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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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weight %. PCT Int. Appl. No. 2004106467 to Johnson [err] discloses low
pour point syncrude products like a low-pour-point diesel 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 which involves de-waxing the

recovered C5 plus hydrdgasb®ifeedstodk IRy ARISomerization zone by
ThRUBCANA e SR RIS SYPGTu i EedSlpck WIlLE AU RGSTRIAN. CRBNE' scrcus

e.a., PBtor Igds sappor ed oh-an mte?medlate-pore
saifitdaltomikophosivhate( SAPOY oresesiitey catatystidotowedidgy for preparation of
<yeefinishing,. The.1Qhydrofinished products product yields a

‘Cl.-hydrocarbon (fuel gas) fraction, naphtha, synthetic diesel, having a

lowered pour point and a lubricating base oil fraction. PCT Int, Appl. No.
p29a4P 346040188 adodiseleaesia [oWioXIGHY Kithet THopachdustsof near zero

suitable for use in a diesel engine and method for preparatjon I[hGVGOf . -
a}fﬁ%foﬁi%sﬂf%ﬂ@p%m%§bﬁéf~?wo@&s%ﬂaa‘éﬂfv&a@fﬁéﬁlﬂm@2%¥ﬁg SyRefrtyd liee
oiefitherdniigtinediate bolling dractiesii(E hyscbyainbreasing:therprepanien Gin 50 bar,
. the higher boiling fraction, especially that fraction boiling above .about ., .
o R O O e O oD R R Ry T e Segoenting
bdtactiefusailid palvore:880E fspartizilartineffe dtivecin: aguiu iy thebigkingtybetween
QLR everah compasiton, EUshaampositions, pf. i BLASERY YENIOnient of the

generally have 95 weight 90 percent point of the boiling range distribution
fupighdr pan Heevgempeight pepceatt point of tesvbwsiling rangde distiphigBisbontans
0.eanventional diesel Pue-le:tielniug Rrgperties of FischerTropsch fu.el

compositions disclosed in the invention, the fuels of the said patent are

suitable for use in diesel engines, characterized by a boiling range

distribution wherein the 5 weight % point is.at. 570F apd.the 95 wt.% point
PGS GoF APinOat L bty AP L8 U S S CIBRRERLSAL dp-ocoraed
disesiatthars< 8¢ ;& PutBOR36 e lakidilaretab disclobesBefpelcompasitions of the
o Sl A ToE e ODRISH SRIRSES S AR08 AR v e

componen
Fisrlateffiahonyidating ffomdspidnts andfopanimalstahitiof7ish. 3orTiserfued less than

1 Ogg E@agcg sifign fome H&%%y‘%‘;?a@é’@a%&@%?%%ﬂ%ﬁ%@é@i ﬂglqmﬁﬂthmcoveﬂng

onents are mixed with diesel components based on crude oil and/or

2 HireldforsavonT PrRetarTopsER Free ks ilre Fed g bret it sHpalks geater than
sohighet parafinicandmaphiheniscontelznhighalseaiang Nevichnd 1ewekan 1 ppm

aromatic hydrocarbon content than standard, diesel fuel and soot ang_N_ X
SUHHSHO RS AR FeBTEREC P B PNt AP, NU! 204609730 1oPRIGek & gistiaie fuel
bleglisclose s processaf prepaniion of prgrackystalineavax@s-andlgines as a result of
| f}i(?%-cetqaﬁe-valgtje {niddle distillates from high-molecular-weight waxes
el BiEE %lrﬁlﬁoeﬁgbh reaction by initial hydroeracking-hydroisomerization

of the 5 product waxes, followed by one or more distillation steps to
PCabtain Anpliddls aEtildtetfdetcfrxbilon snd adinidverrystadiie e Reiving efsrately
aroitial Biling PRIBt AEREWREN.RPQ AN S0P G ARBHAE QIR RRMAX the process

additional de-oiling step is done to obtain a wax having oil content of
COTBBHRRSeFP DY S (IS PRSI G t20b ISTRE sEErBRRy sk tirfith ffaagat?éléawcﬁfﬁé@faﬂowh

prod@ightraticiefeestvdrocahans: 0 EmR-RluRy dracarbong:in thessaHod ess than
0.2:1 .The product microcryst waxes have 10 an initig) oiIinfg point

100 4'EBRGAANYG B GTYEN 90 RIS PaRdtratiBA ingeoduce & distillate
fue( ateat diag ol s34 G 43 Chefaddi8gnimobite bigprbduptrindelle Histijapesifinic,
ave a T 95 of 360C, a clou int of -20C, a cald filter pluggin nt. -
mod5RE A0 00 U, T B Mang S HRn R B b et
aromididieadisillatesaiscover adehizveaxdiemehhgcbddond fowrgropentied hemdcetane
oS AIMASHNG IBPULiies: SHIPRHERRH Nilogen Ieysls are BRlow e tess as 5
15detection limits, which are currently 5 ppm for sulphur and 1 ppm for
nitrogen. US Patent, No. 6274029 to Wittenbrink, et al. discloses a
distillate useful as a.synthetic diesel fdel or as a diesel fuel blend stock
material having a high octane number and the process for preparing the
distillate. The distillate is prepared from a Fischer-Tropsch wax., wherein a

20 clean distillate useful as a fuel is heavier than gasoline and having a
~atane niimbaer af at leact abhaiit BN nrafarahivv at leact abarit 70 more
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acid halide. US Patent, No. 5681800 to Duncan eta! discloses a
biodegradable synthetic base stock comprising the reaction product of a
branched or linear alcohol and mixed acids and about 20 5 to 70 molar %,
more preferably about 35 to 55 mole %, of at least one branched acid
having a carbon number in the range between about C5 to CD, wherein

wetlibt8ster exhibits the following properties like at least 60% biodegradation
a pour point of less than -25C, a viscosity of less than 7500 cps at 25C

pcanghoxdative stabilityefstRdobasplnutgsdfRekiotegiadablesymiietie: products

. ester prepared from branched or linear Igpholsgc n alt rr][atiylelyaltgelli 2l hoilin
likp @ MKt ARt OO HET IS8 BRORGHESLIECESHPRE e EIA thebiehaed e
poRfOtiGE hingfensad esobesier thapaeither comfonénteaiohe pldS-Ratempiies from a
. 9689031 to Be, owit; .etatdi glos sa djst(iTII te fuel heavief-th gag%i}%% b
Fisfilogr e e R %‘i‘n“s%%fr%e }'lswﬁré%sar%% K ‘br%%%s?%%%%ﬁs%g ?&é steps af'{m
feedtfmepanatingdtioes dSanzatoprachedtof e EittieethT Gpsitl proveads faedsteck with a
hygr%a\u!]fu% 'Lﬁ?ct'é’a@a?r;%?ta'{y.@% 7000 I+ anda lighter fraction coptainingfQffe-pore
and further separating the lighter fraction into'at least two fractions §
sitindwbuaimorte fphetior SoRGingpARckiEy cavlcpa Bkewels Rllowdefyishing, The

hy@%%%&%9@?&'5&%@@'}%@@%@&(@ lﬁ&?;ﬁ@@m@ﬁ%t@u@m%r%@f&ﬂuﬁ&pm}m,
The distillate obtained has cetane No. of at least of 70 ano&r%%ntalns at

synause JERirbiGAt V8 pAPERRTE PTHEPSBE SREh O ARG HIREERH is less

than 50 ppm. US Patent No. 6610637 to Curtis, et al is related a lubricant

for use in diesel engine comprising synthetic base oil, viscosity modifier. .
P GABRbeNE. SYRUSIE HeREBI A B L0 At S e B el
suiglkene axde polymers:oriestens ofdicaroxyicracitanth@stioseaniage of the

. fromC5T 12 mon carhox lig aci . ang | t U8, crion.
S o AR A L0 0 A DOl RS R P
Thintémnahoemngstion Enginés:cofpeidieie ihejbrafistinroraprady syt fraction
boq\{qgg/co %899 tﬁl%‘?{ ”Bé”ﬁ%é%&&% %r RN WRIgh %91%6@[‘@ @%mgﬁﬂa&duced.

)y weight of esters e.g., the ortho esters of 30 formic and acetic. acid, ¢
Thétﬁé@ﬁ,%IM@,gp&yﬁf(ygé]Qﬁieﬁel’@}*%ﬁl%{'létﬁg%‘é‘i’?d”és‘[f@r‘?&@gwéet%‘ﬁcﬁﬁo" the

ov&éfp%l&ﬁt)@ga@eﬁ.st%&,@ﬁ%@ﬁﬁa@rdmﬁbq%eslamwﬁ@hﬁ@age@bmuzhm@tas weight
composition of an_oxygenate selected {lr_o a_tladeagri?ur?,corésci, {in Pgn% oint of (he
Perg i PRIEH 4 i BRUTRSIABER B BRSPS 8 s AVErsge o 810 50
boiGRAB AR AOME B euMesevketonsls diavingon anthverage StofRBics of Fischer-
_carbons, and mixtures of the alcohol(s) and keto Ve 0N e suitabl
TGO (8 VBGRI LLS RAio o Fernal B sl

forenginelesentaining ahsmatimavbomt bbanadditedisompiesingierein the 5 weight %
poigegwgtn%l%?l 2ming gk alnidg,containingdetergent forsleaning: advaseraib s cst
mixture and an ester of a rponocarboxyllc or polycarboxylic acid and an
andedkdmel ppipblyidEsTHensald Ester is having a minimum viscosity of 2 mm2/s
at 100C and the esters used are of aromatic di-, tri- and tetracarboxylic

r-p aciggwithJomg-ehainaliphatie alcohols-compesad solely dtearbegines. The fuel
hydrogen and oxygen, wherein the total.number of carbon atoms of.the

cogRRBHORS 2 Ord aid e ThlEdiaP WaIGHTBEING fror 3010 1500, """
sropretarahly feambdid tenl 20@teRutfetabletegtérsnandaatipatés; phitralatesl/or fish.

isophthalates, terephthalate: ! rimellitates of ispactangl, isgronanal,
TR ANE) A <O S T He her el L o At N ponens
are 9623065 1d Hclobesnarpadditivewompusition cur{siding aps d&tieSischer-Tropsch
pmgégg erﬁgtr%%ﬂﬁ{ésmgnﬁncﬁﬁ%ﬁgeg Riregen.cempoung: ARRRARIRENMHE, higher

acid, or an ester 6f the carboxylic acid and an alcohol wherein. the ?%ign
cetamgsronyta! ty SO CHFFRI GBS HHePthe aieBh BiRaLb i G5 1A Afsh o0t a2
No2toms.prevides-ap-improvement in the lubricity of fuel oils and exhibits

improved solubility in the fuel oil. OBJECTS AND SUMMARY OF THE

INVENTION It is a principal object of the present disclosure to provide a

novel synthetic fuel. It is further object of the present disclosure to provide

this fuel as an alternate diesel fuel. It & further object of the present

disclosure to provide a novel synthetic fuel, wherein said fuel is

characterized by having zero aromatic, zero olefin and zero sulphur

content. It is yet another object of the present disclosure to provide a
novel evnthetiec fiiel whaerain eaid fiial ic charactarized hyy havina rich
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STR wherein R is alkyl; nis in a range of 3 to 16; and m is 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 synthetic diesel fuel, wherein said fuel is
PGRemicallyibrached @ters Havindlbeka dranchisglodscordiegstoa segsmdion of
111%9&9&&!15{&6\@)@?%{%JB«%&&%’:—Q&%@Eﬂmiketﬁg%ﬁlgﬂceg%%ggﬁ%iecular—weight

formula I: (CH2)7, CH3 CH3-(CH2),-CH-O-OR I'0 STR | wheréin R is
warkylioR Heltingopiel SaE60RnNY nriiihd Yafesrasd g ons maization of the
praliesnate fuelo i Resardance with-fusthen smpadinentiihesniesent distllate fuel

disclosure there is provided a novel synthetic diesel, wherein said fuel is

(o iE41R BRARCHEH S8 Peo it 1R Greifr 44 g AL RS RSB pAFaYF By 2P0 and 600°C.
AREogessi e ising:dierzidg-ematkytalcabak usihgbuerbehteantion dontent of

roduce pranched.alcohol,.oxidizing the resultant.branched alcohols;to .. . .
Rt b S, Bl S0 e LU RANE bl SHANEA i CHBrbalo of Co
hyacidsibimsiie ﬁhe&eiu;@h(ﬂﬁméitétaky@tofm@dhé‘é.djpmem'ﬁsm_rﬁt waxes have
ARG esulipnesiente sharacierized b ayoa Impiaved dIESBLG! incex

properties. ordlntho at aspect, there is provided a process o
(apreginatiof ol Beariched estet hsdefiddd Brsoicomplidindsidimeribimg ad 95 of
36@”@"&1‘3}&%&%@%BQ—%W,@EJ%Q&%YQ%Q@Q%%%,P@Ugbe@, aleoheh 78 ke/t, and a

oxidizing the resultant branched alcoho sbto.obtain branched acids;
ceRgfelilingthe reSintaic brantrsaratiis tetisidatcacrasy ficthaqsreseiidredy sood
coRCHiG ¢atplystiapraducaibianched esters. dnipeordanaesnifiifusthere below the
d empodiment of the present js,closu(algz thlg) estera isclor?ed herein

SR By TR pROTERERL BB EVE (DhE e THE fe's AP RRIRR 7

produced by esterification of branched acids in presence of alcohol and

Uﬂ? agid.catalyst,sg tasxﬁ%;t%‘%ﬁr‘{%;épggé?{@%&%céfiﬁs?ﬁ?a%ﬂge A6, 00MION: . dieset

0] e sa|8l acid into ﬁ1e esters, tnerepy the resultant esters prowae

fudxeetientiowl tirgeraturegropenieshana oxitiativecstabiigrbithedspathiotess for

pl%&%% 1'[%%%ﬁ%”%gv&ﬂt}i%@%oﬂ?%a%ﬁbﬁ%“Qﬁfl%ﬁ}@r%ﬁ%ﬁka, wherein a
|

sclosure there is provided a novel synthetic diesel, wherein, the resultant
cleandiridlapaniel of bty nsewiss hoo gralimsaitéorHig SpeeaEbserbp least

ab@§ btenskeldsR9%Ymithicanventionalsiesebnr Aiedieseb P EL Adlkdduced, from a
DESCRIPTION OF THE JNVEl\moNh While this speeification conclydes

Fisghas-Crapndparicdiding poiftiy CUREACRIEN ey STRTRIAG R HRids mvolves
sepagandediastze ipyehiiomit is aaticipafedithat thé invehtionfcatidoe Hiereominal
readily understo h reading the following detailed descriptighng
S bt S it IS A b TRyt Ay, the
lightiméddGofinchatdies el fuelilyitiiTipravedijstabesrtiebtvimidthis a¢Hievedbyeighe
paerf?lq %‘1\5]9&!‘?&%8 ?Q %GIﬁﬁtﬁlrﬁig%M%&tTd?? s ﬂ@‘!%qlﬁﬁ@eﬁ%@ WelB&r content of
esters essentially has high octane number, no suphur, ho aromatics, no
thedsfiifs |phaven sridamad sibility and excellent low temperature
properties. In an effort to find new alternative diesel fie!, an improved
process for the production of 5 biodiesel was developed (US P?géb\pgl., ~
USNG1U's Y006/0084830): wiHiieh {SHRShSafS/5h i aster ottty Aids i esiers,
diehiavingithexcarhanenstrhberfs meidli fremiCleld Sufihaiigecofibiadieaalin wherein
conventional diesel engines results in substantial redyction of un-burnt , .
e A e TG oer i S e TS T st
succinmsiadfﬁifedcaszwol_ea;pdbré}/@dtciﬁa@am@éstmwla@m@tﬁmcar@naﬁ@fsiémhmois
and%%%tﬁgg Lﬂal?ggép IH:H&)IJ[@'@ QX9 Qtt)}ll\{g" %@ @é&?étag% B}Lé%féw)ﬂvIé%te}l%éyggﬁr\hhezem

ane number improves the ignition quality even in blends with o
ethyjeneokdvin! dfe SEICTRIbWEVCT HMEC B raISIE MG WeralBouisaE Qg or succinic
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 15 many possible structural variations,

which can impact upon the performance of esters. According to the
Nnracant invzentinn it ic diceclnced that the nrecence Nnf a eneacific hata
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wherein the prepared synthetic diesel is chemically branched ester, rich in
oxygen content 25and with improved low temperature properties, higher
cetane n.umbe.r and improved oxidation stability. The esters according to
present invention can be used as neat or in the blends with mineral diesel
. from 1 to 99 % blends. This is fully mixable with diesel in any proportions.
aoimisdas_o 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 carried out at the temperature of 6Q-100C. Further
US the oot a2 BHHRG o HEBRe e RN FrOh HSE A BB etin e Sock
con%?ﬂ?ﬁ%@ﬁg%;?aig Qlfb@ﬂﬁEﬁleaisiﬂﬁ@i@hmdiff&ﬂm@cfeﬂdsmmmmﬁgi agdafbout 20
ranched acids. Alternatively, it can be prepared starting f | .
( Rae e AR KOO 16 L LG MBI o Ko st e e
carSingrLerh eld eationpredute 6 erbet alovhattisbeateshots)bithieh ishowing
5oxidatjon folloy . esterificatio e ' ters~The: |
PR SN o e D e S et oty s
tharCHBYCHR)N CHE- O (Yi(EH2) FOHY HE) PPCH-SHpigpes  The blodegradable

syn&lcegcz 23@1@%?%@%5@ #GH DR el Cn R Aheginck, selasted drometbRnded with

group comprising methyl, ethyl, prop)gly,ﬁifecaprop [, butyl, iso-butyl, terta .
otheniseer ditsaselbbneyired ek He BSECE6IR ﬁ%:bﬁ’%é%ﬁ?%g@? either
cort ng{lcpggc%@_ZSOuC, 10h, 80%; Jones reagent, acetone, rt., 6h, 70%; iii)

Icohol, _aC|d, reflux, 20h, 759/s. The alcohols employed in the

pr_eparatlon of synthetic digsel comprising branched esters 10include the
Us H%EE@JW&%BG&IY{@ Heftiany:like shethaneds ethiavdlatprophhotyier than gasoline
__Isp-propanol, butanol, iso-butanpl and tertiar 10). id -
I‘keeﬂﬁﬁfdy@&}%"fﬁééﬁ?gpiﬁrﬁzt?gﬁi% né)%‘%hpert(l)gc ?es%'? g?r%]ﬁg‘?lgl;r?g% tt;@%n%@h%e i@tm” the
wa:ﬁSteﬁﬁuncheEiww{Ta@stéh, paotsreinesalphoric Sertiosuphaideifenky and a
iighf%t%raoc%%pi.egﬂ aa%%'agr %‘ D(t@lﬁlﬂ}/@%uﬁﬁ@'@gaﬁﬁ&%lﬁié @fg’?ﬁﬁ‘ FGRMRIRAHASeast two

e quantities used o the catalyst are 0.15,0 % by weight of the brar?cheg
fracaicith Préfewied catalySeefisntifieaaine fidinapout1239 birliefie, [10wed oY
an*dgcxgnmgey&ﬂb;egﬁﬁC%H&ﬁmgtnﬂéﬂﬁl@Wﬁbﬁ%ﬁ@ﬁ&@f@a&ﬁﬁ@ﬂ@duet. The distillate

eta-branched, i.e one 70 hydrocarbon chajnis ¢ nne&bie“djﬁtlghtp@ beta

obtpigestibes et QAP BRI GIOGD. ‘BSH Sl at least paraffins. The

content of sulphur and nitrogen is less than 50 ppm.

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).



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 5 can be carried out batch wise or .
US Partintousiglisanyoiiekrowh teabtion sysiamsiikl denetaintheaitalsapn

is used in a 10% to.300 % excess the_ stoichiometric auantityg amino or
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esterification inslude anyacid catalvstpamisHary sulfuric. 368 &g is having
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a minematiscistosity a0 2T K9 ReasihsHyTA ST 45 ARSI 6 &) bElownd
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Inematic viscosity plays a role in the diesel fuel pump ability as well as

hydthechualdresests Abisiio BRiEEHBPIRRSEFh SR PABRTVRE it/ fUIET 18 22 of
morbegativelvintugnes, thenfusliatomisation 145 poocessidintiting-she 40amatiaos.
fine droplets that lead to poor air fuel %erll% withinﬁﬁe ]c;t)mbuds%%% ellitates of
Prefeppbiasiere iR A8 H P SUMBH R Fri RN ESHTSI S A RO B ESE SR
isoREeRMpARieAhY, IRssohnswel andideanoimndExcassivealytal viscosities
lead to fuel pump leakage, incorrect metering and the inability for the fine
atomised spray. t trate the length.of the combustion chamber an
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of branched esters which has improved cloud point. The cloud point is the
the taoperatrerat whichraeithed efawaPErysialsaD FREY EPIah 8 i?l?‘% Iigajeity of
rueSRIRIS Akis caglsd.uRdsEeaRditions Frseibed by ASTM D2500. The
pour point is the lowest temperature at which movement of the fuel
sample can be determined when the sample container is tilted to 450
angle. The apparatus used is the same as for the cloud point. The sample
must be cooled fol p97. The cold
filter plugging’ detelmindd s Hefited-Bi-mteimational Petroleum
Standard 30IP-309 and ASTM D 6371-99. It determines the lowest
temperature where 20 ml of fuel ca['})be drawn throuagplo% éf%‘m{ﬁé n ﬁ}(}:]gp D
It 1§ AT BEREhALIRA 268 FFF S WA P8 E% PR SV AT, “The synthetic
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improved oxidation stability and the same was carried out using Rancimat
.equipment model 743 as described . hy EN-14 idat s
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vapors released during the oxidation process, together with the air, are
1t 198 'Saen%twtlo Joed %‘?%h%%@@?lﬂﬂs@%@@%%d’é@%B@%ﬁ%%c fuel, wherein
dgmlneraﬁze or distilled and contains an electrode for measuring the
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begins to increase rapidly. This accelerated increase is caused by the
stabjigociation 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 g1e 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
characteristics. The properties are evaluated in comparison with biodicsel
and illustrated in Table | as following: Table | 20Fuel o erties of synthetic
fuel vis-a-vis biodiesel S. No. Specifications (Unit) Test method D 6751-
07 Biodiesel Limits Fuel properties
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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 D2500 Report 39 <-51 17
Phosphorus Content, (% mass), 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



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 D1160 360 360 360 423
Flash point, (C), Min. D 93

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.



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 13

Acid number (mg KOH / 4D664 gm), Max CCR (3/4 wt) of 100%D 4530
AdResltheet® DBOr0.:pee:, 0B e 02 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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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 0,020 nil
MI 19 Total glycerin (% mass), max D6584 0.24 nil nil

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.



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

IS-1460 Limits | Fuel properties ThEthyl ester (C16) (10% in diesel)
Futhethyhester{ @Ay {aupithdipsehnt iNetHpReerCasyiqrigpsh iirogyessed
ign%t%orp egb%gg’ ) Er%duced from a feedstock 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



10

15

25

30

154153 1506296200nil nil Inil 15031041 2-4.53.23 3.30 3.44
D4052820- 843.2 1844.0842.7 845  P:7T00.06 I nil nil

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



LA

10

15

i_report P:7 nilH. 1. nil 15010370 0.30 0.20 1 0.10 -1 0.10 1506245
0.01 <0.01 1<0.01 <0.01 D5433 350 nil nil

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



15012156460 440 1 430 425-1. EN1291611 nil nil nil D2274 25 16
;8 '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

9 | Methanol content, (% EN 0.2 nil nil ] sk
f 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), | D 874 0.02 0.01 0.01 4.01
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 1
Fuel properties of synthetic fuel blends (10%) in diesel
S. No. | Specifications (Unif) | Test | Limits | Fuel properties
RN B eyl Byl | Metyl |
! ester esier ester !
! H(C16) (C16) | (C24) i
| L(10%in | (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
| |15(8) .
'3 CFPP, (°C), max I D63TT 6 (W) 20 13 -3
| 18(S) |
4 Total contaminant, | EN12662 | 24 { 20 18 16
| (mg/kg) max |
5 Cu corrosion, 3 hrs | 1802160 | No.1 | Nol | Nol No.1
@100 °C, max '
6 Distillation % v/v 1S03405
j | recovered 90% @ 03 97.0 62.0 50
1360 °C, Min, | 1 | |

12



13 8 Water, (mg/kg), max1180629200nil nil nil 6 K. V. Eli 40C (cSt)!
180310 2-4.5 4.324.149.79 10Density @ 15C, (KgD4052 820-845 862
856 5 / m3) Acidity, total, (mg P:2To 0.02 0.06 0.02

7 | Flash point, {"C), ] 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 18440 | 8427
/m) 845
(11 Acidity, total, (mg P2 To 0.06 | nil | nil
KOH / gm), Max report ‘
12 Acidity, inorganic | P2 il nil il nil
13 CCR (% wiof 10% | 1S010370 | 0.30 0.20 010 0.10
Residue),
14 Sulphated ash (% 1SO6245 | 0.01 <0.01 [<0.01 |<0.01
mass), max
15 | Sulphur (Yomass), D3433 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 25 16 18 10
gj]113 , max l

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 111
5 Fuel properties of synthetic fuel vis-a-vis diesel
‘ 8. No. ] Specifications (Unit) % Test Limits | Fuel properties j
; g ;
a j Eik:;% ' g;rw Methyl ; Ethyl ] Méthﬂ 5
i : ester ; ester | ester !
| | | €16 |16 |24 |
i 1 | Cetane Number, min | ISO516 | 51 62.3 562.5 5 63.3 i
| s
2 Pour point ("C), max  D5%949 | 3 (W) -51 <51 9
15(8) |
3 CFPP, (°C), max D637 |6 (W) <34 | <34 15
18 (S)
4 Total contaminan, ] EN1266 (24 nil |1l nil
/ {mg/ke) max 2
V5 Cu corrosion, 3 hrs | 180216 © No. t No. 1 No. 1 No. 1
‘ @100 °C, max | G
8 Distillation % v/v | 1S0340
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



KOH / gm), Max report Acidity, inorganicP:2 nil nil nil 13CCR (% wt of
10%180103 0.30 0.0190.02 0.02 Residue),70 14 Sulphated ash
(%180624 0.02 0.010.01 0.01 mass), max 5

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 Sulphur (%ass), max D5433 350 nil ni | 16Lubricity, wsd 1.4 @
150121460 .436 2133 430 60C, (u) max 56-1 17PAH, (%omass), max
EN1291 11 nil 11 ni 6

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



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
outlet, and condensation system. Octanol-1 (300g) was charged to the
we CIg@gtor and ZnO (2g), KOH (6g), Ca (5g) and Cu Bronze (1.5g) were
added. The 10 above reaction mixture was heated at 200 C. for 8 hours to
complete the reaction. The reaction mixture was filtered and purified by
digtillation te-gety2thexyldetecanoh (50gnPoHexykt-decanol (250g) was
reacted with Jones reagent (200m.1) in acetone (200m1) to get 2-
hexyl-I-decanoic acid. 2-Flexyl-1-deca 'ga)cid(mgduced (200 g) was
again charged to the above reactor an&%u%s”équently, methanol (200 g)
and sulfuric acid (6.0 g)(\ﬁgreﬁmq slewly-15 to-thgrreactor with stirring.
The reaction mixture was réfluxed til compleﬁon of the reaction. The
reaction mixture was passed through basic atumina to get rid of residual
catalyst. The catalyst free mixture was fractionated to separate un-reacted
methanol and synthetic diesel. Prepargggynthetic fuel was evaluated for
fuel properties and results were tabulated. 20 Example 2 To the reactor
whasuin Exampled; decanol-1 (300g) was charged to the reactor and ZnO
(2g), KOH.(69) CaO(%1 a Bronze (1.5g) were added. The above
reaction Prféﬁr%%ﬁ% %%)%%tg]%%ﬂoo C for 6h to complete the reaction. The
reaction. MibuearehitdfetPand 5 purified by distillation to get
2-octyl-1-dodecanol (2509). 2-octyl-1-dodecanol (250g) was reacted with

Jopes re@g@g}ﬁn{gggrﬁ;e)l inaceiong (AAm)Hagek Iseekyl-d fiodeeanaip comprising

d. 2- Oetyl--dodecanoic, acid (200 g) i ¥ t
e S BRRH HRHOI (00) S SH T A (6 &) e added

slowly to the reactor with stirring. The reaction mixture was refluxed till
completion of the reaction. The reaction mixture was passed through 10
basic alufina,te.get riskpiesidialicatalyst. ditls chtalystireedmixalires wgghe same.
fractionated to separate un-reacted methanol and synthetic diesel.
Prepared synthetic diesel was evaluated for fuel properties and results
were tablilatechtEsafple I8P N deEAndies B & @B0YYFHEsar St e
in Example-1, was reacted with ethanol (100g) and p-toluenesulphonic
acgds (59}}];0" rg&gg‘&'ﬁ&é‘ea&%%mgtlmi%ﬁhﬁ (eRetANnd beeaetion mMixiUERemate to
was passe§ ﬂ%’roudh asic alumina to get rid of residual catalyst. The

diesekatalyst free mixture was fractionated to separate un-reacted methanol
and synthetic diesel. Prepared synthetic diesel was evaluated for fuel
properties and results were ta§ulated. Exampl - -1- Gythetic
acid (100 srenaa e ifcEXSMpIIe S Wa lr%(é%((;ft}g% @ﬁ%ﬁﬁ%%@g
anglatalueneswphanieratidsi¢sE ifor reflux till the completion of the
reaction. The reaction mixture was passed through basic alumina to get ‘
richof resighsalcatalystud heceadalysb faee dbpristding wasnfractionatd ynthetic fuel is

Oxyggneg&rg{tﬁ Harg-ar%%%tgg dgthangliand synthetic diesel. The synthetic
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diesel prepared was evaluated for fuel properties and results were
tabulated. While this invention has been described in detail with tference
to certain preferred embodiments, it should be appreciated that the
present invention is not limited to those 30 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
themselvestathisiakiledinahesart ol rsedioe pamng heifinte segpeiafg! has a
better ]g\pi{gﬁ@&g@@eipﬁgtgpﬂmﬁ/ggs@laim: A novel synthetic fuel having a
compound of formula I; (CH2)Fn-CH3 CH3-(CH2),-CH-C-OR 0 STR 1
whereinR is alkyl; n is in a range of 3 to 16; and m is in a range 0;{?}%0&%6'
2. The pnthatistiubicheesrding b erAhPrEcsingefime emu s ¥PEIH fiac! hasa
better CHERMBERAMBEIsNEratb, ethyl, propyl, iso-propyl, butyl, iso-butyl,
tertiary-butyl or a mixture thereof. 3. The synthetic fuel according to
claim | or 2, wherein in and n values are the ,same. . Th i
bl mc IR G T G R T A AEAT R VR e A e el s
zero sulbher symthetierfuebaedordingricefanr PIsiR&PBIAtthe synthetic fuel is an
alternate to diesel. 6. The synthetic fuel according to any of preceding
clgims. yhetein the Yeti 6] 1253 cotens, IMBR RhA 18AshAR of being 100
7. The syntﬁ/e IC fuel according to any of preceding claims, wherein the
% subsgiebtiehiersd $%37gen rich and has a high oxidative stability. 8. The
synthetic fuel according to any of preceding claims, wherein the synthetic
fyel hasig.efiar oW dermprisiiie dpperyhtien diesempounds Th@ble of blending in
synthetic fuel ccPrding to any of preceding claims, wherein the synthetic
a rangefﬁg}ﬁgsgaw %t & Combustion property than diesel. 10. The synthetic
fuel according to any of preceding claims, wherein the synthetic fuelhasa
ze30 sulphusysoslieficrerodamatioscbitbemcadideronfif igsprarie of blending in
11T, ; I6: fuel according to claim I, wherein said compound is
2 langec{ifﬁéﬁi/%%%m%&%%g % substitute of high speed diesel. 12. The
synthetic fuel according to claim 1, wherein said compound is capable of _
blénding ayrérge 6l Boonngith algigelt: whorp 9l SRR K@) branched ester
having@RGOFAING @ claim 1, wherein said compound is capable of blending in a
range of 1-99 % with biodiesel. 14. The synthetic fuel according to
claim 1, wherein said compound isgm t%;tanchlgq. ester having beta
bidnchifie 52 PabFshPARTRRERE of €ompound of formula I:
(C1-12)rTiCH3 CH3-(CH2)n-CH-C-OR STR 1
(CH2)mCHs

|
CH3~“(CH2)Q—“CH"—ﬁ—“OR

5
STR1
wherein R is alkyl;
nisin arange of 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 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;
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, tertiary-butyl or a mixture thereof. 17. The use according
to claim 15, wherein m and n values are same or different. 18. The
use according to claim 15, wherein said ester is cla able of beig%loot%
sibstitut@orRRTEpHaed dagef fyaperem mygidgh e l‘jEseafe‘fcsci‘lgj ftihgt6 Claim
15, wherein said compound is capable of blending in a range of 1-99%
with diesgl asbiadiess) fiekim 15, 2DeAipraressofpippasationaf brarmcheditute of
., _ester according to any of the preceding claims comprising: dimerizing an
high Spgfé;ql% ?C:]o %ﬁ, using Guerbet reaction to produce branched alcohol,
oxidizing the resultant branched alcohols to obtain branched acids;
esterifying:the sesuttant:brimohed dsics) (Giderbepaoitis)cirable prblsedine ipfa range
of 1-993€1dig, gatalystiedrddee 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 .
ardmetAapreteetvAroEPpIrsoarRdl PIaerird SERb AR gBY ftdifopreceding claims
compristggtiary-butanol. 23. The process as claimed in claim 22, wherein the
alcohol js used alang or ip e kiR GhanNY. Rl Rlaoheisdaiamy;

proportions, . ~ 24. egrocessa ﬁ!gﬂg%ﬁn'c rgnncgg’ wigsereln the

catalystoSSHrELBE TSI e et eSS SRR ORI AR O Sulphated
zircona stehidtewthemessiisnabiencbad Brids GrusHhebiridtidR s HarsdTcabIpie catalyst
SY NIGETekhdEbs®ND METHOD OF PREPARATION THEREOF 5
ABSTRACT OF THE INVENTION Disclosed is a novel synthetic fuel as
alternative to diesel, wherein said synthetic fuel com ri?es branched d
esters aH FRSFETrEthE H R B R S o URE el 5B e LS GO HS: g ndary of

tertiary @lariorhatic, zero olefin, zero sulphur, low pour, high cetane diesel fuel
with improved lubricity and oxidative stability. Further, the present
CAEOMRDHEES MAANRE) SLPLRRR"aHON AL LSRN &P HheRlfol, emanol

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 number of alcohols, in any proportions.

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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