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PROCESS FOR THE PREPARATI ON OF AN ALKOXYLATED ALCOHOL
COWOSI TION Field of the Invention The present

WO poosnss7en rel ates to a process for the preparetT/@8P200§/053391

an al koxyl at ed al cohol conp05|t|on nore specifically
to a process for preparing an aTkoxyIated al coho
conposition by direct al koxylation of the al cohols
present in a Fischer-Tropsch reaction product.
Background of thPROOESAtFOR PHE aPREPRRATEQY of

Curt act ant 0P wet h ROk REARRE Par B0 OB PRIT O v ent s

and chem cal internedi ates are prepared by the
addition reaction (al koxylation reaction) of alkylene

okidéd OépbRedéRYeREi@norgani ¢ conpounds having one or

Tonti ohfng DR ARG Br L ha™ of SLRERS o hofy Pargssy Bbr the

ppepgpaedrhbynt be aﬁaslkoﬁyoéteahaleanbxcdﬂpwsihlon, more
al i phatic alcohols of 6 to 30 carbon atons. Such
eBRB%YEAFRL1YahE # PEOFRESef OBXPERPAEDRT e3PoRbkRYYlated

p5?88EXF3ESﬁg§§9t58ﬂpﬁgy §r€89t§1Eb§91££¥89 of the

oxyet hyl ene OXYpro ene groups,  are wdely

eaptopellsaprasanbnic defiesgeatr-Toopsnentsachicheanddygct .

and personal ca formul ations. An illustration of the
€ hoxyl ate (represented by

formul g hhbgbelbam eby addptb@Ac0E as8EADET £6A) iBktance, as
et hyl ene oxide nolecules (fornmula Il) to a single

ahRamenifopBEtipetaRbAnuVat F}ngsapdesBnl sdfpynghagents,

ggéﬁgkggs FnS}%R @1@%? gﬁgeﬁh &&aﬁtg FEQQyPgarEﬁlbylkhe

preparing s
addition reaction (alkoxylation reaction) of alkylene

oxides (epoxides) with organic compounds having one or
more active hydrogen atoms. For example, particular
mention may be made of the alcohol ethoxylates prepared
by the reaction of ethylene oxide with aliphatic alcohols
of 6 to 30 carbon atoms. Such ethoxylates, and to a
lesser extent corresponding propoxylates and compounds
containing mixed oxyethylene and oxypropylene groups, are
widely employed as nonionic detergent components in
cleaning and personal care formulations.

An illustration of the preparation of an alkanol
ethoxylate (represented by formula III below) by addition
of a number (n) of ethylene oxide molecules (formula II)
to a single alkanol molecule (formula I) is presented by

the equation:
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al cohols is by hydroforraylating an olefin into an oxo
al cohol, followed by al koxylation of the resulting

w@bwmehsd7sby reaction with a suitable al kyl ene BXI/ER2004/053391

such as ethyl ene oxide or propyl ene oxide. Typically
the olefin to be hydrofornylated is obtained by the
ollgonerlzatlon of ethylene, for exanple as is used in
t he Shel | ngh AQefin Process (SHOP)

dr gf;0 I on ypically in e
E?esggcémzﬁggfhonng neous cataly 'gﬁbisbgﬁged on a
sougfce of a trgnsition netal, typlcallé a netal of
Group 8 (iron, ruthenium or osn1un) ; (cobal t,
rhodiumor iridium or 10 (nickel, palladiumor
plati nun) of the Periodic Table of Elenents. In their
catalyoheatyyiaalimethodnwfhpsepmningssuay bbkuxpﬁated
w th carbon [ but th can a be, use a
ColePRala: ih By hEvarpEanbEla iR e SBhyS %ﬂﬁgﬁhb?hg ail oo~

CQ@E@hBlngfbhgéﬂgé bﬁugbk8§§§éV§é§ 8f et R&MPBHM: Yt ing
referred to as phosphi ne and/ or phosphite - nodified

hgticohol npyareaat tanaryshsa Shetablgtaétng@n@f03hée such
hydr o [ation,rea roppt ,on of an oxo -
REREa L St B i sk g el

Yy a secondary reaction

involvagltbelpydn@genafi@nt@fbéhny@x@fermyuahgdelsnto
the correspondi ng oxo - alcohol. The secondary
rehteiBadnay bb@u@légﬁmefaﬁéga%myORA?hhyk%n%ctﬁgr example

gég;gégggxaaghogoéegﬁ 19nﬁlgﬁ@§néigalgnp£98eggp@sﬁép .

use me of the honbgeneous
hydr of Bydybéibinpletiahyssstppicalifi cordutyedcinveheo
hﬁdro enate_the in- situ 0X0 - ehgde into

LREENFECExB- QP%sﬂsreogﬁnﬁgfﬁégsthﬁakeg aP328pdrabe?
hydnetel BEShi BgafbeRiba REPLL pdtiyPiealey éoméﬂﬁloMQ Group

t he quallty of the final oxo- alcohol product in terns
oB i(fzon, ruthenium or osmium), 9 (cobalt, rhodium or
iridium) or 10 (nickel, palladium or platinum) of the
Periodic Table of Elements. In their catalytically active
form these metals may be used with carbonyl ligands, but
they can also be used as a complex with other ligands,
suitably phosphorus-containing ligands. Such catalysts
are commonly referred to as phosphine and/or phosphite-
modified hydroformylation catalysts.

The first stage of the hydroformylation reaction is
formation of an oxo-aldehyde. This is followed by a
secondary reaction involving the hydrogenation of the
oxo-aldehyde into the corresponding oxo-alcohol. The
secondary reaction may occur simultaneously with the
actual hydroformylation reaction, depending on the type
of catalyst used. Some of the homogeneous
hydroformylation catalysts are sufficiently active to

hydrogenate the in-situ formed oxo-aldehyde into the
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al dehyde content. Once the oxo- al cohols have been
al koxyl ated, they may be used as nonionic surfactants

WO 008/09878€ vari ety of products, such as, for erRenpP®)4/053391

detergent conpositions, |ubrigants and personal care
conpositions. Especially useful for this purpose are

et hoxyl ated and/ or propoxyl ated aJ] cohol s which contain
f?%ﬁ%éegooi?’ééFBBﬂfat B Fhm?ﬁeaE%Y%%%rba%k%%ﬂ%?ate

exghudiendithengashbep akoaBpl Ne&l DAXYLHELPPOSYiMPPYPE the
As” can be seen"fromthe above di scussion, current '
candeitiabfptbeefseal f oxopabdokkphgpedtesy| dnetierms of its

al cqhol s involve multi - step processes, for exanple
iﬁggFBVﬁa FHELFgFromﬁng steps (1)- (3): (1)
ol i gomehtgathenorb-gl Byhene havprpduneadholBitad, (Lhey

hydrof ornyl ation of .the olefin to produce an al cohol,
amdy (B} HFREx§PablPBROBLCt RRrAREBABESt dN pRodlge wariety of

I d [ .
sLeasNLaLed abiole, i ogpe) ol cenblghecteoesesese,
et hpkenanteedatiopkssonhil chatendohpobetiehat i vBsgecially

expensive. In view of the high denma
0

d i h
CEBerEnEeri hRUSt PYCPBFC naAF ofF RORY hOKSHarBd/ SF conol

SHEB?S&?@E%ediEl&@HbﬂsbﬁhgéﬁiE@QE&ihOfPBQVbdﬁoalbe§§rbon
conpl ex process for preparing al koxyl ated al cohols. At

t heomamént the, carbppubdckeodesi eapludingnbke gasbeh atoms

feedst ocks ,which_are cheaper than ethylene. In
péptﬁgﬁpgy/pfgpﬁéﬁlarégggésirable to make use of

f eedst pgksadebevedefir spbhhehéFaboker didecapstbh, current
hydr ocar bon synt hesi s which involves the reaction_of
cEPBBALF3AdX PHECEABSRy 8PEgRROAUSYRENEENSX Yhatpd glcohols

EﬁﬂggﬁgehﬁgﬁggagP@ Sprdhess¥at hesiScgagptisednBibeng the
i scher-Tropsch hydrocarbon synthesis is derived from
following steps (1)-(3): (1) oligomerization of ethylene
to produce an olefin, (2) hydroformylation of the olefin
to produce an alcohol, and (3) alkoxylation of the
alcohol to produce an alkoxylated alcohol. Further,
currently used processes for producing alkoxylated
alcohols are based on ethylene feedstocks, which tend to
be relatively expensive.

In view of the high demand in the detergents
industry for nonionic alkoxylated alcohol surfactants, it
would be desirable to provide a less complex process for
preparing alkoxylated alcohols. At the same time, it
would be desirable to make use of feedstocks which are
cheaper than ethylene. In particular, it would be
desirable to make use of feedstocks derived from the
“Fischer-Tropsch” hydrocarbon synthesis which involves

the reaction of carbon monoxide and hydrogen (“synthesis

gas”) to produce hydrocarbons. The synthesis gas used in
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cheap, abundantly avail able natural gas or coal. In
addition to hydrocarbons such as paraffins and

wob@siopsss4 f eedst ocks derived fromthe Fi scher PCIERPmS€b53391

process typically also contaipp_a certain anmount of
oxygenat e conponents such as al cohols and al dehydes.

The anmpunt of al cohols present in the Fischer -Tropsch
sthealft 9@ ¢ BT HpEHi NP IRFIROR yDE bte Tt a5 <fe 1 from
hy ' eshe Vi g { he

g#%%%]go?ﬁ%@%?%%gfb%ﬁiﬁ%%% y%%%%% Itwlsﬁas now
sur pri Bn nadgibeen foungdhycatieons eseeh 3 fiviedndf Sinhaand

despite th | atively | | s of |
CRLLES ! DERESLEVE Aot b} R Sl b opiple Pessen
%E&B@% syyplesel fl 086! sowed hea etdioxylmt adodthit est | y.

is leads'to a process for pre arin§ et hoxyl at ed
adeyhenst ahcehpenant § seech eheera ke@pals hamd citdehydes. The

conmerci a 0 S djti C t
SPRRERE PhvRReTBRE S aEr e e e FRRRERCERGR pErean
desived fiepdstossot hathe t ey t of beathbppt resedj veltioough
et hyl ene feedstocks_and containﬁéﬁré_IOM/levels 0

t

sbf pray Bpdretahi veoyehOt oRtEnt ithy,Hgr ?"‘%‘F“{ hat
Lﬂ%&?&&ggbéggogﬁgagl%ar&b?iﬂé??enitiHX@”&&Q”S@f@YiQEﬁgly

rocess preparation of an al koxyl at ed
abeehofoundpbgi thenprespnt singenhersr that edasRbkg| Bhed

| cohol ' h [ :
PLEPIEL TS, C1E BT SECSECERIRL SEEsLhe BhCER-Aliocks

Fhseheeq- fFHRAPEED FesehépATEOPSLhi SPsthasibe phesence
of a Fischer-Tropsch catal yst; (b) separating fraoamthe
pabdabplef canebe(afharylahld ShechylrocalBon +£aEEi bR 2

CS?BEEéE”@g? g}ébHEEnSfethoxylated alcohols which

comprises fewer steps than current commercial processes.
In addition, the process of the present invention enables
the use of Fischer-Tropsch derived feedstocks that tend
to be cheap relative to ethylene feedstocks and contain
very low levels of sulphur and/or nitrogen contaminants.

Summary of the Invention

Accordingly, the present invention provides a
process for the preparation of an alkoxylated alcohol
composition comprising one or more alkoxylated alcohols
wherein the process comprises the steps of:

(a) reacting carbon monoxide with hydrogen under
Fischer-Tropsch reaction conditions in the presence
of a Fischer-Tropsch catalyst;

(b) separating from the product of step (a) at least one
hydrocarbon fraction comprising a mixture of
paraffins having from 9 to 17 carbon atoms and

olefins having from 9 to 17 carbon atoms, the
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paraffins having from9 to 17 carbon atons and ol efins
having from9 to 17 carbon atons, thehydrocarbon

wo easnssosd addi tionally conprising at | east a peCT/ERPN00653391

al cohols; (c) contacting one gr nore of the
hydr ocar bon fractions obtained in step (b) with an

al kyl ene oxi de; and (d) recoverlng an_al koxyl at ed
2l cohonYEEREEEPERoR TPEEAPDhECHASEDNaR L Br GATEE 6L N6t 85

(C) Detaished Peeehibpt bgnadtohbesknvention In step (a)

of the present process hydrocarbons are prepared by
rda0§|p@nmacmangnonexpdemamd hﬁdthgehydm@ear@ontiwbetions

conditions.. | enera par at i

oo os2Phgael IRt R0, (b e B Bhn b i Rhs: gaided and
hydn ogel Rlvetliggabad al RER§LAL EHE aaRBhBNESBHPS stk ibAE from
presence of a suitable catalyst is known as the

Fi schethe Teggédrnhpadreesatben §§ﬁphé§| . Catal ysts
UERY i1 iR MUAERGBLPAR SHIL BESR LR nor Al |y

sts and usual ly
conpri 9@ erepor(anobé makabgekbeam Groupss8hydrand rbonaf are
the Periodic Table of Elements, optionally together

WPERPSFE Jo PYNE @ Ao CEELONa RGN *d der e hyddcosn. upgler
p%ﬁﬁ%%@l%rcdnﬁgQuoR%CKQB gefRahh , ander pirieRir umidne or

wel' I known catal ytically active metals for such
cwmdnmmarhmm$ dawrbe U&gdumﬁ vife cpréoanmopogdeiss anthe

cat al yst P f erabl $Q.£9 rlses a PLAus rr.ier
ngﬁgvy %% eWa§§I egpegg KECoPY ok gsgggrlgrthe

|e@ﬁ:e0fof3lé1| ts@kilt%kﬂ%f bamfaqwto&sd&n@azw ia@r $hiencl ude
aumna SI|IC& tltanla zirconia or mxtures

tﬁéﬁ@@erwﬁﬁgp%ﬁb:ﬁmdngganmqmnSHQtaﬁsaﬁysF@é@lms%ﬁuﬁé§d in
SUgh A%, g%ﬂdégiﬂﬂﬁjgﬁﬂfﬂyéis Rt nohAdnhy SWeedle® to as

carri er
Fischer-Tropsch catalysts and usually comprise one or

more metals from Groups 8, 9 and 10 of the Periodic Table
of Elements, optionally together with one or more
promoters, and a carrier material. In particular, iron,
nickel, cobalt and ruthenium are well known catalytically
active metals for such catalysts and can be used in the
present process.

The catalyst preferably also comprises a porous
carrier material, in particular a refractory oxide
carrier. Examples of suitable refractory oxide carriers
include alumina, silica, titania, zirconia or mixtures
thereof, such as silica-alumina or physical mixtures such
as silica and titania. Particularly suitable carriers are
those comprising titania, zirconia or mixtures thereof.

In one embodiment of the present invention the

catalyst is a cobalt-based Fischer-Tropsch catalyst.
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those conprising titania, zirconia or mxtures
thereof. In one enbodi nent of the present invention

wo bmsose7sd yst is a cobal t-based Fi scher - Tr opscPCT/EP2004/053391

catal yst.In the case of cobal§ -based Fischer -Tropsch
catal ysts, titania carriers are preferred, in
partlcular titania which ﬂas bee ared in the

absenct ofNe uFPpPeIr ek ot G erThE P ri er

”@é/t£P¥§@§r epfrméecyprieréoa/ﬁ@y ﬂefeme@f ﬁ‘i‘orl%gﬁflcular
refractory oxide, typically srllca or al um na

pt 2f &m bl ryh:uclheha:s:idbemrzatepemcécmryh@xakdeenw of

pre ent, constitutes u 0% even re

P e b SORE Bt G s el et dRy T Trlae /By "Pifener
Tyohsal ¥, up €6baOE - b@seelﬁhec&eranatm@ﬁcheﬁﬁé@wﬁp oxide,
conprises 1-100 parts by wei ght of cobalt (calculated

akyRi edbhy) silpeef@F apl ymboa sMpEe tREBIC TR HHit
nQ&&lPiﬁ%S aPé¥r§cté9ypﬁ%i&ePV1€ﬁ¢9$£ Pera%QQtP Eés up

carrier cob er to
th@ IO%abyaneﬂghtpfeuebamorenpeéﬁanmbhy fipr oo ahds clan
be determ ned by known el enental analysis techniques.

| e gt ¢ i o FBeCS%EF%efhe catal yst may conprise one or
nore prORPELT By KNOWEoHQ1 £ 988§kl b8 DTEBSs @Rt catalyst

Sui tabl e pronn¥ers I ncl ude manganese, zirconi um
tt@mpruaeerthéﬁlpﬂrtplQY|M@nghVaﬁéd¢@h$lbal¢ah¢uh@ted as

DiPBarF ) DBTREEheDLS AnaC 180 BarrL By dht RpS fBke ' °

(ﬁﬁéﬁékéb@g QS4B|pﬁEﬁE)byf@élgﬁanpberbeoﬁﬁpﬂrﬂsZEyandlght
50, nore suitably between 0.5 and 20 and even
gfteerylEérmEEﬁse angpat g 00t papkal byr4eegnhtCp EPeléetal

ﬁ?pyofegggglef1ﬁaéieﬁéntgypf8?ﬁldetegn be determined

base I scher-Tropsch catal yst does not contain
abkaknown allkmknhel eandhysaksatechapgves.

In addition to cobalt the catalyst may comprise one
or more promoters known to those skilled in the art.
Suitable promoters include manganese, zirconium,
titanium, ruthenium, platinum, vanadium, palladium and/or
rhenium. The amount of promoter, if present, is typically
between 0.1 and 150 parts by weight (calculated as
element), for example between 0.25 and 50, more suitably
between 0.5 and 20 and even more suitably between 0.5 and
10, parts by weight per 100 parts by weight of carrier.

Typically, the cobalt-based Fischer-Tropsch catalyst
does not contain alkali or alkaline earth metals, apart
from possible impurities introduced with starting
materials in the preparation process of the catalysts of
the present invention. Typically, the atomic ratio of
alkali or alkaline earth metals to cobalt metal is less

than 0.01, preferably less than 0.005.
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of alkali or alkaline earth metals to cobalt netal is

| ess than 0.01, preferably |ess than 0.005.1n another

enbodi nent of the present invention the
Fi scherTRGdde e rRopsmens of ithenPrgseatriiosieation the

éEF%%ﬁgiﬁi?i#%?irre l singa% d il 3Rl T FQRIHR 1 - -Tropsch

or use ereln romthe
vicempdiystt .of Amaxironzbagedh & ilsenhelr-Tfroplsebhelas aily stthe s
Fi scher Trgpsch reactign product. In particular,

s EEdETE o QI XSEJ NETEdRe f TOMT LSS Vi eWRCANfs 0f maximizing

I RGlaude o 1$6ehe3ed 1N Al L n
Appl|ca?%%thﬁ%I?%L?ﬁ%nlbst§%02?%5§%%82% E%%grkgaﬁ§éon

|p¢@dWa§ed Hins plaett-iTudpgc h seattaby st § ronebadedt faseher-
[ | I ed " Synt pr.oce

CaEorer, Beal Rl Rl aPosebidse 1T et Mhiden,

Fiselatieng pett ea: nppRalcbe i oeheibeakakeedsuecksolkl/omigose.
Coal ; Chapter 8; Fischer - Tropsch Process, pages 309-
4B3teroRtine dyog-tesed FasghernTyapschucatalyags 396lude

d ls@s e [+ ty P ion
%ﬁgc%s§§§? Hﬁb%ﬁ? -basgéﬁglsc%&ﬂkxigopé%%% %alygFgalls
tbé E@$@ﬂ@stsTmspﬁchnptheeSgnchndlpmon9sappbnedelﬁound in

ep.(a) of the prese ess typically involve a
C ERReraher 5 ALt hE FaIGer FoRrsst GeasstaEks Tron’ Coal;
pC%EgE@Q'E 1@stﬂe%zﬁr@96CHD@%oﬁéggerﬁgbﬁsfG@@Lkgé tgohn
250 OC, even nore preferably f from 190"t 0 0C,

egﬂé©waWI§Oﬂﬁonﬂf§Q t 0 Ip35agCicasdra pﬁ€§8@96 dnspa@ses
r3ge i hi °%k5s&%t%%9 %%ga%y%t §E%Ea§%%1°f the present

process nm b erate essures

conven&momabl¢aappbmedpbale baBeHOF8@chaE—&B$psch

suitagly up to 65 bar abs., but also higher . ,
catalysts, the Fischer-Tropsch process”conditions applied
in step (a) of the present process typically involve a
temperature in the range from 125 to 350 °C, preferably
160 to 275 °C, more preferably from 175 to 250 °C, even
more preferably from 190 to 240 °C, and especially from

190 to 235 °C, and a pressure in the range from 5 to 150
bar abs. Step (a) of the present process may be operated
at the pressures conventionally applied, i.e. up to 80
bar abs., suitably up to 65 bar abs., but also higher
pressures can be applied.

In the case of cobalt-based Fischer-Tropsch
catalysts, one preferred embodiment involves a pressure
in step (a) of at least 30 bar, preferably at least 50
bar. A much preferred pressure range is 50 to 150 bar,
even more preferably 55 to 140 bar. Operating

temperatures at these pressures may be those normally
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pressures can be applied. In the case of cobalt -based
Fi scher -Tropsch catal ysts, one preferred enbodi nent

WO pwelssss4 a pressure in step (a) of at | east 3BCDEP2004/053391

preferably at |east 50 bar._A nuch preferred pressure
range is 50 to 150 bar, even nore preferably 55 to 140
bar. Operating tenperatures at these pressures nmay be

tmlel%r it VRippT § EEd RRETAHEMS eI R{JR gy at these

e t ge- of
RSV §5501%2ﬁ§ én%?%gfzﬁfyiﬁbeo@g%o%cmore

Ipméfmmahsp D60 aro i 230- based Fi scher - Tropsch

cat al yst, artl | ar those cat dis Iose in
i £ e R EEBat i oot T AT I P T AT R TR
ap9f$99§§08§m Mﬁtﬁt@m@rtno% OPSEAN PEOC EESs EPESk 4 | RS

led 1n step (a) of the present process are
pwzeim@bﬁyam@s%aiasn@l App bsealt ion LPﬂbJele@tmreSU?Pat ent

o000 78120 EoAG ] SO PROSLOP 18000 o4 "ol €258

Fhsghesd Tmp_s;@@p proress €oandoteonst agpmd:@ﬁs larstepefegably
of the present process are those as used in the

sbleas ¢ edls SYhsRbPS i ot sUnhked| 33 B3 FeRr o hication
F#U$ lg@{?g?opscaagfyogf§@§@ocks from Coal ; Chapter 8;

rocess, pages 309- 432, John W/l ey
& SonsInlPBe aaske Aof Pan St eymiessed RSyntHspl roype catalyst,

B. Jager, A C.\Vosl i gh T t F -,
TFB%sEhS§9ﬁFh“é§?%g$1h REMETE] DT G0T BeBh R by Step

?|¥§|§h@#§§Q§éﬁt BB6c€d998)e PRESS 4d-uddd 1M Bhe so-
pre

erred odi ment of the present invention step (a
coapledesynthel i pyoeaspoas ndnoxldecdi i hyahnies %‘f 2

tEQPg ?teﬁgmigaihﬁeéggggcQé ff&ﬂqégél;qcﬁégtgf:@deﬁscher—

Tropsch Process, pages 309-432, John Wiley & Sons, 1982
and A.P.Steynberg, R.L.Espinoza, B.Jager, A.C.Vosloo,
“High Temperature Fischer-Tropsch synthesis in commercial
practice”, Applied Catalysis A:General 186 (1999), pages
41-54.

In a preferred embodiment of the present invention
step (a) comprises reacting carbon monoxide with hydrogen
at a temperature in the range of from 125 to 350 °C and a
pressure in the range from 5 to 150 bar in the presence
of a catalyst comprising cobalt on a carrier comprising
titania.

In particularly preferred embodiments herein, the
catalyst and process conditions in step (a) are selected
such that the product obtained in step (a) comprises in
the range of from 2 to 20% by weight of a Cll to Cl4
hydrocarbon fraction, which hydrocarbon fraction

comprises at least 2%, preferably at least 10%, more
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pressure in the range from5 to 150 bar in the
presence of a catalyst conprising cobalt on a carrier

w@eupnsssfng titania. In particularly preferredPCI/EP2004/053391

enbodi nents herein, the catglys; and process
conditions in step (a) are se ected such that the
product obtained in step conprises in the range of

fp@ﬁfgr@blzo@@byeaérgﬁP fbé epi9he 28 RYdEecat Bomono-
f
éﬁeéhgg; pre ﬁ?&afFBP £ﬁ§E£h88 ngpékﬁfébgﬁ by using

| eas y at Teast 10% nDrepre era
Ieasbbam%&bbyemeththeo#Tf@pSohCnatabyst-babedhohscobalt
This could, for instance, be achieved b

e84l FL6ABEE RFsEREFATIBESEATRSr At YEeS pAed  BnteoREPt °C

aQﬁdtbb@9591ﬁ5 ppesahiag genPeeﬁtyoe§po£olzé BQrZZQSOC or
and operatl Nng pressures of from3 bar abs .

obybysmsgngnamrpnohabagealcheheTr¢papbchaCalaByssuch as

SHBB Bt Rteafr e honeR- bR SOnLFL PAERE? BORThariane

capboncheneXi 08 feyBybessesgas) are typlcally fed to
the reactor at a nolar ratio in the range from0O.5 to

4, preﬂyda@gynfaaﬁ1easbpa gongpidepl eye aBPySfeaﬁvoase
t9y612adfg ¢ eeﬁbakhx EEQ dr93t0al élaghﬁgg gvgﬁrthe
ra?’ %ﬂ e

0sS are preferred for case 0 i Xxe
reanyer froheOFbsched, -ﬁtebsrhb&gaftomnOsﬁepo(a) mayebe
conducted using a_v rleténg ah actor t
I

d
r BAEEPEAPLYGIHEY, Of or tex ?F?SHl%ig§rggPﬂel § to

shuery phase meabreraetisl gbul patkagrbadreegine. chbe of a
W || be appreciated that the size of the catalyst

péixied bsdnapa¢ary-dependi ng on the reaction regime

they gl PiRdRd_Pboskh 18a0k1BhNsERE 795 TRLySKE! ! S

of the sﬁl pEer son
conducted using a variety of reactor types and reaction
regimes, for example a fixed bed regime, a slurry phase
regime or an ebullating bed regime. It will be
appreciated that the size of the catalyst particles may
vary depending on the reaction regime they are intended
for. It is within the normal skills of the skilled person
to select the most appropriate catalyst particle size for
a given reaction regime.

Further, it will be understood that the skilled
person is capable to select the most appropriate
conditions for a specific reactor configuration and
reaction regime. For example, the preferred gas hourly
space velocity may depend upon the type of reaction
regime that is being applied. Thus, if it is desired to
operate the hydrocarbon synthesis process with a fixed
bed regime, preferably the gas hourly space velocity is

chosen in the range from 500 to 2500 N1/1/h. If it is
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to select the nost appropriate catalyst particle size
for a given reaction reginme. Further, it wll be

wanasnsg7eod that the skilled person i s capabl eP€DEP2004/053391

sel ect the nost appropriate conditions for a specific
reactor configuration and reg@tion regi me. For

exanple, the preferred gas hourly space velocity nay
dépended pon erQWethﬁf hydeesarbere gyt hemis iBroedsy with

PRy S fedind » SESHLERbLY OREIAUE {AG 1y space

Sy Rt hedi’s  privcess W

pv&f 8¢ 2y yi & h@h@@én honir tlye sparcge vetaei 1500 ste h’DS@(m ND/l/h.
t he range from500 to 2500 NI /I/h. If it isdesired to
oper atREer FREROR ARDRK SYMHRA| hydreren hawe nregacted to

h
iéfé&ycg QSﬁ%%§8é§Fboﬁf§ &ﬁ&@%yiﬁh§ta§g&opur&wl§pace

ocity Is osen 1 n the range from1l to 7500
Nhydi¥bca Abderpradibot n@nwapaeaaﬂﬂ hydswgeeqiave step (b)
reacted to produce a % arb roduct in ste é ;
L B0 HgRF o2 BrBOHS P OIS TR o S B01TF roaREL e A
si &ps{ b2 31 By 0weNgn e éfeﬁé@l;ﬁcﬁﬁ bpga § £ atds 08§ weight, of
conprising at |east 2% by weight, preferably at |east
1@@6©y0he+ghPreﬁerabbbhbm% S$P@¥@¥h®myl@h%t%@pébbt%%ﬁOlveS

Brvbnbtonar oot Frafedh” G iR SR g 1o,

ex@fpheqhbe Gepabat ieadst ePot nesimepl ¢ bjheosbpatravbbrestep
fractional distillation, but the separation.step could
a+@oSé@ﬁpréecauéenbvﬁ%%V%nfB%CH+%@$%|%%?Bh %?Fﬁonr but

g%hgé 3?39535'QﬁeﬁrgéuﬂgnSlséu@@m?§1§9ngeﬁ§ﬁﬁiﬁﬁtion of

Bxtract!on used herein, the term
"hydtbthabmnnfwathl@nbtheanseaap@ttoantDeatm@ntiséh@h as

-Tropsch reactio duct h boil t hi
t%ﬂﬁa?a?aﬁéoPahﬁa(gég?%gﬁ%$€lCn cghpflzgs gnnsxfﬁ:;agp

conpoupndsus¥ht HeseZRH tRe term “hydrocarbon fraction”
means a portion of the Fischer-Tropsch reaction product
which boils within a certain temperature range. Said
portion comprises a mixture of compounds synthesized in
the Fischer-Tropsch reaction such as paraffins, olefins
and alcohols. The compounds in a particular hydrocarbon
fraction each have boiling points within the boiling
point range for that hydrocarbon fraction.

The particular hydfocarbon fraction selected will
depend on the desired end use of the alkoxylated
alcohols. Particularly suitable for use herein are
hydrocarbon fractions which comprise paraffins and
olefins having from 9 to 17 carbon atoms.

Paraffins and olefins having the same number of
carbon atoms, n, tend to have boiling points within 5°C
or less of each other. Therefore hydrocarbon fractions

can also be described in terms of the number of carbon
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t he Fi scher-Tropsch reaction such as paraffins,
ol efins and al cohols. The conpounds in a particular

whyasossasbon fracti on each have boiling poi nt SPEU/EPIN4/053391

the boiling point range for_that hydrocarbon fraction.
The particul ar hydrocarbon fraction selected wll
depend on the desired end use of the al koxyl at ed
aftons| Breparti énl breyrapafhbne aod okefheseranhpened

o?ﬁ%?&?ﬁbonﬂéﬁé téon hggrSQ bieepacaf h”é%?lns

I AS havin rom on atons. Para
a@dnékeilySCbmprngetparsﬁﬁenﬂunmern@f9caabb0naabﬁﬁs and
tend to have b0|I|ngFg0|nts wi thin C or | ess of each

oPhef inFnBRELBFe” G €%r%Bﬂm?rac%?bﬁ%b%%nhéggﬁcﬁébon

d§§g&tbsﬁslﬂeksgﬂsm9? Beed@yﬂgﬁét@a ggrb@@at0ﬂ@10~ vc11”,
presént in the paraffins and ol efins contai hed

thei2f n. “ekdte AC1EY; NGUDGealPBLA”f r AC17 bnhwikpcarbon
gener rise raffins,having 9 carbon_atons,_an
oFERFALOREY! nELBoEaRbOHat BT S0P RLFELROR BEaRBORERY £o
Fracti pdgnbersbnl iRy Peifesi gRahegaasart s, andl Sefins
", "Cl2", "CI3"  "Cl4", “"Cl5", "Cl6", "Cl7"

hyavén9rboﬂarbaata§ﬁ§s » SRnée AydspersbaRvEAChLear Hbhl
a9 Sngokgrg?éfgRggzgvaPebhbfg points than

paraffins an 'ng n cafbon atons, a Cn
hydr ocathep éﬁachbme Wykotendohof eaapibsse ﬁéy coldprise a

al cohol s. Clher itable h¥f gcarbon fractions ma
cBrpFrEe af nPiFB igp 68?a hiNanRaBI R AsYh ernéaage of

“bgfﬁoﬁaQGSmOBuﬁBéPQn(éh&”h@ﬂ@@eﬁ§viﬁ§dah@ﬂ@@rhﬁMhmgna
wi der boiling point range) . For exanple, other such

hpdiotarboged r acFponexsupiabl ether gvehhbrdracanbbide
FEaaehY sSthana o her R S d0 RYASSERRY
fcactcop, WwechB-c14 and C15-16 hydrocarbon fractions. To
take an example, the C11-C1l2 hydrocarbon fraction will
tend to comprise a mixture of paraffins and olefins
having from 11-12 carbon atoms, in addition to alcohols
having from 9-10 carbon atoms. However, the Cl1-Cl2
hydrocarbon fraction may additionally comprise paraffins,
olefins and alcohols of higher or lower carbon number,
depending on the boiling point range of the fraction.

For detergent applications, a preferred hydrocarbon
fraction is a Cl1-Cl4 hydrocarbon fraction.

These hfdrocarbon fractions can be used individually
as feed to alkoxylation step (c), but two or more of
these fractions may also be combined into a feed stream
to the alkoxylation step (c). The process of the present
invention is particularly suitable when using Cl11-Cl2
hydrocarbon streams and C13-Cl4 hydrocarbon streams as

feed in step (c).
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tend to conprise a mxture of paraffins and ol efins
having from 11- 12 carbon atons, in addition to

w@bwsloss784 havi ng from 9- 10 carbon atons. HoweRET/EP100€053391

C11-Cl12 hydrocarbon fraction ?ay additionally conprise
paraffins, olefins and alcoh& s of higher or | ower
carbon nunber, depending on the boiling point range of
t he fimc iprefeoredcerhepimendtpiiic fiydrrcarbyr ef mageipn
hydr ocar bon t] | S 1]~ car b

FTEERTEEEa S LRt B b o Gt LA b0 )

| Gsthyt tiskas | ¥t abedsed2% p Pt &kDxydlaly ot sIepst c)0% puho &0
or nore of these fractions nay al so be conbined into a

f?é@i%w%hm b lershl ROXYParYRHIRE epf (RICORPES process
of t - - : - | .
Cpit CEERbx ) INeDLh OB lis Pared el aa | yupuhy ablacthn of

usi ng drocarbon streans and Cl13-C
hylke ogiar beas st oeanbsydsot@eoon nf sd epidrc) obna tned ef eomeslt ep

enbodi pent t he_ hydrocar bon fracti ft
TRCCY bRl 2t SHEYPAS| GREoR 51 o' D EErRTe <6h &b | east

2 Dk eI st b Ycatal gast 1Pe ADESnOI ST SFabbNt ain! erst
30% by” wei ght of alctohols. The al koxylation step is
caydiedapbonbfjraechtonopbbiingd fromedsepoffe) react with

ATRS oROFSTFRE P tRoCRreeRRiee of Tahe AT RSP phooiol

cabmpysitidhecahpohoifgpsesest maoréhelbydybsaedoalcohols.
fracti on obtained fromstep (b) react with the .
al kyl Bhe akkptens priducecantabkox§t HRed@BY cdhbylene oxide

C L{Lo o} LS 0 a e
CPIDREpLL e TRELL Mochesohy ot gy et oy
abkyEenabbyi deleatedbfeohoetipy beluei pyide korybay éene oxide,

o SB0PLse 2001 2 PLELeR SR 88! Lo oM EL ULERE
t Beh§0EneMBKEAR] epebpbl¥ne oxide and mixtures thereof and
especially ethylene oxide.

Any alkoxylation catalyst is suitable for use
herein. Both acidic and basic alkoxylation catalysts can
be used. Conventional alkoxylation catalysts include the
basic salts and hydroxides of the alkali metals of Group
I of the Periodic Table, e.g., sodium, potassium,
rubidium, and cesium, and the basic salts and hydroxides
of certain of the alkaline earth metals of Group II of
the Periodic Table, e.g., calcium, strontium, barium and
in some cases magnesium. Conventional acidic
alkoxylation catalysts include, broadly, the Lewis acid
or Friedel- Crafts catalysts. Specific examples of these
acid catalysts are the fluorides, chlorides, and bromides
of boron, antimony, tungsten, iron, nickel, zinc, tin,

aluminum, titanium and molybdenum.



et hyl ene oxi de, propyl ene oxide and m xtures thereof

and especially ethylene oxide. Any al koxyl ation
w@2108/055584 i s sui tabl e for use herein. Both aci BCTYERP204/053391

basi ¢ al koxyl ation catal ysts,;gan be used. Conventiona

al koxyl ation catal ysts incluée t he basic salts and

hydr oxi des of the alkali netals of Goup | of the

Peri oottt eclasgy. of soldiqimylaiotds Fak Ll ¥ibt diwkaklrl for

cesi Ir rtadhdn_

ofSe MR afIE S S SR A R T e

Pee5 @6l ¢ THA-50EI6R7 avad Q8 / B2 T8t idegcibidre um and

A KB T T TSRS | P A Cb RO RHE T vt of
g@h&' Pérgfé§g@fh él(lgﬁé‘ﬁtté. Cafid YS!t Sat DPRSi d | SrexePPl €s11y

these acid catalysts are the fluorides, chlorides,
apckeba oed dey afdbeg om aqee RSO LW et 3 rigare earth
nickel, zinc, tin,,al umnum .tjtanium an .
TergEaRnt i for L e ST GRS S aarsapy soatun
S&fﬁ}@@@@o%@ﬁaﬁ@%heﬂ PO, ¥ thiese based on rare-earth
metal s . -A - 345861, US-A- 5057627 and W002/ 047817

describhefatkioxyl ataen pf oekksesl ztat ah ys&ta bys phosphatele

Its of the rare earth el ements, Th tal yst
UY9F CBFPDBFEPAY HC BYIRAHRRGIAH LG ETHRY SOYERTER 6P

raLea e85 D, conpRybdt SuEh1 asmt api haDysR §hhps i gleepQréd by
aqueous sodi um ort hophosphate or H3PO4 solution. A

f neabeing| ageeots asRoxyians opf caebays$alEsi 2R Bt ot

use_herei n_ipcl ude o] . cyani
AT geF s o thf B TERE, SOREeSLFEr She HETLRE O Rgnpound.
r eact kpJeagMeoyat ady st sonscohideetAdbssadli scandedeinl EP-A-
cganide salts to forma precipitate of the DMC

coAPBORd: Suitable DMC catal ysts include those

disc'oﬁggeEEaEEyAbreferred alkoxylation catalysts for use
herein are hydroxides of the alkali metals of Group I of
the Periodic Table, for example, potassium hydroxide and
sodium hydroxide.
Preferred alkoxylated alcohol compositions which are
prepared by the present process are those which comprise

one or more alkoxylated alcohols having the formula (IV):
R'-0- (EO) p— (PO) - (BO) ,~H (IV).

wherein R! is a straight chain or branched alkyl group
having from 1 to 30 carbon atoms, EO, PO and BO represent
ethyleneoxy, propyleneoxy and butyleneoxy moieties, and
p, q and r are integers of from 0 to 70. Alkoxylated
alcohols which are especially suitable for the purpose of
detergent applications are compounds of formula (IV)

wherein R! is an alkyl group having from 6 to 22 carbon
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1276562. Especially preferred al koxyl ation catal ysts
for use herein are hydroxides of the alkali netals of

w@e@apsd78of the Periodic Table, for exanple, peCEEBIO0H053391

hydr oxi de and sodi um hydroxi dg. _Preferred al koxyl at ed

al cohol conpositions which are prepared by the present
process are those which conprise one or nore

apkomgt aPeafarabhyl SrAEVP nEOt he FRFReR 219PN5, :PRisoin the

( = 2 ( -H ( el | rai ght
cﬁg%ﬁeoégg%g%%hgg¥glghl&g%%uggﬁgv%ﬁ%R?r%ﬁwgef%'30
car bonIat bosnuE®, (PO ahibe BEDf ep? esrdt Bet hydepeozyn be

pr.opyl eneoxy and b I iet] d p., d
CHEBYREBGEFY BFRRPBIY 0RO g0 hAl ROKSTHREA AP BT Be
WBi-gBeat €a8SREEER! [(¥oSUpbapheror the purpose of

detergent applications are conpounds of formula (1V)

wher ei AnRthescafeabkybagieupl haxyhatiepnradtabygps such as
C onatons, . preferahly f 5 r ,

RO B, pRLFLFERRL Yol FO0L0a1 0,562 ROR OB, o8
zglRoxyDat ooAUkBepl V) t BRd BE: £ &Lk agtleBO(gy oupBhLanche be
di stributed randomy al ong the al koxi de chain or be,
péegenPYa§d6FBéRn(e%)aﬁoﬁQﬁﬁ@E?l?ﬁetﬁ%l@as%-%f Bastec
aLkoxyl ation catalysts such as KOH, it is preferred to
neutralize the KOH after the al koxylation step (c) and

bef or esstpp (4l) of Thhe pamsbetdpneceysatidivblvasofeanvery of

oPBeoRt kprgiatet: avsrvel FenboRryior tRAmar kexgrAREOD
gFE@BQEtceﬁpg§kbkgmaéﬁeﬁ1shepr¢a¢ti@Hi@r@gﬂcbeoéchieved by

oxyl ation step (c). This_can be achi eved by nethods
knethors knewar&n Eheparti chNaPartheulfeathgdunreacted

paraffins and olefins can be evaporated off by any
distillation method known in the art.

The invention will now be illustrated by the
following example without limiting the scope of the

invention to this particular embodiment.

Example 1: Ethoxylation of a C13/14 distillation fraction

of a Fischer-Tropsch reaction product stream

Approximately 1405 g of a C13/14 distillation
fraction removed from the product stream of a Fischer-
Tropsch hydrocarbon synthesis reaction using a Co/Ti
catalyst and having the composition as given in Table 1,
was charged to a dry, nitrogen flushed, stainless steel
reactor. A nominal molecular weight of 172 g/mol was
calculated for the alcohols in the C13/14 distillation
fraction, and an average EO number of final ethoxylate
was targeted to 6.5. A 50 % aqueous KOH solution was
added to catalyze the reaction, at a level of 0.1 %w on

total product. The reaction mixture was stirred at 500
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paraffins and ol efins can be evaporated off by any
distillation method known in the art. The invention
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without imting the scope of the invention to this
particul ar embodi nent. Exarpll® I. Ethoxylation of a
Cl13/ 14 distillation fraction of a Fischer - Tropsch
r ept i andptenpetastireawadppipusbadety 1305°Q. ofha pressure

Cl3/ 14 distillation fractjon renpved_fromthe product
StheaiiforSacEPEcher 20SRheRNVADRr GEaF D" st hogrba, and
rg@cki 8pnYsEns axf8é Thasahahygt tanehdaveéAgtbhein about 2.5
conpoOsition as given in Table 1, was charged to a dry,
nhoubgenPreashed, 18t hhel seactotevasemenbioradnoaradnlly .

aPREREEeaREEREh 5, 11 DD MR o R P LR R BT

ayeeagesE@ nunbes Bhrh| nahdetihopyeat elvasyt apget #d Bara,
6.5. A 50 % aqueous KOH solution was added to catalyze
t hadigagipgnthat hheefbhybene. 2xsgleorias ofaRchibaurith the

The Leaghi Qoxp¥ture was stirred at 500rpm and
teﬁ%érggure ﬁas adjusted to 130 OC . The pressure in

t acto i ust i i .2 B
B ETHCEQUBSRPEASTLEE ST EE ORI L0 8BRS o
2a5rheunsr-Prepsuheréact benr pacstioct wasraani t or ed

i ition of the ethyl ene oxide the

pfespanenitncr easiem{® 2 .6 Bara, and dropped slowy to
O—F2Bara—ndtcating—ttat t he et hyl ene oxi de was
reacting with the reaction mxture. Table 1
Cappesblson of 13/14 distillation fraction froma
Fi scher -Tropschl reacti on product stream Conponent
ot th Al cohol s 0.14

Cl1 3.17

C1z 1.35

Cl3 <0.01

Alkanes

n-C10 <0.01

n-C11 <0.01

n-Cl2 0.7

n-C13 42.9

n-Ccl4 29.3

n-C15 <0.01

Olefins

a- C13 7.13

B- C13 3.23

a- Cl4 7.25

B- Cl4 1.50

Others C13+Cl14 |1.21

Total* 97.9*
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c00.14 Al 3.17 C12 1.35 C13 <0.01 Al kanes n-C10
<0.01 n-d1l <0.01 n-C12 0.7 n-Cl13 42.9 n-Cl14 29.3

wWo200%658784 01 A efins a- C13 7.13 b- Cl13 3. 23 arPCILEB2004/053391

7.25 b- Cl4 1.50 O hers C13+Cl4 1.21 Total * 97.9**
ot her conponents in | ow concentration are branched
paraffins and branched olefin isoners After reacting
down for two hours to constant pressure, the reaction

m, X d quent

b, BEbEy BonbogeaEs (eI A Cnrr FRRER YR bt el
rparafﬁiﬁsuanal bzenthedr edefionisomeéuse. No f urt her
purification was done. Total weight of product

recovered was 1533.1 g . After neutralization, the

et hoxy%‘ﬂgg PéQQH%%DB&@ﬁ”M@St\% bié@ﬁfgdtéoconstant

distillatiron, to refve un- reacted conponents, 1.e.
pprattune, ahd okettnen Mistukéavasncoodé&dpHaer b 80 °C.

Suggegﬁgggf§61u§l 9 3918 Erayagéggge£c1d was added, while
stirring at 500 rpm, to neutralize the reaction mixture.
No further purification was done. Total weight of product
recovered was 1533.1 g.

After neutralization, the ethoxylated product stream
was subjected to distillation, to remove un-reacted
components, i.e., paraffins, and olefins. Distillation
took place at 10 mm Hg pressure using a 15 tray Fischer
packed distillation column, and reboiler temperature was

allowed to increase to 250 °C maximum.

The resulting bottom product (approximately 150 g)
was subjected to 3¢ NMR analysis to determine product
composition and structure of the ethoxylate.

Results indicated mainly the presence of ethoxylated
alcohols with 9 to 10 ethylene oxide units. Other
constituents present in minor amounts were non-reacted
alcohols and polyethylene glycols. Formation of the
latter is caused by reaction with water diluent of the

KOH solution.
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subjected to 13C NVR anal ysis to determ ne product
conposition and structure of 1fhe ethoxylate. Results

i ndicated mainly the presence of ethoxylated al cohols
with 9 to 10 ethyl ene oxide units. Qher constituents
present in mnor anount<sCvierk hon-3 eacted al cohol s and
pol yet hyl ene gl ycols. Formation of the latter is

caused by reaction with water diluent of the KOH

spl utl Pfoleds Aedr Mi lor oS A3t Uie Priepaadian of

an al koxyl at ed al cohol™ conposition conprising one or

nan @o tad k oxgrhyet it b obmhsr Wwhist®ione her mracesslkoxylated
conprises the steps of: (&) reacting carbon noxi de.

Vit OII"'R/ﬁ? o‘&é%r%efh%i%%%%%s-srr%%g%ﬁ eesaciit}?%ns epeiof:
copndi t 086t { iy t Eer s e SRbedx Pde aw Fitis ahpdrdf@psaiter

catal yst; (b) separating fromthe product of step (a)

at | eaBisomerhlapRea botRdtirr i edndbrnt i Hy e PFesRNCe
havi ng_fr 7, d ol efins having

from 9° ogqg?%%l?%%nTé o%)r(%? %gg%%?bcar bon fraction

adsl) t i oepdtyt Cogpfran nghatptedastt aopostepn(af at least one
al cohol's; (c) contacting one or nore of thg . .

hydr ocRY BERCEFRRR | HHRC bR FEPT S SR Hih Raving

al kyl ef‘?oﬂxéd\% N4 Mok CLONRE | 09 a0 &F KOX WA 86y from 9
al cohol conposition fromthe reaction product of step
(c). 2to PV ocesisomsaicdms methe i ae e ubaimef 62 ¢ 1 e

Fischer 4a: 75 QRSEN CELAbYEL: SO RL T PE2s€0RAbLr Lo 8P

alcohols;

(c) contacting one or more of the hydrocarbon fractions
obtained in step (b) with an alkylene oxide; and

(d) recovering an alkoxylated alcohol composition from
the reaction product of step (c).

2. Process as claimed in Claim 1 wherein the Fischer-

Tropsch catalyst comprises cobalt or iron.

3. Process as claimed in Claim 1 or 2 wherein the

Fischer-Tropsch catalyst is a supported cobalt catalyst

wherein the support is selected from titania, zirconia

and silica, and mixtures thereof.

4, Process as claimed in any of Claims 1 to 3 wherein

the Fischer-Tropsch catalyst is a cobalt catalyst on a

titania support.

5. Process as claimed in Claim 1 or 2 wherein the

Fischer-Tropsch catalyst is an iron-based catalyst.

6. Process as claimed in any of Claims 1 to 4, wherein

step (a) comprises reacting carbon monoxide with hydrogen



3 . Process as clained in Qaim1l or 2 wherein the
Fi scher -Tropsch catalyst is a supported cobalt

W@ ad0aloyss4 wherei n the support is sel ected fronpP¢T/ERZNO&)53391
zirconia and silica, and n[x%%rgs thereof. 4 . Process
as clainmed in any of Cains to 3 wherein the
Fi scher-Tropsch catalyst is a cobalt catalyst on a
titania support. 5 . Process as clainmed in Claim1l_ or
2ather epmpeketvrscher ther 5paeh eht Hr9wt128 &p 350 "C and a
I L on- d.cataly . CesSS, asc £l Al Ln any of
I e N R S R S e L
car bonppebexsdesweclbihydr bgeaay aftebpemat ireoci 6 vherein
range of from 125 to 350 0C and_a pressuie in the
r thgeat kexvbated13hcalplanlave they feerulas (EVhimed in
any of Clains to 6 wherein the al koxyl ated al cohol s
have the formRaOER) pP (PO~ (BR)pH (PO LV(BO)r-H
(I1'V) wherein RL is a straight chain or branched al kyl
gwbepehavRhgi§ ronstira o930 GerborratomcliEgl Pk whdBOP
represent._et hyl enegxy opyl Xy.and;hu epego
rBRet s et peo qosnar POl b AR L uERe BR B anPE fepresent
78th81enBoagesprapytbacdRd hAdCbatylénvbryemnoipties]l and
or 2, qis zero and r is zero. 9. Process as clained
i B, aflyaBAeToRTE| ANREIETE0C8, THABI Bi ROt 8- hydr ocar bon
fgactign EQ@% h3 E?Qiﬁ%gsﬁﬁpCQSlm'$ anllshflg is 1 or 2, g
hydrocargon raction. . Process as clained in any
ole akrol anusrlisoz8rowherei n the hydrocarbon fraction
that is fed to stegag%) is a Cll/Cl2 ngiocarb

fPacti Brocess as C ed in any one o aims Qnto 8,
wherein the hydrocarbon fraction that is fed to step (c)
is a C13/Cl4 hydrocarbon fraction.

10. Process as claimed in any one of claims 1 to 8,
wherein the hydrocarbon fraction that is fed to step (c)

is a Cl11/C12 hydrocarbon fraction.



