High octane number composition useful as fuel for internal combustion and controlled ignition engine
The present invention relates to a fuel composition for internal combustion engine having an octane
number (RON) from 95 to 105 comprising: 5(a) an unleaded and devoid of organometal compounds
base gadeiytredstaringhamiostanes pasitiber (dBLNasrorl @ irerh@B {bnhbostion kot eccantmisdic igniiivas
selected from the group consisting of: (b 1) 2,4-dialkyl aniline, wherein the alkyl groups in position 2
and 4, inergieddently one from the other, are selected in the group consisting of methyl, ethyl,
n-propyl,_iso-propyl, preferably both the alkyl 10groups in 2 and 4 position being methyl; (b2)
N-NitrosJ%H@ﬁVl‘ér‘Hu‘f?@?WdF)r{ﬁ?Fctarﬁiﬂé’é EaIRAsHIR [B2JsrEH EXBRSHOBU CRENGUSMIY FLERA
increasinr%%e rb(?e%ﬁ\@ rs%igst(ggq?n%rwl#mrk])e_r at least of 0.2 RON values, usually from 0.05 weight %
to 5.0 weigh 8/0, pre ré)bly rom 0.1 nggsntg’/o to 5.0 weight %. 15The fuel composition of the present
inveption gag:neidsed aRIHISTHIGASURRAREN BBl 3RS RSRIUR SRS AN ARONmRB RN of as
a high Octane Number component to be mixed with lower octane quality component. The present
invention relgtgsgaadadhe use of amines (b 1) and/or (b2) for increasing the Octane Number of
gasoline for internal combustion engines comprising the addition of one or more aromatic amines 20
selected (in) thiee aboweermentitin ohiges sgadedyidnoaaelypoufraatssieraking both low Octane Number, let
say an Octane Number from 60 to 90, and high Octane Number, let say an Octane Number from 90.1
to 103. IkBIAtoratthentieearbaimibe Al HRsIA Besiefefridet BRARINAARY XRee legehrcthehethod
(RON) accordingﬁto ASTM D 2701 or ISO 5164, or with the "Maotor" method@%MOlgl%%according to ASTM

2700 or REH8'E65Y I8 e HBLR ISR TSRS h & b Br DKl & TRy o PRI IS P Sitafit!

gasgline it re .and fuel consumption of the engines fed with said gasoline.
In %\Q(J:t, aﬁ%ﬁ%ﬁ?&ggltﬁéﬁﬁhﬁﬁg%@%ﬁ ilhg engines having a higher efficiency, generally by
increasing Q- KHMBEEDHA IERIRe. In the past the gasoline octane value was improved by using
additives, almost all based on lead. Usually Super gasoline was added with a lead-based organometal
compoungtomaitlyneisachy bieist, (Bb)aito @etiavia aniOcinpatiNumsrar i §deRdsing toy ding tastime
requirements of current vehicle engines. Current gasolines, the so-called green or unleaded gasolines
and the $ecleatidtiBogiet RhasafAsbRAMS valaes Sgpotliy DuteheSNeghetod 99 arethbigXd Pleterspydiivmly,
said values being required by modern engines having high performance or low fuel consumption.
These g&s%ﬁﬁ&‘,t cofbf‘éﬁ@d"?d%‘e%rmulation and/or by more severe production processes, are
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g to
introduce some?]mltatlon to aromatic agd oxygenated comgoungs contained in gasoline. In@é%:r}?he
use of arggpptigea@MpPounds entails many drawbacks, like highly toxic emissions and excessive
production of carbon residue in the combustion chamber, without considering that benzene, the
simplest e pratentiydeniar belatessaBone Hhkneswf amioas B racdom i) fiord ndrbisime it @t tangeumber
oxygenated compounds, they exhibit a high Octane Number, but the only product of this class
commerdibpsaliagidplants il thyrbusteN-ennes MABIERing Hisyaddiivnhel orgqnaese yomisurasesan be
utilized On%éltvithin the limits prescribed by the standard for gasoline. The norm EN 228, describing the

reqtfire SRS g 48D ARRY BTN AC AR R DAL RIPRB a5 ORI g oth low Octane Number, let say
an Octane Number from 60 to 90, and high Octane Number, let say an Octane Number from 90.1 to 103.

In relation to the Octane Number (ON), it can be determined either with the “Research” method (RON)
according to ASTM D 2701 or ISO 5164, or with the “Motor” method (MON) according to ASTM 2700
or ISO 5163.

25  The above mentioned Octane Number value is one of the most important gasoline parameter, as it relates
to power and fuel consumption of the engines fed with said gasoline. In fact, a high ON gasoline allows

designing engines having a higher efficiency, generally by increasing the compression ratio.



20 the following limits of the oxygenated compounds: methanol < 3%, isopropy! alcohol < 10%, t-butyl
alcohol < 10%, ethers having 5 or more carbon atoms <15%, other oxygenated compounds < 10%;
moreover a further limit of oxygenated compounds in term of maximum allowed content of oxygen, i.e.
2.7%, is redhinedt s ghsolinaiodyandilizied oxyjepated by oyiauantdtets ajnidst BEEbased sedeahtlysitdly
maximum limit is 15%, but 25in some countries this limit is reduced to 10%. Moreover some countries,
as for exavwpleIesdng . wrrdagideth it ¢idepdbasedica Jane maled rr oL Rh SToR Rt drireae Yl dsabifipletdn
forbid, or they have already forbidden. the use of MTBE, for the reason that it is considered a potential
water beffPEHE AL CIRs BRI PHTE s ARMTL B (RS EQHERBIYESEE Chied YN g2 stiie were
introduceg one of tl?em r&leati&ga“)e (5:%65 alefin h}/d(rj%garbolrﬂs con&emé. gn:eﬁe%rguconﬁidered cause the

- rrerﬁl%asP Ines een of Hinfeaded gasalines an er Plus gasolnes, can”_ -
emission Of partricularly teactive” exhatsted hydrocaroons that are able to produce, once intraduced in
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in Europe the maximum content of these olefin hydrocarbons is now leSs than 18% respect to the
gasoline hAhgnkingingiinaise aeRe Al psrasniRemh imibe gxisling spamrids, relaiaddeoganeliiey
composition are 5those concerning the volatility (vapour pressure and some values of the distillation
curve). Tinerersogteeuenthir@sprptsses afe ihe aisoZedhy tndenedso milerded meeceopedhucedtitantso-called
evaporation losses, causing introduction in the atmosphere of substantial amounts of volatile organic
substand@¥ (WEREIeOh FHIER FLRYIHFeepiEIY 68MEBYASS iR sapsRaYak S bolhretinshisplitaboioife
summer season and in warmer areas. 10Finally, among the elements able to determine gasoline
compositiSERBLYLIRERERESPRMYHEEhe RON and the MON values have to be balanced in a right

way in orger to assur opri [ i i a r conglition..i.e. at
ot Spoed e o e AT SnERles PR B e S
NO meaggresishanshinh henhestneydir R de patie bavitiGh higoikR gasoline, when used in real
engines. The difference between RON and MON is called "sensitivity", exactly for meaning the
gasoline iperadttivitystosfepairantingniiRindasaoking pisndrangacis dike Hgmpexsesaisiopesadiexcesngition.
Currently 10 points sensitivity (A RON - A MON) is generally prescribed for every gasoline. The need
to reformukitectdersofingheriesiduson dheycorobustinn chambgy, ivvitheus cansided i dt ilseztn20thre guidesients,
but also from the engine evolution. After the lead elimination from gasoline, a limited yet generalized

reductiorOfHE E¥RRAEBETL IS Pt KDY EREHSHYUC HRAARCUNSKly in Europe, in order to allow using
ine havj 95 ON, in t f RON, | han lead- d line havi RO 97
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more recently, octane requirements of vehicle engines havé begun again to increase. This is
essentialfly giectaethie intygekititp BorfpBleel eRME NAINRIMANAGRANE HeSFieMeeship&Pnyaiedigiasiionic
control systems, which allow to extend the knock sensor use to essentially all the new vehicles. In
case a nfotgaseinele is fed with a gasoline having an ON value lower than the octane requirement of
the engine, this device detects any incipient knock problem and transmits a signal to the electronic
control umhhe WeTBHEINShtegse sl thedaad e trrats s tesplivandidizes théheurwipRgatoHieb sowdes feevents
the combustion from going on under knock conditions. Availabilitéoof these devices allows to optimize

endife atjti et JHBHE SNt YagE% SAMRABESMEFRsb Metvitt PR Ryhatseghs RehBE Msually
with RON, 98-100, uring high performances and low co ptions, yet at the same time allowing
the engiH Ui D5 AT LR ot oy R e oy S TR PP
lower thag e ePHmAheNAnf b BkTSERdRBhEASRIOHIRMHPBNRLAHLRSIRNEE BorPBRURLoNS.
higher with respect to the optimal running conditions. A further reason allows forecasting a tendency
for the OgtaneidNuiuiper. to increase. 10This reason derives from the need to even more reduce carbon
dioxide emissions, in order to lower the well-known atmosphere overheating. In fact in some countries,
for examphkethia tieenBurdzed oy peoatet@mpging, eizay it Es coreeg uerthe isntarmorend onis sl b hat
maximum emission limits of this substance. In this perspective, engines with higher compression ratios
willdSe ddsigpier] cewEiesdhisghnmitantRAreerle ¥0%t AdRrsavRpaome sPediiese an iplecrarsplendy dreafst with

gasoline having a right ON. 15As it is well-known, the need to reduce the ené:]ine olluting emissions

does not38AY ?r‘f'?ﬁg?%‘t&'?tl’:'ﬁ?baﬁ &%S?[bér?tﬂm‘f%’&i‘,d%?t%é'i’epBH_ﬁFEQHiQ’stﬁcFPﬁ" catbolPoxite, ARt
hyd roca%‘?ﬁ‘.ﬁﬁﬂﬂﬁﬁ%@&'}\ﬁ%@%#% #Ss%ﬂ %%I?ﬁé%&ﬁﬁd%?eﬂ'Sr-o?e'ﬁﬁé‘?‘ffv’.{%r Sé‘ogék%ﬁﬁté‘rﬁ‘."e
progressively fitted wi |

th even more sophisticated emission control devices and even more complex
feeding syigtessr WhichdRay& o e krRl-REYRIAT FRdag @%m&@ﬁ@mﬁ%&%@%@% tHehdeqragation

product, so as to constantly operate with the utmost 20efficiency.
to the olefin hydrocarbons content. They are considered to cause the emission of particularly reactive



The evolution about gasoline and engines characteristics has caused an increased necessity for the
refiners to adjust fuel composition. The usually carried out changes result in a current gasoline very
different from the previous one, particularly referring to the period when lead-based additives
improvingxtias@ihydloearene thsteate bbby éoperdacsrentegasotneedsi v ény atiftepbatealeonifohtdmp dirsts
un-leaded gasoline. For 25example, as said before, average ON requirements increased from the 95
value, dU@itbteHeedtanre S6aBY AL 86 ARGt STt QRSFASDIVE) heeRfyiR ORKDEIGY CDOBNFPbIReFehat
has been jllustrated in the foregoing, the problem to be solved is how to prepare a high Octane
Number @'QQBI‘WQ@WB?&S(JFM'W&%F%&W&éh%@?ﬁﬂﬂﬁnds, having a low content of aromatic,
ether and, plefin compounds, able to satisfy norm EN.228, which describes the characteristijcs of the
Furopend n LR, B o T S L I S e
Progessiyeeeuifih, ThE,BIARRP VSR IPR R UHRS AplonipuR ARME Fseried problems.
Aromatic amines are described in many patent applications as additives able to increase the Octane
SNumberpé hatht leasnbasedratidrdnteredagaselbne. tiechaiveneutdiouastthat paiiieulss dincaings are
very effective for increasing the unleaded gasoline Octane Number, in an unexpected way, compared
with struetapalistismidasearcaositig artniestidrhus tbetprespbateinfentisantelate® tota idelotgitepasiion
useful for internal combustion engine having an Octane Number from 95 to 105 comprising: 10(b)one
or more &YBFRAARS AMAeDs SHNGEHS freatHECETORIP B OPSIERIAY Of: F(ﬁliw?ﬂ-mw@aﬁiﬁﬁ@,uwgeifbi %he
alkyl groups in position 2 and 4, independently one from the other, are selected in the group consisting
of methyf,ugl'ﬂ?ﬁsﬁ%%ﬁw,'&W—%W%ﬁﬁeﬁeferably alkyl; (b2) N-Nitrosodiphenylamine. 15Explosion

engijes _i‘fﬁah?,oéﬁﬂa r@?ﬁ’e%?e?ﬂéﬁ@%l&%‘&@%é%% 395% @%”é&ﬂl L%‘?ii%ﬂi,tiﬁ’gagbgﬁ’é‘?ﬁe ARREY tﬁ%ﬁ?e;n% Yb2)

present invention relates to engines operating according to Otto cyc romatic amines

are presgn & man Ydiks $alk! fPbdNCIRAKIAN G I GRSAUPEIPSaNaINKENREA LA dBARECard RO Ct

values, usually in an amount from 0.05% weight to 5% weight of the base gasoline, preferably from 0.1
to 5.0% wigdghibr26Tthe oLty whitkecrmationaning wil frdekaiethio [dae, prosel RONHeluel ahthe
final composition, taking into account the RON value of the base gasoline. By consequence a large
quantity bfgareadatic amines results in a large increase of the RON value.  The fuel composition for
internal combustion engines of the present invention can be used either as Super gasoline (RON = 95)

or as Supér PR HaLNliABIRIYR KindBof O BleasrasHhve MtdRR PR N BRI HIB K38 PRARIINY WAt Bne or

moiifractio .haviﬁgga Io(¥\1er RON value. The above mentioned aromatic amines do not damage the
ant-emisSoh TeVides BF H@rﬁ?!)ﬁréqjﬂe’lﬁtemal combustion engines. In relation to the base gasoline, it

consists ¢f o1 Br e R ANAIACABION TPSHIBRRAIARY BY.MeRRS-f Aifereat olbiefiningrogesior by

the first oll distillation. Typical but not limited examples ese gasolines are the unleade ern

gasolineseRauing RRNNHaINRAHE i@ AN AMFON58 1aR8sdteReddsreldn thrimest caremly

motors managed by an electronic system (for example those having an emission control named Euro
[, Euro I poidt&Esensitiditg (Askaly-thevicase gasse iy e riistbinee/ dry bdeslttieg in a proper way
different hydrocarbon fractions deriving from refinery plants, taking into account its configuration.
The need to reformulate gasoline derives not only from the change in the standard prescribed
20  requirements, but also from the engine evolution. After the lead elimination from gasoline, a limited yet
generalized reduction of the compression ratios was recognised, particularly in Europe, in order to allow
using gasoline having a 95 ON, in terms of RON, lower than lead-based gasoline having a RON value 97
or 98.
The reason was the need to produce gasoline allowing minimizing the total refinery consumption related
25  to gasoline production, and the fuel consumption of the vehicles.
However, more recently, octane requirements of vehicle engines have begun again to increase. This is
essentially due to the introduction of electronic engine management systems, the so-called electronic

control systems, which allow to extend the knock sensor use to essentially all the new vehicles. In case a

motor vehicle is fed with a gasoline having an ON value lower than the octane requirement of the engine,



Typical examples of hydrocarbon fractions useful, if blended in an appropriate way (well known to
people skilled in the art), to produce the base gasolines of the present invention are: Butane gas
(mainly containing hydrocarbons having 4 carbon atoms); 10Light gasoline from the first distillation
(sometimkis devine detlicthbmaplotpial); deminpratiergasolines@is ksignelratéhgakeotine CGonfRefarinadich
gasoline (at a different severity grade in relation to the features of the final gasoline); Gasoline from
alkylationngiahtaneguaBIregHesjdte iprs Kistyraea drinbe pHooBSscaBEYBNM ATFoRFEYRRLTiFE epsthlstion from
(sometimes named "virgin naphtha" or "full range naphtha"); Natural gasoline (sometimes named
"CondenS3p9PMEpELKIBeh M| ature liquid hydrocarbons, present in petroleum gas produced
directly at the il well. Moreover, base gasalines of the present inyention can comprise, also ethegs, in
particuia MR 5 et e S SR LA com RSP RhB ReRf TR e
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case the Tinal gasolines of the present invention are in accord with the norm EN 228, which prescribes
the featuggss@hpiivr@agalniarcuand tihibellbwinp eRMeRgMeNechcRaIGURMBE Jiabragalinesveh tiken
present invention allow using base gasoline largely comprising 25 refinery fractions obtained in less
severe ctmngitiefdt wtmpasisehavithy tirioS&! ddwee tbanibabSiuparoando® opesd? lashgbsshimatout power
Consequently some advantages will come from that, as energy saving, easy control of process
condition¥il| b deveABreeSIEPH diTe Ngbaival raseerhigl thagBlimakrenniig prediéppsnvention present the
improvement}ﬁsee the exllgerimental ﬁqart consistin% in havin%Ia vapour pressure equal or lower than

the base@gg ﬁﬁée@%{)ﬂcﬁlj WFefgé‘?.ﬁaéFi PR AqRNR R SR %Fﬁé‘fi@&rﬁﬁﬁes of the present invention
dog notigN ‘ileta%dﬂgde‘?ﬁ%‘i TR \AP %E&P{c?ﬁ%ﬂ SbYd PeSﬁggag&%o&(p%a%seﬁ’&%’&”ﬁ{ ¥ Jaapg,e.l%aén fne

case of oxygenated compound addition, in particular , Or of excessive amounts of light fractions

having a gk RARAGRIHREPE bVEYIRAMGE 10 ERIMBTRY LBAHRS, YRRIUMBIECHSHECES SoaRMIMESH, aRd

legal standard of the gasoline and it 5must not to overcome specific values varying from a country to
another, ghgirendingfaniuibe avaerageateimpes atineeraindd es rdaing thenysion Mrdgus mtly dhesitdiRancrease is
really the limiting factor to the addition of oxygenated compounds or light oil fractions having a high
Octane Nuthisexsrehesttyamestbioeswisprdgeaithogpressionratics wihive ydessgnddy sy ssito siaificonic rediise
gasoline Octane Number. Aromatic amines of the present invention do 10not present this drawback

and theirfaRlGRISHTRIIgPesh St Nt S asfobey bt Eshivihaaspline Badne &/ PMe experimental part
icularly.in the tabl | b li ted, having diff t Oct Numb
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definitely higher compared wi e corresponding 15base gas e experimental part even
shows thiis2ndedlimethiladilinnits. muskioierenglficieontc proprisdeithieaARAUNES Narnghisimtias
structure, as 2,3-dimethylaniline, 2,5-dimethylaniline, o-toluidine, Nmethy1-2,4-dimethylaniline.
2,4-dimetmjitaioilinerisdtlasgifsdaas SAS b6 8einplekitfeddifditspsadip erighamiretishel depifidelcid GAS
2086-30-6. The present invention relates also to a process for obtaining a fuel composition for internal
combustioiiag gildedneramynaievtan Nelrdespdatan 9B UYCL0B, aSdRIqonsEaYy eparattivivit thecutersition to
an unleaded and devoid of organometal compounds base gasoline having an Octane Number (RON)
froPo0, £f¥88%- of one or more aromatic amine selected in the group consisting of:

The evolution about gasoline and engines characteristics has caused an increased necessity for the refiners
to adjust fuel composition. The usually carried out changes result in a current gasoline very different from
the previous one, particularly referring to the period when lead-based additives improving the ON value
were used. Moreover current gasoline is very different also from the first un-leaded gasoline. For
25  example, as said before, average ON requirements increased from the 95 value, due to the progressive
larger request of high ON gasoline, having RON 98 or 100.
From what has been illustrated in the foregoing, the problem to be solved is how to prepare a high Octane
Number gasoline devoid of lead or other organometal compounds, having a low content of aromatic, ether

and olefin compounds, able to satisfy norm EN 228, which describes the characteristics of the European



25(b1) 2,4-dialky aniline, wherein the alkyl groups in position 2 and 4, independently one from the
other, are selected from the group consisting of methyl, ethyl, n-propyl, iso-propyl; (b2)
N-Nitrosodiphenylamine. The process of the present invention can be carried out by a very simple
way, i.e. byidireatatineingrofttize bias kg aaotiordswitinaly rpiiedarinirbs (Eihaoraical{h2)der phayreasen that
the two components are very miscible according to the amounts used in the preparation of the final
gasoline CAHIHRS. base gasolines, they have been described above.  Aromatic amines (bl) and/or (b2)
are added in a quantity able to increase the base gasoline Octane Number of at least 0.2 RON value,
usually irl B NESRTHEHPD BB\eR T 4o% GRAVE J5SRitPES REPRIEMRe to the base gasoline, usually
from 0.1% to 5.0 Wei'(_:}ht %. The %Dmdount of aroma ic amin[es in_the ﬂlr%lz%/le?a%?line will be r%Ieatgﬁa{[r%the

romafic_amines are descrined m many.patent applications a able. to. increase
RON targe?va}ue JHarting Trom A base gasoliRe having a given GRERE &onsequent}y, a’larger

incregse \p RN Velue Leefs e HIehirmatRgfigromatic amines.  The fuel composition of the

present invention useful for internal combustion engines can be used as a 10Super gasoline (RON =

95) or asviaparePiu® Gasaline RNt &HARMeoras v yighfédeiane N HErhasing arepeaiiandte el iy ther
mixed with compositions having a lower Octane Number. The present invention relates also to the use

of aromafictanaNesiselécted naxpestetiowy, congistidgvah tioutiudydialikstamlirticwingesin the alky!
groups in position 2 and 4, independently one from the other, are selected from the group consisting of
methyl, eTEW; MsPERSGN iuepHOp yElRrafera b FRMPSEISN Biup&irinteEIst copestiehepeing Hanen (b2)
N-Nitrosadiphenylamine, for increasing the Octane Number of base gasolines selected from the group
consistina%%lf'? Eggrefﬁ)gégﬁﬁ%éoﬁﬁfﬁﬁrﬁ'% octane number, i.e. having an Octane Number from 63

: b li i hi I. i . ber f .
to % (a2) base,gasoli %s%tﬁ;éﬁ%%négp %ﬁgge@e%@g)%ﬁ@%@guﬁ%&%ag@ Number from 90.1 to

94.9; 20the aminés (b eing present In suc ntity to increase the Octane Number of

- at least 0.2 RQY)\pOInts g GRAMOIRRRSORSANRFSBANING Sl O&HaNe NWRbREntRbHRERM-O

RON points in the case of base gasolines having a low Octane Number. We have found that aromatic

amines of the priesembinyentirawh i) wadionlkdhsse bl tnetgreana theOsiane Niompeserian)y of
base gasolines having a high Octane Number, but also of base gasolines 25having a low Octane
Number. Gasoluted;useful for particular engines, intermediate or unfinished gasolines, in other words
to be further mixed with high Octane Number compounds, will be obtained in the second case. In the
first case, high (é)ahd!itasatieheqatssiines will be obtained useful for more recent engines managed by
an electronic system and having a great control of polluting emissions (for example Euro lll, Euro IV

andEuro V)ERRIPEBILRYISEHHR, KR 819 ENMEIRAbrTIRHRAC8 AR 1ed ignition engines. In any case

the present invention relates to engines operating according to Otto cycle

Aromatic amines (b1) and (b2) are present in an amount useful for increasing the gasoline Octane
Number of at least 0,2 RON values, usually in an amount from 0.05% weight to 5% weight of the
base gasoline, preferably from 0.1 to 5.0% weight.

20 The quantity of the aromatic amine will be related to the preset RON value of the final composition,
taking into account the RON value of the base gasoline. By consequence a large quantity of aromatic
amines results in a large increase of the RON value.

The fuel composition for internal combustion engines of the present invention can be used either as
Super gasoline (RON = 95) or as Super Plus gasoline (RON = 98-100) or as a high octane fraction

25 usable for mixing with one or more fraction having a lower RON value.

The above mentioned aromatic amines do not damage the anti-emission devices of the modern
internal combustion engines.
In relation to the base gasoline, it consists of one or more hydrocarbon fraction obtained by means of

different oil refining process or by the first oil distillation.



The following experimental examples clearly show the effectiveness of the amines (bl) and or (b2) in
improving the Octane Number of different base gasolines. For a better understanding of the
present invention, the following examples are reported. SEXAMPLES A series of gasolines, consisting
of real compDypécwisbobbatredi o exalifitreol tefit gayopilas tse hives Unésaded dolez wighs diffies eimbving ROMs of
the aromatic amines of the present invention. The so obtained samples were evaluated by performing
RON and MOMNIBAsiorég.SrisbMily teomsthiu88So B16ad ASTRND 69N EAYIEOBIEEB{AS M D
2700). 10Example 1 A high Octane Number unleaded gasoline, to be used with recent engines

managed by SAUIIEFEHF S St AMHRAS SRS AR5 RERD S P ¥BFA oL R U E ER Y1 HWE ElDures
RON 98,8 N 88,7 Density kg/m3 765 Distillation % Evap. 70C % (v/v) 24 % Evap. 100C % (v/v)
65 % Evap. 150C % (v/v) 89 Final Point 199

5 Usually the base gasolines are obtained by blending in a proper way different hydrocarbon fractions
deriving from refinery plants, taking into account its configuration.
Typical examples of hydrocarbon fractions useful, if blended in an appropriate way (well known to
people skilled in the art), to produce the base gasolines of the present invention are:
Butane gas (mainly containing hydrocarbons having 4 carbon atoms);

10 Light gasoline from the first distillation (sometimes named “light naphtha”);

Isomerate gasoline C5;
Isomerate gasoline C6;
Reformed gasoline (at a different severity grade in relation to the features of the final gasoline);
Gasoline from alkylation process;

15 Light gasoline from cracking process;

Gasoline from the first distillation (sometimes named “virgin naphtha” or “full range naphtha™);
Natural gasoline (sometimes named “Condensate”), let say room temperature liquid hydrocarbons,
present in petroleum gas produced directly at the oil well.

Moreover, base gasolines of the present invention can comprise also ethers, in particular MTBE.

20 The final gasolines can also contain minor amount of different additives, for example dyes,
antifoaming agents, and other additives used on the final gasoline formulation. In any case the final
gasolines of the present invention are in accord with the norm EN 228, which prescribes the features
of the gasolines used in the European Union.

In particular the final gasolines of the present invention allow using base gasoline largely comprising

25 refinery fractions obtained in less severe condition in comparison with those of the current Super and
Super Plus gasolines. Consequently some advantages will come from that, as energy saving, easy
control of process conditions, longer average plant life.

Besides, the final gasolines of the present invention present the improvement (see the experimental

part) consisting in having a vapour pressure equal or lower than the base gasoline vapour pressure. In



Vapor Pressure kPa 69 Oxydation Stability minutes 360 Sulfur Content mg/kg 7 Benzene Content %
(v/v) 0,5 Oxygen Content % (m/m) 2 Hydrocarbons Aromatic % (v/v) 32 Olefin % (v/iv)1 Composition
(Streams) Butanes % (v/v) 3 Reformed

fact the addition of the aromatic amines of the present invention does not tend to increase the vapour

pressure (VP) of the gasoline, as on contrary happens in the case of oxygenated compound addition,
in particular MTBE, or of excessive amounts of light fractions having a high Octane Number.
We have to remember that the VVapour Pressure is a technical and legal standard of the gasoline and it
5 must not to overcome specific values varying from a country to another, depending on the average
temperature values during the year.
Frequently the VP increase is really the limiting factor to the addition of oxygenated compounds or
light oil fractions having a high Octane Number, these methods representing the currently mainly
used ways in order to increase gasoline Octane Number. Aromatic amines of the present invention do
10 not present this drawback and their addition, in great amount too, does not cause an increase in VP.
In the experimental part (particularly in the tables) several base gasolines are reported, having
different Octane Number, prepared by mixing different hydrocarbon fractions. It has to be noted that
hydrocarbon compositions containing low amounts of 2,4-dimethylaniline and/or N-
Nitrosodiphenylamine have an Octane Number definitely higher compared with the corresponding
15 base gasoline.
The experimental part even shows that 2,4-dimethylaniline is much more efficient compared with
compounds having a similar structure, as 2,3-dimethylaniline, 2,5-dimethylaniline, o-toluidine, N-
methyl-2,4-dimethylaniline.
2,4-dimethylaniline is classified as CAS 95-68-1, while N-Nitrosodiphenylamine is classified as CAS
20 86-30-6.
The present invention relates also to a process for obtaining a fuel composition for internal
combustion engines having an Octane Number from 95 to 105, said process comprising the addition
to an unleaded and devoid of organometal compounds base gasoline having an Octane Number
(RON) from 90,1 to 103, of one or more aromatic amine selected in the group consisting of:
25 (b1) 2,4-dialky aniline, wherein the alkyl groups in position 2 and 4, independently one from the
other, are selected from the group consisting of methyl, ethyl, n-propyl, iso-propyl;
(b2) N-Nitrosodiphenylamine.
The process of the present invention can be carried out by a very simple way, i.e. by direct mixing of

the base gasoline with aromatic amines (b1) and/or (b2), for the reason that the two components are



% (v/v) 49 Naphtha from Cracking % (v/v) 27 Alkylated % (v/v) 10 MTBE % (v/v) 11 was blended with
increasing amounts of 2,4-dimethyl aniline. Related results are reported in Table 1 and in graph 1.
Table 1 Response to the Additive Amount %(m/m) RON MON 0 98,8 88,7 0,599,6 89,1 1 1.5 100,9
101.6 89,8 very miscible according to the amounts used in the preparation of the final gasoline.

As the base gasolines, they have been described above.

Aromatic amines (b1) and/or (b2) are added in a quantity able to increase the base gasoline Octane

Number of at least 0.2 RON value, usually in a quantity from 0.05 weight % to 5.0 weight % with

5 reference to the base gasoline, usually from 0.1% to 5.0 weight %.

The amount of aromatic amines in the final gasoline will be related to the RON target value starting

from a base gasoline having a given RON value. Consequently, a larger increase in RON value needs

a larger amount of aromatic amines.

The fuel composition of the present invention useful for internal combustion engines can be used as a
10 Super gasoline (RON = 95) or as Super Plus gasoline (RON = 98-100) or as a high Octane Number

composition to be further mixed with compositions having a lower Octane Number.

The present invention relates also to the use of aromatic amines selected in the group consisting of:

(b1) 2,4-dialkylaniline, wherein the alkyl groups in position 2 and 4, independently one from the

other, are selected from the group consisting of methyl, ethyl, n-propyl, iso-propyl, preferably the
15 alkyl groups in 2 and 4 position being methyl;

(b2) N-Nitrosodiphenylamine,

for increasing the Octane Number of base gasolines selected from the group consisting of:

(al) base gasolines having a low octane number, i.e. having an Octane Number from 63 to 90;

(a2) base gasolines having a high octane number, i.e. having an Octane Number from 90.1 to 94.9;
20 the amines (b1) and/or (b2) being present in such a quantity to increase the Octane Number of

- atleast 0.2 RON points in the case of base gasolines having a high Octane Number,

- atleast 1.0 RON points in the case of base gasolines having a low Octane Number.

We have found that aromatic amines of the present invention (b1) and/or (b2) are able to increase the

Octane Number not only of base gasolines having a high Octane Number, but also of base gasolines
25 having a low Octane Number.

Gasolines useful for particular engines, intermediate or unfinished gasolines, in other words to be

further mixed with high Octane Number compounds, will be obtained in the second case.

In the first case, high Octane Number gasolines will be obtained useful for more recent engines

managed by an electronic system and having a great control of polluting emissions (for example



90.2 Graph 1 Therefore it has been verified that 2,4-dimethylaniline allows to greatly increase the
Octane Number, both in terms of RON and in terms of MON, of high Octane Number gasolines, also in
presence of a 5high concentration of oxygenated components (MTBE). From the above results, it is
evident that Bub®01ppunod Weaniitiz 0b X/ Madiedkid amsirief g ivaslaid & b 228 enchedsesthtiaabgasoline RON
value of almost 1 RON point and, at least, of 0.4 MON points. A number of amines of the same
chemical grdig,fokewing expesaeahexprar|esdpady soounioredEeily @esanbheamings, (Aie andtosdhaifective
in comparison with 2,4-dimethylaniline %see Table la). 10In particular, Table la reports data related to

four aromatit"RAIARE Be-Cctepa N QbaraF dTorant Sase9rsalifine. The addition of these amines to the

same gasoling.In,ihe, same Auanty, (00 pom)jeads. o AndnRicaze I RN and N very lower
compared with i,f-aelme y?anl Ine. tI'aﬁll% a? ompounds out of the present mveDnOtlon) Amines out the
present inveptian Aneynt %o(m/m) Delta RON Delta MON 2,3-dimethylaniline 0,5 0,50 0,25
2,5-dimethylaniline 0,5 0,40 0,20 O-toluidine 0,5 0,32 0,15 N-methyl-2,4 dimethylaniline

A series of gasolines, consisting of real components obtained from different refinery plants, has been
added with different amounts of the aromatic amines of the present invention.
The so obtained samples were evaluated by performing RON and MON measures, according to
methods ISO 5164 (ASTM D 2699) and 1SO 5163 (ASTM D 2700).

10 Example 1
A high Octane Number unleaded gasoline, to be used with recent engines managed by an electronic

system, having the following features and compositions:

Gasoline Features

RON 98,8
MON 88,7
Density kg/m’ 765
Distillation

% Evap. 70°C % (vIv) 24
% Evap. 100°C % (VIV) 65
% Evap. 150°C % (vIv) 89
Final Point 199
Vapor Pressure kPa 69
Oxydation Stability minutes 360
Sulfur Content mag/kg 7
Benzene Content % (viv) 0,5
Oxygen Content % (m/m) 2
Hydrocarbons

Aromatic % (vIv) 32




0,5 0,15 0,08 Example 2 A high Octane Number unleaded gasoline, to be used with recent engines
managed by an electronic system, having the following features and composition: Gasoline features
RON 91 MON 82 Density kg/m3 0,75 Distillation % Evap. 70C % (v/v) 24 % Evap. 100C % (v/v) 60 %
Evap. 150C % (v/v) 83 Bisth Point 190 % (v/v) 10

Composition (Streams)

Butanes % (V/Iv) 3

Reformed % (V/v) 49
Naphtha from Cracking % (V/Iv) 27
Alkylated % (V/v) 10
MTBE % (VIV) 11

was blended with increasing amounts of 2,4-dimethyl aniline. Related results are reported in Table 1

and in graph 1.

5 Table 1
Response to the Additive
Amount %(m/m) RON MON
0 98,8 88,7
0,5 99,6 89,1
1 100,9 89,8
15 101.6 90.2

10



Vapor Pressure kPa 53 Oxydation stability minuti 385 Sulphur Content mg/kg 7 Benzene Content %
(v/v) 0,5 Oxygen Content % (m/m) O Hydrocarbons Aromatic % (v/v) 38 Olefin % (v/v) 6 Composition
(Streams) Isomerate % (v/v) 41,5 Reformed % (v/v)

Graph 1
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Therefore it has been verified that 2,4-dimethylaniline allows to greatly increase the Octane Number,
both in terms of RON and in terms of MON, of high Octane Number gasolines, also in presence of a
5 high concentration of oxygenated components (MTBE).

From the above results, it is evident that a 500 ppm quantity of 2,4-dialkylaniline gives rise to an
increase of final gasoline RON value of almost 1 RON point and, at least, of 0.4 MON points.
A number of amines of the same chemical group, used in the same way as additive for increasing
Octane Number, are not so effective in comparison with 2,4-dimethylaniline (see Table 1a).

10 In particular, Table la reports data related to four aromatic amines structurally similar to 2,4-
dimethylaniline. The addition of these amines to the same gasoline in the same quantity (500 ppm)
leads to an increase in RON and MON very lower compared with 2,4-dimethylaniline.

Table 1a (Compounds out of the present invention)

Amines out the present invention Amount | Delta |Delta

%(m/m) |RON | MON

2,3-dimethylaniline 0,5 0,50 0,25
2,5-dimethylaniline 0,5 0,40 0,20
O-toluidine 0,5 0,32 0,15
N-methyl-2,4 dimethylaniline 0,5 0,15 0,08

11



55,5 Condensate % (v/v) 3,0 was blended with increasing amounts of 2,4-dimethylaniline. The results
are reported in Table 2 and Graph 2. Table 2 Response to Additive Amount %(m/m) RON MON VP
(KPa) 091 8253,00,2691,982,7 0,893,784 51,7 1,395,585,2

Example 2

A high Octane Number unleaded gasoline, to be used with recent engines managed by an electronic

system, having the following features and composition:

Gasoline features

RON 91
MON 82
Density kg/m? 0,75
Distillation

% Evap. 70°C % (VIv) 24
% Evap. 100°C % (v/v) 60
% Evap. 150°C % (VIV) 83
Final Point 190
Vapor Pressure kPa 53
Oxydation stability minuti 385
Sulphur Content mg/kg 7
Benzene Content % (vIv) 0,5
Oxygen Content % (m/m) 0
Hydrocarbons

Aromatic % (VIV) 38
Olefin % (vIv) 6

Composition (Streams)

Isomerate % (V/v) 41,5
Reformed % (V/v) 55,5
Condensate % (v/v) 3,0

was blended with increasing amounts of 2,4-dimethylaniline. The results are reported in Table 2 and

Graph 2.

12



Graph 2 5Also the addition to this gasoline, having an Octane Number not particularly high, of a 1%
guantity of 2,4-dimethylaniline allows to obtain a RON increase of about 3 points and a MON increase
of more than 2 points. Table 2 also reports the Vapor Pressure values (VP) of a non-blended gasoline
and a gasoline blended with 0.8% of 2,4-dimethylaritile 2It can be noted that the addition of the amine
does not tend to increase the gasoline VP. On the contrary it is known that blending of oxygenated
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Also the addition to this gasoline, having an Octane Number not particularly high, of a 1% quantity of

2,4-dimethylaniline allows to obtain a RON increase of about 3 points and a MON increase of more

than 2 points. Table 2 also reports the Vapor Pressure values (VP) of a non-blended gasoline and a

gasoline blended with 0.8% of 2,4-dimethylaniline. It can be noted that the addition of the amine does

not tend to increase the gasoline VP. On the contrary it is known that blending of oxygenated

10 compounds (MT

BE) causes a VP increase.

The Vapor Pressure is considered a technical and legal standard of the gasoline and it must not to

overcome some specific values varying from a country to another, depending on the average

temperature values during the year.

Frequently the VP increase is really the limiting factor to the addition of oxygenated compounds,

13



VP (kPa) 0 93,5 57,3 0,20 94,4 56,3 0,90 96,0 55,0 Graph 3 Usually the hydrocarbon fraction coming
from the Isomerisation plant (hamed Isomerate) is used into the refinery plant in order to increase the
Octane Number of gasolines, without increasing the 5aromatic hydrocarbon content. However this
fraction is nabeylweyssanaitalihe icuaegtipntiynhe cessavyytone nsigretohimeeape ghaflireqOcenee Nisiadated to
the Octane Number. The above results show that a quantity equal to 0.5% of 2,4-dimethylaniline is
able to increAsngie RTRe Vefl e dTrassb v Bt A0 1% R ditRSENA NN SlyvORtkiaNd ROMNetReate Beaibout
3 points. Therefore the use of this additive can aid the refinery plant allowing it not to give up a high
Octane Nunf¥HM HOHRsTH% &R ED E5e3e4NdRethylaniline addition does not involve a Vapor
Pressure in%egr%e eb?tter still the Vapor Pressure is reduced by increasing the additive concentration.
Example 4 W %c ane Number gasoline (RON = 69.4), totally consisting of a first distillation gasoline
named "Virgi ﬁ\aﬁ’@H@H@N&wﬂeﬁﬂ%&@%%%ﬁ&mﬂ%’Mlﬂ}&&@ﬁ?%ﬂ%ﬁma § B an electronic
2,4-dimethylaniline. 15These gasolines almost totally contain linear chain saturated hydrocarbons and
then are chajaeierirgdngiHetaliveivdavitieiane dsRiont he obtained results are reported in Table 4
and Graph 4. Table 4 Response to additive Amount %(m/m) RON
Composition (Streams)

Isomerate % (V/v) 41,5
Reformed % (V/V) 55,5
Condensate % (v/v) 3,0

is blended with increasing amounts of 2,4-dimethylaniline. Related results are reported in Table 3 and

Graph 3.
10 Table 3
Response to additives
VP
Amount %(m/m) RON (kPa)
0 93,5 57,3
0,20 94,4 56,3
0,90 96,0 55,0

14



173,2379,9 688 Graph 4 5Example 5 A low Octane Number gasoline having the following features
and composition: Gasoline features RON 80 MON 69,5 Density kg/m3 755 Distillation % Evap. 70C
% (v/v) 8 % Evap. 100C % (v/v) 39 % Evap. 150C % (v/v)
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Usually the hydrocarbon fraction coming from the Isomerisation plant (named Isomerate) is used into
the refinery plant in order to increase the Octane Number of gasolines, without increasing the
5 aromatic hydrocarbon content. However this fraction is not always available in a quantity necessary
to ensure the respect of requirements related to the Octane Number.
The above results show that a quantity equal to 0.5% of 2,4-dimethylaniline is able to increase the
RON value of 1.5 points. A 1% addition allows to obtain a RON increase of about 3 points. Therefore
the use of this additive can aid the refinery plant allowing it not to give up a high Octane Number.
10 It has to be noted that 2,4-dimethylaniline addition does not involve a VVapor Pressure increase, better
still the Vapor Pressure is reduced by increasing the additive concentration.
Example 4
A low Octane Number gasoline (RON = 69.4), totally consisting of a first distillation gasoline named
“virgin naphtha” or “full range naphtha”, is blended with increasing amounts of 2,4-dimethylaniline.
15 These gasolines almost totally contain linear chain saturated hydrocarbons and then are characterized
by relatively low Octane Number.

The obtained results are reported in Table 4 and Graph 4.

15



94 Final Point 178 Vapor Pressure kPa 30,1 Oxydation Stability Minuti Sulphur Content mg/kg
Benzene Content % (v/v) Oxygen Content % (m/m) Hydrocarbons Aromatic % (v/v) 30 Olefin % (v/v)

1

Table 4
Response to additive
Amount %(m/m) RON
1 73,2
3 79,9
6 88

Graph 4
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Amount

% (m/m)

——RON

A low Octane Number gasoline having the following features and composition:

Gasoline features

RON 80
MON 69,5
Density kg/m® 755
Distillation

% Evap. 70°C % (vIv) 8

% Evap. 100°C % (V/V) 39
% Evap. 150°C % (vIv) 94
Final Point 178
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Composition (Streams) Reformed % (v/v) 92 Light Virgin Naphtha % (v/v) 8 is blended with increasing
amounts of 2,4-dimethylanifine. The related results are reported in Table 5 and Graph 5. Table 5
Additive response Amount %(m/m) RON MON 1 82,8 71,6 3 87,6 74,8 7 97,3 81,5 Graph 5 Example

6 A low Octane Numbenmgasiobires(RON = 63.0), completelkreonsisting of nadural gasoline (sometimes
5named "condensate”,|i.e. liquid at room temperature hydrocarbons, contained in the natural gas
directly extracted from tRsysesie) Steblénded with increasinylemtounts of 2|4-dimethylaniline.

Sulphur Content mag/kg

Benzene Content % (VIv)

Oxygen Content % (m/m)

Hydrocarbons

Aromatic % (viv) 30

Olefin % (VIV) 1

Composition (Streams)

Reformed % (V/Iv) 92

Light Virgin Naphtha % (VIv) 8

is blended with increasing amounts of 2,4-dimethylaniline. The related results are reported in Table 5 and

Graph 5.
5 Table 5
Additive response
Amount %(m/m) RON | MON
1 82,8 |71,6
3 87,6 |74,8
7 97,3 (815

17



Also these gasolines almost totally consist of linear chain saturated hydrocarbons and then are
characterized by relatively low Octane Number. Related results are reported in Table 6 and Graph 6.
10Table 6 Additive response Amount %(m/m) RON 1 65,6 369,45 73,8 7 78 Graph 6 As above
shown, an additive blending of 5% allows to obtain GrBBN increase of about 8 points. Different amines
structurally similar to 2,4-dimethylaniline have been tested too. 5Table below (Table 6A) lists four
amines structurally similar to 2,4-dim an amount of 5%, a
noticeably lower increase of RON®an ent invention) Amines
out of the present invention Dosaggi 5,04,8
2,5-dimethylaniline 5,0
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Example 6

A low Octane Number gasoline (RON = 63.0), completely consisting of natural gasoline (sometimes
5 named “condensate”, i.e. liquid at room temperature hydrocarbons, contained in the natural gas

directly extracted from the wells), is blended with increasing amounts of 2,4-dimethylaniline.

Also these gasolines almost totally consist of linear chain saturated hydrocarbons and then are

characterized by relatively low Octane Number.

Related results are reported in Table 6 and Graph 6.

10 Table 6
Additive response
Amount %(m/m) RON
1 65,6
3 69,4
5 73,8
7 78
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4,0 o-toluidine 5,0 3,2 N-methyl-2,4-dimethylaniline 5,0 1,5 Example 7 10N-Nitrosodiphenylamine has
been evaluated in presence of modern unleaded gasolines, to be used with recent engines managed
by an electronic system, having the following features: Gasoline features RON 95,9 Density kg/m3
0,74 Distillation % Evap. 70C % (v/v) 25 % Evap. 1@0&pH6 (v/iv) 65 % Evap. 150C % (v/v)
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As above shown, an additive blending of 5% allows to obtain a RON increase of about 8 points.
Different amines structurally similar to 2,4-dimethylaniline have been tested too.

5 Table below (Table 6A) lists four amines structurally similar to 2,4-dimethylaniline that cause, when
blended in an amount of 5%, a noticeably lower increase of RON and MON.

Table 6A (Amines out of the present invention)

Dosaggio | Delta
Amines out of the present invention %(m/m) |RON
2,3-dimethylaniline 50 4,8
2,5-dimethylaniline 50 4,0
o-toluidine 50 3,2
N-methyl-2,4-dimethylaniline 50 15
Example 7
10 N-Nitrosodiphenylamine has been evaluated in presence of modern unleaded gasolines, to be used

with recent engines managed by an electronic system, having the following features:
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84 Final Point 193 Vapor Pressure kPa 69 Oxydation stability min 400 Sulphur Content mg/kg 8
Benzene Content % (v/v) 0,5 Oxygen Content % (m/m) 1,5 Hydrocarbons Aromatic % (v/v) 35 Olefin
% (v/v) 6 In some cases this amine allows a RON and MON increase (Table 7 and Graph 7) better

than 2,4- dimethylaniline{sgpiaiésagifesiency). Table 7
RON 95,9
Density kg/m’ 0,74
Distillation
% Evap. 70°C % (V/V) 25
% Evap. 100°C % (V/Iv) 65
% Evap. 150°C % (VIV) 84
Final Point 193
Vapor Pressure kPa 69
Oxydation stability min' 400
Sulphur Content mg/kg 8
Benzene Content % (V/v) 0,5
Oxygen Content % (m/m) 15
Hydrocarbons
Aromatic % (V/Iv) 35
Olefin % (VIv) 6

In some cases this amine allows a RON and MON increase (Table 7 and Graph 7) better than 2,4-

dimethylaniline (greater efficiency).

Table 7
Additive response
Amount %(m/m) RON
0 95,9
0,175 96,9
0,35 97,5

20



Additive response Amount %(m/m) RON 0 95,9 0,175 96,9 0,35 97,5 Graph 7 It can be observed that
following the blending of a small quantity of N-Nitrosodiphenylamine, <just 0.33%, the gasoline Octane
Number increases of more than 1.5 points. 5Using the same gasoline, 2,4-dimethylaniline does not
allow obtaining the same performance (0.5% blendidggatises a RON increase of less than 1 point).
Example 8 A high Octane Number unleaded gasoline, to be used with recent engines managed by an

electronic system, having the follawing-features:-Gaseline-features-RON-102,4 MON 89,7 Density

kg/m3 750 10 has been blended with increasing amounts of N-Nitrosodiphenylamine. The related

results are reported in Table 8

w

8

antf Graph's.

’p-—

g
G7
i
on
o5

0.1

Amount

===R0ON

(I

=)

Y%(m/m)

w 7

(=0
e

It can be observed that following the blending of a small quantity of N-Nitrosodiphenylamine, <just

0.33%, the gasoline Octane Number increases of more than 1.5 points.

5 Using the same gasoline, 2,4-dimethylaniline does not allow obtaining the same performance (0.5%

blending causes a RON increase of less than 1 point).

Example 8

A high Octane Number unleaded gasoline, to be used with recent engines managed by an electronic

system, having the following features:

Gasoline

features

RON

102,4

MON

89,7

Density

kg/m?

750

10

has been blended with increasing amounts of N-Nitrosodiphenylamine. The related results are

reported in Table 8 and Graph 8.
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Table 8 Additive response amount %(m/m) RON MON 0 102,4 89,7 0,185 103,4 90,2 0,375 103,7
90,5 0,5625 104 91,1 0,75 104,4 91,1 1,125 104,7 92 Graph 8 Example 9 An unleaded gasoline to be
used with recent engines managed by an electronic system having the following features: Gasoline
features

Table 8
Additive response
amount %(m/m) RON MON
0 102,4 89,7
0,185 103,4 90,2
0,375 103,7 90,5
0,5625 104 91,1
0,75 104,4 91,1
1,125 104,7 92
Graph 8
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Example 9
An unleaded gasoline to be used with recent engines managed by an electronic system having the

following features:

Gasoline features

RON 95
Density kg/m® 0,73
Distillation
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RON 95 Density kg/m3 0,73 Distillation % Evap. 70C % (v/v) 28 % Evap. 100C % (v/v) 64 % Evap.
150C % (v/v) 80 Final Point 199 Vapor Pressure kPa 70 Oxydation Stability min 380 Sulphur Content
mg/kg

% Evap. 70°C % (VIV) 28
% Evap. 100°C % (vIv) 64
% Evap. 150°C % (viv) 80
Final Point 199
Vapor Pressure kPa 70
Oxydation Stability min' 380
Sulphur Content mag/kg 6
Benzene Content % (VIV) 8
Oxygen Content % (m/m) 1,5
Hydrocarbons

Aromatic % (VIV) 30
Olefin % (v/v) 7

has been blended with increasing amounts of N-Nitrosodiphenylamine. The related results are
reported in Table 9 and Graph 9.

Table 9

Additive response

Amount %(m/m) RON
0 95
0,25 97
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6 Benzene Content % (v/v) 8 Oxygen Content % (m/m) 1,5 Hydrocarbons Aromatic % (v/v) 30 Olefin
% (v/v) 7 has been blended with increasing amounts of N-Nitrosodiphenylamine. The related results
are reported in Table 9 and Graph 9. Table 9 Additive response Amount %(m/m) RON 0 95 0,25 97
CLAIMS 1. Fuel composition useful for internal combrapti®n engine having an Octane Number from 95
to 105 comprising:

38

375
g /

355

355 /

345

34 T Y T T T 1
a 0,05 0.1 0,15 02 025 03

Amount %(m/m)

——FON
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(a) an unleaded and devoid of organometal compounds base gasoline having an Octane 5Number
(RON) from 90.1 to 103: (b) one or more aromatic amines selected in the group consisting of:  (b1)
2,4-dialkylaniline, wherein the alkyl groups in position 2 and 4, independently one from the other, are
selected in toeAgMASp consisting of methyl, ethyl, n-propyl, iso-propyl;  (b2) N-Nitrosodiphenylamine.
102. Composition according to claim 1, wherein the alkyl groups of 2,4-dialkylaniline are both methyl
groups. 3. Cbmpéslienpasitiordinefubfenanaral\serapuaiiah engromiaria aiani feta(p Nuaivdldrap 2p 4ed Present
in such quantity to increase the base gasoline octane number of at least 0,2 RON points. 4.
Compositiorf48EBrHI%g to claim 1, wherein the aromatic amines are present in a quantity from
150.05% by We& ht to 5.0% %e\geg%n dwitokll r%gerence to the base g@sgline g)rqferq%!‘yi l11‘ro‘[31rr1] %1% to

5.0% by weight.™. Co?ﬂp%%ﬁlon accorcﬁ\r/wgdto cIZim m v?/ﬁ!erce%mﬂ% %s%saé’sgﬂr'l%ecomp ises ctane

hydrgcarbowﬁ%gpmqgm%ggmz1§g{tane gas (mainly containing hydrocarbons having 4 carbon
atoms); 20Light gasoline from the first distillation (light naphtha); Isomerate gasoline C5; Isomerate

gasoline C6; Rgformed gaselngedabicdifpientreranitiargiairdertiag dp the characteristics of the
final gasoline; 25Gasoline from alkylation process; Light gasoline from cracking process; Gasoline

from the first digbillatior? @udialaylge insep e | N bl Darsofin & (eitide 2ssaid ), &rdGmmipositione dorording
to claim 1, wherein the base gasoline contains ethers, preferably MTBE. 7. Process for obtaining a
fuel composifibAtiEsed(n Felese Hh AecTRIPESIO BE GHaaaise Wnroeiame HarRseykrom 95 to 105
comprising the addition to. an unleaded and devoid of organometal compounds base gasoline having
an octane numlslé?r)(R(lJ\'R”'fFE}?ﬂd%‘T}t'@TU?'of one or more aromatic amines selected from the group

e g e e : I : - i |
i S SIS MRS SRR o e s A R
N-Nitrosodipg?gurbgl_amine. 8. Use of aromatic amines selected from the group consisting of:

3. Composition according to claim 1, wherein the aromatic amines (b1) and/or (b2) are present in
such quantity to increase the base gasoline octane number of at least 0,2 RON points.
4. Composition according to claim 1, wherein the aromatic amines are present in a quantity from
15 0.05% by weight to 5.0% by weight with reference to the base gasoline, preferably from 0.1% to
5.0% by weight.
5. Composition according to claim 1, wherein the base gasoline comprises hydrocarbon fractions
selected from:
Butane gas (mainly containing hydrocarbons having 4 carbon atoms);
20 Light gasoline from the first distillation (light naphtha);
Isomerate gasoline C5;
Isomerate gasoline C6;
Reformed gasoline (at a different severity grade in relation to the characteristics of the final
gasoline;
25 Gasoline from alkylation process;
Light gasoline from cracking process;
Gasoline from the first distillation (full range naphtha);
Natural gasoline (Condensate).

6. Composition according to claim 1, wherein the base gasoline contains ethers, preferably MTBE.
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(b1) 2,4-dialkylaniline, wherein the alkyl groups in position 2 and 4, independently one from the
10other, are selected in the group consisting of methyl, ethyl, n-propyl, iso-propyl, (b2)
N-Nitrosodiphenylamine, for increasing the Octane Number of base gasolines selected from the group
consisting of.. () deasefgasmniiings) haui ganiowsit@atasstuNiomibernalecdnahuistipaangiotaimes ik anleetdtom 63
to 90; (a2) base gasolines having a high octane number, i.e. having an Octane Number from 90.1 to
1594.9; the awihes {19m) Andpod 0b2yanenrig ereSe mdgpiipicioa uantesded inrted@itheOerganemaahber
of atleast 0.2 points RON in the case of base gasolines havirégr;RfaUhi h Octane Number, atleast 1.0

points RON FATHREUEHS 86T BROE 5L RAANG A TER EReAR b0 103 of one or more aromatic

amines selected from the group consisting of:
5 (b1) 2,4-dialkylaniline, wherein the alkyl groups in position 2 and 4, independently one from the
other, are selected from the group consisting of methyl, ethyl, n-propyl, iso-propyl;
(b2) N-Nitrosodiphenylamine.
8. Use of aromatic amines selected from the group consisting of:
(b1) 2,4-dialkylaniline, wherein the alkyl groups in position 2 and 4, independently one from the
10 other, are selected in the group consisting of methyl, ethyl, n-propyl, iso-propyl,
(b2) N-Nitrosodiphenylamine,
for increasing the Octane Number of base gasolines selected from the group consisting of:
(al) base gasolines having a low Octane Number, i.e. having an Octane Number from 63 to 90;
(a2) base gasolines having a high octane number, i.e. having an Octane Number from 90.1 to
15 94.9;
the amines (b1) and/or (b2) being present in such a quantity to increase the Octane Number of
- atleast 0.2 points RON in the case of base gasolines having a high Octane Number,

- atleast 1.0 points RON in the case of base gasolines having a low Octane Number.
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