiritiee <tilnhiir and nitroaen levale are halow the
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US Patent. No. 3381022 to William discloses esters or ester derivatives
like acidic esters, 30 diesters and mixtures thereof useful as additives in
fuels, lubricating composition etc, wherein esters essentially comprises
esters of substantially saturated polymerized olefin- substituted succinic
acid and mono or polyhydric aliphatic alcohols or aromatic compounds like
weptidfels and napthols having upto 40 carbon atoms. The esters are
prepared by esterification, wherein ethylene glycol is reacted with
pcSURStiged SUCsinig1aBhyAride BiBYCeiniciaRIt &% Sueginie patid Satidel Yeducts
. Patent, No. 5681800 to Duncan eta! discloses.a iodef?ga(ijaple S nth%ti? oilin
likp 4@ NIBER BSREH A THE AR B BTE AU R PARC ALY B ITear Sakhartme
poRRdupised dcidnanehakewt 2e:Fateritd thalarYerehe peeferatslycabguisdsirom a
. to 55 mole %, of at least one branched acid having a carbop.n ekin.
FisARE tEn BB ) S H O i (16 o Depiie o nieocatbon
fectliaaking phypertiesiketitteast:60% hibdéugatiatiorapomepusinteidaes with a
than -25C, a vj ity of lessghan 75 p and oxidativ Yo pore
hy of ﬁbn%]%% mclﬁ%%gé Th%’ﬁfodggra%ib%%s@n%r% icﬁég&ergrfep%?ed%%%@#%e pi}l
sitibrahchisddoliplsie a(86R6Is can znbinatvalyThe Blopded Rithtostiarhig The
hy%&ﬁmﬁ@&a@@d%{@ra,owmr%elsﬂaeab'@o%?d%e%@hb«ﬂ@@%&#eﬁmﬁm naphtha,

an either component alone. US Patent No, 5689031 to Bey owitz, et at
syrdhstlodesad Arstingte IR RR RO PHATFHAS MMRE ARESRESR P WHEHSR same

is prepared by a process comprising the steps of separating the 15 waxy

roduct of a Fischer-Tropsch process into a heavyier fraction.containing . 7
S e i e P
suilighéerdragiion intaiatdeastiwosfractiotmdviier girmnaifmctiondoritasisns of the
- primary C12-C24 alcohols followed by.hydroisomerizi \dilending, @tsaciion.
rlséﬁ%iﬁoﬁ)g%ﬁoneg% ?ag%clg\l}l ‘ét Vﬁ%‘: }é%)é?ﬁeg %iéﬁﬁgige%%?gned has ce?ar%m’on
ThidobpfiatleastofR0Enphedmaifishst fiskeobolisigHtsiparamasiaifhdhat fraction
boiéi(é%omevrg o sylebwr-and nitrogen,isdess,than &peiicd SPalem ey reduced.

(5%3%7 to Curtis, et al is related a lubricant for use in diesel engine . .~
Thedmpiisinbosinghaliey bR 6il 1 REHSHIPOBRRSTEA Parrbisa: 1Sy sty of the
vhasegiscandhe selecied tomhydrasarpeieallsnaliyiengeoxideypelymessweight

or esters of dicarquylig acid and 25th se made firo C5 TG tC12~ent oint of the
PeTREBh BRI DR LT SIS R T B SWBEREPE VS PERERENE™ P
0i6458Ad -ty alhelal discloses@dlaicempositiontforusedrpintermab of Fischer-

_combustion engines comprisi major amount pf a b gﬁp e suitabl
TSGR N O Ok Dy ot AT lerl Qe OB T g suiable
forbyeneigiatofeesters ebgrativai oty edeispfatchwidaienadeieindhg,> weight %
poif IS Shieeis POV RIgIR Olvcaleeth i AN esiRiafy dvseiolonns!s cs:

carbonic acid esters., and greater than 5% by weight based on the total
andcorhpebitiont of Esdkyehafe selected from the group consisting of a
saturated, aliphatic monohydric alcohol having on an average from 8 to 20
1P CREbON AtQMS1 906 Oy MOTa; kateres Having O @niayetagsiddd dfpines. The fuel
carbons, and mixtures of the alcohciﬁ]s and ketonegs).I_LgSIllle t?Qt ?l%bm onents
COBRYTANIE SVOGET, Bt at didciisES § thSto? el RSP ittethal Eombustion
pro@RGINEBoa0 MBI smali Amialin ghatngditituepbom prising @nimals and/or fish.
conventional amino or ainidg containing det tior.cleaning, a hase.Qi s
The AR R AR L ST8S q%rﬁéﬁo@aﬁ)co{;(y lgnéfg égo%lcatlrﬁ)fylic“ acid and aﬁ%onm ;
are atianblatpdiyel, chesaidiebterdsohaviny i hiintraufreisesdrgrof smprlopsch
pro@éséooﬁl '}%ﬁ?ﬁ@%ﬁéﬁ&’%&%ﬁ@ ofiarematicghnifi-anddstiacatbexylia:, higher

acids with long-chain aliphatic alcohols composed solely of carbon

cetycsgerndriavoRygemih BT IHEB AT h B oT RO K SRS e Dk soot and
NOSSIgES IS 22 ke and the molecular weight being from 370 to 1500,
preferably from 414 to 1200. Preferable esters are adipates, phthalates,
isophthalates, terephthalates and trimellitates of isooctanol, isononanol,
isodecanol and isotridecanot and mixtures thereof. PCT Int. Appl. No.
96/23855 discloses an additive comp&sition comprising an ashless
dispersant comprising an acylated nitrogen compound; and a carboxylic
acid, or an ester of the carboxylic acid and an alcohol wherein the acid

has from 2 to 50 carbon atoms and the alcohol has one or more carbon
Aatome nrovidece an imnrovement in the hiibricityy of fiiel nile and aevhihite
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(CH2)n-r, OH3 CH3-(0-12)n-CH-C-OR 0 STR wherein R is alkyl; nisin a

range of 3 to 16; and mis in a range of 3 to 16. 6a In accordance with

another preferred embodiment of the present disclosure, there is provided

a novel synthetic diesel fuel, wherein said fuel is chemically branched

esters having a compound of formula I. In accordance with other

preferred embodiment of the present disclosure, there is provided a novel
PEyninstid digseé¥duel CWNEPETHP stid fwekisct e midatipdsrameradse steqgeparation of
milAVR eI RIARChIng. HGCOrdINg 19 & SLeNd ASPERLShere is Ets&m@ﬁhar.weigm

the use of a branch ester of compound of formula I: (CH2)7, C L
weB o Aisdirrdrorch 0 STRY WHevdh RIgGnereRis varrangecsraiy of the
prefad@ndhRdsinatanos afd 19 iQrasianalemnate.fuel Jnaccordameeiyithate fuel
further embadiment of the present disclosure there is proyided a ngyel o
Erag v SHC TRRSEICTWRBHNT SA AP S BHBILN Brandirtd Setgren A0 and 600°C,
Afekebisaichester isiprapardd-byiagpregessccemprising dimerizngan! content of
Ikyl alcqghol, using Guerbet reaction to produce hranched alcohol .
bR R SR Cra e A FRR D Gt Py Aefdeht raio of
hy@stesifying th€ yasbitdnichramshedacids(Gukibb T acips)limthd pressheerofs have
acidi %9&%‘%%%81%%@5%@@“&Q&%%%&ﬁﬁp\?/ﬁ?fé?frb@!?z@%ﬂ!fad‘ ERIRLRn index
y esel fu

arn :
characterlze aving improve el properties. According to a

(aehivdinaped?, Féeidprovified & iprocddi oy prepramddiist BirtHekadasarT 95 of
388 defingds abaye comprising: dimerizing.an ak aleoholcusing, Saeshelt, and a

reaction to produce branched alcohol; oxidizing the resultant branched
CCRRD ﬁzsiwg%zai%rgﬁéh@d%%@} Mﬁ@%ﬁ‘tﬁ%%@&ﬂﬁﬁ?ﬁr@*&%‘ﬁ*‘%ﬂéﬁ good
colGierbabasids) indhaprasencehacidiccatalysitomradugebranthed below the

esters, In. accordance with further eg}bodﬂwent%%heg?sent disclosure,
et BRI NS e%’*’h%?é‘?ﬂ‘&&é’é’% by R P8 BPAR ‘ShaVE Siherein

the resultant ester is produced by esterification of branched acids in

esence of | and.the acid catalyst so as to. ert regiospecific .

S B R T 0 o e
fudsters providefesioaiedtston mm&p@dtavéﬂambf@hiest@wm@mh%l_‘tmié‘ramm?ess for
prh 6 SHPUBRHE diesal. I asrardancewith Yehanohehemhosimentof theerein a

present disclosure there is provided a novel synthetic diesel, wherein, the
clepasiinainte sesfub aphisld UrBsirg e no oh yBitte Bemgn el gt least
absliese! pr-asdiend L9 % mwith.senventions! diesel ssdiotiesehroduced, from a
. DETAILED DESCRIPTIQN OF THE INVENTION_While this specification )
Fisg iR BB Nt PRI BT CRTAR GG Bt AN ety PR thalflves
sepahithpisite garde hag the inventieny i sianticipated dhiatithe inveitiorf bamominal
be more.readily ynigtstood tyoygh eading Ine ollowing detailed g, ung e
Sep&reasléjrri“pf?o% o the inventiéh and stu y of the included ex mp?es}.f he
liglsabjéettinventivaits aimedio TR dieselifadbwithbimproved prdpeities weight%
perMRER IS AGNISY B8l Ry REPAEING Branched eotersas felS: T e SR Content of
diesel comprising esters essentially has high octane number, no suphur,
thefehtprsatidynmy leshy dMprdved oxidative stability and excellent low
temperature properties. In an effort to find new alternative diesel fie!, an
improved process for the produgtion of 5 biodiesel was developed (US. |
USBAhph NG YIS 2086/ D088 WA BaSTcHiIS TRy &St O Tty «siers:
dicastdariaving:thetcathonntimpersdidain|inffoss QligidBinkhersesafon ete, wherein
sucBiodmesé kisioonsidered Hy drsledinhiusl dsdhbasaimostivocstiphundnioke phenols
and%[%&%ﬁ'&ﬁﬁ?fﬂgv %oW&E&&%;.E’M@F%Q&Q%“aﬁé{B&%Baﬁ%ﬁﬁz 'E%lﬁ%ﬂiﬁﬂjxmemin

Its 10 higher Tetane number improves the ignition quality even in blends
ethxiges patesletinicarsab Vb WEGEFISE nEcHiy | aphs Wdte B e tiie ratidugingcoinic

straight chain fatty acids esters (biodiesel) like the poor low temperature

properties and the poor oxidative stability. In the process of

commercialization of biodiesel, it is véry desirable, to improve the cold

temperature properties and oxidative stability, so as to use this in more

adverse conditions. There are



10

[
Lh

15 many possible structural variations, which can impact upon the
performance of esters. According to the present invention, it is disclosed
that the presence of a specific beta branching in the fatty esters side of
_the molecule results in improved properties. Accordingly, the present
. mvgntion provides a novel synthetic diesel fuel, which is chemically
acidgrdnhed ester, rich in oxygen content and with improved low temperature
prop:rties, Pigher cetane 20number and improved oxidation stability. The
synthesis of synthetic diesel fuel can be achieved by a i
US R oraERD BrohBrIAr B AIBErof HOtSMBILR o A s oy Tk

) ) ogical and Is no
confBRlrictad loaringe aracassmuhnskintlie-prepared syhthisti digbeing about 20

chemlcglly branched ester, rich.in axygen gontent.25and with. | .
© IR per S BIOBENAL Kbt SHNB ARl e o e DU
caristahilibbeT herestersabaoreingtouptasentinvemntion dareper ysbhistheblbrviog
in the blends with mineral diesel fro t % Thiss.f Hy
o Bl SO 1 Ay DGR THIL 30 o e chad Fay eater o 1
tharprejdaredsbyt tAe"eactiomistbiranehbidtatey aeidwith AEBHE in'the biodegradable

synﬁire S%eer}; & (})J;e%%ilgic? fatalyst.atihereflux-temnenatue anshisicaryied Blehddd with
e temperature of 60-100C. Further, the esters accorglﬁngt the present
g fgC YP d

othinvisniibredogradeblscaiesertieFin Lo SRS ERGHE s Bhob gy e

conl QLA fggdstock comprising of branched acids. Alternatively, it can be
prepared starting from alcohols having carbon number from 3 to 16.
These alcohols on dimererization using Guerbet reaction produce Guerbet

Us algrhoNdsarieotols) Batictiendbaxidatibndolowediy dstblifivdtiothyagesoline

_ the desired esters. The following reacti j$ i

B OOER e BrECERe L CETET YT (0 (LB R e the

wat§ DISTGHC b PiHer- T(GH2)pTCHS CR3-ICHRINECK COBHM A Rand 2

ligh g%:éeéj from the. arougecomprising. methvlsathile REaR FeeaRTORYl a DL two
ISO- u(iymerta mixttire thereof Schemed: Reagents and conditions;. i) ZnO

frafiOE, C&O:0u br@nzé’?@?r@uc%oﬁﬂ%l}%o%ﬁ;nﬁﬁes(}éa%%nt?L&BQ?&e?{F{%?‘gﬁ‘fl' by

hydf Qi AlGORok agidatriux. 1200 .a758En Jhealcobaisermployed ndhisillate
preparation of synthetic diesel comprising branched esters 1 ipgude
§ o paratiins. The

obigirietalrys seandity Briettihy fike' rettaRBE Etaridl, propatiol
conBQRIRENL Mdanalgisdduiatohatudeitiary butanol.

US Patent No. 6610637 to Curtis, et al is related a lubricant for use in diesel engine
comprising synthetic base oil, viscosity modifier and detergent, Synthetic base oils can be
selected from hydrocarbon oils, alkylene oxide polymers or esters of dicarboxylic acid and

those made from Cs to C2 monocarboxylic acid and polyols and polyols ethers.

US Patent No 6458176 to Yeh , et ai. discioses a fuel composition for use in internal
combustion engines comprising a major amount of a base fuel which coniains no more than
10 % by weight of olefins and no more than 10% by weight of esters e.g., the ortho esters of
formic and acetic acid, ethers, giveols, polvoxyalkylene glycols, ethers and esters of glycerol,
and carbonic acid esters., and greater than 5% by weight based on the total composition of an
oxygenate selected from the group consisting of a saturated, aliphatic monohydric alcohol
having on an average from 8 to 20 carbon atoms, one or more ketones having on an average 5

to 25 carbons, and mixtures of the alcohol{s) and ketone(s).



The acid catalyst employed in the preparation of synthetic diesel

comprising branched esters includes sulfuric acid, p-toluenesulphonic

acid, sulphated zircona, heterogeneous acid 15 catalyst, zeolites and clay

or their combinations. The quantities used of the catalyst are 0.15,0 % by
US weightNef theobearahedogeld ePréfdisclcatalystiqudntltios averfransapotion

1-3% by weight. nthetic diesel prising neyel.branched agids.are o,
engigﬁ%gﬁfg S IE)X, ﬂ%nér?g 7 %%/aéqr{ogcar%‘g%%ﬁa%%s connected to the
amidietaoposition tdetherosrifoxylitegrogp. Botsof thesaiNwigroastbh ester of a
monyAHGHEs cou I%%%a%@%ﬁﬁd nlength of differand: pistaranly e Lameaving

numbers of one thain IS two cagbons higher than the other chain. The |
a mipsterificationireatlonmofs pediy Stiv shheverceteisre olaosyin&distgr and

m%mgﬁ}i&dg% RifanDe.crstiedigiHahatch-vise QErRRIRNOLSHLINOANARon,
the kndwn reaction systems. In‘%eneral, the alcohol is used in a 10% to

hyd @Otk eBKEcoy BB BtARHIBMHEMRE Bty UL YEE ot (e EStEIRrS 22 o
morSaliRneastinpsiaf he-asterficatipaneattion iscarpadepat withsulbsiamntialigo.

nhydrous alcohols. Suitable catalysts for esterification include an i
Pre G S B B S AL AR A SOTBHOTE e g PR e of
isocoyiihietic siased fusbresiutesinassdeinenatic! viscositytaerd0D C as
measured by ASTM D445 (may be) below about 5.0 ¢St but not lower
than 2.0 ¢St as ed.at 40 C. The kinematic viscosit : le .
PCatyiaRRHO® p%ﬁ%%m {485l adNhe fuel hjectors a é‘fﬁ?ﬁ%%%i@e%%%m
 dispajest ftehpHighe viscosity ddelsroggativetycinfilende thstoy st omisation ester
of fioBBGESSInAiNg e IMAIon IR HORIPINALIEAS 16 RPOK Bl etns and
Mixing hirt the Combustion chamber (cylinder) resulting in turnin
the ilcamplete conbustioncadtonysemictrby {seLofFaEasat dedhedypricity of
Excessiv Vi I fuel plimp;leakage, incorrect metering
ﬁw}aor%gq' fﬁ% Fr%%%ﬁ#%?%ﬁ?%%%%%%%%ﬁpray tcﬁ'penetrate the length of the
combustion chamber and will result in poor combustion and in turn, result
in loss of power and economy. A viscosity between 2.0 and 6.0 cSt as
tested by ASTM D ferred. The sy tic diesel of the
Ny ARY, OF L L QN ION
present inventid Ached 5 proved cloud
point. The cloud point is the temperature at which a cloud of wax crystals
25 first appears in ?fuel samé)le that is cotoled ungder conc itgon E(:j[cfzs%i‘atieﬂ s
It ityg RBAENRDD IBIGE PheHAFSoInt IS s ToWe B Tainbaratire Xt whic '
furtewenenifahthedust sanipterean pedétenified wherthmsamgis! fuel.
container is tilted to 450 angle. The apparatus used is the same as for the
.Cloud point. The sample must be cooled i ' :
R 57 TE BT gD oL Mt T i o g
fuelntetnationatdctdievime Stam dand B81R<309lafid AS PROCEBTE-gT R
determines the lowest temperature where 20 ml of fuel can be drawn

It is}(*ga%9htﬁ‘ef}ésﬁ&f&ﬂ&&fﬁ&@m&@@ﬁ@wpmgqqlmm afater (%98 herein

a) of vacuum. The synthetic diesel of the present invention comprising
saidrérthisdebstesteriaeialso AR SiFoaaAESH SCIBMY 2B THEsIMREWES 1o
te J&a%og}dﬁmﬁ%imgﬁﬁqummm@%l HSasdaserbed hyd oxidation

N-14112. The oxidation was induced by passing a stream of purified air
stabififhie rate of 10 L/Hr. through the biodiesel sample (approx. 5 ml), kept at
constant temperature 5 The vapors released during the oxidation process,
together with the air, are passed into the flask containing 60 ml of water
which has been demineralized or distilled and contains an electrode for
measuring the conductivity. The elecgrode is connected to a measuring
and recording device. It indicates the end of the induction period when the
conductivity begins to increase rapidly. This accelerated increase is
caused by the dissociation of volatile carboxylic 10 acids produced during
the oxidation process and absorbed in the water. When the conductivity of
this measuring solution is recorded continuously, an oxidation curve is
obtained whose point of inflection is known as the induction; which
provides the characteristic value for the oxidation stability. The limit as per
the specification in this method is 6 hours minimum. 15 The synthetic fuel

properties according to the present invention have shown better
rharactarictirce The nronertiee are avaliiated in comnarienn with hindicceal

At At
TAY;



S. No. Specifications (Unit) Test method D 6751- 07 Biodiesel Limits Fuel
properties  Methyl ester (C16) Ethyl ester (06) Methyl ester (C24) 63.3
Cetane number, Mm D613 47 62.3 62.5 7 Water and sediments, % vol,
max D2709 0.05 nil nil nil Cloud Point (C), Max

The above and other objects are attained in accordance with the present disclosure

wherein there is provided following embodiments, however, the described embodiments
hereinafter is in accordance with the best mode of practice and the disclosure is not

restricted to the particular embodiments.

According to a first aspect, there is provided a novel synthetic fuel having a compound of

formula I;

(CHo ) CH3
CH,—(CHy);—CH—C—0R

|
0

STR1

wherein R is alkyl; n is in a range of 3 to 16; and m 1s in a range of 3 to 16.

ba



D2500 Report 39 <-51 17 Phosphorus Content, (% mass), Max D4951
0.001 nil nil nil Sulphur, (% mass), Max D5453 0.0015 nil nil nil Copper
strip corrosion, (3 hrs @ 40 C), Max D130 No. 3 No. 1 No. 1 No.
Distillation % v/v recovered @ (360 C), Max

In accordance with another preferred embodiment of the present disclosure, there is
provided a novel synthetic diesel fuel, wherein said fuel is chemically branched esters

having a compound of formula L.

In accordance with other preferred embodiment of the present disclosure, there is
provided a novel synthetic diesel fuel, wherein said fuel is chemically branched esters

having beta branching.

According to a second aspect, there is provided the use of a branch ester of compound of

formuia I:

(CHy ) CH3
CHy—(CHy)y—CH—C~—0R
0

STR 1
wherein R is alkvl; n is in a range of 3 to 16; and m is in a range of 3 to 16; as an

alternate fuel.

In accordance with further embodiment of the present disclosure there is provided a novel
synthetic diesel, wherein said fuel is chemically branched esters and wherein said ester 1s
prepared by a process comprising dimerizing an alkyl alcohol, using Guerbet reaction to
produce branched alcohol, oxidizing the resultant branched alcohols to obtain branched
acids, esterifying the resultant branched acids (Guerbet acids) in the presence of acidic
catalyst to produce branched esters, wherein the resultant ester is characterized by having

improved diesel fuel properties.



D1160 360 360 360 423 Flash point, (C), Min. D 93 130 60.8 64.0 71.0
91 Methanol content, (%ENO.7 vol), max14110 nil 10Na/K, (ppm),
maxEN145385 nilnilnil 11Ca/N4n. (ppm) EN145385nil nilnil 17K. V. firi 40

'IC (cSt D445 1.9-64.32 0.80.02 4.149.79 0.0610.02
According to a third aspect, there is provided a process of preparation of branched ester

as defined above comprising: dimerizing an alky! alcohol, using Guerbet reaction to
produce branched alcohol; oxidizing the resultant branched alcohols to obtain branched

acids; esterifying the resultant branched acids {Guerbet acids) in the presence of acidic

catalyst to produce branched esters.

In accordance with further embodiment of the present disclosure, the esters disclosed
herein produced by the process as above, wherein the resultant ester is produced by
esterification of branched acids in presence of alcohol and the acid catalyst so as to
convert the regiospecific branched acid portion of the said acid into the esters, thereby the

resultant esters provide excellent low temperature properties and oxidative stability of the

synthetic diesel.

In accordance with yet another embodiment of the present disclosure there is provided a
novel synthetic diesel, wherein, the resultant ester is capable of being used as 100 %

substitute of high speed diesel or as blend of 1-99 % with conventional diesel or

biodiesel,

DETAILED DESCRIPTION OF THE INVENTION

While this specification concludes with claims particularly pointing out and distinetly

claiming that, which is regarded as the invention, it is anticipated that the invention can

be more readily understood through reading the following detailed description of the

invention and study of the included examples.

The subject invention is aimed to find a diesel fuel with improved properties which is

achieved by producing branched esters as fuels. The synthetic diesel comprising esters

Ta
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13 Acid number (mg KOH / 4D664 gm), Max CCR (3/4 wt) of 100%D
4530 Residue 0.050 0.0190.0210.02 150xidn stability (Ind. time,EN14112
hr), mm 3h >10h >7h Sulphated ash (% mass), D 874 0.02 0.01 0.0110.01
17 Methanol content, (% vol), max EN 14110 0.2 nilnil nil 8 Free glycerin,
(% mass), max D6584

essentially has high cetane number, no suphur, no aromatics, no olefins, improved oxidative

stability and excellent low temperature properties.

In an effort to find new alternative diesel fuel, an improved process for the production of
biodiesel was developed (US Pat Appl. No. US 2006/0694890}, which is basically an alkyl
ester of faity acids having the carbon numbers mainly from Cieis. The use of biodiesel in
conventional diesel engines results in substantial reduction of un-bumt hydrocarbons, carbon
monoxide and particulate matters. Biodiesel is considered as a clean fuel as it has almost no
sulphur, no aromatics and has about 10% built-in oxygen, which helps it to burn fully. Its
higher Cetane number improves the ignition quality even in blends with petroleum diesel,
However, some problems were encountered using straight chain fatty acids esters (biodiesel)
like the poor low temperature properties and the poor oxidative stability. In the process of
commercialization of biodiesel, it is very desirable, to improve the cold temperafure
properties and oxidative stability, so as to use this in more adverse conditions. There are
many possible structural variations, which can impact upon the performance of esters.
According to the present invention, it is disclosed that the presence of 2 specific beta
branching in the fatty esters side of the molecule results in improved properties. Accordingly,
the present invention provides a novel synthetic diesel fuel, which is chemically branched

ester, rich in oxygen content and with improved low temperature properties, higher cetane

number and improved oxidation stability.

The synthesis of synthetic diesel fuel can be achieved by any suitable process including
chemical, biochemical, biological or biotechnological and is not restricted to a single process,
wherein the prepared synthetic diesel is chemically branched ester, rich in oxygen content

and with improved low temperature properties, higher cotane number and improved oxidation

stability.

The esters according to present invention can be used as neat or in the blends with mineral
diesel from 1 1o 99 % blends. This is fully mixable with diesel in any proportions. This
branched fatty ester is prepared by the reaction of branched fatty acid with alcohol in the

presence of acidic catalyst at the reflux temperature and is camried out at the temperature of

60-100°C.



0,020 ni1 MI 19 Total glycerin (% mass), max D6584 0.24 nil nil nil
Further, the synthetic fuel properties according to the present invention
are evaluated in comparison with petroleum diesel, wherein said synthetic
fuel is used as 10% blend with conventional diesel and the results are
illustrated in Table 11 as following: Table li Fuel properties of synthetic
fuel blends (10%) in diesel S. No. Specifications (Unit) Test method

Fut®et 40 Eitmitsabfudingropéiti@seTHE tayPriiesr ko 16y eEovissH dieddr) compressed

ign%%?&llgeiﬁgeirs %@@cé@%ﬁrﬁ%{&k comprising of branched acids. Alternatively, it
can be prepared starting from aicohols having carbon number from 3 to 16. These alcohols on
dimererization using Guerbet reaction produce Guerbet alcohol (iso-alcohols), which on

oxidation followed by esterification gave the desired esters. The foilowing reaction scheme is

further explained the steps involved in the process:

{CHaliCHg

CH3_(CH2}ﬂ +1 CHZW OH

{CH)srCH3 {CHz)mr CH3

t {111} B
CHy—(CHy)—CH—C—0H — = CHs

| g
0

wherein R s salested fram the group comarising metived, atbd, oy, Bdepropy), butyt isa-bung, terirydudyl or 2

|
(CHa}— CH—C~—0R

shixturs theraod

"l - o s U .
Srheme 1 Reagents and conditions: 1) Zn0, KOH, Cal, Cu bronze, 230°C, 10k, 80%;
ity Jones reagent, acetone, r.t., &k, 70%5; us) Alcohel, actd, reflux, 20k, 73%.

The alcohols employed in the preparation of synthetic diesel comprising branched esters
include the primary, secondary or tertiary like methanol, ethanol, propanol, iso-propanol,

hutanol, iso-butanol and tertiary butanol.

The acid catalyst employed in the preparation of synthetic diesel comprising branched esters
includes sulfuric acid, p-toluenesulphonic acid, sulphated zircona, heterogeneous acid
catalyst, zeolites and clay or their combinations. The quantities used of the catalyst are 0.1~

5.0 % by weight of the branched acid. Preferred catalyst guantities are from about 1-3% by

weight.

Synthetic diesel comprising novel branched acids are specific beta-branched, 1e one

hydrocarbon chain is connecied to the beta position to the carboxylic group. Both of these
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Methyl ester (C16) (10% in, diesel) 12 P.d0735 57 1 54 153
1506296200nil nil Inil 15031041 2-4.53.23 3.30 3.44 D4052820- 843.2
1844.0

hydrocarbon branches could be similar in length or different. Preferably, the carbon numbers

of one chain is two carbons higher than the other chain.

The esterification reaction for preparation of novel esters for the synthesis of synthetic diesel
can be carried out baich wise or continuously in any of the known reaction systems. In
general, the alcohol is used in a 10% to 300 % excess over the stoichiometric quanfity
required for the esterification reactions. The esterification reaction is carried out with
substantially anhydrous alcohols. Suitable catalysts for esterification include any acid catalyst

particularty sulfuric acid and p-toluenesufphonic acid.

The synthetic diesel fuel produced has s kinematic viscosity at 40° C as measured by ASTM
D445 (may be) below about 5.0 ¢St but not lower than 2.0 ¢St as measured at 40 ° C. The
kinematic viscosity pl.ays a role in the diesel fuel pump ability as well as the fuel mjectors
ahility 1o efficiently inject fuel. High viscosity fuels negatively influence the fuel atomisation
process limiting the formation fine droplets that lead to poor air fuel mixing within the
combustion chamber (cylinder) resulting in furn in incomplete combustion accompanied by
loss of power and economy. Excessively low viscosities lead to fuel pump leakage, incorrect
metering and the inability for the fine atomised spray to penctrate the length of the
combustion chamber and will result in poor combustion and m furn, result in loss of power

and economy. A viscosity between 2.0 and 6.0 ¢St as tested by ASTM D445 at 40°C is
preferred.

The synthetic diesel of the present invention comprises of branched esters which has
improved cloud point, The cloud point is the temperature at which a cloud of wax crystals
first appears in a fuel sample that is cooled under conditions described by ASTM D25006. The
pour point is the lowest temperature at which movement of the fuel sample can be determined
when the sample container is tilted to 45° angle. The apparatus used is the same as for the
cloud point. The sample must be cooled following the procedure described in ASTM D97.
The cold filter plugging point is determined as defined by International Petroleum Standard
1P-309 and ASTM D 6371-99. Tt determines the lowest temperature where 20 ml of fuel can

be drawn through a 45-micron screen in 60 seconds with 200 mm of water {1.96 kPa)j of

vacuuml.

10
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842.7845  P:7T00.06 I nil nil i_report P:7 nilH. 1.nil1
0.300.20 10.10 -1 - - 1.nil 15010370

The synthetic diese] of the present invention comprising branched esters has also improved
oxidation stability and the same was carried out using Rancimat equipment modei 743 as
described by EN-14112. The oxidation was induced by passing a stream of purified air at the
rate of 10 L/Hr. through the biodiesel sample (approx. 5 mi), kept at constant temperature.
The vapors released during the oxidation process, together with the air, are passed into the
flask containing 60 ml of water which has been demineralized or distilled and contains an
electrode for measuring the conductivity. The electrode is connected to & measuring and
recording device. It indicates the end of the induction period when the conductivity begins to
increase rapidly. This accelerated increase is caused by the dissociation of volatile carboxylic
acids produced during the oxidation process and absorbed in the water. When the
conductivity of this measuring solution is recorded continuousty, an oxidation curve is
obtained whose point of inflection is known as the induction; which provides the
characteristic value for the oxidation stability. The limit as per the specification in this

method 1s 6 hours minimum.

The synthetic fuel properties according to the present invention have shown better
characieristics. The properties are evaluated in comparison with biodiesel and illustrated in

Table [ as following:

Table 1
Fuel properties of svnthetic fuel vis-a-vis biodiesel
S. No. | Specifications (Unit) Test ] Biodiesel | Fuel properties
g%%‘;’f_ Limits oot | Etbyl | Methyl
07 ester | ester ester
(C16) | (C16) | (C24)
Cetane pumber, Min D613 147 623 | 625 | 633
| 2 Water and sediments, % D2709 0.05 nil nil nil
! vol, max 1
3 Cloud Point (°C), Max D2500 | Report -39 <51 17
Phosphorus Content, (%o D4951 0.00% nil nil nil
mass), Max
5 Suiphur, (% mass), Max | D5433 | 0.0015 nil nil nil
| Copper strip corrosion, (3 | D130 No. 3 No.1 | No.1 | No.1l
frs @ 40 °C), Max
7 Distillation % v/v D1160 360 360 360 423
recovered (@
(360 °C), Max ;
8 Flash point, ('C), Min. D 93 130 60.8 64.0 71.0

11



0.10 1506245 0.01 <0.01 1 <0.01 <0.01 D5433 350 nil nil 15012156460
4401430 425-1. EN1291611 nil nil nil D2274

9 Methanol content, (% EN 0.2 nil mil ] nif
| vol), max 14110 | '
10 | Na/K, (ppm), max EN14538 | 5 nil nit | nil
11 Ca/Mp. (ppm) EN14538 |3 nil nil | mil
12 K V.@40"C(cSY D445 [1.9-6 432 | 414 | 979
13 Acid number (mg KOH/ | D664 | 0.8 002 | 006 | 002
B | gm), Max
14 CCR (% wt) of 100% ' D34530 ] 0.050 0.019 0.02 0.02
Residue %
15 Oxidn stability (Ind. time, | EN14112 1 3h >10h >0 >7h
, hr), min *
16 Sulphated ash (% mass), 1D 874 (.02 (.01 0.0 6.01
max :
17 Methanol content, (% 'EN 0.2 nil il nit
vol), max l 14110
18 Free glvcerin, (%Y mass), | D6584 0.020 nil nil nil
max 5
19 Total giycerin (%o mass), | D6584 G.24 nil nil nil
1 | max !

Further, the synthetic fuel properties according to the present invention are evaluated in
comparison with petroleum diesel, wherein said synthetic fuel is used as 10% blend with

conventional diesel and the results are illustrated in Table II as following:

5 Table 11
Fuel properties of synthetic fuel blends (10%) in diesel
S. No. | Specifications (Unif) | Test | Limits | Fuel properties
method Bl T ;
| 151460 Methy! Ethyl | Methyl |
: ester ester ester !
, (C16) (Ci6) (C24) |
| L(10%in 1 (10%in | (10%in |
; i diesel) diesel) diesel)
1 Cetane Index, min Dai37 46 51.8 515 |51 4
2 Pour point (°C), max | D5949 | 3 (W) -6 -6 | -6
| 115 (8) L
'3 CFPP, (°C), max I D63TT 6 (W) 20 13 -3
| 18($) |
4 Total contaminant, | EN12662 | 24 20 18 16
, (mg/kg) max
5 Cu corrosion, 3 hrs 8SO2160 No. 1 No.l No.1 No.1
@100 °C, max '
6 Distillation % v/v 1803405
j | recovered 90% @ 03 97.0 62.0 50
1360 °C, Min, | 1 | |

12
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2516 18'10 Further, the synthetic fuel properties according to the

present invention are evaluated in comparison with petroleum diesel and

the results are illustrated in Table 111 as following: Table HI 5Fuel

properties of synthetic fuel vis-a-vis diesel
max1180629200nil nil nil 6

13 8 Water, (mg/kg),
K. V. Eli 40C (cSt)l 180310 2-4.5

7 41&2@&9@@9{“0} ] P:20 35 57 54 53
"'Min. :
'8 | Water, (mg/kg), max | [SO6296 200 nil nil nil

9 K. V.@40°C (cSt) | 1803104 [2-4.5 323 1330 3.44

10 | Density @ 15 'C, (Kg | D4052 820- 8432 1844.0 842.7
I5ey ) 845

11 Acidity, total, (mg P:2 To 0.06 1l | nil

KOH / gm), Max report ‘

12 Acidity, inorganic | P2 il nil il nil

13 CCR (% wtof 10% | ISO10370 | 0.30 020 010 0.10
Residue),

14 Sulphated ash (% ISO6245 1 0.01 <0.01 | <0.01 <0.01
mass), max

15 - Sulphur (Yemass), D5433 350 nil nil nil
max

16 Lubricity, wsd 1.4 @ | ISO12156 | 460 440 430 425
60° C, (11) max -1

17 PAH, (Yomass), max | EN12916 |1 nil nil nil

18 Oxidation stability, | D2274 23 16 18 10
gj]113 , max

Further, the synthetic fuel properties according to the present invention are evaluated

comparison with petroleum diese! and the results are illustrated in Table II as following:

Table II1

Fuel properties of synthetic fuel vis-a-vis diesel

‘ 8. No. J Specifications (Unit) % Test ' Limits | Fuel properties j
; j ?;eiz(;% = fgrw Methyl ; Ethy! ] Méthﬂ 5
i : ester ; ester | ester !
| | €16 |16 |24 |
i 1 | Cetane Number, min | ISO516 | 51 62.3 5 62.5 5 63.3 i

] b 5 ;
Pour point ("C), max | D5949 |3 (W) -51 <5l 9
15(8) ;
3 CFPP, (°C), max D637 |6 (W) <34 | <34 15
18 (S)

4 Total contaminan, ] EN1266 (24 nil |1l nil
/ (mg/kg) max (2
5 Cu corrosion, 3 hrs | 1SO216  No. 1 No.1 [No.t No. 1
‘ @100 °C, max | G

5 Distillation % viv  1SO340

recovered 90% 1@ 5 95 360 360 423

360 °C, Min.

7 Flash point, ("C), P:20 33 60.8 64.0 1 71.0

| Min, | |

13



10Density @ 15C, (KgD4052 820-845 862 856 5 / m3) Acidity, total,
(mg P:2T0 0.02 0.06 0.02 KOH / gm), Max report Acidity, inorganicP:2
nil nil nil 13CCR (% wt of 10%180103 0.30

8 Water, (mg/ke), max | ISO629 | 200 nil o onil il
6
9 K. V. @40°C (cS |ISO310 | 245 432 4.14 579
4
10 Density @ 15°C.(Kg | D4052 | 820-845 862 856 855
/m’) '
11 Acidity, total, {mg P2 To 0.02 .06 (.02
KOH / gm), Max report
i2 Acidity, inorganic p:2 nil nil nil nil
13 CCR (%owtof 10% | 1S0103 | 0.30 0.019 0.02 0.02
Residuey, 76 |
14 Sulphated ash (% ISO624 1 0.02 0.01 0.01 (.01
mass), max 3
15 Sulphur (Yomass), D5433 350 ! nil nil nil
max
16 Lubricity, wsd 1.4 @ | [SO121 | 460 \ 436 433 430
60° C, () max 36-1 ’
17 PAH, (Yomass), max | EN1291 | 11 nil nil nil
6
18 Oxidation stability, D2274 25 15 14 21
g/mB, max

L

Following examples further illustrate the present invention without limiting the scope of the
invention.

The synthetic fuel was prepared by usin;; i‘élg}é;; glass reactor, provided with thermostat,
mechanical stirring, sampling outlet, and condensation system. Octanol-1 (300g) was charged
to the reactor and Zn0 (2g), KOH (6g), CaO (3g) and Cu Bronze (1.5g) were added. The
above reaction mixture was heated at 200 °C for 8 hours to complete the reaction. The
reaction mixture was filiered and purified by distillation to get 2-hexyl-1-decanol (250g). 2-
Hexyl-1-decanol (250g) was reacted with Jones reagent (200ml) in acetone (200ml) to get 2-
hexyl-1-decanoic acid. 2-Hexyl-1-decanoic acid f:roduced (200 ¢) was again charged to the
above reactor and subsequently, methanol (200 g) and sulfuric acid (6.0 g) were added slowly
to the reactor with stirring. The reaction mixture was refluxed till completion of the reaction.
The reaction mixture was passed through basic alumina to get rid of residual catalyst. The
catalyst free mixture was fractionated to separate un-reacted methanol and synthetic diesel.

Prepared synthetic fuel was evaluated for fuel properties and results were iabulated,

14
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15

0.0190.02 0.02 Residue),70 14 Sulphated ash (%180624 0.02 0.010.01
0.01 mass), max5 15 Sulphur (%ass), max D5433 350 nil ni |
16Lubricity, wsd 1.4 @ 150121460 .436 2133

Example 2
To the reactor as in Example 1, decanol-1 (300g) was charged to the reactor and ZnO 2g).
KOH (6g), Ca0 (5g) and Cu Bronze (1.5g) were added. The above reaction mixture was
heated at 200 °C for 6h to complete the reaction. The reaction mixture was filtered and
purified by distillation to get 2-octyl-1-dodecanol (250g). Z-octyl-1-dodecanol (250g) was
reacted with Jones reagent (200ml} in acetone (200ml) to get 2-octyl-1-dodecanoic acid. 2-
Octyl-1-dodecanoic acid (200 g) was again charged to the reactor and subsequently, methanol
(200 g) and sulfuric acid (6.0 g) were added slowly to the reactor with stirring. The reaction
mixture was refluxed i1l completion of the reaction. The reaction mixture was passed through
basic alumina 1o get rid of residual catalyst. The catalyst free mixture was fractionated to
separate un-reacted methanol and synthetic diesel. Prepared synthetic diesel was evaluated

for fuel properties and results were tabulated.

Example 3
2-Hexyl-1-decanoic acid (100g) prepared as in Example-1, was reacted with ethanol (100g)
and p-toluenesulphonic acids (3g) for reflux till the completion of the reaction. The reaction
mixture was passed through basic alumina to get rid of residual catalyst. The catalyst free
mixture was fractionated 1o separate un-reacted methanol and synthetic diesel. Prepared

synthetic diesel was evaluated for fuel properties and results were tabulated.

Example 4
2-Octyl-1-dodecanoic acid (100g) prepared as in Exampie-2 was reacted with ethanol (100g)
and p-toluenesulphonic acids (5g) for reflux till the completion of the reaction. The reaction
mixture was passed through basic alumina to get rid of residual catalyst. The catalyst free
mixture was fractionated to separate un-reacted methano} and synthetic diesel. The synthetic

diesel prepared was evaluated for fuel properties and resuits were tabulated.

While this invention has been described in detail with reference to certain preferred
embodiments, it should be appreciated that the present invention is not limited to those
precise embodiments rather, in view of the present disclosure, which describes the current
best mode for practicing the invention, many modifications and variations, would present
themselves to those skilled in the art without departing from the scope and spirit of this

invention.

15



430 60C, (u) max 56-1 17PAH, (%omass), max EN1291 11 nil 11 ni 6
1 18 Oxidation stability, g/m3, max D2274 2515 14 Following examples
further illustrate the present invention without limiting the scope of th
invention. Example 1 The synthetic fuel was prepared by using a 1000 ml
glass reactor, provided with thermostat, mechanical stirring, sampling

we CQUtlet, and condensation system. Octanol-1 (300g) was charged to the
reactor and ZnO (2g), KOH (69g), Ca (5g) and Cu Bronze (1.5g) were
added. The

1. A novel synthetic fuel having a compound of formuia [;

(CH2)7CHg

CH;—(CH,)—CH-—C—OR

O
STR 1 ,
wherein R is alkyl;
nisin arange of’3 to 16; and
m is in a range of 3 to 16.
2, The synthetic fuel according to claim 1, wherein R is selected from the group comprising

methyl, ethyl, propyl, iso-propyl. butyl, iso-butyl, tertiary-butyl or a mixture thereof.

The synthetic fuel according to claim 1 or 2, wherein m and n values are the same.

L)

4, . Thesynthetic fuel according to claim 1 or 2, wherein m and n values are different.

5. The synthetic fuel according to claim 1, wherein the synthetic fuel is an altemnate to
diesel.

6. The synthetic fuel according to any of preceding claims, wherein the synthetic

fuel has a cetane number of at least 45,

7. The synthetic fuel according to any of preceding claims, wherein the synthetic fuel is

orvgen rich and has a high oxidative stability.

16



10 above reaction mixture was heated at 200 C. for 8 hours to complete

the reaction. The reaction mixture was filtered and purified by distillation to

get 2-hexyl-I-decanol (250g). 2- Hexyl-lI-decanol (250g) was reacted with

Jones reagent (200m.1) in acetone (200m1) to get 2- hexyl-lI-decanoic

acid. 2-Flexyl-1-decanoic acid produced (200 g) was again charged to the

above reactor and subsequently, methanol (200 g) and sulfuric acid (6.0

¢ wereTadedhstovityl Bctoding teastef Wit SneRmTHEhrERR fbmsHiREbrete! has a
better INPRFBHUXRO S cAMRBlRtioRQf the reaction. The reaction mixture was

passed through basic alumina to get rid of residual catalyst. The catalyst

free mixture was fractionated to separate un-reacted methanol and .

Snthetithelipatitio fepasardpatociy Al erraing et for fibe prapainly! hasa
better cBRGuERSH IR pRketabgiated. 20 Example 2 To the reactor as in Example 1,

decanol-1 (300g) was charged to the reactor and ZnO (2g), KOH (69),

CaO (5g) and Cu Bronze (1.59) were added,. The abov reac fo] vel has a
Wi heAScHAE 268 EoTor SN B O I T AT TR b el

zero sulpls fitteered kB paliifiedriyicdisd ratored §ertotbety1-1-dodecanol
(2509). 2-octy1-1-dodecanol (250g) was reacted with Jones reagent
g?Om no sa%ﬁ}é%ﬂz%%ogﬁgdﬂg G440 Et%'el'égpsqum&ﬁ@'gs @pable of being 100
etyl-I-dodecanoic acid (200 g) was again charged to the reactor and
% subsyseldfugntRrenibttthnol (200 g) and sulfuric acid (6.0 g) were added
slowly to the reactor with stirring. The reaction mixture was refluxed till
completion Of fhereagtiondiReweastion mixireabopassediiftapuigh dblending in
basic a!ymjnadto e(‘iget rid of residual catalyst. The catalyst free mixture was
a raﬁgefroaqé'fi%gna?tg&kiolesse|0arate un-reacted methanol and synthetic diesel.
Prepared synthetic diesel was evaluated for fuel properties and results o
were tabulaiedsxarpleddbRwaxy- Lddrarivipidcidno0g) prapalee gignding n
arange!% Z@B/pl%%gbyggigsggacted with ethanol (100g) and p-toluenesulphonic
acids (5g) for reflux till the completion of the reaction. The reaction mixture
was passed through basic alumina to get rid of residual catalyst. The _
citalyst Freeynibetiveiiph s RABHENRIEHIB dePAFatE FAY QBB MethArgfnehed ester
having3@ SYAHAGIC diesel. Prepared synthetic diesel was evaluated for fuel
properties and results were tabulated. Example 4 2-Octy1-1-dodecanoic
acid (100g) prepared as in Exam IE% as f’eﬁ‘;cted with ethanol (1009)
ahd p-tofieAks 8&?&%8?&9{‘@%%“ of reflux till the completion of the
reaction. The reaction mixture was passed through basic alumina to get
rid of residual catalyst. The catalyst fré@i75miktdse was fractionated to
separate un-reacted methanol and syhthetic diesel. The synthetic diesel
prepared was evaluate@Hgr fieHapérties r&4lts were tabulated.
While this invention has been described in dietail with tference to certain
preferred embodiments, it should be appre@ated that the present
invention is not limited to those 30 precise embodiments rather, in view of
the present disclosure, which describEERHe current best mode for
practicing the invention, many modifications and variations, would present
Whef?f@mselﬁe'\% ﬁﬁose skilled in the art without departing from the scope and
spirit of thisiineatnese! WrelEI#h: A novel synthetic fuel having a
compoundahformglaf 3 (€H2)Fn-CH3 CH3-(CH2),-CH-C-OR 0 STR 1

as an alternate fuel.

16, The use according to claim 15, wherein R is selected from the group comprising methyl,

ethyl, propyl, iso-propyl, butyl, iso-butyl, terti ary-butyl or a mixture thereof.
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whereinR is alkyl; nis in a range of 3 to 16; and m is in a range of 3 to 16.
2. The synthetic fuel according to claim 1, wherein R is selected from the
group comprising methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl,
tertiary-butyl or a mixture thereof. 3. The synthetic fuel according to
claim I or 2, wherein in and n values are the same. 4. The synthetic
fuel according to claim 1 or 2, wherein.m and n values are diﬁed'. t. ; 5.
THe syntAeHE RSP EHBIFRE BRI IR Y R RS el TS An
alternate to diesel. 6. The synthetic fuel according to any of preceding
claims, ywhargintheimnihetinfus! Megamcataradniohepeiableast 8B substitute of
hich s ZédT e sy, {gpetic fuel according to any of preceding claims, wherein the
'8 psyn atic fuel is oxygen rich and has a high oxidative stability. 8. The
synthetic fuel according to any of preceding claims, wherein the synthetic
fuel hasradetiardomitenopdrailire phopertpiharngivsdlis capage Phblending in a range
of 1-90oytheticdyel agearding.to any of preceding claims, wherein the synthetic
fuel has a better combustion property than diesel. 10. The synthetic
fuel according to any of preceding claims, wherein the synthetic fuel hasa .
70 sulpHupEshEHrrersian th AIRESTESriteft Affa i odtin L dhteRyEeeding claims
comprisikl: The synthetic fuel according to claim I, wherein said compound is

Capabled &%g é'noan% ﬁ%ﬁ[t%é)ébm%%gﬂ&?%duce brahddBeohol;

synthetic fuel accordinl? to cla%é], quelie!;n s&id %om&%gggl 'g capable of

blendin & T3 T SHIFSRI With iE S © B e Syithitic fuel

accordingaafotnhel rentierenasshadcesidp eIt agpabrahsrmreridmey rigic cawlyst

r@d@gd&wb%&@gvé&bﬁiodiesel. 14. The synthetic fuel according to

claim 1, wherein said compound is a branched ester having beta

branching. 15. Use of a branch ester of compound of formula 1. .

(CL-12) RS CRRI B HETOR S TR DB IR Ts SRS iesndery o
tertiarfetdgd@f 3 to 16; and m is in a range of 3 to 16; as an alternate fuel.

16. The use according to claim 15, wherein R is selected from the group

cQ pn.s‘k[}l% m%yg sl’ eth(}lel'éz%ﬁ? I’{! a?ﬁp I?J?y\k'lgge%l’ﬂ?eo?ﬁ&)t%istea%aﬁ%ﬁ%m, ethanol,
ora mixtureereof. . The use according to claim 15, wherein m
propapgids9-VEIDESla Patantth s P rebdattiary-bu8O he yse according to claim
15, wherein said ester is capable of being 100% substitute of high speed
diggel fyel, procesl-gs JRELISS) RGAMINGHA HAKD Al@hWHEHRIN Sl or in the mixture of
compound Js caﬁable of blending in a range of 1-99% with diesel or
any “‘B’légfé)éléﬁ?f@?s’l My PR FOCess of preparation of branched ester
according to any of the preceding claims

24, The process as claimed in claim 20, wherein the catalyst comprises sulfuric acid or p-

toluenesulphonic acid or sulphated zircona or heterogeneous acid catalysts or combinations thereof.
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comprising: dimerizing an alkyl alcohol, using Guerbet reaction to produce
branched alcohol; oxidizing the resultant branched alcohols to obtain
branched acids; esterifying the resultant branched acids (Guerbet
acids) in the presence of acidic catalyst to produce branched esters.

21. The process as claimed in claim 20, wherein the alcohol are primary,
secondary or tertiary alcohol. 22. The process as claimed in claim 21,
wherein the alcohols are methanol, ethanol, propanol, iso-propanol,
butanol, iso-butanol, tertiary-butanol. 23. The process as claimed in
claim 22, wherein the alcohol is used alone or in the mixture of any

; .
c‘aim Zg‘wﬁmﬁeﬁ cata )F/iit comprlses suﬁc ac rﬁ:}?%ﬁ Q%%EON

ptoluenesulphonic acid or sulphateH iR @E Pr heterogeneous acid

catalysts or combinations thereof NOVEL SYNTHETIC FUEL AND

METHOD OF PREPARATION THEREOF 5 ABSTRACT OF THE

INVENTION Disclosed is a novel synthetic fuel as alternative to diesel,

wherein said synthetic fuel comprises branched esters and wherein the

fuel having improved fuel propertles such as zero 10 aromatic, zero olefin,

zero sulphur, low pour, Agb Jf e WA it{phoved lubricity and

oxidative stability. Further, the present invention provides a method of
DlSClBF@gaﬁ%ﬁoﬁ%@aﬁrﬁ%& faq]o aSuigreatiguie) diesel, wherein said synthetic fuel

comprises branched esters and wherein the fuel having improved fuel properties such as zero

aromatic, zero olefin, zero sulphur, low pour, high cetane diesel fuel with improved Iubricity
and oxidative stability. Further, the present invention provides a method of preparation of

said esters.

(No Suitable Figure)
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