10

15

20

PROCESS FOR PREPARI NGBRANCHED CHAI N HYDROCARBONS Thi s
invention relates to a process for preparing branched
woheisrm2smgelr ocar bons, in particular to a procesBCTmB2004/003578
preparing a branched chai n hydrocarbon product
conprising triptane. Branched chai n hydrocarbons nmaybe
synt hesi sed by a nunber of routes. In particular,
m xtures of branched chai n hydrocarbons may be forned
by honol ogati on of methanol and/or dinethyl ether in
the presence of a zinc halide catal yst, as descri bed,
for exanple, in GB 1,547,955, US 2,492,984, US
3,969, 427, US 4,059, 646, US 4, 059, 647, US 4, 249, 031
and W002/ 70440. US 4, 249, 031, for exanple, describes a
process for the preparation of a hydrocarbon m xture
by contacting one or nobre oxygen-containing organic
compounds, such as nmethanol, with one or nore zinc
hal i des. US 4,059, 647, for exanple, describes a
process for the production of triptane
(2,2,3-trinethyl butane) conprising contacting
met hanol, dinmethyl ether or mixtures thereof with zinc
|od|de Tr| Rane hs.a branched_cqaln h drg;arbon of

fo 'rﬁ‘ééx%ﬂ%ﬁ%%&gé%ﬁ%%% e T iR pdEops in

paftivuld tan plct 8 fopprey i iiranchedohaiv @gdpca®es frddact comprising
produce branched chai n hydrocarbons from net hano
tripfgag-or di net hyl ether. According to a first aspect,

or R e Bk A R/ SR B BEERE Bl lButes. 1o

paffRiulayaixt@esl 6Obratihe® thath h?drb@drboﬂﬂlh@%b@fdi’ﬁ@& By homologation of
conprises contacting, in a reactor, nmethanol and/or

metharsl Ayd/oedimethyhether iadhe pieyence ebapincdihide ¢atalysings described,

fop ki it B G P A 1T o R E AR Bl Us

4,0999617C US 24003 154ndOV 00270040 chai n hydrocar bons
Pr ef er abl Y, the indium-halide is one or more of InX

and/#,24R88 éu far exampley dpseribewa prsicesstfonithe prpa@tion Bf a2 and |

i AR Y CorRAm BB CpPRreLPaBP P pofgdni compounds,

sudh A RLGANA WEh ohO el MBRCANPRIHAS May be present in the
reactor. The indiumhalide may be introduced to

r edé$ 6,059,047 Her Gomplg deseribespprogels for the production of triptane

(2,2,3-trimethylbutane) comprising confacting methanol, dimethyl ether or mixtures

thereof with zinc iodide.

Triptane is a branched chain hydrocarbon of high octane number, which can be
used in unleaded aviation gasoline and unleaded motor gasoline (see, for exampie, .
WO 98/22556 and WO 99/49003).

We have now found an alternative and/or improved process to produce branched

" chain hydrocarbons from methanol and/or dimethyl ether.

According to a first aspect, the present invention provides a process for the
production of branched chain hydfocarbons from methanol and/or dimethyl ether, which

process comprises contacting, in a reactor, methanol and/or dimethyl ether with a
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conprising both indiumand at | east one hal ogen atom
Preferably, the indiumhalide is introduced to the
woeearstos73as | nX and/ or preferably, wherein X i BC&GB2004/003578
hal i de selected fromd, Br and |, and conbi nations
. r .ably the indiumhalide is
Caltt%]lﬁtggﬁgg%{gggn@h@fhg@%ct or as InLi. The indium halide
mayntike piebdn@dhieador Bie k&R 6L BEMSMah) dnlRr UL ATtRR produces
anhydrous salt or nmay be added in the formof™ a SOIpI d
rep§tifnareducty qompaisinghepnched ehain bydipearboisy, t he i ndi um
hal § e. f.or .jn-situint eactor, for . _ .
e 5 Teuto) R m T Blics s S hgiod Tk ARy boar Sherpin ¥ is 2
haidB atlected 5OHF CE By And N@nd 8afbRbtions4hdradt R1dr8 ﬁf Ybly the indium
sources include, for exanple, indiumconpou c?s Suth as
hadidp drekeXs handmaost geefsrably ést Infse slthaaigh ostied ésliumicompowsis amay be
syl phates. Suitable halide sources include hydrogen
PIRat deS® 864 kyl halides, for exanple, methyl
hal TS 8 diuShaMe mB3DelifBoduddd WPeRab! d8he FJP@, (g%ac%hﬂ)rouﬁ'@y
hal i de, such as zinc 1 odide.

al so contain zinc ‘
compufsengaisitly indhomendat,leaspond ndogearmponRisfeaabdy, themdivm hatide is

R 1S SRS U SR e
selRBARIm @?,Cﬁﬂdngqaéndfc%m&i%ﬁs &Qfm??ﬁﬁﬁz’rﬁ%ﬁ/ﬁé E‘Adium halide

addi tional feedstock components in roons,

is nttaslyesvbtoehle tegcionasinbohke mdiino kylglenaiyet Mytddaednd tRSeactor
. cially ol efins, dienes, alcohols and ethers. The
in o al eploeRSSl O B‘ﬁ?ﬁgﬁ afided indle foemof psphidhydmisi n,
br anghegiveRabPadiit &gl : including. ..
et oranya ez bLaRliiy, o GRARRUBR hapfe Milradjo-sipyn e
regetore falexample, bylcbattiondla suasils fralikm compe Rethta halidé B&urce in the
r eact.or rlréay be incorporated in the products of the

reacile Pt oo poprersAneludsn 20T examples i spmpeiids §,u<;ba%§
Troh: :
ox?cﬂe\é?lwd?&ﬁeéﬁsgé’etaqgstr g%ﬁxﬂd@ébhitﬁatt ;a?j;d?ﬁ@é]%&ﬁ%&l?t%@g?légﬁess%&ces

reacti oh to p uce Branc
indlhdshydrogenrialipeseindralied halidee dorreximplé, igeth @Adatiags. al so
contai ns one or nore conpounds that can act as .
i nic§ Welbpsthe dndipmdalide, the rspctoiompy alge centpin gincrwdide,sartnas zinc

: r [t TN IRy referably one

oBHEISERFART R U AL OhALALOLS ACEsPESHE LN,
sellratdidof tomethbesihati/or dﬁ‘ﬁdﬂ%ﬂ gtheptbiang, @Bkt 1Hh LA be
Preferred initiator conpounds are ol efins, alcohols

intgerced Helhg reagtos paditipnal feedlstoplycampanestse Switable additanal feedstock

' I d jnitiat nds e
colbRE el RN S0 bkl HARBRBRS aftf Giernated
hyafoeb®ons dsgiahagionssink, diée! ScdhDlsPindQ i€ T8R ddiliobd1Feedstock

‘reactor one or nore pronoters selected fromone or

coppoBers§ mpy be sigaishtehpingeranehed chhikr chielici avapovndsi(inaduding
hege?éé}gﬂ% ?(‘gen?}?cgugdé\%cg%lgpgﬁﬁlc Iglgrﬁﬁ%l%lag)/ B ger}%gaﬁ,oa%(}elgdcrl]i?llohg%gedstock
component in the reactor may be incorporated in the products of the reaction.

Certain additional feedstock components may advantageously act as initiators
and/or promoters for the reaction to produce branched chain hydrocarbons.

Thus, in one preferred embodiment, the reactor also contains one or more

compounds that can act as initiators for the reaction to produce branched chain

hydrocarbons. Suitable initiators are preferably one or more compounds (haiving at least
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hal i de of the pronoter is the sane elenment as the

hal i de of the indiumhalide catal yst. Additional
wobeeddaRsk conmponents, includi ng compounds t haPCHERB26M#003578

as initiators and/or pronoters, may be introduced as

"tresh" conpounds or m xtufe f~Ccomo to the

2 CF%?&E@B’I’?SS B{fg"‘ﬁ‘gg% %@@BES’ '%%?rﬁ’eogeﬁis- E{sﬁatddgh%% the reactor
dupidpgddNitaBRChinPBurldd aR S16Ess aRORSIE BRdlctb ] freferably having 2
hydrocarbons. For exanpl e, olefins and dienes that may

to Hearbom atothsi Bsptehielly prefertedrinitiglor sempawndsarg 2-atesd-2-tadens,

further npl e, al kyl halides, such as nethyl iodide,
eth@ﬁ%ﬁﬂﬂﬁ&ﬁ%@- formed may act as pronoters. Thus, in one

pr g{ £hiredr rERefiaTRHodinfink,1Bére 3d 4196 PRbdnt & thetréac®r oh® or more
addition to any "fresh" additional feedstock
prametpeielettsd ifiohr adureubrt of hyisogesdulides arslhdiyl hahdgs of 1 to 8

f eedst ock_conponents, and, especi.al ly initiatgrs andlor:
CarhpR ATy Meﬂﬁgga siaﬂﬁ/pngﬁg%gjér)lﬁﬁlha%s %ﬁ Brefgée@; g}:esl'ggbqy the
haﬁ(?ermpg Blopndlr i@ R hin@ Rl dnes Bk Bafdd GARR indiirh R catalyst.

recycle streans may be obtained, for exanple, by

r eydditeonaf feadgpeukt doamponénts ipslading tompowmsimtifat oraytabias initiators

reactor, preferably by regyclg of east.

t ti
ang/or BrogiAtEE JRwEChe BIPLLGTeYr sPmgy ;95:‘18%‘%‘6?%0031”&%50“3

to gh%g%%(%%, g{itﬂ'@&hﬁgo kfed g“ndgiﬁlqﬁ HRORActoPBGhAfe Fabfdie,

rr useful products fromsaid reactor
préxfued beinchéd @aimn hylsocaitiohs. dtbd exdnapla) oléfedsidaii¢nes that may be

conponents in general, any ipitiators and/or ompters
fommd DA TBACHED TR EBiHGHOEYS BEITTHRE 8%*}5185&%‘83 Bpfiqepgruch as

reach i ' | R0t j on
ARG B ot B b8 L BEORA TR e et
enfedirReydhec dedpanisely@ ot tnaldition taddy t'freahéladditiveal femlytock

al so be introduced to the r,eacaﬁj%lir. |t has been found . o
cmﬂerﬁ&tl‘éﬁoggfegl tﬁ dragencipmnaddiven eﬂétpézlugosjllua%qp_gmsompema y
. _branched ¢ n d
R R US55 pRIG L A Rated s Bipiegcses
supt 13 RécEIR @t EA . SlifaBleREBCRSSreinas apgbaibthidbiir axdmplk) by

in the'liquid phase. Accordingly, in a second aspect
re¢yele qﬁ'aemggn P Riodnes strpad fomedie aqufquggér% by rec?cﬁe of at least

th ti f. b h ' .
R SO i i
hyJRSBRIoRE SulP R @iptdnBandiafy athlet ageifidl fpbdiees fremchidaeactor product

conposition in a reactor, nethanol and/or dinethyl
steamer with a catal yst conprising indiumhalide. In a

d ,enbodi f th .
or cAet SR REA R it PrRst PR B ARP B nflad Py

proRITREE 8 diMed!t6 Aflirest6r sldhd inosipbratedad shoekctivampoduert |

and nost preferably conprises at |east one initiator

andWater & forpad duringethp reaniercef methatadjapd/or dimethy] ether to produce
branched chain hydrocarbons. Optionally, additional water may also be introduced to the
reactor.

It has been found that catalysts comprising indium halide can produce branched

chain hydrocarbons from methanol. The process may be either a gas or liquid phase
process. However, advantageously, the process is operated substantially in the liquid

phase.

Accordingly, in a second aspeét, the present invention provides a process for the
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said additional feedstock conponents, initiators and
pronoters are as defined herein. The process of the

weeoawsrd3maspect of the present invention all owsPOTaaB2NM03578
chain hydrocarbons to be formed in a |iquid phase

o G L i SRR MO ShE P AR R0 i

‘ pro@!es% Qo%ﬁyés%ﬁta@tu?é’m h NAdPhNe rSftiof @BHipDH AGS ikt @6@6@

for the production of branched chain hydrocarbons from
meﬁmhh]aamd!oralnd(éthyl atfiemetitind cagselyse comprisiog inshws dekide.

?qrrg ﬁ? at | ngg'{ tlgp sgcr?g u' d ggtﬁgs&rsgrg?%?lﬁ% the liquid
rea@ﬁ&%on‘%&shloﬂ a%tc%hib%"sescd% R &Mdlt%h%d’t&ic&@@mp@ﬁ%t adnd

tenperature of at least 100 C, to produce a product
mom p«tfer&bly:mmpmﬁs atgeqsit )mcfmmtivawrdndém at ast@mptdmwteretm@rem

soigAdHIEREA Fa RyaPeaisn AL o AbS PRRTiiiTs A s audPhsrein
caypl éﬁ%eﬁ%f R &% (f‘a% edt B Eﬂé?r&s@ﬁ@ﬁx@éntioﬂ aﬁBwé‘Bia‘nV&d chain

~form In an e ve concentration. The catal yst
hydmaarbom toGeiforchiedrin Ia allquxdl@hwq/rebﬁlqmmt ndlativedolowrtemperatures,
tive formand in an effective concentration in the

Suqheaécltogrcﬁy3q0e‘éycl ing to the reactor, one or nore

pr ; I for
T
coﬂmmai p@ae@s gootie ptodnetuoveftbyarshed) elfes:) hydrncaabcprsé’fom methanol

enbodi nent of the third aspect of the é .
and)fy imatleh <iRE WhIGLPTCess SETPaTFS CORBEEIE Mo ligd ghase reaction

cox@ﬁﬁ% obnli Slt %Ectére ?if‘etthaggfs%r@e%{r élb“ﬁéth OdhdrvaRed ceft?l?Q%BHﬂ‘lsmg

nor e on‘prl ses at [east one
mdlﬁmﬂjaﬁﬂ@fand chﬁip@raﬁﬁb df sdekist Ilm?ﬁll tdf e dedeagioduct mixture
corrponent s and initiators are as defined Baer ein., Said

comprising (i) ma@lpbmrorfd@@@mlcfélker@a%&?e‘mdr% Priedcdionpraruct

been r [
B30k BB LT b, ST Ao RSl
mdift¥Red irdthe 2R tdR 61 ﬁl@ﬁdfﬁ’e f@mbatca:lntanadffeytwmcombmtﬂanqmi d

phase to produce a product m xture conprising anol
andhecat@lyretdmprisingtiadiumrhagide maé!tbelm%‘iaa‘eé Ha%acéwa qrpand in

b t
R T L e e L T A T St
préfoRLEATSHMs hPddEmell pidRERseh afj fist eiaenple Hydroges mehde
first and second |iquid phases. The hydr ocar bon

and/@ameitlmlqw@dﬁa@n dpwnstrram Rrediedt FSLOSEYAFREEH from t he

m xture. :

hyg? grgﬁeifﬁr kéosdzmg r?g ki‘ixeq}nog ggﬁeec éf até%( Bfg%%lt é%/ve\;ﬁ\%(t)netrh,e liquid
redPBibh @Gﬁ’lboﬁﬂé’n 1Y se?bﬂl@ést ofd furfhief &dditidrgUieddgabeks e

may al so conprise the catal yst conprising indium

cotpnets, anfimeore prefepbly cemprises at daspl @iednijiatpr slkareia gaigadditional

feecﬂtocﬁ components and initiators are as defined herein. Said further additional
feedstock component has preferably been recycled from downstream product recovery
stage(s)

Preferably, the processes of the present invention are performed substantially in
the liquid phase to produce a product mixture comprising methanol and/or dimethyl
ether in a first liquid phase and the hydrocarbon reaction product comprising branched

chain hydrocarbons in a second liquid phase. However, it may be necessary to cool the

4
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may al so be a solid phase present and the catal yst may

be partially dissolved in the first |iquid phase. The
woi2065t028738ui d phase and any solid phase nmay bePCeGH200003578

in the reactor. Alternatively, it may be renoved and
BIRGES; V. ter ior. to recycle .
PRt er ngtﬁ?%g)ﬁfﬁﬁg?@ea@{% | OSE%_ q%;}}qq?c}]%haégs(. ;[?flgbydrﬁg%yb%reactmn

produaiethen ufuabinsegeeatéd froi thbasaureand optionally,
erated for re-use. Precipitation of a solid phase

Eg%gf?ﬁ ishtiduid ahass bt typigalbag hydrephitio phasnsnmsrising atlgast one of
| : | A [ f,
wAERFIERoP Al SREE Bha JTaihiaid e Bl PaPristthe

catalyareemptisiig pfdaeh Rhlicd ethe:@lalydBmal 8E EMBRRIEis®Nved or there
filtration, Precipitation of solids is a pdarti char
may 35 Berp wplidiphase piesent and thersatalyst inde be partielly dissatvertin the first

B8 R s RS o ot Y s st BT Grine s aspctor

ABErgifel; a0thhybd REHGEarktBhrBEksbdttio HEa Jval %Qt%r@gér%ifl 8101

t he present invention. The second |iquid phase,
Alseraatasrely or astditippplbia theycagalysy dray be obdoverst doen the Mipstiphbseg and
; nched ai n _hydrocarhbon product. O her,
Op&)lygig%l?}{ﬁgeﬁ ?raﬁég?ror&“s%on‘conpounds may al so be present
| N IrbépRAANE aRDRS i B : i
rbé&p a Shasgéﬁ\{gﬁltxjﬁﬁg Qﬁdl?ﬁ%?&%’d%h%&g%% ) aé)(gxlléﬁtlts uring

hydr ocar bon conpounds i de” non-branc
rezaiign ghe fause pravyainow il berperatinn ofia oomttnuouhyrdtes Anlpensral, it is

The hydr ophobi hase i nerally | ess dense than the
PTIS PO IeTIOCC ShedBec e byt HosiAn R £y &l atipna g pitation of

; T ) - ' f. . |,
OB Rl RO T 1 AR e TR IR,

caplystseltdsh heendomickthat the Gdrmmivh afsich poebipltapstifytoi @ddarat least

S G e BBt R ah S oFEhagreseat Wartiond
t ' C from ..
TS 558 AL 0 O AU o
thelorangtedeham diydgearbod piddecto\Gther by-pfadaess Bydreéarbdifcompounds

E{orcfdulig:ti on of gr anched chai.n hydrocarbons, for exanple
maY IO BIREY s 845aad BhaseuExtmples af prsai§lesspriodedt dyidrocarbon
L1 . [ et hanol .
cok s BTt anchell PER T ald Qe AR b oy R Bomati
hygrooarbess. i Fhertptituphobic phabeds gelicrstlylyds dehdeahardihe hSE@I%)bﬁihi@d
fromthe downstream processes to the reactor. The
Phaseo dd Derdrophobip phasg sy alsospmprisn clissellved dierein, one or more of -

Aal o o14 ' 10t .esent. I nvention have
o al so ’bee%ﬂ?lgeﬁ%g’c@ %tﬂklg\% ghg(eﬁgﬁgélg‘%yagﬁt“%%pus product
di $tafedablyl mitthrrofmeythMOPARDANR AL Biheti8 ubdEin BRSNS -
. In particular, it has been found that significant
inveRtetht Shighas 31 asbvaniacihgt the reestioreef dimathyt biher angimadtharel
ddRedne ' formed, .l ess "heavy® .
pr o 8 ucsfsé{}% y%eln{glgsl lpﬁédu?%cgg‘gm arg%c\rtrlgn 855ne§],?aolh alone If methanol is
useclan desmpeunehinnghges of the overall process for the production of branched chain
hydrocarbons, for example in scrubbing gaseous effluent or aiding separations, then
there may be a limit to the amount of methanol which can be substituted by dimethyl
ether in the process if methanol and/or dimethyl ether are recycled from the downstream
processes to the reactor. |

The processes for production of branched chain hydrocarbons according to the

5
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nore "lighter" products (such as to conpounds) are

formed during reaction with an indium halide catal yst
woanpaeed3t o reacti on using a zinc halide cat aPgsiGB2004/003578

Thus, the branched chain hydrocarbon reacti on product

referably, conpri,ses.at st 10%
oreB B0 A RTR &5 A oS Bl Botei A58 he ploffer
distribullbA BRin Y- MR1dgBhs ZihOhdlhe r@:!fcﬁ@ﬁéS S@Emﬂﬁulhh@t 126 ®8&@Nfound that
i nventi on the net hanol and/or di net ether is

sxgnmfmamtl awmmtcﬁmnmwwmambq fwemued;candﬁh&mlﬁtd@ t@éhfaary@unt af a

”ﬁgf ath lf‘r?a/ f‘?%, WQ gf, (]fg%ﬁ:é"‘,y thse %%5 ea(131d \&OfrﬁSptOH%mgly

olrmi h tddders ducRad € dthfouat ]aQ@fdrﬁ $a0ri tion with
o pr efgeh?éngy 10s%42u§0ac Qﬁﬁ?? prlg‘ erfel)bl y 158 to 2 r(?a%ilon e

ani ‘ﬂuielm éahda @talyst n@npﬁred memtmesmggi e hdlide sptelysht

6 h 3hrs.
S, ekt aen et B Bgtiondnp SRR IT A PR o
lea%t' 1@@ b}/ g??g‘?ﬁ O biPRS 100608 SHPREBRY b?e?er%l% URIolo¥ triptane by

ower di’met hyl “ef her t han nethanol. The tinmes may
welphtt he reaction tinmes in a sem -conti nuous reaction,

o ]
F ol Ggarocatisnel (Bf psguaterin heah o S5 OF fiteut ke i
us@?}?%@ﬁﬁ@éd Withttﬂ@lfnﬁ{uﬁlzﬁmde'cﬁfégﬁg étoﬂefﬁﬁé‘raﬁﬁe Hpﬁ'lée@f fbeC.

; conversion o met handl or dinethyl ether by
Prefenblydibe nsalmmbl mgl/dornlimbthyr ethertis contddtedt W&h the indium halide at a

reraraen A 10810 300 GmprenIats DS o arairahiv Aty AT,
Thgﬁea%{im?mﬁ %?Eﬂe%gcegﬁg B?{h%g)‘?%ﬁntginv&ﬂﬁmﬁﬂéﬂaﬁ 0.1-6 hrs, for

Oof nNesSs-S 0sco e reactlon (o}
exdrhgle 00.BCARKS ESwaftemberamlresStemﬂ tol raquerd lloﬂg‘ermmj:ben fieret.oRaation
at anbi ent pressure, but is usuall gqeperf or ned

times o tnenerasyiss aigrisuallydaweistor dimeiyl sy thap r“éﬁft%gt Phe times
mag"b%qgglae onStH'ﬁ%E i3 35%1-3%91%5 &Fonp 5@%&‘&&&6:%6 Qﬁ‘cludmg

ut ogeneo rovi € presence

av@fige’ixfésﬁélﬁi%dnmé)%ﬁ cogéiBuos lp@dite%s niThe ﬂ’geﬂbrﬂrf th¢ pronesses of the
and/or preferably by the presence of .added hydr ogt q
presentfinyantien mperdemamagraddPbyenvonafithomethanelior dpgthyl ether by

pe?%cﬂc nra?lbnl% hal?{e rg?ctﬁ)% ?%% m%gr{mﬁga§&c&tnﬁhws é)?{@ssﬁ%r in

e cat ere

rea@Byn ¥ETu¥nivofle bcyntmﬁb\ﬁbqﬁom%ﬁ, fh@ﬂ@]hen Ahialysisibylan@ppepriae dechnique
water nmay be present in one or nore |iquid phases in
e.g Bes liqud elypmaingraphy omgeﬁuspeﬁtﬁ%@py and the indium

corvEaTaRen PEREREREREs pftue bl iflenfiBh kil B33 Ened §
an@héﬁ@?fb‘ééur@tﬂﬁefs usﬁ\ﬁtyq{erf@ﬂﬂe@ﬁ@é%ﬁeﬂ%ﬂéﬁ@ﬁlﬁ%ﬁﬂsasﬁs— 100 barg, .
relati ve wei parts in the reactor excluding any

prﬁynabbcﬁai%arg; ovrbicrs SRt 190bargp Ahg pressue n@x&npu@gelfe@ﬂs,@r may by
T M S
pr¥8dbBAyahy pleserich 8f §Rfedhyaiogen, as further described below.

The ratio of methanol and/or dimethyl ether and water to each other and to the
indium halide catalyst emp'loyed in the reaction may vary widely. Since méthanol,
dimethyl ether and water may be present in one or more liquid phases in the reactor and
the vapour phaSe, and the indium halide may be present in liquid or solid phase it is

convenient to express the concentrations of methanol, dimethyl ether, water and catalyst

6
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Is preferably greater than 50 parts and | ess than 99

parts, nore preferably greater than 70 parts and | ess
woheos/@%3parts and nost preferably greater thaRCB@B2004/003578

parts and |l ess than 90 parts. The water is preferably

th 0 t d. t bl
conBaent Ag 38 Ao e b E RS bt b Gl 271
conﬁ}%’nteﬁ’ts oFE@asQ aF&n@\@n‘%fe &t a0 (exanding hj‘/ﬁfdwiboﬁtcbmpomﬂtd or
be to make 100 wei parts. The hydrocarbon

phase)mFd e reight pmaeofmthansé, dimgthy] etherl, Wetst apd eatalysethe gatakyst

B0 S B 5 I T TP Ao 7

paﬁs@%d%&%‘ disi ﬁ%ﬁs HRY i3t ;ﬁ'@féﬁa%'fy £1@atePHhbiBO Parttd1end less than 90

solubility of the catalyst in the liq wdghase or
parfsh Bhesvader it p@fardathsmhan Sfpertasud grewgt thapBr meredmefgrably less

a5 part ko arraEl e Thi Sl RS ShungRaRblP IR

din&”cdlgg 8¢ Wil P@foftﬁil@eﬂ)O'vOeléﬁt%aﬁbl b?h@ﬂidr@dar&ﬁﬁmn@ﬁm/ hase

wat er, especially W met hanol as reactant.
wili eddifisnah tcisp Flthel uatio «szmtthanqé todiowthyl ethermgy very from being

renmoved frgmthe reactor n ceeds
ol GEraRBBeyRet oo Al Lo PP EPAEE eoREERE R RO OrY e fhosen
to 1#1 {eﬁﬁ@ Sclubility SfHe @zltél?stt?ﬁtHéQﬁfﬁ'l«pblﬁisé Br PIRREVAR tN@e&dtion
e reactor using techniques such as for exanple,
tenvpetehunéémt osation, of shicinvertiomeig neslimitedstolreasturesonipositions where

nol ecul ar sieves e.g. zeolites such as or 13X
noggluia]pha;‘?ﬁpgesﬁah acidic form e.g. in a nmetal form when
th ifTFleRhibsthiffa) SRAR &F.adbled Rhiter,
?T g‘ggisﬁcggsfsqu%&?lgg cle sosme g t he sepaar at ed
esp&@TaH withafl¢thdnod as @asvasth As twaeais 4 by- paslhctmfttheapty)cess it may be

catal yst dissolved in the second I UId hase.
rerm @i dioa AR A5 RSBt T AT SSTC SIS (o BRFRT 3 STety sae

S. ydrogen. Hydrogen may be introduced

Cogc'}?"&{%eﬁ?}ge 2::)erspas fresh feed and/ or as a conponent
i NnItandyeslychep@tibRanrembovesyatay flomghareattyr beng rerhriduasedch as

to the reactor as a separate fee st ream oiaéé,teget her

forvqx@mptehyltbaipapwts Sl /a6 MAGRESIWR 5§ Wéte&f ey fit &8
t I
R e g P

mek@ inddy)etan aMHthetBﬁYorQ&ax&plepNh@rKr i nsol ubl e. The
catalyst usually conprises a Goup, V P netal (SCAS
nofltanaybs usgbil defecydesome phike p@%air%d watppBlogugias @rygash stream

L 5th Edit
to By BB AN TR RS SRS IRRR . ) ol o
| T ThB%eactbtlofHe p%é@ftexﬁﬁeﬁdo@mmb@sdbmﬁﬂdudeheqa'egdnysbﬁ

consi stingessentially of, or conprising Ft heni um
hychnogmH}aimﬂeo mayziel mtawmﬁd W@fb@rrafmt@r as aﬁreﬁa cedPRlPESs 3 5

‘coq)g.ﬁxéetrélm 4 gec P4L Akl Y1l nhycﬂggé%rnqac‘fl%cﬁtr&fluﬁﬁ to ’Eﬁg%a@i&%@ a

separate feed stream, or together with the catalyst and/or one of the other reactants.

Alternatively or additionally, the reaction may also be performed in the presence ofa

hydrogenation catalyst, which may be soluble or insoluble. The catalyst usually

comprises a Group VI metal (CAS notation, as defined in the Periodic Table of the

Flements in Advanced Inorganic Chemistry, 5" Edition, by Cotton and Wilkinson), for

example, Ni, Rh, Pd, Os, Ir, Pt, and Ru. Preferred examples include catalysts consisting
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preferably, on an inert support, such as active

carbon, for exanple, charcoal, or alumna, silica or
wei2bisgasaBum na. Anmounts of the Group V P net aPCT/GB20=/003578

supported catal yst may be 0.01-30% by wei ght

/ s netal ). for exanpl a orted Ni
ek TSR P TpEhE hliert o, S S30Bh o aeBes by, o o
cabilst & dhgslo glth&ltaHyJ i eejtBsetle oﬂke_.orhéﬁrdﬁgymf A is RU
on alumna and Ru and Re (in relative wt anounts of ,
profegbly, og@an inest suppert el ey aasite catban,yfot exasnRe/cBarchaly or alumina,

SR 55, APFATRYBR Gl Bl by

© bel1ro pSO%nyW%igﬂatr{eiﬂ?SssE’d £S8PGH: R eﬁﬁﬁ@t@,ga {[@g%&&*ﬁi catalgssf: may

Car bon nmonoxide may be introduced i react or
cofnpeish 010d ld”and] GB0%svtaNiconponent in a recycle stream

o BB PR B R N 0P B B GRORARS ah plymiwand Ko and Re
(irﬁ@la@ilvy&tt a#dAhRIOf oL Un ¢ he n%h%feﬁﬁﬁ%ﬁ%%éﬁ 1%4%@{ ﬁg RS bte,

ydr ogen and car bon ‘nonoxi de a intro
wheseithe@maunt ¢fRe spibe cathlyyt id 061 ldbvBot 0 use synthesi s
gas.,as_a.,sour.ce of both. The presence of carbon
rmﬁ%%?ir‘aae“‘f)ﬂ 0 ﬁJé PresRt IgYenfion maydispertormped i ibe pessense of carbon
MR gt 3 dho’ R h [ i
"US™4,166, 189, the co (o SERERIRE e g SR Reca'dlaror as
a donponpunateetyble stredrar Bnsecarb@r mohexids maybé imivdaded to the
branched chain esters, the carbhon nonoxide, is

redsiatas A2BPAatH f@éﬁ@amnorttﬂgthf‘édﬁi%ﬁhe setalystandgr ong of Giegther

: : 1, re ..
80 RO B 458 TR OPRke ol 8250 PO b R o s
espdvanlly desitablestohyse syrthests gas aoh seatdofbatRThel piesehée df@rbon

r eag qr -may be further enhanced by inclusjon of one or
mopgxide; I e isaciprsvililgadio rspducypn ghbianehedbpiarestersags described,
[ : [ ERtr ti.on to

S A0k SERESL ALY Rl LS BB

refatenve Fortirerpeodiictibs offBahdied choiniedefsO theGartindn @R el R
t he reactor, but to avoid or reduce the production of
Pf@f?f&h@r?é%ﬁeewaithe ©aster &f 4 molasragie $if parbpe mogoxisle thingthegelrof at
leaSO0 31 B diEREhoR LGamp g LN only Iow carbon monoxi de
“suc

content’, as stréeans Wth a nolar ratio of

hy dthe genlutworadfbragshed bhdi® Bstts B¢ iII@SEN6f @fbcH mbeASde in the
5.1, and(ﬁ?r ef erably hydrogen in the substanti al
reagios dydedprtenchbancad A ichisionent pymerd intiatprs land'er one or

' i th f h
S SR R M EGSRERL o BeRaBERER B! B oe o

mday dlefigar bon reacti on product, it being understood that

ot her branched chain hydrocarbons nmay be produced by
t hEppeast:to ithy,ahe g.onhere it is desired to introduce hydrogen to the reactor

but to avoid or reduce the production of branched chain esters it is desirable to use
hydrogen containing feed streams with only low carbon monoxide content, such as
streams with a molar ratio of hydrogen to any carbon monoxide present of at least 5:1,
and preferably hydrogen in the substantial absence of carbon monoxide.

' The invention will be further described with respect to a process for the
production of triptane as a desired branched chain hydrocarbon reaction product, it

being understood that other branched chain hydrocarbons may be produced by the
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In a continuous or sem -continuous process for the
production of triptane, the nethanol and/or dinethyl
wethsro2$mss to the reactor may be introduced PCT/GB2004/003578
conti nuously or sem -continuously, preferably
contlnuously I n one enbodi ment, the second |iquid
PresoRL e, yresent | is separated fromthe first |iquid
p has& gnﬁﬁ‘ﬁjod's of Qé{“ﬁfr &bl QP grb&s$ Rﬁ‘@ﬁe%rodﬂ_dﬁ%n%@ &@fishe, the
liquid phase, If present, generally conprises the
meitiesolraad/ot dmpmblyi ether Gaduo tthe reheosmay helirtiogucead qohtiswpuskyor
al so corrp i se trlgtene |ch may be converted to the

senaecgp%l&% r%%@’ FUUREPUSIFr i ptane is useful in the
l?l gteg'@adﬁlflenQQB@gec@ﬁWllﬁMﬂ%Bés‘%nlf%&@ht' fb%epaﬁﬁﬂé@jlﬁ'oﬂri fh¥ first

tor 'and unl eaded avi ati on gasol I ne
hqlﬁde phasd, mniaseawddl fraoh g reautqy |’I§B$emﬁdrquk@/pha@@af present,
npounds, Q as ot her br cha é}lr ocar bon
Ol SOmPRRes by deaved FIRIaRs BIPUF ohe B qU PRSe ey Al

co a@%ﬁ#ﬁ@ﬁ% Wil ® %95%6 ot ¥d R the Geﬂﬁ%%&tﬁﬁe pﬂoﬁuct Triptane is

sone o er hydrocarbo npounds,
use€isl B etieqirbyudiiyn pf owtuztand anjptiom gkssplma)esltfelah]s/etﬁn]bad@d hetor and

than in the production of not or,._and avi ati o I|n
unlyydsH @xiatign gpsoling.o hpoiaTaRd ARAe Wil plsa SompEFes: r&%ﬁ%’&“ 1gon

cmﬁ}? i E{esgcﬁ: d)tﬂengr% éﬁﬂ@@ chdh 064?6‘6}15 % drid R oBElcl Rray also

ai n suc as | so- but ene,
be L&Bulif feqrodwuiidn &f Frothrrmt hyiatior gmhnd:'—uht :hidntlans edimd of the

conmpounds may i nclude, for exaqf aromgti c
othephysiseraeeon commiteuads, pwepialy BYBEIGuCtEWRPQyBAS affy be useful other

thasé%%gi%? !S‘rﬂn%&lr%ﬁ v1taﬁ5l{%{$fdﬁlé” benzenes and

zenes for exanple, be
sepapieilafeneomphimasanidctudss fal ekamplepQyweCyiythnched chain
particularly p-xylene, which is useful as a feedst ock

alkposs (pther than iriRiend) ped 66 tpFpbranehied chﬁlﬁéﬂiﬁn% SULL 13 btaRe,

pre e f f
1SOFRg %WSPP%g%‘ﬂ ggﬁpﬁ%l %thghase éﬁh%q 22@%&% o
exdBSIOVRbMBE: dtBPRInGSRuch ésr mahﬂnﬁlbsﬂittl&ﬂrmﬁ@nhycdmpcmdspn
_product. The recovered triptane-containing product my
paltmeu]@ri‘p ﬁmmtlaében@qmeagn@perga‘gq:tbylbgnzfegﬁs whi }d, dor example,

t f
R Mkt A e
uséﬁVaskhefe%'Edcﬂ('f@fjbhefr&hhu%ﬂlﬁ@bﬁ"bﬂ distillation,
enhance its concentration of triptane. Cptlonally, at

| edts, dinepnootsess aftheniesent inverfieagnay, Birdgaremprese g stepof

added to th carbon rec ver _
recSETHR FEHU HIHASEE T PRACHTY catlal §td RErTRREY B fthe
cohtHHEIY hyRiRocal iR _ﬁodﬂct | TiRd B0 REd¥iPERBIcoh It NEprodadt iy be

vapour phase. The vapour phase may conprise at | east
empieyedfas,loy ds ey edditiwafosra mateo ar aviation gasoline, preferably, an unleaded
motor or aviation gasoline. Preferably the second liquid phase may be purified, for
example by distillation, to enhance its concentration of triptane. Optionally, at least one
motor or aviation gasoline additive may be added to the hydrocarbons recovered from
the recovered second liquid phase.

In the processes of the present invention, there will also be present in the reactor a

vapour phase. The vapour phase may comprise at least one of hydrogen, water vapour,

hydrocarbons (including triptane), methanol and/or dimethyl ether. In one embodiment,

9
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hydr ocarbons (including triptane), nethanol and/or

di mnet hyl ether. In one enbodi nent,water is separated
wonassm3 process by wi thdrawi ng at | east somePoT/GE2604/003578

vapour phase fromthe reactor. The vapour may be

’ fied, xampl di s | ati on,
W e AL Rk o PN FTIRE o e e Sh b 2ppibbase
frcph ﬂSeErerEWr Tae pagduk hd bBYos@neansat &fﬁeanfér 1& 'b}t Ion

provi de a product water streanlc ean enoug
dlmlbﬁegép enbanigg éff cercchoatiopraf diiptene o'devequmgpltase pmagbe purified
st.ream cont ai ni ng, unr eact ed
by?"’éﬁ%%’ﬁétn@yg“ ditlagpapny e@%@%ﬁ&ﬁt@fﬁ%@%ﬂ&%@@@ Gar
di§pdealps Bs@BEarbsVRBHLR @01‘8??4519@ h&ﬁﬁrfeoin%qeg}fé f‘{fre%' c%ﬁfb‘iﬂlﬁ g
reactor or a reactor w heat-renoval cool 1 ng col
ungiggicted fere compongss. up to 20 % of the heat of reaction h

referfr ed en‘gcg a con nuous process, the
" e Bh B P FRBRBEAT e rosSeEaet thhPetontPrGagHn T 08 | n
pebﬁﬁn&ﬂﬁﬁa@ﬁad%ah@fe@&gr BIGeFﬁéﬁcI:tﬁr @ﬁﬁ B8at-k %%] C%HF&%S which

and/ or dinethyl ether and recycle net ano
mayiemeee hatoL0 %(«n@ﬂtbw hehit oBtehytioretlharprefeaed smbodimehteof a

react or resence, of a al yst conpri sing
COP%‘P[}:‘&PFQ&F% etr dﬂﬁr@é idgd pyithy au‘%@éd dehihioyghy ghwatle use passes
C°t’“ﬁ‘%§ﬁ%?5"@%§se‘*f@;ﬂ?% il WPEANL BT AU BIELER methanol. 1n
uséyythie mpthah‘i)l(ﬁnklloq ldlrdeth)ﬁ&ﬂ&r el inshegeatiog, ih kb pregehed e
cond hydr ophobi c |1 i quid phase
Cafégﬁgﬁ Wab%ﬁlvs‘s 3 Progher %‘WBWHHW&%@ veaserphydspengbons

(g tﬁaf&n Janatﬁp&cteg\% bf BEMDAED e AMbDEAARSS o

r enovi ng vapour pha rom t
hymopﬂlllmﬂlqluaypﬁaee canmistrigetle irdivm thhBde @asly<y a §ecomt, h&ophobic
g) ase.and/or fromthe |iquid phase(s) renmoved
liophep P sy %agboe&taaflyswapwmb@mmr(sm water andd

tn;?tﬁﬁé ofatel ¥s ﬂeﬂl%'véq%oﬁletﬁ@y S& by f@lﬁov?rigr\(f:}al%éltn? éhé{,%frgxal tﬁ%reactor

streans renoved recover
Tripteme peedicomay be raabvdred ﬁoﬂnrthé PActoe &6inhe bk bB&E aM&/or from

conc ntration of catalyst conprising indiumhalide
NGBS FF s Fis 1 Fede R oA pRasa st componenes (Baice and
dto th t
°P%&9*‘P‘X?ﬁ“<§%%?dé{eg TR Rt Ty bREHE bR ol ity

recho¢ryaxamepyded foithd¥oa8df € 4R4iARin inhiBe £ABLE M §ff68ct1v%bﬁ&ntratlon
are herein jncorporated by reference. Were't

Ofﬁ?ﬂVﬁ&ﬁF@&ﬁngé@bWﬁéﬁhéﬁoduct conpr|3|ng trlptane is to
t
or M1 r R BB Bl e Bl ERess e

recwla@tdme,reeamj any triptene fracti on Preferably, prior
to use as a bl endi ng conmponent for a gasoline the

hy BribAe asforsead pranessss e furthérslepsribedfonexasmple,an WO -
O2/696Wﬁ[ the contents of which are herein incorporated by reference.

Where the hydrocarbon reaction product comprising triptane is to be used as a
blending component for a gasoline it is preferably distilled first to concentrate the
triptane fraction, and any triptene fraction. Preferably, prior to use as éblending
component for a gasoline the hydrocarbon reaction product is hydrogenated to convert
any triptene and/or other alkenes to triptane and)or other alkanes.

There are a number of preferred ways in which the processes of the present

10
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any triptene and/or other alkenes to triptane and/or

ot her al kanes. There are a nunber of preferred ways in
wohbash2s1ie processes of the presentinventi on nRETEB2004/003578

used, sonme of which are described below. (A) The

, f ot t t | t
mv%’%?q%gﬁér O o it e BB BB Y o o et 0
%ﬁt)ofl{? Jgoégsé% 9 pREedTBIRAN6h nRAR M IlveticaRing thetBido€ hnd/or

rocar pon reactl on pr oduct conpri sing
dmielt]n)pte&me andlthe injain bakdd) onformecthixdure of omhamkmsd/qrtdemetb@l

separated from the met hanol and/or, .dj me
cther 412 TSN HHPR BEOSHF BT IEFIP EYE ﬁ@é&y&?ﬁvaﬁ’bﬂ reaction,
pro?ﬁ&%%{ t'h@ﬁ'b@?ep?ﬁgédhﬁ' ocar% fnSt] An @B 8RByl Biher, from the

stillation on reaction product nay

indiie hakde Grepd, adiredxymb}edbp gepacHtiod awatiiffdwxuﬂlqg@rphavmr by

_ ﬁdrogenatl on catal yst as %escrl bed bdve é}f d
distillatigsl. o hediydgocarben sietionproguaianaythen, fejscpaiaishy, Rydipganate

. o 1
Wiyt BUREARRN el R UcserRaens ff*%@‘??f%f i
presaire oﬁlhefbaﬁbﬂ(ﬂﬂeﬁi)aeraﬁﬁé of\l @-@00PaY, pméérybly; Hs5@6d Toé

separating the hydrocarbon rea tio roduct, b

hyc&ryam@en SPWIRS eRetripiagRid Othee 1%8 SRIAY gﬁx%@kanes)
I A e *é‘fe&rﬁéf@ﬁﬁ?%%%@%@t bt

hy&i‘oé&ﬂdtlha‘theop}oﬂdc@ thd Hﬁir@g%hb‘@(bw&andfe p’érﬁafahbd/bnca‘tth @eparation.
whi ch can be recycled for reuse. In anath

Afmr hydmg@na{agn therteptenaand ghergikange cmqﬁgﬁ@ateg r#’éf illation from

tht be perforned
thea’fle’i Or% ‘%gbflwt}?er \}'ﬂgh%{rhg%enjg odfi%ﬁy rogen, either
| N (&N MoBRE ARENATveaths o bf thb endilymbDgeriiatdimathy! ether with
catalyst. At the desi red conversi on poi nt, the

theipdivon halislrmayeeqterformest edenst incat IBéh%@rﬁ%f-‘rnﬁ% @ﬁhsfqr%%ﬁnt gither
d hal |1
in IEH%P%%%?W&%%“??&“ ?@F gly %%Iga aft%f‘lcgt\%g)é{ tﬁggr ogen a{i“:;legg

poﬁl\f etﬁe hgosabA ﬁéﬁétwﬂ%ﬁ&ﬁio@bdnybd sfepﬁl@teﬂ)fﬂfn@ Qﬁﬁﬂdmm’hahde and
catalyst were used i'n the indiumhalide reaction step.

optli)na;lb'sﬁ‘m the mtharto) dndigedianeitoh ebar, areferblydpliogeded in

th steps f th dr ocar. -
e e T T
mﬁ(\?x%@l‘ae b cRbEtEs. AdekirSE RRY B de6kenbgen datydt Ry b used in both
, and optionally the methanol and/or dinethyl

stapk HiE tha/hytilmatboa msacfion prodnctioptifaingawdtipisne, then the hydieearhon

KTERETIT S NTHo AT
m%tﬂ&xfb!l Wi/ ot \kl)ll SthESH AR gn* Rurthet hfti#bgen@fiosol i d phase.

e I nvention now be illustrated with respect to
t hdnfatiltheseitirge ai)ieammﬂveS(A)Cto fEacatiredicExpsr isrheparaigd fpg vapour

‘ ph(ﬂgq é&%@n@ﬂ%ﬂﬁﬂ lyst 8]§2h gr}gtagte anoilqlglg or soqﬂd I%Easg

The invention will now be illustrated with respect to the following examples:
Comparative Experiment A

Znl, (9.35g), methanol (1.88g) and ethanol (0.17g) were weighed into a 15ml

ACE™ glass pressure tube. The contents were then agitated with a spatula and shaken
to dissolve most of the Znl,. Some heat was evolved.

Once the tube and contents had cooled methyl iodide, 0.07g, was added and the
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ACE(tm gl ass pressure tube. The contents were then

agitated wth a spatula and shaken to di ssol ve nost of
woOhersmn3733 Sone heat was evol ved. Once the tubeCaaB2004/003578

contents had cool ed nethyl iodide, 0.07g, was added

oSSR ST, USRS TREREE B SO 2

hduke tube contained two |iquid layers plus a |arge
amount of off-white precipitate. The top organic |ayer
was @ eeplingribe the apitained twmbiquid dayeeschlisor laggesamount of off-white

DA B R Beforks Tor PR o Sng Yl Bt W @nglEd dppans
chirdrflatb grabliy €GCyvasal ¥ha. KTHIE SN0k s hnute@trpebc13§§];cﬁ@@btséralysis.

showed the organic |layer to contain a range o
Therbattereliquit kyer wgsotask visd in padbwdi ng i so- but ane,

i so- 2-methyl - 2-but ene, 2. 3- di et hyl but ane,

tri oG g B ot fo B fiooBistng e af BoRgicd chain
hy!df&&ﬂi@hs,(iho]@dingf%%lﬁﬂl@’dnggis@?&ﬁ‘tﬁﬁlé? b m&RGL) Butedd, LMY |

‘ether and net hyl i odide) e organi ¢’ | ayer Cofit ai ned
dimgthyautape,teiptght and friptenee In terhSoblydsedagtins present (i.e. excluding
7 e -2-butene, 2.8%Db ight triptene and 4.9%b
m B R RAPT bk et Badte &E vhemitdess gowaincd 20.1%
byGRSTER tAblal& 15099 85 SR -J- 9%o
equl val'fér?t 'rml/grpgrmutrt}tz%?@] SS{S{E@% %n@?gggﬁ%h?%firﬁ%nd
4.9%dy38aght hexanhetimdbenzén87g) and et hanol (0.17g), were

EMEighEd into a 15m ACE(tmgl ass pressure tube. The
ts were then agitated with a spatula and shaken

¢ . . . . |
hoatan et i Corhdetice 1Beripiopt G 1 eaRflolClly 1RPAF
equyeleetmuniat hipbuitedide wadudddnstewisofahded and the tube
I o T tub encased in steel nmesh and pl aced
T AR AU ES B tea G Eb oYk b 15m]
ACIER PafifiesiR i 41K oty P thefl S8l B 2 spamp apd shakcen

to dissajuothevials, allesfovtsich fiosol¥d. BvaleisiaswasThiotvedl i quot was
diluted in CDCl_ 3 Pri or to GC anal ysis. GC anal ysis

shodge thedubg yuhgoatanis had copled apathayl fodide, §i§e. whs added and the
R DU e ISR, AT G o
hodisnmet hyl but ane and triptane. In terns of the

hydrocar bon product distribution, the branched chain

On cooling the tube contained two liquid layers and negligible precipitate.

The top yorganic léyer was clear and an aliquot was removed for GC analysis.
This aliquot was diluted in CDCl; prior to GC analysis. |

GC analysis showed the organic layer to contain a range of branched chain
hydrocarbons, including significant amounts of iso-butane, iso-pentane, 2,3-
dimethylbutane and triptane. ;

In terms of the hydrocarbon product distribution, the branched chain
hydrocafbon prdducts produced in Example 1 were observed to be predominantly
alkanes. By comparison, Cofnparative Experiment A showed significantly more alkene
products. More specifically, in terms of hydrocarbons present (i.e. excluding methanol,

CDCls, dimethyl ether and methyl jodide) the organic layer contained 26.4% by weight
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hydr ocar bon products produced in Exanple 1 were

observed to be predom nantly al kanes. By conpari son,
waanpanat3zve Experinment A showed significant | yPaoiGB2004/003578

al kene products. Mre specificall y, in ternms of

win 1 6 P S BT PERF LT PRaT G/ ahp il edhble
amﬁ@{g@fﬂﬁ{éﬂé@ 200G MRIghtdd | ptane and 0. 4% by wei ght
xanmet hyl be

nzene. The organic | ayer contained
negExagmbilee asooshotved ufcr@smwm@nd)mde%éfdaﬁ@ihlllbllﬁﬁﬂ%n@du“s

cOmp R PB AP ST G PO HB o Gh LT e pesvies”
wh&%pﬁéé\ﬁ@smar%&ﬁfduﬁgé NRid3 BOhbrel datihhaRémaRdctoner al |

eavi es eavi es" are conpounds having 8 or
tettadicehyltenbanrs gleatmetislichzas anéthpmmth)ﬁbmn@n es

D heial G e i P eeee e B TP aad
teu}&% E@%&Q&e@ %&ﬁ?%@& td:@{)m?{rgﬁlvé BxifeoiRAt Al te)lz@hv@t@ Eifel it of

e anount of triptane produced the
m;ﬁmr gblluce elavivesdl] fhieoded tiroductias wak siso lowar . Thus,
le 1 shows that use of. indiu

cat y%tE&aﬁ%)ﬂeeb‘éh%‘fS tbainee PLEIE [OOMIS e iarhitpIa Rl ne
1ocg{leolg:f1€st tf’ 3 Oﬁcah%r%?ﬁdgl%nto?%t Wel Bodyi Jﬁ«blﬁ@i Gt pre\cNﬁltatlon

roduct Istribution
FufBERBE pbdhe digtrtpaio ivkhen Expp’aredrmﬁlomparatsvajlﬁxmtrmm A, 18

towards i ncreased branched chai n al kanes g g lefi
diretadh tvertdingeased| berrched chgipalipnes SPRREE fo BIBGRFISgain Olefins,
i OR. e $ by
oo SRS EORA Bl R LA, ol o

gefd %mn@é&ﬂﬁhﬁldghg\hﬁ oot tb@dcaﬂ)orﬁxtamp) e 1 was
ererg]ellgt ed, except that MIBE was used in the reaction in

Exphmpte2 of et hanol . | nl (14 8Qy), methanol (1.92g) and

or ocutraitatha ERE AR G et M MBI SGR0R e

rego@ieh%glaa@gfa%en to d| ssol ve the all of whi ch
di ssol ved. Sonme heat was evol ved. Once the tuBe and

contleht(§4.50g), wetbraal (h@@amnd.MaBEéO 2Behyi5re Heighsiine 15m!

e tube se
R 558 ol Dl U 1B BRFRR S ki s
to%%‘a{»ﬂv%etms LvBewERRRURLHICEH. t S¥nd hewinds beoleeds and
negligibl e precipitate. The top organic |ayer 3
cl ea(DmmrtHe tabeahd qudentabad castrshaethylgedide; B2g, e addefiand the

tu‘gé le,eai'l ’ll(t\last’uéjel W:gjst e%gasie 1%1 nd2h ar% pfagecpln%aclv)éﬁ' £200°C for 2

hours.

On cooling the tube contained two liquid layers and negligible precipitate.

The top organic layer was clear and an aliquot was removed for GC analysis. -
This aliquot was diluted in CDCl; prior to GC analysis.

GC analysis showed the orgﬁnic layer to contain-a range of branched chain
hydrocarbons, including signiﬁcant amounts of iso-butane, iso-pentane, 2,3-
dimethylbutane and triptane.

In terms of the hydrocarbon product distribution, the branched chain

hydrocarbon products produced in Example 2 were observed to be predominantly
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GC anal ysis showed the organic layer to contain a

range of branched chai n hydrocarbons, including
weigsikssant anounts of iso-butane, iso-pentaneCT/ZB2004/003578

di met hyl butane and triptane. In ternms of the

rogarban ct distribution, the branched chain
o R R B Skt s et &b g idganily more alkene
pdgasved to be predom nantlyal kanes. By conparison,
Conpar ati ve Experinent A showed significantly nore

al keM@rpspsdificeldy, ivterms sﬁbyﬂrmaclaidspresemt (. erelxsludfng methanol
met hanol

r ¢ artﬁ’@taﬁ}é T agi h)é(f Wfde? Icolage;jnllg er(ﬁoggmeg 2|5é5)/e by welght
trfb@eﬁl‘é%hﬂ ed 225y %léingYhé"{%hQ rylﬁe‘hk&{eaﬁ’fﬁe 8dn Q- 1&5{6&1 P%até(i'ﬁéc%‘éghglble

hexanet hyl benzene. The organic [ayer “cont
ameiits gfl}lrr@tla’dnﬁbmtmeaﬁdmptmdwyl 2-butene and tri ptene.

le 2. | so d increased iso- pentane and
%ﬁ?ﬂ%ﬁ’ts RECHINGEFARAISIS-Pentans and % frdiseathylbytprg preducts

' (ré!ﬁﬁ'v@%%oﬁl {nxtdﬁil%%ﬂg %§er%]ll Ef)i(’égﬁ% ?dCS{‘@I géarfﬁ%roﬂ{pa%%ve Experiment

Experi ment oug OW I'ncrease
Apent arret hyl benzene and tetranet hyl benzenes conpared to

1 U e TapU THabe Y drcieiscd RERwPELY DOFTEER on was
s e O et e B il i Hfountof

triptagaipfdduacd thpooetult t'henviea® ptodupi@neas Aadiowiet, hout

si gnjficant preC| pitation. Further the product
di s{lh?uéu THRP 6%@@?%@%@%@@& indiuiaieide at 3 Gasalpst pestéaderfzine

io&ﬁde g%g g k(g%%l ar eng Bi%{lgt? anch egﬁﬁ%%nﬁ oﬁ’ Fﬂ%mﬁ‘é% Pieinitation.

Furthdrl rmqnomeamsmunm, owhighi icb@pare@ip @oPatatlye EkgMngent A, is
E’-@ guctl on, npar ative Experinment B Z1112 (2.339),
ditecierdawprds a!‘lcseilgf)d byarehed phae plkanes cpgiparegee &ranehasheidin olefins,

“ & e contents
an\lc/%/e%ghlt% é%ma hl ? &iu?ﬁé spps a?eu({ S é\lﬁgts H%?EB?F
C@ihmaxh\xe@xd&ﬁrrszall of which dissolved. Sone heat was

evol ved Once the tube and contents had cool ed nethyl

i odi%M: (233eBgyethane! oL §ie) ﬁyqi et:l_aamlt(@dégx Wem@ghemnm a 15ml
e seal The .t case
A%?ge?l %ﬂﬂﬁ& cfh é)J%)acecf OP ngnwegv ét}?na?tgltga%‘véﬂfaépa@%rsgaken
to Qisseloe tHerknls, R otfwh&;hc‘c@s%t)WeaeSo@le I¥atORR dvbREd doh8Y®E tube and

whi ch was red/brown in colour. There was no organic
coptgg)@rhad cooled methyl iodide (0.40g) and 2-methyl-2-butene (0.005g) were added

and the tube sealed. The tube was encased in steel mesh and placed in an oven at 200°C
for 2 hours. |

On cooling the tube contained only one liquid layer, which was red/brown in
colour. There was no organic layer. |

Hence, at this concentration, the zinc iodide catalyst has no, or only negligible,
activity. |
Example 3

The method of Comparative Experiment B was repeated except that Inl; was
added to the reaction in addition to Znl,.

Inl3 (3.63 g), Znl, (2.33g), methanol (1.87g) and ethanol (0.17g), were weighed
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Hence, at this concentration, the zinc iodide catalyst

has no, or only negligible, activity. Exanple 3 The
worbismd3s Conparati ve Experiment B was repeat edTABRe@003578

that 11113 was added to the reaction in addition to

ine ) PER R0 HesnFEbint e Ste I R0 Sy il Shouta

and¥RRSHORTi$s8RR thel I, 8 VnENEE oMRhRhIdIRE1VRE] Baie Heividd a
spatul a and shaken to di ‘Ssolve the and znl , all of

evalidh di ssol ved. Sone heat was evol ved. Once the tube

d t d d.nmet.hyl i.odi . d
2" mORy S 305 S Fo Sy el il e T
but@ﬁétoe@bs gy %retdaesa mﬁhs AR %8S ed. NTHS 8B WiE Shead@tPinRtcRE £@sh
in an oven at C for 2 hours. On cooling the tube

andcplatesd ined wmaﬂ20QL¢dDrldg®lr$ and a smal |l anount of

o naOlrroafinb i EifRsolaBig i HooR BASR s uF bl o ofifimie
pre%irﬁmgteotm o%gh ME ei Qam&lf?anerah% A& Wasaabyesl fr GEC

alysi's organi c |ayer to contain a range
anaiﬁsmr’ﬂrlshleqjiocm:; dllllttyaﬂnn@BCﬂ)_:,cpm,r to €l ardlysgy. | so- but ane,

1 B s B TPty RSy oy A GO A h R G ein
hy®bO4HGs, Blchidf oﬂ%% b@ne tvhﬁet;ﬂgﬁ 150RHe qmlgéhtmedﬁ@car bon

pro ucts pro ed in Exanp 3 wer € obServed to be
dlrmthaydbummam;btyneedddanptsne Mor e speci ficall y, in ternms of

hydr ocar bo sen cl.udi n CDCl 3
di it tgphs et ey e wyﬂu?tdﬁqna@)tmﬁ@ H?iChagygr
[
SR % Rl R0, B Ll
alkﬁﬂmH amount s of 2-nethyl -2-butene (0.1% by wei ght)
and_negligible anbunts of triptene. In addlﬁlon only
snaMorﬁﬁEﬁﬂﬁCé“bfm;Sf‘éﬂ‘{sé’ﬁEt’ﬁQP% Wzsem%seah@e excluding methanol,

O RSB AS A Ge c TokeBH0AR 5, 1S

triptatecd ndy. 7%y wasighs &eﬁhméﬂmymﬁfzame Tee bxgaid lagtcokiaified only

(9.30g) and nethanol (2, /gL were wei ghed into a 15m
smAu;E(npﬁytg jof dgnethyl- 2-butene (0.1% by welght) and nechglble amounts of
triptene. In addition, only small amounts of pentamethylbenzene and
tetramethylbenzenes were present. |

" This example shows that a mixture of indium halide and zinc halide catalyst may

be used.
Comparative Experiment C

Znl; (9.30g) and methanol (2.01g) were weighed into a 15ml ACE™ glass

pressure tube. The contents were then agitated with a spatula and shaken to dissolve the

Znl,, most of which dissolved. Some heat was evolved. Once the tube and contents had

| cooled methyl iodide (0.40g) and 2-methyl-2-butene (0.005g) were added and the tube

sealed. The tube was encased in steel mesh and placed in an oven at 200°C for 2 hours.
On cooling the tube contained two liquid layers and a large amount of an off-white
precipitate. The lower layer was red/dark brown in colour. The tube was cooled in ice

water and cyclohexane was added to the top organic layer as an internal standard, the
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pressure tube. The contents were then agitated with a
spatul a and shaken to dissolve the Znl , nobst of which

wdizesoyBs. Sonme heat was evol ved. Once the tubeTa@mBt004/003578
contents had cool ed nethyl iodide (0.4CQg) and

corferl ot s s anidied bl Feelt 25 PRGN P B o
orghflic34yeP Wab rethovel Porgab Ghrodafsiphic @CraalysRg "Hhhﬁilfqubﬁvas

contained two liquid |ayers and a | arge anount of an
dilged inBPC @6@69 plilmaiDQC Thedysivwer Iayer was red/ dar k
bro i n. col our
oyl B8 Rebed et e e SRR ganfes A URNEL B
hydrBéa%cﬁﬁ m‘étu@n@ashgstaﬁtmmeﬁxﬁybﬁweftade%dw;h@nes heHeatataared
hen alio to settle. An aliquot (50 m) of the top
prodnq:;thstnblhtaymf hyero carboms/rdseho(i.egexscleding mathagelapbi(ds, (d(mthyl

ana al i uot s, diluted in CDA (250 nl)
ethf)‘i‘?fiﬁi)r/ tgy]&dlga)allsﬁé“ QI EOleda| ysis showed the organic
E,\glﬁ%@m to contain a range of branched chain

ydrocar bons, including substantial amounts of
t ri Phametlmdd{tCongaestiee EXheridentd] wesirepeaedietcept that Inl; was

i,stributjon o ydracarbons present (i.e. excluding
use%éw%f&ﬁcl%mpaﬁeogiﬁ‘m hyl ether and methyl iodide) is
gl Vﬁ{L E%ghﬁd BethEG TP bﬁg)“w&e%%a%%%ﬁsmmm 48

was repeat ed‘except at was used in
pressme tuben The cohtecte \wfe tﬂdﬂhg’itatddl\&it]sa ¢ixuld Agd slzaken to dissolve the

nmet hanol (2.0 we hed intg a 15m ACE(t | ass
Inlp?’@?s‘ifr"éhl?lbgléﬁ‘)ﬂﬁ]e gé’mv@ﬂggaﬁl@’rozveflhen agi t at et(j vnv? tg h a

spa £

o <O S U ERE AR BchR 1A S5 el RS (oploef BhE P metind 2
butenn {e005) hatk xided e the tityel sealedli Whe fube 4£@g eneasetl in steel mesh

2-met hyl - 2- but ene (0. 0059) wer e added and the tube
an%ﬁlﬁP@dmanWé(e@ é‘b@()v\ﬁ OrgnRd in steel nmesh and pl aced

Lgn% c%\eé oﬁlte tﬁl?e cogtda]; a téngﬁgfcglaﬁégﬁﬁcpﬁ%%hggolé E‘x%cﬁ)ﬂgt%. Some.

smpll eﬁllonﬂésatce;zstaﬁ)w&eslml dbsmécbw thessaiectﬁylsat tabs abweehaliqad
observed on the side of the tube above the Ii qui d

- layprsy Ehaslowen baypiowas reflispdrbray® ip edlpdrartke Bogwrpsi °ﬁ°‘€6 Iyise water

and {:}%I%}éggnev?;s %Cd‘a&ll ﬁ)dthle ﬂ)p' &vaﬁ"@ a%r A ifila9 Qtﬁff@a?c‘? & Contents

organic as an 1 nter

of theantstadhdkerd 4@ tB@NilRNe t@fsettlhem plixgios tf@lﬂb)rbfahwtop loeganic layer
allowed to settle. An aliquot (5 of the to
wa@rfgvaweé fp@gﬁérchwea@at@mﬁu@éﬁ%m&w C W@bwabﬁi%ect io§DCLs

CRFR B R UgR o1t e, 8 v 2 L ST (250 )
| ay &1C hialsey¥haived thel Rpdifc Rierdtd 20ataith @AgE 6f branched chain

hydrocarbons, including substantial amounts of triptane. The detailed p'roduct
distribution of hydrocarbons present (i.e. excluding methanol, dimethyl ether, CDCls,
cyclohexane and methyl iodide) is given in Table 2. |

The total volume of the organic layer in Example 4 was observed to be
approximately 50% less than that of Comparative Experiment C (also sﬁpported by the
relative GC peak sizes of the cyclohexane internal standard).

In terms of the hydrocarbon product distribution, the branched chain

hydrocarbon products produced in Example 4 were observed to be predominantly
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hydr ocar bons, includi ng substantial anounts of
triptane. The detail ed product distribution of
woydseesBbons present (i e. excludi ng nmet hanol PCT/GB2004/003578
di met hyl et her, cyclohexane and met hyl i odi de)

alk?r}ieﬁ,g\iyl\{(%gasl é%%?aet%gmglﬁ%ﬁtgt% ggodiu «J/:dj %gm?lcantthgx?lﬁgggﬁb ﬁ“iptene
andPD et F2-Bukae, t hat of Conparative Experinment C (also

supported by the rel ative GC peak sizes of the .
cy cMshespsaidichil, shenerganie iayduindyompasativerypemenphe contained

SR e A B

othelbt%ﬁﬁ Y &Gnicthyltb Rz BeC SRG S EAtdrHekdadBfbensRRE. 8@ Sontrast, the
Conpar ati ve "Experiment C produced significant

orgauiaridyiet inslSxanfple¢ # icputemed %65%'3'[59‘(‘/@%11“21{3@0@,@%)! 2B1% by

o et et R SR BB TGN f Py iy bencene.

Exé)mgl%% s@éw%hﬁ%séd 5RbEREne RR 2%@-&@%h%h@ﬂé pl%tlucts relative to

heavi es" ot her than hexanet hyl benzene, and 6. 51% of
bothematam dtty] dyerailéﬁneavxem’ conparedso Commrﬁmlwg Emperihentd?. i n

%1 Vq&nt WS m%%eéag?;f/ 0 DY an\gﬁxpg{;éqztﬁé%g&datetrémetgyl%enzenes
conﬁgﬁa?@n%’ﬁné @é(rl@eﬁg&m eAinPC LAROHRS aﬂ&ﬁﬁ@?&ﬂﬂrﬁ%&ﬁﬁ@d relative to

Hcreased 1s0- pent ane and
the2yv3ratli ‘thred tigs!’ tputch:n&mpwasimgmﬁcamlyabwvefdr Exbmp}a: 4ri ptane

Eﬂggﬁﬁmgﬁa@eh@\éh@ﬁ@t Mseggéa \%@@O g‘gg:cggg éHmstead of zinc
oA YL GBI b I aa syt .

Fuph@dhucpddie ldashubmlohpwhdsmc(m;mmi fo Cdmgavites Expenohest CaR
was_ si gni fi canté% | ower for Exanp

diregiedus vapreringieased ranpad Ahringdkanss a%maare%\fﬂgwr%%h%ﬁggaaﬁm
f
am?%’lltéf ane, aneg%egtiﬁ alfén%n%b ?Ifgg?]?nﬁ hgilkplg‘gtn?gno

Fur rhe chdrfecdimditivns @cbr&hd? Vdricuis @ﬁpenmﬁsms arospaneesédin Table 1.
n{)aratlve Experinment C, is directed towards .
Tableck Chree conpasetinag fmﬁtharwl ﬂaamkogéﬁ%%ﬁa@ep% br anched

chairnmpire d yauc
E)&pg PsPed {: %’F wﬁ\é gq(gd ?ﬁg&ml#ﬁ cﬁég bie‘i’i’ﬁ/g
r‘nnmncl thi nn§_far fhn ari 6ys ey .19 &
A sumari seanlnﬂ35aal e 1:88Tap 5_thﬁn@k/a0r b'é co?n%& tions for
mettranot—h Tt I catratyst_7
1 NMet hanol Iﬁr [lgh%ﬁg LiI\?ret hy E@%ﬁel?l n '?Pt g&pgg et her / g
2 Todide /| @,A4480 9 35991 88 MEFBBNYG) 2@ | 0. 4.690. 07 - 1 Inl
14,38 1./87 Ethan 0.17/0.08 -
‘B Znl; 2.33 1 87 Ethanol/0.17 0.40 2-methyl-2-
butene / 0.005g
3 Znl, 2.33 1.87 Ethanol / 0.17 0.40 2-methyl-2-
Inl; 3.63 ‘ butene / 0.005g
C Znl,9.30 2.01 - 0.40 2-methyl-2-
| butene / 0.005g
4 Inl; 14.47 2.00 - 0.40 2-methyl-2-
butene / 0.005g
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I nl
Et hanol
wa.208/02383 Et hanol
butene / 0.005g C Znl

14.80 1.92 MIBE / 0.20 0.09 -

B Znl

2.33 1.87

/[ 0.17 0.40 2-nethyl-2- butene / 0.005g 3 Znl
/ 0.17 0.40 2-nethyl -2-

| nl PBT/&32004/003578

9.30 2.01 0.40 2-nethyl -2-

PR {9088k Pk i Atk {2
Taf AR DB R o A P e S TR
Conparat | peri me :orrpot;@,ga 1 _
Conparg{n%négu peri mq?o@p@g\ﬁ%ﬁgﬂ%rﬁ%@%l i se %mv\% 3v4**
Normal i sed % w w ** ilsoNbriaaeed & w8y 4+ 93 Nohhdlaae YOwDHB **
0.27 iso-pentane 3 31 12 27 n-pentane 0J01 0. .25
isobutatehy| - 2- but ene 1. 06 0. 00 23.33 di net hyl but ane 4.982
E 12 2 it hul nant ana | O 2 A0 2 prmet hul thont on o120
T Lo & :n.,lﬁl_yﬂ PCTIT™TC U Iz u OO TTC T TTy T PJTTIt AlTT > J
n-bptarg Triptene 3.79 0./00 Triptdf2d 18.87 29.95 Hedvi es*
WHNB‘@"&‘I 610 Tot?“ 9578579256 Bal g
(RA8wns) 4.15 7.44 [Ratio tr %{ ane to heavi es 0:30
j rncluding HVB Rati1 0 iso-pgptane to|heavi esp@s505
np%.nggei ncl udi ng HVB 10 2,3-dinmethyl buttane to 0.03
2-1Reth{-2-butene 1.06 0.00
2,3-dimethylbutane 1.82 5.13
2-methylpentane 0.52 3.48
3-methylpentane 0.39 242
Triptene 3.79 0.00
Triptane 18.87 29.95
Heavies* 56.21 27.77
HMB 6.51 6.10
Total 95.85 92.56
Balance (unknowns) 4.15 7.44
Ratio triptane to heavies 0.30 0.88
including HMB
~ [Ratio iso-pentane to heavies 0.05 0.36
including HMB
Ratio 2,3-dimethylbutane to 0.03 0.15
heavies including HMB
* Excluding HMB.

#**Normalised to hydrocarbons made (excludes CDCl3;, Mel, MeOH, DME and

cyclohexane).
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heavi es i ncluding HVB * Excluding HVB. **Normalised to
hydr ocar bons made (excludes CDCI 3 Mel, MeCH, DME and
woyailsphesane) . Cl ains: . A process for the prodecriGB200003578
branched chai n hydrocarbons from net hanol and/ or
di met hyl ether, which process conprises contacting, in
a reactor, nethanol and/or dinethyl ether with a
catal yst conprising indiumhalide. 2. A process as
claimed in claim1, wherein the indiumhalide is one
or nore of InX and/or I X3, whereinX is a halide
selected fromd, Br and I, and conbi nati ons thereof.
3. A process as clained in claiml or claim 2,
wherein, as well as the indiumhalide, the reactor
al so contains zinc halide. 4. A process as clained in
any preceding claim wherein in addition to nethanol
and/ or dinmethyl ether reactants, there may al so be
introduced to the reactor additional feedstock
conmponents sel ected from hydrocarbons, hal ogenated
hydr ocar bons and oxygenat ed hydrocarbons. 5. A process
as claimed in claim4, wherein the additional
f eedst ock conponents are sel ected from ol efi ns,
(3§H§nes al cohols and ethers. 6. A process as clained
in ¢ sé’fo Vl’ﬁ@g et i rdtche PORn ARBESHRGK from methanol
corrpo en s ac s initiators and/or pronoters for the
and/@aginhetiy] t:then radeicerobesanainpdses ltantacting e weabion snethanoh
process as clainmed in claim®, mﬁere%%(fhe react or
ané/@hthélﬂfﬁ'éyl @ﬁ)@r ‘(Yl‘thﬁt?ﬁ@lyéb?ﬁ%ﬁ’fﬁé%g {%as initiators
for ﬁ!&‘éesrs%é& [0 s ]h%hfefemhél AhR 11id€1seDr more of InX
and di enes an avin east 2 carbon atons.
an8/or AL atesh Mss £halldesdletted d:'ﬂoal @1, Br and &raai momhmaaom@hereof
present in the reactor one_aqr pore pronot QEGHQCte

3.1 r dnpioRess@p chabned Biclagdy FdHmnal WheEIn. A5 Y H“&lg%“de’
th%ﬁggtglfglts%con mt?é)ﬁ 2haMp. 9 A process as clained in any

|ng clai ms, wherein the process
4.1 SOPBFRERAs §ldhﬁ<§(ﬁ1lﬁtah1§l h)ke;cedilng thén) Wihgreid iphddidon Ilcf)methanol

process as clainmed in any one of th& prec di nélj % rgs 1
anlfos dimeihyliether EaaRianis] (hFeahe Al breiniro udgflg fhejrgactor addibiona

fei(gg)t F%E%ganvgés ngeta?eg gh Hgarg%b&% ﬁ‘:il%% ed 2&1%'{:%8n§3§nd

proc as clal ny one of
oxyBéhaRidasatlichdboas. ai ms, wherein the reaction is

5. A process as claimed in claim 4, wherein the additional feedstock components are

selected from olefins, dienes, alcohols and ethers.

6. A process as claimed in claim 4, wherein the additional feedstock components act
as initiators and/or promoters for the reaction to produce branched chain hydrocarbons.
7. A process as claimed in claim 6, wherein the réactor contains one or more
compounds that act as initiators for the reacfion selected from alcohols, ethers, olefins
and dienes and having at least 2 carbon atoms. ‘

8. A process as claimed in claim 6, wherein there is present in the reactor one or
more promoters selected from one or more of hydrogen halides and alky! halides of 1 to
8 carbon atoms.

9. A process as claimed in any one of the preceding claims, wherein the process is
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performed at a pressure in the range 1- 100 barg. 12.

A process as clained in any one of the preceding
wohleisme373sherein the reaction is perforned i n POE/GB2004/003578

presence of hydrogen. 13. A process as clainmed in any

one, of the preceding,clainm, wherein the reaction is
opepated bRl ‘P%léed’tﬁlg‘ég}i‘?@% of a hydrogenation catal yst.

110. 144 prodRELLEEIAmMBS irﬁér@ridﬁ%‘éf {He REsed¥E 18! \gﬁgr@lﬁ‘iﬁ@ﬁ‘ﬂeﬂﬁml

cl arns, erein the'reaction is perfornmed in the
andporelnihel aherdscdnartedonitx ihdendiif hatidp nba teswperasure l0&il Ok td
in claiml, which process is a continuous or
306Geni - cont i nuous process for the production of branched
Ch | : . . i Mé '
11 R SRR iR IAREE Nary G TRIEERU IR, ShaRhN, b iatis
perfenpdai 4 pessurdinahe mags o, 100dat@nol and/ or di net hyl
ether with a catal yst conpri si n%.i nqi.um hgl i de, and.at.
12.5 Aduiprsraisrlamst inygny Qg thegreesding,clpimsqiyberew the Fagtien is
] F | S ' t hanol and/or di nmethyl ether
perfagr%lte?ilfsh%%?%éiﬁodggyéﬂgﬁeﬁacti on product conpri sing
13.br Angbeds sddaimel yilamcatehdns pracediingicludnisc Whereootbs seattien is
catalyst is maintained in the reactor in an active
perfaymer am theinsesaaceatipdwdrogenationceiRysht i on. 16. A process
as ,cl ai ' l,al e ; Y ;
14 AL ey By o el el ShoRITRE (bl i
perfdinRlifig tei pr&sen@ufeatoamdoxide. t he reactor by recycling
to the reactor, one or nore pronoter conpounds from .
15.dotwrwoeesains geinredda Cleise ) shigh Hrecgey 1§ p.CONtHIVOAS BT FFEpconyRuous

cl ai inclaimd6 I | o
P DL P L s G b Forh FRf O o
din"i’él‘l;ij’j"lte!t&? ahidheedptissiconaonesenh liqarl ghafdiehdtiih composition in a
addi tional feedstock conponent preferably having been
reaccyuéthanol padordimestyt ethen piloa ggtplyp@mmylggp@g@(g@a}l_de, and at

a temperature of at least 100°C, to produce a product mixture comprising (i) methanol

and/or dimethyl ether and (ii) a hydrocarbon reaction product comprising branched
chain hydrocarbons, and in which process the catalyst is maintained in the reactor in an
active form and in an effective concentration.

16. A process as claimed in claim 15, wherein the catalyst coﬁpﬁsing indium halide
is maintained in an active form and in an effective concentration in the reactor by
recycling to the reactor, one or more promoter compounds from downstream product
recovery stage(s).

17. A process as claimed in claim 16, wherein the liquid reaction composition also
comprises at least one further additional feedstock component, said further additional
feedstock component preferably having been recycled from downstream product

recovery stage(s).
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