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PROCESS FOR THE PRODUCTI ON OF HYDROCARBON BLENDS W TH

A H GH OCTANE NUMBER BY THE HYDROGENATI ON OF
WOROROMIRBON BLENDS CONTAI NI NG BRANCHED OLEFI NeCx/€REN$4/011362

The present invention relates to a process for the

production of hydrocarbon blends with a high octane

nunber by the hydrogenation of hydrocarbon bl ends

cont ai ning branched C, and olefinic cuts, optionally

obt ai ned by the selective dinerization of hydrocarbon

cuts contain ing isobutene. Refineries throughout the

world are currently in the process of producing "Low

Envi ronnment al | npact Fuel s" (characterized by a

reduced content of aromatics, olefins, sulfur and a

| ower volatility) , obviously attenpting to m nim ze

the effect of their production on the functioning of

the refinery itself. MIBE and al kyl ated products are

t he nost suitable com pounds for satisfying the future
PR@SHFHTIsFOR rBIE nBRPBYCTRENe T HEERUSARBPNMEBENDS aWITH A

present hindered by unfavour able |egislative
HIGHuPatAYEs NHYBERs RBY kylHdt eHYPROGENATIANVeOE |HYRRQ@EARBON

availability.As a result of the continuous attacks on
BIVINBE GNAINTING BIooYCHED d8gitadelsl [IdURs and pr esuned

toxicity, this com pound has been banned fromfuels in

Cal iTher npreaadt i ninwent igitheresaaees tion eheotddfkeH0%or the

approximately of the world market) ; consequently not
promiuctisn tofdi hifdroatdrbonfloiesée wishusehfibbgetdiemen iimber

that of other alkyl ethers) in re
by the hydrogenation of hydrocarbon blends containing

branched Cg, Ci2 and C;s olefinic cuts, optionally obtained
by the selective dimerization of hydrocarbon cuts contain-
ing isobutene.

Refineries throughout the world are currently in the
process of producing “Low Environmental Impact Fuels”
(characterized by a reduced content of aromatics, olefins,
sulfur and a lower wvolatility), obviously attempting to
minimize the effect of their production on the functioning
of the refinery itself.

MTBE and alkylated products are the most suitable com-
pounds for satisfying the future demands of refineries,
however the use of MTBE is at present hindered by unfavour-
able legislative regulations whereas alkylated products

have a limited availability.
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fornmul ated fuels in the near future, but rather, the

re noval of this ether will create considerable
w@e@bless2 for refineries as, in addition to i tBCTEPRIv04/011362

octane function, MIBE al so exerts a diluting action of

t he nost harnful products for the environment (sulfur,

aropmtics nzene product

undotibte iesu“eL&ea g:o}%r%oﬁﬁ%thbl F’efagq‘mﬂkft ed* %@ég gue to
lt‘sﬂeoegnﬁpelﬁ%g% “i%ﬁﬁé%'@t ?v%s%% P ign s com-
Pogl%ha?‘aéo%%g Soipech Eron ShEtEnd ™ SPUndT e e in many
otPiit 'Tia9S cHBaBig ofShet V4T, AEPCRPAEAE i 68 the world

rocar bons, such as, for exanple, isobutane which
maEfﬁ/{ﬁ& 4] @&Sﬁquﬁﬁtlléfac@?BnOPﬂYI i i ot pRadd icaldl yreafpyesee
strong acids, with olefins (pro pylene, butanes,
itgemtstne o hed il Bhekdor p%la%u Agkyat @idiags)c i re-
hydr ocarbons with a high octane nunber. Hi gher

fopFiydatefondiedr aliky Facednerbdbetareharbthosatlernerithy re-

avai | abl e, however, would require the construc - - 2
moveil o fofthig g%tmlkywaﬂloncwt% gensdderedliet problems for
scarcity, an al kylated product does not represent a _
regonrodesy ashi chni s.ddidel gnaviat | abke latglpr esémneontuhetion,
mar ket, but fornms a com ponent of gasoline used for
MIBaptilse useents t be defliténicesawhioh prddudes i mosthi barmful
represents a great limtation for the |arge-scale
products for the environment (sulfur, aromatics, benzene,
etc.).

Alkylated products are undoubtedly ideal compounds for
reformulated fuels as they satisfy all the requisites en-
visaged by future environmental regulations as they combine
a high octane number with a low wvolatility and the practi-
cally complete absence of olefins, aromatics and sulfur.

A further positive aspect of alkylation is that it is
capable of activating isoparaffinic hydrocarbons, such as,
for example, isobutane which binds itself, by reaction in
ligquid phase catalyzed by strong acids, with olefins (pro-
pylene, butanes, pentanes and relative blends) producing
saturated C;-Cy hydrocarbons with a high octane number.

Higher productions of alkylated products than those

currently available, however, would require the construc-
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use of al kyl ated products as the construction of new

units is limted by the inconpatibility of the
w@2108l0ys13 used in traditional processes (hydrPCHEP2000011362

acid and sulfuric acid) with the new environnent al

regul ati ons: processes Wi th hy drochloric due to the

us. nat this ac | IIy
?% %gar01ty, an

.da
tigB HEanEd oA ea%ﬂpartoloe%s%%l%ﬁt RSeul
[t of it t .
2L EF e BB diiS s ofChr S%%Re%%%ac'mﬁ.yc?%%@%tﬁi‘&m?h is
wiER1Y| F9RL LaPs et E GBI opR R THELFE CoRfer EPaNS @ com-
applic b|||t must still_be denppstrated., I n order _to
PopgaE %/90} upRdr 8 PR ESBR t UREl ITThate® t gefhdneries

made to pureI% hydr ocar bon products, such as those
whdghaPrEdUE¢ ke sel ective dimerization of Cand C
ol efins, which, as a result of their octane
cha?ﬁéﬁeF?@F?é@né‘-ﬁoﬁhgdferﬁtgﬂ%?ste%ﬁfw CEPanERRUABEPES-sCcale
RO?) and al so Mbtor Cctane Nunber (MON)) and their .
uspoidfi g kpdiated gusrdust at pBi £yeh RONISEW Etd Poi @if ) naveunits
included in the range of conpo- sitions which are
isextimémeidy bvhttdresinepnpat ibbL aFHi oF Fase ofdtpebysikschsed in
are nore conpatible with current environmental demands
traddtigomér prariessegoftardiomivkorict | yctdl drd sulfuric acid)
pol ymeri zation) processes were widely used in refining
with tthe tiew enestommehtalt regulbtdooenyartodevsd®i Win hy-
C-Colefins
drochloric due to the dangerous nature of this acid, espe-
cially in populated areas, processes with sulfuric acid as
a result of its highly corrosive capacity as well as the
considerable production of acid mud which is difficult to
dispose of.

Alternative processes with solid acid catalysts are
being developed but thelr commercial applicability must
still be demonstrated.

In order to face this problem, increasing resort will
have to be made to purely hydrocarbon products, such as
those obtained by the selective dimerization of C; and C,
olefins, which, as a result of their octane characteristics
(both a high Research Octane Number (RON) and also Motor
Octane Number (MON)) and their boiling point (poor volatil-

ity but low end point) are included in the range of compo-
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into so-called "polyner" gasoline. Typical olefins

whi ch are oligonerized are mainly propyl ene, which
w@raem43Q2 ) diners or slightly higher ol i gomerBCT/EP2004/011362

dependi ng on the process used, and isobutene which

mai nl y gives (C ) dinmers but always acconpani ed

o1 GO %ﬁ{ LeGR 1 ﬂitgg?és@iﬁgoﬁgfso(:)@a)lnl-ﬁ@ Yas-

DYOCGSS ea S tO ttlf}Ie producti on of a gaso I ne wt

olll}l %?fe (%Q@Qﬂﬁy o%t UtcuiaLJr% tVV'ethrﬂ”cJﬂrr@?ltal

sensi Vlty ue o ure Inic C aracterlstlc

deﬁgn Qe product (for nore specified details on the

process see: . . Gary, . . Handwerk, "Petroleum

Ref {.ni Tech .nol o nd Econqm c ,
el e (T56RF zledaorr%%tel%| R ES yreriza-
N % t he groduct re rese£ an_evi dent mit to.th h thir-
1 PHoRECERThe il ¥ o®5 tlﬁles]e THoS altways -ttt
,causes a considerahl e reduction_in the, ctan
Ci%har Werf‘%ﬁi:@sr Re ORI, W dP: ?réeg‘* efins
activity, If we Limt_ our attentlon to .t
RG] GEERISH OIPUTSBhuER i< 5 TR rabefhpg wbich
reaction is generally car- - -ried out with acid
arg afalPensrigen aasr%horg%h]a%yc pomzaﬂs% mhé&lbngéves (Ce)
solid (for exanpl e kieselguhr) catlonlc ex chan
digyg %sﬁshsehﬂsquhwdge@lrdso%W%eS HSerBR189| PBNIT e proc-
acid derivatives, silico-alumnas, m xed oxi des,
esy geped esand | boPPREeEE OfRiH oFe Rl BAJANERI igs) edmers but

The mai n probl em of dinerization, which has hindered
always accompanied by considerable quantities of higher

oligomers (Ci2").

This process leads to the production of a gasoline
with a high octane number (RON about 97) but also with a
high sensitivity due to the purely olefinic characteristic
of the product (for more specified details on the process
see: J.H. Gary, G.E. Handwerk, "“Petroleum Refining: Tech-
nology and Economics”, 3™ ®m4., M. Dekker, New York,
(1994), 250). The olefinic nature of the product represents
an evident limit to the process as the hydrogenation of
these blends always causes a considerable reduction in the
octane characteristics of the product, which thus loses its
activity.

If we limit our attention to the oligomerization of

isobutene, it is known that this reaction is generally car-
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its industrial developnment, is the difficulty in

control ling the reaction rate; the high activity of
w@bkdosnksse catal ytic species together w th thePCI/EP2004/011362

difficulty in controlling the tenperature in the

reactor, does in fact make it extrenely difficult to

rléddettQEEQd%kEkP”c£€éf éQQSSBEh!%QPE% %pﬁ8r189a01d sup-

grow ng cnal ns and cons quent to o

poﬂyéw wltgéfig mg g%gﬁ%?él%ﬁ% Hyg cationic ex-

Vlt nerlzatl react I ons,

chatng:fgznclifdlﬁegaﬁt ”i UF)rdma :'.c?g gﬁﬁﬁx%%ssﬁ\é% or sulfonic

ages 0 ﬁéav ONers such as tr

ecI|V|t of 15 60 nd tetra se| ect IVIt
J%f TR a0 S0 e s o Eepl Grery ot e o
the soline fr ctlontag P é are to hlgh boi I i ng and
qFéﬁF Sht 3 figt 21 6Ss"PR” y| Fd to gasoline;

as far as, trlne or , dr ogenat ed derivatives
arghﬁNW%%ﬂnEHO ﬁq édgﬁggﬁﬁéagggﬂr %h EGSC&'Ahered
their concentra tion as the char ter zed by a

itshot PRRREPHitht SEVRI-CPIERI ) g? %@ ‘%rﬁa t'f?>(ﬁ|t tiPe control-

specifications on the final boiljng p0|nt of
lingef bRRuIERAH YaRolTHeR! ths -RhIBr Gt i6loht &fn @ll these
better-quality product by reach ing_hi
catadiveclq FRGEESE cERESRSET wHith drke >@@fgsw%§ymmgmntrol-
it is possible to use different solutions which can
linghderat eerprratting tin ofhe heeagtarystdoatd onseqtefely 1
control the reaction rate: oxygenated conpounds can be
exﬁﬁﬁmﬁyy(gqﬁﬁy@ubncgpollmpg/éhe addition reactions of iso-

butene to the growing chains and consequently to obtain a
high-quality product characterized by a high selectivity to
dimers.

In dimerization reactions, there is in fact the forma-
tion of excessive percentages of heavy oligomers such as
trimers (selectivity of 15-60%) and tetramers (selectivity
of 2-10%) of isobutene. Tetramers are completely outside
the gasoline fraction as they are too high-boiling and
therefore represent a net loss in yield to gasoline; as far
as trimers (or their hydrogenated derivatives) are con-
cerned, it is advisable to strongly reduce their concentra-
tion as they are characterized by a boiling point (170-
180°C) at the limit of future specifications on the final

boiling point of reformulated gasolines.
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al kyl ether and/or primary alcohol) in a
substoi chionetric quantity with respect to the
wo sobuossne fed in the charge using tubul ar andP@I/EP2004/011362
adi abatic reactors (1T-M 95/ A001140 of 01/06/1995, I
-M /AO of 15/05/1997 and | T-M 99/ A001765 of

05/Q8/ Ecﬁoh%rttaiﬁf Yo ait)&@@@i:—sﬁﬁéﬂip?i g%%&l@%.u?)gr 4%ach-

t_er utyl alco | n_ a Sg -st ol ? hO!’TEt quant | _
N e A Nl N e

27/.05/1994;. alternativ , LU I8 possihble_t uitably .
vty the EnaPGEony L Mo Phe O Shar GETWELRIG, Mhich

oo P uPE ! SN SoRPD BLLEIM et e e By
isopftqge content (<_20% by weight) and use a |inear
COiTRt 1S IR Ehe Pat 6 greater than 3 : in this case,

the use of reactors such as tubular or "Boling Point

* pRSGtsd CopupPends eant bel uPpdg (tisstieaperdiaptwl and/or
increase, .is fund ntal fqr obtain_ing high .
Sdiet i FPREs (|&ﬁ§f%oopﬁe@fm of186P@8) 20088 . &  sub-
Using these solutions, it is therefore possible to fa-
Sta CHiGHeHHE dIHERE 21 B! TRSBBMere di¢ Lsobutens fed
I sobutene/ n-butene co -dinerizations , wth respect to
ihethE gIMIIS at i HHLT akdaieind BRE/OE g@idhgtbe reactors
ol i goneri zati on-pol yneri zation re actions of |inear
ik BHeES AR AP e fabour®l B/ he o t e B U011 he of

di meri zation product is then preferably hydrogenated
15/05/1997 and IT-MI99/A001765 of 05/08/1999);

e tertiary alcohols can be used (such as terbutyl alcohol)
in a sub-stoichiometric quantity with respect to the iso-
butene fed in the charge using tubular and/or adiabatic
reactors (IT-MI94/A001089 of 27/05/1994;

e alternatively, it 1s possible to suitably modify the
charge by mixing the fresh charge with at least a part of
the hydrocarbon stream obtained after the separation of
the product, so as to optimize the isobutene content (<
20% by weight) and use a linear olefin/isobutene ratio
greater than 3: in this case, the use of reactors such as
tubular or “Boiling Point Reactors” capable of control-
ling the temperature increase, is fundamental for obtain-
ing high selectivities (IT-MI2000/A001166 of 26/05/2000) .

Using these solutions, it is therefore possible to fa-
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to give a conpletely saturated final product, with a
hi gh octane nunber and | ow sensitivity. For
WO k0oss#a3aL | ve purposes, the octane nunbers andPCEEP100¥/€11362
boi ling points of some of the products obtained by the
di meri zation of isobu tene are indicated in the

votifl @ Ng; habt 84+ PREDUGT RON-MDLP. Bng( Qsoob e/n-butene
Di i sobutyl enes 100 89 100-105 Iso- octané 1 1%% g%

co T&hm!eﬂgaw'o%%es Wil %g%%%%@%wggo%ﬁg@f ization, and

tri-rsobutyl’enés 101 ogena |on of’

St o, |- eies Aot L Blela A8 S BN Gion o
aC{b8ﬁg %%Seldllg ?h ?n‘%gah’%&({; a%d/ ?VOL]%%éuggort ;2 tem-

met al Wwei g
e Lolllrglons usedfor both groups are quite simlar; |n
P Jt”%e casé of nickel catalysts, resort nust be made

r her dr en/ol ef.n ratiq as_these
-ca ]\é{gygﬁgeﬁé\? &oé’rééf C? tenﬁ%n&}eflo%re% ﬁ?ﬁf%rogen‘
K f th fins as cat aI ysts
2t G o tPedh Hho? | bR RECENB e b1 § bl SOt FHED 2
resence of su]furated conpounds; the maximum guantity

higlh  QAtAGe t RBJOEEN T ef Qe $8S Highh taf t hFPEs pekkugtgrative

proxi mately 10 ppm tol erated by _catal yst s, _based on
Puwg BFES met &P s OCFRESs BUBRETEN 38X tdfd by Sroidking yraints of

be used therefore depends on the . , . .
some of the products obtained by the dimerization of isobu-

tene are indicated in the following table.

PRODUCT RON MON b.p. (°C)
Diisobutylenes 100 89 100-105
Iso-octane 100 100 99
Tri-isobutylenes 100 89 175-185
Hydrogenated tri-isobutylenes 101 102 170-180

The hydrogenation of olefins 1s generally effected using
two groups of catalysts:
- those based on nickel (20-80% by weight) ;
- those based on noble metals (Pt and/or Pd) supported
on a metal content of 0.1-1% by weight.
The operating conditions wused £for both groups are
quite similar; in the case of nickel catalysts, resort must

be made however to a higher hydrogen/olefin ratio as these
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particul ar charge to be hydrogenated. A w de range of
operating conditions can be adopted for the

whyasogsnati on of olefins; it is possible to OPEr/EP®O4/ON1362
vapour phase or in liquid phase but operating
conditions in liquid phase are preferred. The reactor

cat3qYdur atlan gan,he 6l ecLadoheomadiabal | ¢abixedaBed:ne

ors, reactors, stirfed reactors or colum

cr [ a%%g;ég t%ﬁp Eie%'ﬁspr%ﬁﬁiﬂ§¥i6§§33.985@5& Bts are less

e use or an a atic reactor I ch can
cosfparar cleby EntEr e T o b koBTRg 1o Tarogen " oF
suldaii 15aRR0 S NRa. Chfe PEAKTHondRBABGr Kt Gre Do Ehey
car a4 G s 81 Lt RETOPRF P B Gark A pre B agy 10 PP
O TR T LTt EFF HETER QPRSP o U RPF ekt T OR T oTRenEpRFFyon
of [y TR @ PRt bTSE REOnDar BEIar BB Bl OUGCToPPREF N the
paith 13 TAT CURRTIRAFD 187 BYTRESCORERL of roai dusl

olefins in the product de pends on_the use of the

pr dduwtdet seinge | alt PeGRid R BPRAHEI R | FPfg 4% ofifiopted

the dinerization of isobutene (which can be used as
foranporieydsogenagagol Phes}chhBshabFngst RESPPLBuFRgoPerate
- average conposition C: 80-95% by weight C . 5-20%Db
in weimtr phase or in liguid phase but operating condi%ions
in liquid phase are preferred. The reactor configuration
can be selected from adiabatic fixed bed reactors, tubular
reactors, stirred reactors or column reactors, even if the
preferred configuration envisages the use of an adiabatic
reactor which can optionally consist of one or more cata-
lytic beds (separated by intermediate cooling).

The hydrogen pressure is preferably below 5 MPa, more
preferably between 1 and 3 MPa. The reaction temperature
preferably ranges from 30 to 200°C. The feeding space ve-
locities of the olefinic streams are preferably lower than
20 h', more preferably between 0.2 and 5 h™'. The heat
which develops from the reaction is generally controlled by

diluting the olefinic charge by recycling a part of the hy-

drogenated product itself (in a ratio: volume of saturated
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0.1-2% by weight a content of residual olefins |ower
than 1% can be consid ered as being acceptable. The
whyasogsnati on of a cut having this conpositi oPCT/BEP2904/011362
a sinple operation however, as a series of factors
shoul d be taken into account : the hydrogenation rate
bSiul-RVELS! rtd.qnal e chain length; the
prhygfoéeﬁat%ﬁh%n%gf?%%eoqlg?ielrﬁv{:&dittrl?rleflsrl?cge's in fact
requi qver -t enmer re =14 Wi th _
respg%% to te%se %gcessafﬁh%bré%%%gﬁﬁdﬁgb§%% i BROgpCt de
l.efi 0-200 Q. [In the case of_ olefins en
peﬁﬁ%hég§té#%eﬁ§%5r8§ ar'e o 5P§H§Ey]ﬁ§%%§éhr§h 3¥F%iﬁase of
the _single fractions, ,.noreover, qlefins_w,th a .
PLIELSS R dod Dl 6 88nd g SAMRE ARG 8 6 hyaPuhsns: el which
The_reaction tenperature nmust consequently be_ sel ected
cafo b "B oot SETPRECEER et oHRGPIENARY GtEl | REVIPH the
£ zgﬁ case it is onerous taq operate under such
CCoMYrTEoAYES 388 COMBICS e el i mi nat e t hese ol efi ns.
The _hydrogenation _reaction is extrenely exothermc and
conSequent |y £8-PPi Yt W8 EBRperature increase in the
adi abatic reactor, the olefinic charge is generally
di | Gted with t Re2R§dPYg¥RABEE product . The nost
conmon hydrogenation catal ysts (based on nickel or
pal Fadi um) tefdlt8%bB¥oneidBhcti vated as a result of
the heavy ol efins and various poisons such as
a ggrfenst &f cwmficiimds olahimyrkeer thenndfberpnobe consid-

carbon atons of the
ered as being acceptable.

The hydrogenation of a cut having this composition is
not a simple operation however, as a series of factors
should be taken into account:

e the hydrogenation rate is inversely proportional to the
chain 1length; the hydrogenation of C3 olefinic dimers
does in fact require much lower temperatures (100-140°C)
with respect to those necessary for the hydrogenation of
Ciz olefins (100-200°C). In the case of Cy¢ olefins, even
higher temperatures are obviously necessary. Within the
single fractions, moreover, olefins with a terminal dou-
ble bond are the easiest to hydrogenate.

The reaction temperature must consequently be selected so
as to maximize the conversion of Ci; and Ci¢ olefins; in

any case it is onerous to operate under such conditions



ol efins, the slower the hydrogenation kinetics and the
greater possibility there is of these ol efins being de
weomshed1nn the catal yst form ng coke and r edurCTgP100£011362

ac tivity. As far as sul furated conpounds are
concerned, on the other hand, the presence of sul fur

%é @M@gan %&xlgnsy_k&@@éganﬁiégésowﬁ £,9f charge

al nost al ways Qgreater t ppm and |gher in
C ni ckel talysts are

oki, ng)
- B2 3&{?&&9%%%caﬁﬁc%o’gsel%@%ceé@mﬁﬁxs@x&g@orw and
bIe e ferr In the case .of
ﬁ%rd@ég%% i & g?ﬁy rlc HPF5?§P§8 CONpoTRER, 17 the
rt I et inmetal]ic catalysts s
L gt e ey ar J?ﬁﬁ{gl?eg tafe L% e dsimbne di-
CtIV t enper at ure contr ol
$%é%§n@%%éeE??yﬁ%aﬁo$%%ﬂﬁﬁgﬁ?ﬁﬁ BoFnt of this type of
rocess. The tenperature in the reactor nust in fact
. k@%ﬁtsepmm@peﬁﬂmdyfogﬁ@ﬁtﬂ@n- cetalistet | dmidsd sost aiakel
the h t|on of heavy olefins but at the sane
¥ neaﬁ 8992 S|t\?éld1 TS R TMRIsEepet AVRFaddapdde ¥o5the of
exothermcity of the reaction) which can activate
’ﬁb%slil%?‘éyc:?éeﬁﬁﬁ PRENTREARUST RS Befdufh grs sulfurated
degeneration of the catalyst (sintering of the netal)

compR@FmeF A uPESRBAEr BRei Ruiberr edctamrhon qemensl ¢f the
effected by diluting the olefinic charge with the
Je‘b%na?é@ podiRE tha radussegerdral | yirangeag andnihe
0.5 to 20) and figure 1 indicates a classica
gﬁ@ﬁ@@@ngp$ghbgéh§wethere is of these olefins being de-

posited on the catalyst forming coke and reducing its ac-
tivity. As far as sulfurated compounds are concerned, on
the other hand, the presence of sulfur is practically in-
evitable in this type of charge (almost always greater
than 1 ppm and higher in charges from FCC and coking),
nickel catalysts are conseguently difficult to wuse
whereas those based on supported noble metals are pre-
ferred. In the case of charges particularly rich in sul-
furated compounds, resort can also be made to bimetallic
catalysts such as those used in hydrotreating reactions,
for example Ni/Co and/or Ni/Mo.
An effective temperature control is consequently the
fundamental point of this type of process. The temperature

in the reactor must in fact be kept sufficiently high to

- 10 -
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The stream (1) containing isobutene, for exanple com
ing from Steam Cracki ng or Coking or FCC units or from
wao b@selsyrdr ogenati on of i sobutane, is sent to PEEEP2004/011362
reactor (RI) in which the isobutene is selectively
converted to dinmers . The effluent (2) fromthe

kiné?fgéfi g§uéggﬁnt% $5RA LaR 160l Wi L)y WoeELiRs but

eam ssential’l y“contai ni ng the non-converted

at % gg%%ﬁ%gt%%inggg%glggé éeafgc§é£§%aé§gtCb@LQQgQEéd (due

I }_ butane) I's renove t he head,

ereas an olefinic stream (4 { St} of . .di :

to fﬁiﬁ% eﬁﬁ}éﬁﬁ%rg%i§§F%n%%%%8$$%L1t g% of?%%rggﬁévate
is fed to the rogenati on. react Lt h

POSFP?T%aFEaFgﬁgg é%ﬁﬁ%@?n€5fﬂh&guiy%;%ééﬁg(é?gg%QEEGWEEQOH
e uent _fromthe reactor (7) is se to a stabilizin

of EBFuﬁﬁtﬁsﬁﬁtfﬁﬁﬁ?ﬁﬁ?&ﬂgnSE-E%ﬁv@F?%gshydrogen (8) is )
recovered at the head whereas the hydrogenated pro
gsiglﬁls t@@%poﬁn?ﬁtdﬂ%ﬁ EAREHBtt oM ‘gh?) %FaS thi ° s%reé%%%tlly

eaves_the plant whereas the re- - . - mai ni

ot ESerbAnPYS SAAUGARBd TS DhETSBAC BPareRi ViEPakte Tydogen-
configuration is valid in the case of the

ateHy grogarrst | Gr oF2BigF ngPRCEREEYNITENSES derom 0-5 to 20)
(conversions higher than 99% but may not he effective

andwiiégnras li Andheacase aof leRe iR Y HEPEGR A G8u sehspe-
i sobutene, there are olefins with hydrocarbon chains
andhee sy reiahf eflontcortzriiong r b¥eRULERe t hfQr cgF@MPLF Com-
fact, the difficulty in conpletely converting the and

i nop|fifdn € tregatdneatlyi nonfdu ePrielng het f BES| BRI FEy o&f fppd the
whol e process; if, in fact, the hydrogenation
Dehydrogenation of isobutane, is sent to the reactor (R1)
in which the isobutene is selectively converted to dimers.
The effluent (2) from the reactor is sent to a separa-
tion column (Cl) where a stream (3) essentially containing
the non-converted isobutene, linear olefins and saturated
C; products (n-butane and igobutane) is removed at the
head, whereas an olefinic stream (4) consisting of dimers
and higher oligomers is removed from the bottom, and is fed
to the hydrogenation reactor (R2) together with the satu-
rated product (5) and hydrogen (6). The effluent from the
reactor (7) is sent to a stabilizing column (C2) from which
non-converted hydrogen (8) is recovered at the head whereas

the hydrogenated product (9) is obtained at the bottom. A

part of this stream (10) leaves the plant whereas the re-
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of Cand Colefins is not conplete, they are recycl ed
to the reactor with a doubly negative effect: the
wao ecvdessy2 of accumnul ating in the product unti|PCT/EPH04/011362
sent outside specification (total olefins >1% by
weight) ; - a reduction in the |life of the catal yst as

e Rty U LS CEREY AegosTt od B e Eat &l yot creati ng
CaroDecepts. IOBOTLA VYIS \REl gy DR GH o e

by GRS i eh "ar SLRGLS COs'GlEy SBRYarted F TRESions

i G RC RS SOROMEER! ITFSke" aab aRE BBEGOY o P ecpoct™ 0
to a conventi onal hgdrogenation f$gich Eﬂ¥isages t he

cagecpél ity o 1PRELFA Lencpredpst. CLPERUEEERe there are

reactor, as it is possible to use less drastic .
olefihesi vhtRohdArPeASPARdCRRBRBNYE hESTY f glgf% Sffpt reaction
catal yst . The process, object of the present
rataveniposhifocaste prodindt ot &bk beatbonipl spgpletely
w th a high octane nunber by the hydrogenati on_of
cohydrotagbbhebFendsid cont @1?1%/ Fes bradehevety | igfduences the
olefinic cuts, is characterized by sending said
febbihilsitys ofudtheorwholbet Popeeed: i Afo @N)é%q%anﬁbeoh§dro‘

substantially containing the branched C ol efinic
genation of Ci» and Cie olefins is not complete, they are

recycled to the reactor with a doubly negative effect:

- the tendency of accumulating in the product until it
igs sent outside specification (total olefins >1% by
weight) ;

- a reduction in the life of the catalyst as these ole-
fins are thoge which have the greatest tendency to be-
come deposited on the catalyst creating carbonaceous
deposits and thus reducing the activity.

An analogous situation can also be caused by the
presence of possible poisons (such as sulfurated compounds)
which are not completely converted in the hydrogenation re-
actor.

We have now found a process which is economically
more advantageous with respect to a conventional hydrogena-

tion, which envisages the recycling of the whole Cg-Cis
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cut, the other substantially containing the branched
and olefinic cuts, to a single hydrogenation zone or
WO 005003y dr ogenati on zones in parallel, respeRCT/ER1094/011362
only the stream substantially contalnlng saturated C
hy drocarbons, obtained by the fractionation of the
r.od d e_singl e.hydrogenat . zone
fé%%%ﬁ}%gt%yu%ﬁe %)é ggehati%on Eonlesf&?sﬁ %ﬂﬁ €S Use less

actionate strean1 b, stantl [ ont ai ning t
d40d e R e P S hp S SES L hbEr e of the

cled to the single hydrogenatlon zone or to the
.Wﬁﬁ fenation zone fed by the fractionated stream
substanti al |l y contai ni ng %he branched C ol efinic cut,
@

and e P oiSr b3 Btendt whf RIREGRtoATHSEti@Rberfor the
|ned the fractionation_of the stream produced
p#?éﬂﬁ?%ﬁps gh% FYerboenabi 8nds olé thr 2oBtigihn & Hatsm number
t he hydro enati on zone, belng fed by the fractionated
byt r&ism ORI cBft Al ﬁ@cwboar apt@rds androntaining
olefinic cuts. - 13 -The C and ol efinic cuts contained
Pranahrd hys droeaPBon Cot epbist el @ecureat é¢ aheracterized by
preferably ollgoners of isobutene, which can derive
seMBAT headidnebileatbon @ issuiut ere freataddatedn imto two
said olefinic cuts, the hydrocarbon blends to be
styesmed eah altkeotenhial hy andnbeanthgd the Cifmrullefd L ole-
cuts in lower quantities. In particular, blends
figulsstewt i athy @bhsrssuhgtehtbaéhyhedn@alﬁanGMheshﬁ&hched
preferably processed according
Ci2 and Cis olefinic cuts, to a single hydrogenation zone or
to two hydrogenation zones in parallel, respectively,
only the stream substantially containing saturated Cg hy-
drocarbons, obtained by the fractionation of the stream
produced by the single hydrogenation zone or obtained by
the hydrogenation zone fed by the fractionated stream sub-
stantially containing the branched Cg olefinic cut, being
at least partly recycled to the single hydrogenation zone
or to the hydrogenation zone fed by the fractionated stream
substantially containing the branched Cg olefinic cut, and
the hydrocarbon blend with a high octane number, obtained
by the fractionation of the stream produced from the single
hydrogenation zone or obtained from the hydrogenation zone,

being fed by the fractionated stream substantially contain-

ing the branched C;; and Cis olefinic cuts.
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to the invention, wherein branched ol efins range from

3 to 20% by wei ght, branched olefins range fromO0.5 to
wG%bp408e: ght, the remai ni ng percent age bei ng PCHRRIWeH011362

C ole fins. Wen two hydrogenation zones in parallel

are adopted, it is advisable for part of the stream

SUbsfhaengé al ly ¢ lgdt ai NiAg Sakw ated %Ag}eggglg@@c% %ﬁ]s‘mhe hy-

obt ai ned ¥r offt t fie_ hytfr 6 genation zone

dr%é%ﬁ%%ggg%ggF%¥F§?ggs gﬁghiQQQQﬁ§%%§%%%§p 5f$@omers of

cut, to be se

. dr ogenat.i on zone fed. b he f ti e a : _
lséﬁﬁﬁﬁ At i S égﬁ?d%%?ﬁﬁgt%%mgﬂgﬁgH%%agéﬁg%?%%ﬁnlc ieobu
cuts. The present invention can be effected by

€#Tactionat ing the high-octane blend either when it is

in olefini.c formor in, hydrogenated form and i ot h
caségli?adéﬁbppcéxfi8ﬁlﬁa§§§ Chyﬁ?%@eng%V%nH¥$EBC%¥bon
C-Colefinic streans technically mich singpler.. -.14

blepdsi §0j bs de¥eppe<i BRE B0 S5 S B Ghdr (it PAnched
conditions as there is no |onger the necessity of

Cish&vi R afd HekiGH e the WG MG EHEYSHt her nore the
life of the cata |yst can be prolonged_due to the fact
t hat I heoareahg e oAreseies  EHBSHBSSLBILe Yr eSPEFAFLiNg of
olefins are not_ recycled to the reactor. Mire _

brapeeedi Eat Ty, AIREHrDCRES RECSEERRG Yt PUME TPV eACFBRAINT
in the case of fractionation of the blend in olefinic

tof ohe ivuaAntoaps i yoerkenf breoehag Stepztefins range from 3

to 20% by weight, branched Cis olefins range from 0.5 to 5%
by weight, the remaining percentage being branched Cs ole-
fins.

When two hydrogenation zones in parallel are adopted,
it is advisable for part of the stream substantially con-
taining saturated Cg hydrocarbons, obtained from the hydro-
genation zone fed by the fractionated stream substantially
containing the branched Cg olefinic cut, to be sent to the
hydrogenation zone fed by the fractionated stream substan-
tially containing the branched Ci; and Cis olefinic cuts.

The present invention can be effected by fractionat-
ing the high-octane blend either when it is in olefinic
form or in hydrogenated form and in both cases its applica-
tion makes the hydrogenation step of Cg-Cis olefinic streams

technically much simpler.
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a) dinerizing the isobutene contained in a C cut (FCC,
Coki ng, Steam Cracking, Dehydrogenation of isobutane)

WO 25)p4endi ng the product | eaving the di meri zBCT/BP2004/011362
reactor to a first distillation colum fromwhose head
the C products are recovered, together with, as side

cut, @ $ﬁ§e§H1EEEE.?%sgﬁﬁgggﬁghg%ﬂ%ﬁ&hgﬁe%ﬁ%n 2, 0ULom, on

product a streamrich in ns;"¢) =~
R A e A S SRR YR e Bavihe o
nedidd S A i St e oM ne « PR ot EFRnPE cher gEca-
1SS SRE Feadtor orig Stedh Freh Tn i abec heRyy hyazo-
S R R R L R L R
sat urat ed hi ghoctane hydrocarbon blend. If the

ERSUARETNPTof C products sent to the second re actor is
kept e%pal to that of those renoved as side cut of the
col ulRESi tSRSCIISS et habECseRydrsfaTatiay prodbbe in-
havi ng the sanme distribution as the hydrocarbons

vepsdractity g ¢S pLofreréignatipne f ddetblendi hg ole-
the dinerization step. The streamrich in branched C

figier fRE MY e fBTe§CHPTiEgethe following steps:

a) dimerizing the isobutene contained in a C, cut (FCC,
Coking, Steam-Cracking, Dehydrogenation of isobu-
tane) ;

b) sending the product leaving the dimerization reactor
to a first distillation column from whose head the C,
products are recovered, together with, as side cut, a
stream rich 1in branched Cgz olefins and as bottom
product a stream rich in branched C;, and Cis olefing;

c) hydrogenating, in a first reactor, the stream rich in
branched Cg olefins, obtained as side cut, with suit-
able catalysts using a part of the Cs products them-
selves already saturated to dilute the olefinic
charge;

d) hydrogenating with suitable catalysts, in a second
reactor, the stream rich in branched C;, and Cis oOle-

fins together with the remaining part of the already
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cut can be substantially free of hydrocarbon conpounds
hi gher than C. A sinplified process schene is shown
WO pooklognine 2 to illustrate this case nore cl eaPCHEP20h4011362
C stream (1) containing isobutene is sent to the
reactor (RI) in which the isobutene is selectively con

vert ed 1@ QiHEr §, - p-lrgau@f:fsl, U%Ht(éd%'glr\%]gg] the. r:?%tg%ngz i)igh‘

is sent to a separation colum e as

esseg@tghgyh%ggggggbg% thepon-converted isobutene,

linear olefins and saturated C productf gn-butine and
[ t | t ead, Calefin are
ngggeﬁgggégﬁgﬁgggzggfa%%#gggﬂgﬁé r%ﬁﬁ%(%ﬁ ?Hgmﬁﬁgﬁnd re-
[ ol nd.C ) are _concentrated, is
ac%ggogggﬂg ttﬁg%%g$%§n$g%%eogiEéogﬁtrFEﬁvF ?gﬂﬁléﬁ g of
i rst d ti reactor. (R2) toge r wth a_part
o TP TN B R e b
7). T i ni, rt ,of the - 16 -saturate .
hak g, E08 SREE: PSRRBbF46anop1 thei BrdBaear Fendgingt i
.. hand, t d. hydrogenation reactor (R3) to gether
17RO o e R AR FaRire Pbosgrisenetion
in heavy hydrocarbons (5). The stream (13) which is
St8Brai ned at the outlet of the reactor forns the plant
prod. uct Wen, on the other hand, it is the

hydtB§eREFEaTHFéRB Whi BHanshefasi ohaféls rRmoprdcass side

according to the inven_tion can conprise the follow ng
cugte%§g Pe substantially free of hydrocarbon compounds

higher than Cjg.

A simplified process scheme is shown in figure 2 to
illustrate this case more clearly.

The C; stream (1) containing isobutene is sent to the
reactor (R1l) in which the isobutene is selectively con-
verted to dimers. The effluent (2) from the reactor is sent
to a separation column (Cl) where a stream (3) essentially
containing the non-converted isobutene, linear olefins and
saturated C; products (n-butane and isobutane) is removed
at the head, C; olefins (4) are recovered as side cut
whereas a stream (5) in which the higher oligomers (Ci» and
Ci¢) are concentrated, is removed at the bottom.

The side cut (4) is sent to the first hydrogenation
reactor (R2) together with a part of the saturated Cgs prod-

ucts (8) and fresh hydrogen (7). The remaining part of the
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a) dinerizing the isobutene contained in a C cut (FCC,
Coki ng, Steam Cracki ng, Dehydrogenation of isobutane)

WO 25)p4endi ng the product | eaving the di meri zBCT/BP2004/011362
reactor to a first distillation colum from whose head
the C products are recovered, whereas the C C

Ieflnl Iend recovered f on1th bott
Sa%ud:r ogé5{r31 i r‘Pgr? t(f ?'P% gFl ﬁlflcthl na Wi t SUI %
rocar on streamto

d
i G b e ﬁf&ﬁ&ggna%%nto-
d di | ati |
roéf!@it HrgGeR Y reesy 2?&?@83@%‘3&%@%% Sl ricn

furate trea rich |n C ole fins, h.is.recycled
EHEY hy B QERLPRER 1t ot e arﬁtl%leaﬁ‘ilgﬁgaétd’ﬁ'élcﬁ/ is ob-
hydrocarbon bl end (which can al so contain ol efins)
&Fﬁ@dsaf’}%r’é]?%do‘éﬂ@énﬂfl RS FERWE | FRTPRcyBFed®lpgt. prod-
17 -the reactor, can be substantially free of
Udydr ocar bon con1pounds hi gher than C . The saturated
streamrich in Colefins, which is re cycled to the
hy dF&genatqrorFhee REhm T handn AtwePghber gﬁﬁ/d@qﬁe@ﬁéﬁsﬂbmem
ranging fromO0.1 to 10 with respect to the olefinic
whitohedifi af radiel anitead of thhedhgarogenacPoAingasrorthep inven-
sinplified process schene is shown in figure 3 to
tian sty saanprbise véw dodfliogumat istepsore clearly. The C
stream (1) containing i sobutene is sent to the
a) dimerizing the isobutene contained in a C, cut (FCC,

sent, on
AbFE

Coking, Steam-Cracking, Dehydrogenation of isobutane) ;

b) sending the product leaving the dimerization reactor
to a first distillation column from whose head the C,
products are recovered, whereas the C3-Cis olefinic
blend is recovered from the bottom;

¢) hydrogenating the Cg-Cis olefinic blend with suitable
catalysts using a saturated hydrocarbon stream to di-
lute the olefinic charge;

d) sending the hydrogenation product to one or more dis-
tillation columns where the excess hydrogen is recov-
ered, together with a saturated stream rich in Cg ole-
fins, which is recycled to the hydrogenation reactor,
and a high-octane hydrocarbon blend (which can also
contain C;; olefins).

The saturated stream rich in Cs olefins recycled to
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reactor (RI) in which the isobutene is selectively con
verted to diners . The effluent (2) fromthe reactor

WO 2008081312 0 a separation columm (C) where a SPCEHEP2008)11362
essentially containing the non-converted isobutene,
linear ol efins and saturated C products (n-butane and

I sobut ' .
ond SPEAREEL, Ly B YEhgEALIE B2 MRS S0 8 St con-

re ed .at the bottom The bottom stream (4) is sent
poutrb&gt)ﬁél og&HAtT°%n reactor (R2) together with the

stream of rec cch)ed r oduct %9 a f h_hydr (B) - om
The ¥t fT3e at%/e? n?’?ﬁ%arlneﬁ%? r}Lfl7;%%|i gﬁt%%éﬁlgéerﬁgt%gl al@ e
second distill tioncl.unnr(%cz fromwhich _the . :
Cyﬁcﬁf?cBﬂvE?’Fe@y *Cto) asc)trogc'ov%é\sr ed™f i om“? T o2t
t he product containi ng heay nd hydrocarbons (8) .fro
Prefrrajoty o B AsT EPHe chit an?BUP"é% ﬁeisc%ﬁﬁrk( 9t§0 WHIS hgie_
is recycled to the reactor R . }(rggjtlionall , for the
Fintparatedh o The BHueH OF (RAZOGaTiaR chRHarTn
reactor, a solution which envisages the use of .two
di Sti FEBPLbA1E6| BHRSCSCans TR ed® BRQEY ntt figure 3 to
__configurations, the hé(iléogen'ati on catal ysts adopted
illpet priet cblabt yneiaseen bl wr akkdn JgrorR bt EEF#et Bl s.  Sone
exanpl es are provided for a better illustration of the
i nVErt | 8n, steramhih shBLRENL AT nd SRRV LEBEC difs | Hfdtedtasthe
limting its scope. EXAMPLE 1 This exanple illustrates
reacipossi(blle pi@cw@écéppth@aisobutene is sgelectively con-
verted to dimers. The effluent (2) from the reactor is sent
to a separation column (Cl) where a stream (3) essentially
containing the non-converted isobutene, linear olefins and
saturated C, products (n-butane and isobutane) is removed
at the head, whereas a stream (4) consisting of dimers and
higher oligomers is removed at the bottom.
The bottom stream (4) is sent to the hydrogenation reactor
(R2) together with the stream of recycled product (9) and
fresh hydrogen (5). The effluent from the reactor (7) is
then sent to a second distillation column (C2) from which
the non-converted hydrogen (10) is recovered from the top,
the product containing heavy Ci; and C;s hydrocarbons (8)
from the bottom and as side cut, a pure Cg stream (9) which

is recycled to the reactor R2.

Optionally, for the separation of the effluent of the
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tion of the present invention. A hydrocarbon fraction,
ob tained by the selective dinerization of isobutene
wapewskas12 ng the foll owi ng conposition: C ol ef PEIFERDOOOH1362
by wei ght C olefins 9.5% by weight ol efins 0.5% by
wei ght is sent to a hydrogenation reactor (adiabatic
| ' r ' ool i Qget her. with_a, stream
h})é&%%ésr{%tﬁéﬁgfldésa %O]?'atéd%%hﬁl;: r%cl)lca“f oF ??ﬁlﬁaga?: Ghgs use
: r.eam of -hydrogen . .Usin commer ci a
ofl t.-wq %%t%lﬁ%&%%n colu¥nrntséd c&gll Iba? éﬁ%‘ﬂa'a

cat al yst based on suppo e fnclzl (()pelrati ng f
in ldguid phase wth space velocjty o vol unes o
ol e ing %I)VIO%]E rcéjgbégﬁuﬁ%%cﬁ-ég 'voltg‘ﬁe %ﬁzg’ﬁ%?%ql%"s%o%ercitalysw
our). ,..a hydr.oge ressure of 3 MPa and an_initia
=k s PGEEREE BAReT Bt o SonveRdFo peicas
be qbtained, per passage: - 19 -Conv. C olefins 99.9%
ConvO"E ST 0290 BERVIAedolfs 3 BEtbeF cdmkustration
total olefins 99.1% The reaction effluent is then sent
ofy SFt%? dir SIS o P o i r UM WS s head wakie bex cessidered
hydrqQgen is recovered, as side cut, a saturat epl C
asstxirl@‘z} 108 4tH. 599°B¢ -wei ght), whereas the reaction

product is recovered at the bottom Operating under
E onditions, it is possible to obtain

This example illustrates a possible process applica-
tion of the present invention. A hydrocarbon fraction, ob-
tained by the selective dimerization of isobutene and hav-

ing the following composition:

Cg olefins 90.0% by weight
Ci2 olefins 9.5% by weight
Ci6 olefins 0.5% by weight

is sent to a hydrogenation reactor (adiabatic with interme-
diate cooling) together with a stream consisting of satu-
rated Cg hydrocarbons (in a ratio of 1:1) and a stream of
hydrogen.

Using a commercial catalyst based on supported palla-
dium and operating in ligquid phase with a space velocity of
1 h™ (volumes of olefin with respect to the volume of
catalyst per hour), a hydrogen pressure of 3 MPa and an
initial temperature of 140°C, the following conversions can

be obtained, per passage:
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a hydrogenated product with a content of residual

ol efins |l ower than 1% by wei ght. EXAMPLE 2 This
wWe@2@spkss2 i | | ustrates anot her possi bl e use of PEEEP2004/011362

process of the present invention which conprises the

fractionation of the olefinic stream A hydrocarbon

fr [\on.co0Rkaiened by the SFF(?%i ve dinmerization of
i sobut ene "and having the follow ng conmposition: C

ol ef i . 0% by uei ght C obefpas 9.5% by weight C
ol e?ﬂrqé' 3&%%{%y¥%‘|§ght 'S se%f to a fractionation

coléjongv_\égﬁgﬁggggiégl | ow ng Fwoof%r actions are

separ at % Colefins 99.5%C olefins 0.5%
Bottom (14%_C o] efins 28.6%,--.20 -olefins 67.9%
G Ol T of e e

ol e “Colefins™Co Pect ed at the head (86%

of e 424818 LIS )ofEe 3P BB o piapiiseion
cofi g0 By DA 2 SHEAM SIS 8, o coroed, oo
sitipfUtt ok p R TAER S0 SHEFARI g | Qurd PRacesiont)
whgiéggat%gwﬁzggﬁéggtgrgéuct is recovered at the bottom.
Operating under these conditions, it is possible to obtain
a hydrogenated product with a content of residual olefins
lower than 1% by weight.
EXAMPLE 2

This examples illustrates another possible use of the

process of the present invention which comprises the frac-
tionation of the olefinic stream. A hydrocarbon fraction,

obtained by the selective dimerization of isobutene and

having the following composition:

Cg olefins 90.0% by weight
Cip olefins 9.5% by weight
C.¢ olefins 0.5% by weight

igs sent to a fractionation column where the following two

fractions are separated:

Head (86%) Cy olefins 89.5%
Cip olefins 0.5%
Bottom (14%) Cq olefins 28.6%

- 20 -



10

15

20

25

2 h, a hydrogen pressure of 3 MPa and an initial

tenpera ture of 130 C, 95% of the C olefins are
w@ovsesw3erl, per passage . The bottom product oPCT/BP2004/011362

colum is joined to the remai ning part of hydrogenated

C products (equal in mass to the ol efins renoved at

the head of the cel umy so.845 to have g fognal stream

still with a total “bf 90% of C hydrocarbons) and sent

to a second hydro%engtl q_:g deact or wherg, sysing a

commerci al cat al ys base on supported pal | adi um and

OD%rhaeaté n%l&%llnl q%'o‘il%%%% \Mft %%Pm%% ,ocdf ytl'?é dotal

rogen pressure a and a t enper at ure

lepgelrnsaas?é%e ?‘5: yo %Wofgﬁgwngg& %%nb%el%q%'%xnepl‘mla~

et RS ahie RS EaR oAl ple e e
t I

conie il % T3 e o 1 G d‘%&%% G DAL gt-3,1> and
(corrpazoii%lve Thi s exanpl e shows how, using a

Wfehati on schene, it is necessary to
resort to nmuch nore drasti rea tion condition Cr[)
CoRTaNEI Y BOPRFREL B 1 A8 LB 4P Hitthiad PaLla-
this case, in fact, in order. to con trol the reaftlon

dijeaand RRIACHIT tHe PHodetPIast etyidl e space velocity of

2 h™, a hydrogen pressure of 3 MPa and an initial tempera-
ture of 130°C, 95% of the Cg olefins are converted, per
passage.

The bottom product of the column is joined to the remaining
part of hydrogenated Cs products (equal in mass to the ole-
fins removed at the head of the column so as to have a fi-
nal gtream still with a total of 90% of Cs hydrocarbons)
and sent to a second hydrogenation reactor where, using a
commercial catalyst based on supported palladium and oper-
ating in liquid phase with a space velocity of 1 h™, a hy-
drogen pressure of 3 MPa and a temperature of 140°C, the

following conversions can be obtained, per passage:

Conv. Cg olefins 99.9%
Conv. C,; olefins 93.0%
Conv. C,¢ olefins 60.0%
Conv. total olefins 95.5%
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to the reactor and consequently the content of

residual olefins nust be mnimzed. The hydrogenati on
wo@booshesot ef i ni c bl end, whose conpo sition i s POEFERBENE011362

as Exanples 1 and 2 , is always carried out in liquid

phase with a commerci al catal yst based on supported

pal j.un g res ; MPg b '
e, Dihetea psip clogira o igte e

obtgafeicrg\s;éfr %%glegi%tt%d:@g%cgt?we&rﬁkﬁnsa Oéoﬁt@ﬂg fo'féé'mal

I he process 1s nuch | ess

econonj ca ith respect 1.0 e previous exanpl es

Ol?%rrésa{qe?w?ﬁ%}ﬁ? yle%goia{'fealgf%é;t and hi gher

- t res) . -, 22 -CLAIMS A process for the
rbon bl ends with a high octane

nunmber by the_hydrogenati on of. hy drocarbaon. bl
5 co%%i %ﬁaffﬁpéﬁcﬁ%&%é ?‘Oé(‘hd E Ot i< ""}:sljgtlsc,‘—’ltEL Werogena-
_characterized by sending said bl ends, as such or .
C197 S RBRAL ot | Ft PRSP S Toard, “OTE SUbSLURCE By drastic
containing the branched C olefinic cut, the other .
reagpseRntGHAII V- BIR afRi ngPE etb?gﬁcr?gdl% ol E‘Fi nptetins
cuts, to a single hydrogenation zone or to two
Erory dEBge RECFBR tz odds G 23T el 10 E8FEet elRFISHNIFP con-
the stream substantially containing saturated C

trey debearsens osbtteated hyPtfle PFatfifoHIBIFTofit meecycled

stream produced by the single hydrogenation zo n e or
10 to the reactor and consequently  the content of residual

olefins must be minimized.

The hydrogenation of the olefinic blend, whose compo-
sition is the same as Examples 1 and 2, is always carried
out in liquid phase with a commercial catalyst based on

15 supported palladium, a hydrogen pressure of 3 MPa but with
a space velocity of 0.5 h?, and a temperature of 150°C,
necessary for obtaining conversions of Ci; and Ci olefins
of over 99%.

In this case, the process is much less economical with

20 respect to the previous examples (greater quantity of cata-

lyst and higher temperatures).

25
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obt ai ned by the hydrogenati on zone fed by the
fractionated stream substantially containing the

whe@soksd2 C ol efinic cut, being at |east part|BCI/EP2004/011362

recycled to the single hydrogenation zone or to the
hydr ogenati on zone fed by the fractionated stream
substantially contain ing;hhgsbranched C olefinic cut,

and the hydrocarbon bl en a hi gh octane nunber,
ObtAal E%gcg}ést hl;eo%I %t ' Oﬁ@{;&@@t?&nt %ef st 8 eglends
from single ro e Ion zone or O alne from

tl? *‘%ﬁ%hﬂggfsat PaF Zﬁgﬁgﬁﬁésﬁ?ﬁ “The bhialqdsa 88 68 -
1 Sy h@lﬁfléﬁchec)d) %%ﬁ?%ﬁ%e?# a7 e g o
;e%rﬁ ffu%své?ﬁ“i e ﬁg&%cmégéﬁaaﬁégsd“ 3 blends,
br el CCoRERaAATE of efPﬁF‘BC fifs G <ot %ﬂf@'ﬁﬂ' ”@t the
branched C-C and C-Colefinic cuts, inas

[
quaRitey . Suys AR 1R bEBsEORERBR HIAg 1o %¥%ﬁlﬁ¥1gg fherans Cie

part of the stream substantially containing saturated.
C IgkRBalC bEHES 0Bt RedifPem HEIIRARTRICHARI &P FoneT CO
fed by the

two hydrogenation zones in parallel, respectively,
only the stream substantially containing saturated Cs
hydrocarbong, obtained by the fractionation of the
stream produced by the single hydrogenation zone or
obtained by the hydrogenation zone fed by the frac-
tionated stream substantially containing the branched
Cg olefinic cut, being at least partly recycled to the
single hydrogenation zone or to the hydrogenation zone
fed by the fractionated stream substantially contain-
ing the branched Cy; olefinic cut,

and the hydrocarbon blend with a high octane number,
obtained by the fractionation of the stream produced
from the single hydrogenation =zone or obtained £from
the hydrogenation zone, being fed by the fractionated
stream substantially containing the branched C;z; and

Ci¢ olefinic cuts.
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fracti onated stream substantially containing the

branched C olefinic cut, is sent to the hydrogenati on
waews/oda2 by the fracti onated stream subst ant i BCT/EP29041011362

taining the branched C and C olefinic cuts. 6) The

process according to clains 1 to , conprising the

2) fol4:0 ég‘%%éé{@sacc@ d;ﬁﬂgef Fidg fhe | sphutens eaat graelhed

in a ) sen e product’ | eaving the

fronTmﬁ%%g%%' gﬁfhég%faﬂl e g&étbhkg gﬂx?0&EWQSObU“

products are recovere t oget her

MAtQé as side cut, a streamrich in branched C ol efins

and- 48" botton1product a streamrich in branched C and

3) ?r%gl eefslsnS c}o thY:L 3% gﬁgfé n \9115%%&11 Eg@cﬁogcra’nched

the rlch TR ai ne

Sarfg bk ottt S %@%%J?ﬂ%%ﬁ ke < hielel phe Tsctitene.
catci%a%?%‘:ﬂq{? e UF TR G The SOMRRTT ch

) of ‘The HFPeaRy SAPFALEd Cobr oMt st oBPRRAITy Bre MYaro-
A B R R e

rich in branched C ol efins renpoved_as side cut
finic cuts also contain branched Cy-Ci;; and Ci3-Cis ole-

finic cuts, in a smaller quantity.

5) The process according to claim 1, wherein part of the
stream substantially containing saturated Cg hydrocar-
bong, obtained from the hydrogenation zone fed by the
fractionated stream substantially containing the
branched Cg olefinic cut, is sent to the hydrogenation
zone fed by the fractionated stream substantially con-
taining the branched C;; and C;s olefinic cuts.

6) The process according to claims 1 to 3, comprising the
following steps:

a) dimerizing the isobutene contained in a C; cut;

b) sending the product leaving the dimerization reac-
tor to a first distillation column from whose head
the €, products are recovered, together with, as
side cut, a stream rich in branched Cg olefins and

as bottom product a stream rich in branched C;; and
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is substantially free of hydrocarbon conpounds higher
than C . 8) The process according to clains 1 and 3 ,

w@ovpoising the foll owi ng steps: a) di merizi ngP@TIEP2004/011362

i sobutene contained in a C cut; b) sending the product
| eaving the dinerization reactor to a first

di stiltéat berrgalumm from whose head the C products are
recovered, whereas the C-Colefinic blend is

r eCQ;‘é%?ér&ﬁ&%Efﬁ%Poﬁhogl fl‘i)ré%yqfe?gspgy, ng teh:stgrégm rich

olefinic bl'end wth suit able catalysts EsinI o
charge T PG S o ke TR, RARPHATa Fon SBRRILGEE ¢ owith
one or_| [ St i 1.,on col ums where the excess )
hydr og%%%?%c%%e%%% olbsejtr_f‘% La vﬁ ?fiao%ggﬁﬁfégfe Ce prod
strea ' ' efins, | S , ..
hydr ogﬁe#}% io‘lﬁf¥%%cg or?aglﬁ]aawg_e%i g rotdgry}é"tlﬁ/dr%]%%r pghefinic
bl 'end. ,9) Jhe process according t o claims 1 and 8,
wher ei f"the saturated streamrich in C products

led to the hydrogenation reactor, is in a weight
ratbo PARGORS PEoMD "t B S0 \aRIe r €8pedrste (g & second
olefinic streamat the inlet of the hydrogenation
react oF.eaT%?rTheﬁb‘? o8EE&3™c okt nd 1t oil)éla@i%dl @nd 8nd Cie

wherein. the saturated streamrich in C products
recycl 8&626%%09@5@?&?’1?@ shesrangiiaing foaset opf the al-

hydr ocar bon com o
y ready saturated Cg products, obtaining a saturated

high-octane hydrocarbon blend.

The process according to claims 1 and 6, wherein the

stream rich in branched Cg3 olefins removed as side cut

is substantially free of hydrocarbon compounds higher
than Cs.

The process according to claims 1 and 3, comprising

the following steps:

a) dimerizing the isobutene contained in a C, cut;

b) sending the product leaving the dimerization reac-
tor to a first distillation column from whose head
the Ci products are recovered, whereas the Cg-Cyg
olefinic blend is recovered from the bottom;

¢) hydrogenating the Cg-Cis olefinic blend with suit-
able catalysts using a saturated hydrocarbon stream

to dilute the olefinic charge ;
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pounds higher than C . 11) The process according to
claim6 or , wherein the hy drogenation catal ysts are
whamem4im ni ckel or noble netals . 12) The pr oP€BFEP2004/011362
according to claim1, wherein the blends substantially
consi st of branched C -C ol efins, wherein the branched

ol &fy an{i@ﬂgg t;l‘geg &hg@gS?%H%)%nV\ebQBEuthec@r ehedr more

ol ef’i nSran y wei ght, the remaining

per Cea&ggflggicﬂgnt I?:%lq{rr@%ch%eg‘eo' @ﬁén%xc'eszs 6h§fdrogen is

recovered, together with a saturated stream rich in
Cs olefins, which is recycled to the hydrogenation

5 reactor, and a high-octane hydrocarbon blend.

9) The process according to claims 1 and 8, wherein the
saturated stream rich in Cg products recycled to the
hydrogenation reactor, is in a weight ratio ranging
from 0.1 to 10 with respect to the olefinic stream at

10 the inlet of the hydrogenation reactor.

10) The process according to claims 1 and 8, wherein the
saturated stream rich in Cg products recycled to the
reactor, 1s substantially free of hydrocarbon com-
pounds higher than Cs.

15 11) The process according to claim 6 or 8, wherein the hy-
drogenation catalysts are based on nickel or noble
metals.

12) The process according to claim 1, wherein the blends
substantially consist of branched CCg-Ci¢ olefins,

20 wherein the branched C,» olefins range from 3 to 20%
by weight, the branched C;s olefins range from 0.5 to
5% by weight, the remaining percentage being the

branched Cg; olefins.

25
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