. e3e \'@L6T rz o ~uN zoo3 Process for the preparation of surfdcBafUN 2003
al cohol s and cohol ethers, the prepared products and their use
The present i Bﬁmﬂmm”ﬁﬁ@ht es to a process for the preparation of
surfactant alco rfactant al cohol ethers which, inter alia, are
highly suitable as 0%"f?lzrfact ants or forIthe preparation of surfactants. 1n

t he process, starting - _m xtures
are prepared by a netathe3|s reaction which are dinerized to give an olefin
m xture having from 10 to 16 carbon atons, which conprises |ess than 10% by
wei ght of doageures tb\h|[Uhp$ial\h@ﬂa0f/|Sn9fﬂrfdehél@hol§pﬂﬂd rarfactiat glleghiohs are
derivati Zegthte%’_ Qhé/ Eé@ﬁfﬁﬂfctsaﬁxﬁpm%lirsus%nd said al cohols are optionally

al koxyl at e ?‘i v ntioh further relates to the use of the surfactant

al cohol s and surfact ant al cohol ethers for the preparation of surfactants
by gl ycosyl ation or polyglycosylation, sulfation or phosphation. Fatty

al cohol's having chain lengths fromC8 to Cl18 are used for the preparation
of noni oni dhe preserttiayangion Telalgs ir & prasawstiagth@iprapasatig of sarfaskang alsohals gi ve t he

corr espondipidsiritctant alc6RE1Rlthedd haich! ali&Salia( ADRSY sdiaBlel 4¥: suﬁﬁaﬁm gf St ache,
"D e Tensut“zi %Surfact antst Car | ]:;‘iantﬂser Verl a \I&Unl C nna 1993)). The
chai n | engf®f B Pfeparatign f SUfRLHYs- F HEYSESSs SERBE, K 'OE nt

properti esplefius fbrasleﬁhormﬂnm’s’rphxe pwpm%d nlg,r atbhictdﬂ)ﬁsmf mmxcbxorwmth Qllﬂe ability
to dissolve. grea eani y o [ chai engt hs
from Cg to%k‘,‘gef&e§ g:;\( ge%ns‘gﬁ( Sr ha% ﬁ?l n@]%n?%glgr\c{) i) asgt“r’a]H such as
al kyl phosp@aprészszmd tmm%éwhmlﬂmtvdspmgows wm@tba@a)f'mpxlhmmgml@s it is
al so possi bl heo QRRRAFE b t?@ @g%%ﬁ%ﬁ%l@ &S and g}@mc%ﬁo@ afe I
Kosswi g/ St ache Tensi factants Hanser Verlag, Muinich

Vi enna (1998‘)‘9“357531&019'6&94 466 is concerned with aqueous conpositions

contai ni ng Taa i b fiyr€ies irelateand ﬂae el yeitayduemaahtysledholkeand/ airfaé@nof formul a

Igivenin . Jhe alk r R2. (P 5 has 8 to 18,
pref er abl y2f gﬂ‘cﬁ e?%er%a??fon-ﬁgt dHgPe ¥%b°%d ecs[urqai(#’gtgné’tyl Og{yqogylaf n°fn this
docunent apolyglytdsylatienssdfanén birghospliatign. One can, however, conclude that the
al kyl group nust be predom nantly Iinear, because it is sai d that it has
been obt ai ned by %drogenatl on of native fatty acids. i~~m~~'a 20

JUN 2003 - Faseleohdinhangpladm dingtharfeors Bis4p fabiie uysed Farrihe pv@a@am eks, e.qg.
fromfats a&doﬂbl SurfRtan®d. SThéy e Sydatieat wthnManyie byxides stor el e bui | di ng

bl ocks havin u of,, carbon ri ant,..h re“ s t he
di meri zat i 8?1'%309?0% n%lf%tpy nf%?%()lg?tb%xyéa B o@hﬁ‘{’{s rh%?ﬂ‘g\i? WIE/PRehen (Rl of
car bon at oifensided [Stusfaétamts}, i Canb Hanser i berlago Myinich  renab o)) ﬁmrcftahe

di meri zati QJH fonI'lg%dttg?lco%opmgﬁcegftheovagﬁg§ StrPactn® 8@9%5 i f%a

reaction cancbe carri over a heterogeneous cobalt oxi de

catal yst (PEmRle weging3ability; foamefopnaian iy tactliglolwuerrass @Eﬁ"ﬂ&l c or
phosphoric a@e,d (FR 964 922) wi th an al kyl al um num catal yst (WO

97?1 16398 di.Ss nj, ckel I cata A-4 069 273
Accor di nzg F?)mf #8 ohels Qﬁvlnégf ! %nﬁhﬁ@%@@%d&?% % %Psﬁgjﬁségreﬂ%l co?rpl ex
catal ysts @mbmccsmﬂndtmts isyclagpeaikyl iphesphaes and alkylcdtbargthasplates. lnstead of

L L1 S BrASKALL YOLARGTIABEIZ b PORY Bpkebnlly g@%&g@ﬁﬁ ghins with a

hlgh pr oport merization i S concer ned
with a proébs%O%WI%SHaghﬂTﬁﬂlezgﬁﬂﬁﬁe ofl Swfastantsd (rasl dansst aYeylegs Mupighch have
been tail owqaéjmgmgglg? there are obtained extraordinary high proportions of

| i near reaction ucts, which are particularly desired with this process.
Worl ting EQEﬁ’pﬂ@g 04846 Gissongernds withaqusmesnompositisnsuontiiniag aralkylglyceside and a

but an/ but Y bt ai ned contai ning 62
to 78 %bm%%%dégﬁém %ﬁﬁwr"flfgﬁm%‘Qﬁfg‘gg{?%@n‘g‘?’?ses no mnet at hesi s and
t he reaction products di scl osed therein do not consist of conponents having

10 to 16 chichoky &prBR @@gé\QBLlﬁé&)m%(tm% pr§fe&9f}ﬁﬁf Reth Wida a@od?:f[ Q&ARf OF
di proporti.o atl on ol ef.I'ns, acﬁﬁucat al a}ﬁ are particul use]g

for this prOLEadon [S\givep g Rig; rE?(‘Hr?ﬁ’Pét é:}CngFSOfSWGWbIQQ"IQ“eb(@pe BWEVEIs
t ransf or nednélot®that thie>aliyl grcmb rﬁ)thsfef)b @Eedbmwaﬂ@y Bnda®, becmike RAR sAd @B it has been
particul arol A J'%,Ieﬁe an g ia : a known process conprises no

di nerisati ”%et t&' ﬁogﬁgﬂﬁlc}“e doh aHP’Bﬁ‘ ¥t disclosed therein does not

consi st of conponents having 10 to 16 carbon atons.

AR
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> Functionalization of the olefins to give al cohols with constructi®f dt/Nt 2603
carbon skel eton about a carbon atom expediently takes place via the

. hydroformyl ati on reaction, which gives a m xture of al dehydes and al cohol s,
whi ch can then be hydrogenated to give al cohols. Approximately 7 mllion
metric tons of products per annum ar-dapr oduced worl dw de using the

hydr of ornmyl ati on of ol efins. An overview of catal ysts and reaction
conditions for the hydrofornylation process ~rre given, for exanple, by
Seller et al. In Journal of Mol ecul ar 2 0 JUN 2003 Catalysis, AlO4

(1990 7:8~ nn' s Enc clopedl | ndystrial Chemstr;r,
Vol . sk iy ft¥hpf g2 o Qingble TR AT ENELSPER Roffals o BUln Y o156 B B ur o
refer eymlwlc fEBméy by 4disti8ling BRilding btookmbavm@a\/mw&r Iampireooéssrbbmratoms.
hydr o n.olefin i The efins
i 000e QiR €tE RS TR g  GRANY Bhe ERRALNBeTRRE D whilfc O
oxoal d@htyrdélgmaa@d mﬁmctmlxmwnﬁggwcmm@@r ee of branchi ng. From WO
98/ 23566 it is known that sulfates, al koxylates, al koxysulfates and

carboxyl ates of a m xture of br anched al kanol s (oxo al cohol s) exhibit good
sur f aFer hedinerizatiomokelefinsyat eimbeh Af RLOGESSefose <apwmel“g¥§aabplm thy reaghien a| kanol s

i Nt hgagdexdaktic dass@hrlaqmr eﬁb@s%obﬁf@hﬂb/@frbcﬁlr (Dmlaﬁgamom tRd ON's,
havi n on average f é}bramche}s‘El (Fﬁl can, for

e amp PSSR OpRagsush 3 Uity S ehaRpiREE 6 80 BRI AUREREY of ef i ns
whi Chceftﬂystt(r\’é@r97¢m398);a:ﬂ Yith ebdiasoied mckdhwomlp}exsdxzﬁdlyﬂt gUSHAamedd 223)i on or by
di meri,zat i,on nal e v dva ag process
LT LR bAR Bnd BRI us A BTRE DaChkRe of uild ik E)?eé Gl I P he

di mer coraplexing fagent. used fsoll}Sesysldoci@diendios 1h,é1:5 S,édawﬂdpmgentmetmfdmmp} ent

prior l%émgmg]@meil%ﬁéfn@ witPd ﬁgﬁﬁggbﬁmqlo@arm&%mﬂ pofi§i€i N nust have been
prepa f et hyl ene process). Since ethylene is a relatively
expensive starting rraterl aI for surfactant manufacture, ethyl ene-based

pr OCEDEE!A 43ay% 733 QY islicoackiaa age @q;msedfmlgbmamneﬁsﬁsmaﬂmwhsusg art from

nd/.or stre di sadva known. process is
Che LEdAIgHs “w@hﬁ%@%%n R g} e ¢ SRAER 2P0 Bl i EORPEY by
i soneof L wactvh padduiets, whishiansparugularly de§1r¢de\quh thesiprbesss.t he preparati on of
branched surfactant oxo al cohols. Such processes always |ead to isoner
m xtures whi ch, because of the varying physical jand chem cal data of the

conponékiag Expmplen p do §j affthis diopurment §hoy @hgoﬁleflé?tiﬁé‘ ffbuipndutegs-mixpires, JUN 2003
- - 3whé&esy fb@@t[d @ﬁdﬁdﬂs’:\ﬂe@ﬁfaﬂleﬂlbbﬁﬁaﬁﬂfge@, toﬁsr%fwrwmgmof DoRnapds khdwal
process steglrp sorrerl zat i o S r%g)w recgi 5 of dWhl ch the grocess
has. aPPGH P RaPaRlTETs e treHom p et Sigrein dhnaf FansSoPEf i n,
such esnporpenterisg 60 ta3tthexknestomnd t he further derivatization of the

di meri zati on products have not been described 5 previously. The structure
of the conponents of the oxo al kanol m xture depends on the type of olefin
mi xt ub8-Audi . 1RAs(DBd ep conpgreed el o RrpeRsyfier Warerarbenatiop & crieﬂywwm es whi ch

have @ﬁﬁ?st@b\blﬁbﬁ‘%% Bﬁ/rtlélklﬁﬂl?tu@éful S RIS [Zf@édsémlnf t'h@W\/@xl ERI@f1b Mhepe X ures 10
| ead to al kanol s ch are branched . red0{n %\ gzﬁ e ends of the main
glgiip ‘{‘%1@ tenf

chai nshowngthaj hUtﬁQfS]r t‘% Bﬁ%Sf‘?mEfﬁldm?? a KR dcyPot A®™Shain in
each pﬂﬁauélm}agm»l@ﬁe ahcﬁﬁéxdmamagmamhawn Praebssncomptises @@dmmmhndms@ heEn
obt alg b‘% I’I,[Z t f| nsotgonsshOfter chatl 1 26 % g by the
pr ocets 't 81’850 4 SCCP‘? U%PI RO HONSE% 8t AR PS ]\9\)(118% <1;1 Tare nore
i n thetonisddl e of the main chain and, as 15 Tabl e N on page 68 shows, very
predom nantly on C4 and further rermved carbon atons, relative to the
hydr o carbon at . By contras ss. than 25% of .t he branches are at
e ot iERsREepE Mn e g ciagoBhuith, farssghon aF Kncaibaekagiges. 28/ 29
or kt hat:z)udmcarbmnht))m éﬁdgedlsmt}f akes- [Hadei waethen@d?mﬂmmmamu@btvamegwég pmt Ee
al kan X ej t her 200 ation of t rou ve the
car bol>-c<)rl turﬁr%ﬁp lg/de%fmgu@f 0|150nW tcﬁg tgF'F(aPﬁoF%dr%e“f‘ng ﬁ‘IVE hgk
Sl mi | Approxipraed g &sniflimn méige pmepﬁpmﬁu@mpm‘fanaumfae&pradﬂceda\mldd/aimrsntgeﬂe| n the

/ 7 4
pr oceg};sego(ﬁ@ nb%lC Qgé}gl\é\olgzéll%%%& Wik E{;yo nr%lz% |?r%n,rﬁ|&t§g’5$ Wve a
m xt uhxeir@ﬁorrpylétmmmq:ﬂswe \eivey fcueaxemphsnbv‘&bllor ef aln InliJoremal ¢\dokz1R8957) :
Ra-CH=CHZ + Rb-CH=CHl ----~ IIH ~I H2 Ra-CHZCH2C-Rb + Rb-CHZCH2C-Ra 3 0 The
vi nyl i dene conpounds are then doubl e-bond-isonerized, such that the double
bond mgrates fromthe end of the chain further into the center, and are
then subjected to hydrofornylation to give an oxo al cohol m xture. The
|atter is then further reacted, e.g. by sulfation to give surfactants. A
serious disadvantage of this process is that it starts from al pha-ol efins.
Al pha-ol efins are obtained, for exanple,



-2 0'JUN 2003 - 4 by transition-netal -catal yzed oligonerization q[] JUN 2003
et hyl ene, Ziegler build-up reaction. wax cracking or Fischer-Tropsch

. processes and are therefore relatively expensive starting materi aI s for the
- manuracture of surfactants. a runner considerabl e di sadvantage of this
known surfactant preparation process-2s that a 5 skeletal isomerization
must be inserted in the process between the dinerization of the

al pha-ol efins and the hydrofornyl ati on of the dinerization product if

pr edO@hﬂP}@U )&1@4 @I@BFQWEESOQ&FM% af @Jll%ﬁhE @‘Hcvdﬁ%@}ﬁs@f lnHué!ﬁﬁSCl?enﬁEt?«? ting
mat eri al \Mz is relativel E ensive for surfactant manufacture ‘and

becau¥d: 89 (10 meesiZLrtist chaee ans dad s Blespnt tespiatsrelreses-t he
i sonerization, this known process is at a 10 COI’]SI derabl e di sadvantage in

terns sin ve now fou anc ed ol efins and

ot congPeAtodbt 4FEURBI & kil R SCerdRt e R bta BN e visTaeeRy i gni y
effeCtatM?StSwnfmh@.ni)Balt Tief ereﬁasl ihtoodaetd\n alsls ;ﬁu&d‘sﬁeﬂr@nmeﬂl @l dlesce,-, can
be pr }g r?golu%hr&? ac?ﬁht her aI an cﬁ)kme‘}‘ll ns, nor Ibefl FS whi ch have been

or epal SRR R D OF P TRhE Ry el i | wn%egfero LB EEf ective C4-ol efin
streans, and that further rmre the isonerization stage can be avoided if
the process i-s carried out accordi nq to the inventjon as_described bel ow.

C4- ol ef ifomt WEAMS/ZAS66 nit »is kpewn irtc silltagrss jatioxglatssnelkarysplfass @odr abl y in an

amount fJa@degrae@b% rﬁlka@ﬂae 8@orm§bh8@%kauolymwraeonons)raam‘aamgubarsunfamean amount  of

greater than 2 (28% RI une, di’l‘ﬂﬂlﬁ tepﬁbrargd - but ] enﬁﬁ: g&rto a |l esser

extent GSHPHY ecol S’Iaﬁ’élaPSY/ % &9 gradafyli 1111 Ao By vol une,

n- but anaxsamﬁavesa)thmMgtmobgiéatén than Baatboa@&mqfha@mghydamagetfm These

hydr ocar X fer t t ] S f ate 11",

form as (Egntﬁ%d% L[ﬁ aclfr;ac |'§r?ll§fhg? %%ghfgﬁo ec?' Obe reé)ﬁ?e rocar bons,

e.g. of h}’ﬂmf@lmulatlonll\ﬁnh‘enmmes oﬁ/bmblmdumaﬁnmguhtfoz tl&lmp@t cars fproduced in

this progedted @i%ﬂ?:‘li-‘ﬂﬁ/ }é]\& Qrg&ﬁé}?zauéﬁ %rc’tﬁﬁﬂfrﬁé‘hia% fHFtlﬁtreh?all Slifeaf the

preparatlon of yethyl ene and pol ypropyl ene, and the hydr ocar bon

fracti orfdefs é{’éove C6 are used as fuels in conbustion engines and for heating

pur posesA gldenhﬂﬁarmgehffrth@pméssbe&m RS;s obI0g-dlefid strgatthBmop uekiefos r af Ij i nat e
in ' i - ol ef.i t ient, ex . e en

pr s duct gﬁ‘% (le@ngﬁ%no %‘mQleea&ﬁqeng rg&@!fsfe fb tgﬂoth&‘t Ech{)dl{%m% culd

t her ef orcarmants priemait nbaselefitsesubsestod sotdmeertzener thateinompy hayefbegmte 11. The

process RecAUdimg, t egHDPN pRRVSIP St eUBthPleRB iR 04l reM@ilaly f avor abl e

according to thfea)g[breggg%% (cn%/ CeSSI nsg}he (334 ?e Bﬁﬁﬁtirrgans whi ch are

producechP?PSB“eSSt@m\‘}é r@%}?m%\cfpbﬁw F%W’é‘ BHurgaf zélenq WHPEReE hen, by

vari ous Haeé hoetst WRaAVAnRGE cdmpared Wit pocesse@WHiEH etagUfidracCAMnd/oean be

pr epare efz 0 JUN 2003 - 5 This invention provides a process for the

pr epar att (H 0¥ S ¥act ant al cohol's and surfactant al cohol et hers by

der i vat i zmtthayndigddvadtede b thiaknegn foresesalbotte 1@ ob miQurardfomteatadns or  of

m Xt ures, &@,S thu%f oft§ @a?ﬂ%%?é b9 M13bih iR S1UABha BleAKYIAkh 3. whi ch

conpri ses subj ecti b) separating

of f ol efrrscnereﬁaf@r Hg mrpmfabyntef rapched sHrfagtantsoNar @iﬁ?h% Sr?ébartrweéses m xture, c)

subj ect 'a'l‘\ga}fsh%ﬁ epafsainesl iikiurdd! fhichs bebaisyi &Uﬁ{d Vangn g@Phyiddl Xhdire to
dlrrerlzaiu? gg}(@éﬂl{efln mi Xt ur es B&ﬁlgp to 16.carbon atonms, 10
d) subj & Hao QRRGEYF-SET HOfT Ritiret o ’éﬂ iy (M Pk BOCHSS act i onat i on,
to derlvatlzatlon to give a mxture of surfactant al cohols, and e)
optionally al koxylating the surfactant al cohols. The main featur es of the
nmet at hesi s used in process step a) have, for exanple, been 15 described in
U I mann's Encycl opedi a of Industrial Chemstry, St" edition, volune Al8, p.
235/ 236. Other information on carrying out the process is given for
exanple, in K J. lIvin, "Oefin Metathesis, Academ c Press, London. (1983);
Houben- Wyl , E18, 1l63-1223; R L. Banks, Di scovery and Devel opnent of

A efin D sproportionation, CHEMIECH (1986), February, 112-117. 2 0 Applying
the netathesis to the main constituents present in the C4-ol efin streans,
1-butene and 2-butene, in the presence of suitable catalysts gives olefins
having from5 to 10 carbon atons, preferably having from5 to 8 carbon
atons, but in



‘particul ar 2-pentene and 3-hexene. Suitable catalysts are, prefer ?bgy j
nol ybdenum tungsten or rhenium conpounds. It 2 5 is particularly®e p‘&”ezrqp
‘to carry out the reaction with heterogeneous catalysis, the catalytical |y
‘active netals being used in particular-id eonj unction with supports nade

from Al1203 orengiddrin@®tRaPheR Klbshdedy. TRABEYSIS, MeCaddiicha®rpr¥@3s aepSHO2, or
Re20~ on A1203. It

iS particularly favorable to carr ut, the tathesis in
t he presence 16?m%f12raﬂéﬂi‘§fﬁﬂ‘3“?5il- géf" ‘Sfié’} “g’i”igbtge PWCFﬁi@gégg@‘eﬁgﬁa YAagF y mild
reacti gn conditel dlﬂﬁ:ri@ﬁt&np@lséb\hr]EeQ?tefﬂaUSLeﬁh,hﬁch%atm%nlﬁ dr@-mdadeﬁe.caaaet;ecan be
carried out t erature romO0. to 50C an t | ow pressures om
Sbout 0. 1t o rtBer\ ARV 22 106 SERBon e G Bl hERS <G
resul ting5si n gredonsty.at hesis step gives 3 5 dinerization products which,
with regard to further processing to surfactant al cohols, have a

particularly favorable conponent and a particul arly advant ageous
conposi ti on i¥he strugtuge giikie 2omBonengs ofghepre pikargl inpiktura depepds on shegpiofvhi ch

The. Bl oment 5. O R e i dAS S ot
S. S I T,1 | ] | | 1T S

chosen such t'Hath fays been HL%mfiebx"@e 2lalspgrigation rﬁ%@ﬁ?hﬁs@gﬁv dUXWean 10%

?yj wlei gmn ofle&pmmmAl ﬁgi&?ia@élbmmd\;q\g_sd({]rﬂgjamry&g tht endndf tih_é n‘?]eh@_cﬁﬂﬁ,ﬁm a l
Vi nyll aene rou = ~ A | are | t1c

hydr ocas bon Saitagstiont @ 49p 3 balialsd R aht pBG R0 Rach SBERIEE 561 i near

pent enes and laexmneesagin e defin mxtuies whichtlmesi eeprabthiogd bprdimeszation of

di merization. (0 1. S gl i - d .

Gi v 1 2at § on s oRE: BLE! RERS Bive: b ME Problhs titdihed il Bk,

catal ysis. 15xpraleaholinwhosesbignehen aromone iméhicemidiin ebike pastelpin éndigice with

this, onithe OBR MNeftpadedsadnssh. vedfBéabmirngy 51 C4fdn@ Furtidkbmevdd@rtinocess

nore econoni cal, and on the other 'hand no waste waters inj urjious_.to the

envi ronment & IER¥E & rt]l%f’sg)(fgwllcﬁr BrarWIBElfé%ﬁo‘?tF?ét’flE%{?a? 23%’ af &0l ved

catal ysts, f drarekedrpiecatbthe §2inad \G3 positost helativdioathcalgeirotyl tdaebon atom

het er ogeneou r 1S, : di meri zation product 2 0 does not contain
ObSpEE85 gtk Rl 36

hal ogens, in _ oftne~-or fluorine. Honogeneously sol uble
cat al yst s genldeasurfpceactivai endirabdugts- e wbtaintdnigor i the atkenalr minteres) sigher iby

combi natt pgn WiddaBRloPURN-CARSA A GGAIR oyl EoBR) SUSNS R BPihe

systens, hal ogen can be incorporated into the d n products, which
consi der abl y agpelsostheivalkeetatessr oduct qual ity and further processing, in
particular 2 5 hydrofornylation to give surfactant al cohols. For the

het er ogeneous,.cat al ysi s se i s advant agequsly made of conpi L gns_of

o G of - mocinbprogsSt BT egrsEl e STt A1 CEraiost, T (s e PlGRor i al s
made from si |Appdicataord WO OFABONT and thesP-Ax38a76e4.khlsovin tHeoproeossespdesgrifedom

DE- A- 43 3 13 I i .xed bed -
t hen pr e? gr abt eyrzll]"nar%:%_1 ?%E{%)tt}ﬂﬁgg?? gg%tgttog@%%% %ﬁgg&i&t%&if@ﬁ%gygﬁ%@%éor_ in

suspended f orbsinched elelipdingers W BE38B7¢. 5 mm). In the case of a

het er ogeneous procedure, the dinerization is advantageously carried out at
t enperatures of from 80 0QC, gf _qﬁ_léé from 2 0 JUN 2003 100 to
180C. at the pressure pﬁﬁ%ﬁreﬁaﬁ'{‘ 'tcﬂ' ctio tenperature. optionally
al so under a protective gas at a pressure above atnospheric, in a closed

system To achi e~~e opti nal conngai ons, the rng*?ti on mxture is circul ated
several tines. a

R8.CH,CHoC-RP + RP-CH,CH,C-R?

30 The vinylidene compounds are then double-bond-isomerized, such that the double
bond migrates from the end of the chain further into the center, and are then
subjected to hydroformylation to give an oxo alcohol mixture. The latter is then
further reacted, e.g. by sulfation to give surfactants. A serious disadvantage of this
process is that it starts from alpha-olefins. Alpha-olefins are obtained, for example,



‘certain proportion of the circulating product being continuously H gd)ighit2003
of the 5 system and replaced by starting material. In the dinerization
-according to the invention, m xtures of nonounsaturated hydrocarbons are
-obt ai ned whose conponents predoni nantly fRave a chain length tw ce that of

the starting 1@ qtdn&%mnweté/}’éatw&eah%lﬁ@@aeza%nt e @lmtr@hészgé M&N rfaug, the
dineri zation c¢at itions are a ageousl y chosen

yst and the Teacti co
such that at fF‘é?é’é’{l BoYCECkingeotc biSpRsh 'g(rr;?%scgfpr‘?‘}?ésealaﬁér%r‘ié qr ﬁrerﬁ WY have,
: n thﬁ r ?ngﬁ dxper¥ivk /sthrfil %é&en@l& efer aﬁl Yndneiatute / S thsorfadt&ns .ofA tfehehai B
ength of their [ ai.n, one pra or t ranches to ad ag car on
atons. 15 A \@PV%H@F&Q?@V?@?@%O?@? QW Ut %']\égarglpé?}?aﬁa HPRIGE ?‘E‘E
accor di ngst o skbletal ineaitization mustheiinsdniedlin thegpocdss d)ﬂtweems;headilmengatam afr t han
75% in part| L RALET than, § enL.s n neghes and
t he | ow propo E'fl%ﬂhag‘)le alarnd g}é o&d%gg)%yl&%mp |@1tﬁl g‘#ﬁ%ﬁﬁ%&k 2%‘9 bt frh
unbranched _girefomisantli lﬁlunctlhérprgmsameeiesm . Becgusehiusesta stagingrmaehiing
sites of the m&mgcrbgwely %ﬁ&gmerf@mulr iR et e %H'b@&uﬁé’oﬂﬂqe%@&i &)y 5)

carbon atons are ere I's e.nu carbon atons in

nonomer used IRt @rhéd‘émmluzra@fiswewﬁ@ \‘ﬁﬁmﬁézﬁt%)thls KBOWBAPIECESH aﬁ@ si de
chains ang pragidrable disafeantasen rmeof cést.ol ef in m xtures prepared according
to the invention, the main chain preferably carries nethyl or ethyl groups
at the branching points. 2 5 The position of the nmethyl and ethyl groups on
t he mai n chaiSurprisinglkevé sevemboar foahethas bianched ldfing and skeobdls (axvadedbsis),t ut i on,

th t hyl t i

chai . wher o p b8 RSy BloSelsP b0 P Ral APy Ertelly ehallale T fer¥R,
carbon atons tp rbeltOMeaSsimmfacgmabs)ho Neb dan bsnveep@.epdelsmg nitberalpha-elefipnnor
products, On%lémﬂ%hﬂcﬁabe 'béehd BreﬁaE&%dF}ﬁa""n ﬁ&npetﬁ’}'ﬂgnet het QaRgfe frdmOkbst-ne 3 0

adj acent carbon atom oportio monosubst | tut| on products (a

si ngl e br ancifffeptive ﬁeolﬁlf‘léfﬁtrﬁafﬁﬁ’x@l@r@atp rf@rﬁmr@area&eo&samﬁgzaﬂ@nt%el G0t i on

are charact erdygided & thy to@egscaé aambdloﬁmcdrang&omeqméﬁoh@s d&%%ibyd vabght , and
t he proportlo S o%%dou | e- bran onents | S g {e bj:l){\ e from5t to 25%
by wei ght . RICHIL SEeAT S Y Y estW ghi tRBSIE; ‘? Yi SR Fyagaintye
further derl \faﬁngmdtepahamamﬂoeﬁﬂ%bwblunvmgnmrhwlmommzmnoum[t of geeastothzhe bond
satisfie oCer J 20% t eous
olefin m§xt ur%gg‘l) rbtyhvglmglgi ??Iolngo?n% %gd d%%kléeelr)%ﬁdgb rae g%?\%z%ngdﬁ%ﬁ@}%ganches

i s such that qonéalﬂhma@ astounhao myire Hiaatlddo 2A%dnovalumeatibhwtasgpandysetiutaec

hydrogen at ong ati§1t1bﬁ' té Iﬂﬁcé’sad’f@ Wﬂ?@oarbonls'bl“l%cs@ hydro@arBo® mitkturesOreferted to

(2*n-1.9) : 1.9 er of carbon atons in th efin
obt ai ned i n t‘ﬂéh%lll‘?’r%?‘} 2@9.6& fﬁnﬁ\ie Bha{g’%& ‘s PrOgRst latfﬂ?ﬁﬁf%ﬁl@ ef ngd as
t hose whi ch anﬁe&lrbatrd\edglﬁtdlyd&rdafmmatd)grmfm&mlhI’VéhllmfnelldswmﬂlolemillarrweiglﬁZ—C
doubl e b éﬁ °p’£'9 ceé"}%jthtls ér%fcésgl &he&ya%dg)‘i efr %Eﬁre‘ii'}&%ei?&@xﬁ'ﬁ??ort 0 a
carbon a H{ erence IS
given to d| msthfr pwpmhompfpgkye%lylene \nhd ohlyprapyleae.i aéldltbe lhadmp@r,bon frapiaafs"

(2*n-1.0) © LiphGe C2af dse@hs fuelsﬁrco%sﬂ@x‘{@ﬁ lgéseiddrrofrhéétm e@uﬂml e by
t he process j’F ordln to the inv on and V|n the struc Sl'{:l f.eat ures
g”@‘? &9

gi ven above ertp Re %QPB?WF% rP‘I‘?éesﬁlr éﬁf’ - iy BHEFYAT it lefipe usef ul
i nt er nedi at egoiansuffisientCextant tb Qivd bel prodnets aifivatue. dthe Cténnbejd oldfirbstteawis of

branched _pri mar ol nd. sur,f act ant s ut ca sed starting
mater a1 29 1 Bed o FRtouE AREFoR R G RE s B ba AP e R (iR et
particul arly lhhen the end products are to have inproved bi odegr adabl lity.

If the olefin m xtures according to the invention are to be used for the
preparation 2 0 of surfactants, then they are firstly derivatized by
processes knoWe preeess acesdigevie the inveation noy] erspo[up. 2 Tiethod, xew faemblgs

még hfds t 0f ace!a%&u Bolthi uﬁa, %rwéysg fbf@ﬁ{éﬁﬁsﬁ@ﬁth@mwﬁﬂ JiRashs @Edh vrgét fdadbédfet@tco |
a 1 TI ON wat er 1.0Nn (0] or, an a | on O an
hydr ogen3 hycﬁ%ef B ‘i?l ?BOI Yar#‘ée Blfgltg gﬁd’ angus mEi5ds kit

se, nonionic or anionic surfactants can be prepared.



“Hydration of the olefins resulting fromprocess step c) is expedi ept( ijN 2003
carried out by direct water addition with proton catalysis. An indirect
Toute, for exanple via the addition of high-percentage sulfuric acid to

‘gi ve an al kanol sul fonate and subsequenrt Shydrol ysis to give the al kanol,

S 91 ooour sergliaeoRBR rbifie THROEY forn0 pARMAREALR MPELACAL AL S

add|t| on is carri
het er ogeneoussurfagtaat glsokolaieery bndearatizaben af olefips ihiﬂglﬁgcfr(ém iahoyak( 020

pressure and airhyerHoth®Worl efPShiRfukseof Wt HhsCahal ¥plichaldveuReqian to
be, in partlcu ar, phosphoric acid on supports such as, for exanple, Si Oz

or Celite, P’E;Véat%i)@rd” Khicgmpaseshangers. The choi ce of conditions depends
on the reeg:tly)l ty aibjdctiag 38 Co-oMfBf mbgurk Go bﬁtdﬂ%’g&t ed and can routinely be
ascertained b prel i m i.ment | i r e et al

Am Chom _Soc) b, *18ghng STSHT: MSF ket vupi® Geon doids 05T G,

( 1960), pages IOZmibGt?reand ~3 -@B9). Hydration generally lads to mxtures

of primary a“{i_‘, Sec ﬂe%ﬂn hﬁ.uefd 6slfg‘r’\¢\leﬁﬁ's tlﬂcﬁvﬁﬁﬁﬁf‘d&r ¥s 3 kanels

pr edom nat e or the pre arat actants S rmrefavorab}eto
start from prinmar ydlsleazattsnmdpewelqleﬂrsmtx’cerueeh@)\rleg Fowr K} tabiocatboniaiemsf or nyl at e

the derivatizgfi Onsu%j‘ecﬁﬂg tﬁlj. ?és'uﬁm@‘ eHEﬁ'ﬂi Giﬁlxﬁl% ab;ﬂ?cﬁﬁaflj’ Qa'?@eﬁtfﬁ@u&)at@b{ feeaction
wi t h carbon nonoxi de] and” hydrogen i n 5.15 senc a itable, preferably

cobalt- or rhodiu %Wﬁ%‘%ﬁtlﬁflﬁ‘bglvéét"&ll"%?g ia%afn‘? primary al cohols.

The present igventimionalivgkexyddtigaid wrfa!dfahhﬁbohmgw des a process for the
preparation 10 of m xtures of primary al kanols which are suitable inter
alia for further processing to give surfactants, by hydrofornylation of
ol eFns, whi chTlwompinifeatsres st thg mdtahedietdsed improcessetepa) hevdiforgexampteh been

| nvent | 08 SAndyaae B A ARGUE RS Rl MnRLEN | Hemifhn BO4UE VoRICOT e

process O | at1 on mer ous ot her terdture re él’ ences can
be found, forAé&am)E 1236, Other dndoanationeoRraarying eyt the| piogesstis ggiver fory 5

éour nﬁl OL _ Nbéxeﬁff;blearmtcﬁtﬁln&ﬁi $01EA0 MElaBESI), nga@eﬁnlggpfeas Llédﬁ%?g 199ts3

ncycl opedi a stri et seq.,
page 333, andﬂ?%“q&agvﬁ]{s G]pg]rlﬁéj’rglfeb@?@n é?covﬂﬁé at?ﬁrrg?\éeﬁ%m’é‘?'\}e fe
ihnLor][rati oln gD}eﬁnle}ﬁﬁmrﬂo@dtdoﬁySHEhEFR[eINm%smdbh&dy|1r12t1he art to 20

ydr of or at n nc gl In
(s reacti ort PR B ReB RIS IS el R FHE80 SR e B ety Loy
m xtures of al- -Hethye) and aftdltfallekanthespre&#ocﬁr df ﬁlgtélbtﬂ catelyﬁslgn\@wqh@fmsdmmgon

equation: A3-£HEGH, mcki%ofraﬁﬁﬁsalpya&mm HBASS 16 I8SQaEARRHIAB)t in
A3- CH2- CH2- CHO A3- CH( CHO) - CH3 kanal J A3- CH2- CH2- CH20H A3- CH( CHZOH) CH3

(.al kanol) 2 spaptieular Ropanisng ARG A- hFé%ﬂecal) The nolar ratio of n- and
i so- corrpoundSSulmbIemetanﬁasCetre Qﬁefeiabtyumlyb@wmu,&hhgsmmﬂ:haumr@mpbnm111 lto

20:1 dep‘i»%d' %cﬁf&ﬁy eXpegdo en? el.r%;[ LA hd ge%gtex}()sns{vn[ﬂ hafd ?gée%e&ugscataly%lsoth%UN 2003

catalytically active metals being used in particular in conjunction with supports -
made from AlL,Os or Si0O,. Examples of such catalysts are MoO3; or WO; on SiO»,
or Re;O7 on Al,Os.
It is particularly favorable to carry out the metathesis in the presence of a rhenium

30 catalyst since in this case particularly mild reaction conditions are possible. Thus,
the metathesis in this case can be carried out at a temperature of from 0 to 50°C
and at low pressures from about 0.1 to 0.2 MPa.

Dimerization of the olefins or olefin mixtures resulting in the metathesis step gives
35 dimerization products which, with regard to further processing to surfactant
alcohols, have a particularly favorable component and a particularly advantageous

composition if



“- to chosen and the catal yst used. The hvdrofornylation is nonnal I2y 03
carried out in the tenperature range from90 to 200 and at a CO H~- erMrzg
-of from?.~to 3~ MPa (2~ to 3~0 bar). The mxing ratio of carbon nonoxi de
‘to hydrogen depends on whether the intendi-on is to produce al kanals or

al kanols in pr g . H: 5. :atlq. i 0 1 to
1:10, prefer gﬁ‘%@l%?&gﬁﬁﬁ%ﬂgggl%s:eg%lméog{télﬁ%adl%%g%ggg%gﬁg{fréﬁ] %}fb{lg)lu anal s,

t he range of VIBwf thedtesigdis Trble ofdthe plemenitces is chosen, and for the
preparation gg %é@ﬂaga éd?lgoc{sﬁfageanﬁafth@'rgéhiwdaoasmgnyafet E¥sePEEGS AP | S
chosen, e.g. COHzZ = 1:2. Suitable catalysts are nmainly netal conpounds of
the fornul a Hipeopictye isebtapedonigh comerisesiessthan ey vigighhof spapesns| y a
cobal t, rhodiypehtave dishastutiMeRERM of RO &iraul /L (viiH8éneBreiDf or nyl ati on
conditions, the catalysts or catal yst precursors used in each case form
catalytically active species of the formula HxMy. (CO ZLq, in 15 which Mis
a metal of subgroup VII1, L ad a ligand, which can be a phosphi ne,
phosphite, am ne, pyridine dr, any ot her donor conpound, including in
polymeric form and g, x, y aRd z are integers depending on the val ency and
type of netal, and the coval egg@ he Iigand @))j where g can al so be 0.
The nmetal Mis preferably cobalt,” ruthenium rhodium palladium platinum
2 0 osmumor iridiumand in %rti cul ar cobalt, rhodium or ruthenium

Sui t abl e rhodi um conpounds oA<%onpl exes are, for exanple rhodiun(ll) and
rhodiun(l11) salts, such as rhodiun(ll1) chloride, rhodiun(lIl) nitrate,
rhodiun(l11) sulfate, potassiumrhodiumsulfate, rhodiun(ll) or

rhodi un( 11 1) ycRpRRAY At e O AHATE hidroéddBod @RI 11) acetate, rhodium
(1'r1) oxjde, salts of rhodiun(l such as, for ex

.1). 2 5. acid, anpl e,
{11 smrmold onPRASER1 TS £01°R St e iptermy dfe pibRe B3 bXPRescH BHRE BV exes
such as r hodinemtipscpiobiastyfoacied dimeredatomt Rarticular preference is given to using
acetyl acet onat %Qinseet hyl ener hodi um(1). Preference is given to using rhodium
bi scar bonyl aceht y? acetonate or rhodiumacetate. 3 0 Suitable cobalt
conpounds are, for exanple, cobalt(ll) chloride, cobalt(ll) sulfate,
cobal t (I'1) cenhdapd&ai&OPA bd édr)ied‘b&tr@itt}?ho&@é‘én@o&rﬂr%te% eﬂ&qfsaéa?al)%%r.rp' exes,

cobalt carboyxyl ates,, such as cobpalt acetate, gobal_t et hyl hexanoat'e, cobal t
napht hanbat ePrefsiangenis aivemie theahstenogeneonn Peocsdwrs sbace with dhisognithe pre ) 5o

possi bl e to hagl, thelyserehvl is GIApifvde makingahd pldcessTHE® eddndhicabatd on
and hexacobal t

octocarbonyl , tetracobalt 3 gﬁndogecacar.bonyl :

hexadecacar bBi§yfthers ?rﬁiaegrﬁ%g JETely IipHaS to g SAvIORISE 5t oARSst B e known
in principl eusmatly doren desng tho eeme v fof dissoltved catalysthefor exanipld BN hg @8 sism
literature, Llded.] in a
mar i ner anal %S%EP%{%‘%?E&&P E‘Off gﬁgggt[%rgo%ﬁﬁgg gﬁoggsgrﬁqﬂﬁtz% .é@%%iﬁg?h:]%?%{cﬁryl ation
can be o2l ri dersonet apntaing halogensi i1 dartishlar rijaringops, Sxprne r Hemggengewly ™ or

wi t hout suchsadiibladglitily Q8. gehbiallpbtntdinehdlideddhtainifs 18dalds fopr areXasaal e

acetone, nethyl. .ethyl ketone, cyclahexanone, toluene, xylene
chl or obenzen%‘?/ml?fﬁ?tﬁ%)/ﬁ éfﬂﬁl galiog?rl'f\;‘@,talﬂlé’)%aﬁ%f‘mb'é{sr cﬁ%%‘ﬁn‘?@h%aﬁay%c@fsﬁmst rile,
and t he hi ghhdlogdn cam be atormmated nmm thé elithyizavibo rpryduets, ovhidf corsiderably

di meri zation t e t] Hggr f i on. p has too
hi gh an al deﬁ%gsg%n?fé%ctjﬁ? H%d{slacai&gy r%r%gve |efr)1 gltdg?ﬁ%fg’é %anhg&{d%r

hydr ogendt i ohydreformglation fegive yfpctaptpleglds.i n t he presence of Raney ni ckel
or using other catalysts known for hydrogenation reactions, in particular
catal ysts coptaining copper, zing, cohalt, nickel, | ybdenym zi rconi um or
titani um 1n9%@earegeee%@9°%%at%lr/ﬂ%ﬁgﬁaés PSR, MEds |03F§’&a§wns of

hydr ogenat edotidegofiufetalstodRabgoup AV Withalluryinugsxddicort support emawtadls @bdal dehyde

contents fropm.the,reactj mxture can, if desjred, b chi y

post hydr ogendPPosticdo i BRalit o8 i knelfalr amph. R BEAA 2

condi ti oy uglhglhenhesdrkgdriconecaiblysiananbeduseden a2fixedThed nithenupreteralfly br anched
primary al ka r at 0 AT res
according to t Szebi vrgﬂ??tg?{)ﬁ%?ge/l F&/ 'géﬂﬁgﬂ%%ovqrggggée&#ﬁgﬁf@ggﬁg %%%J/enti on.
Noni oni ¢ or &8P dAi &5 surx detthacasecaha hetepegepequsPrpeesie: ke dimeriatian axcor di ng
to the 2 5 i aeRtabedusiycaariéd bhitedtaBinpsfaRikGT of NI SINbC20BEC Brefcribl$ fdhe

obtai ned by reaction of the al kanols with al kyl ene oxi des (al koxyl ati on) of
the formula Il OCHR~1 1 2 30 in which Rl is hydrogen or a
straight-chain or branched aliphatic radical of the fornmula C-H2~+~, and n
is a nunber from1l to 16, preferably from1l to 8 |In particular, R is

hydr ogen, nethyl or ethyl.



“The al kanol s according to the invention can be reacted with a singl &( JUN 2003

al kyl ene oxide 3 5 species or wwth two or nore different species. The
rTeaction of the al kanols with the al kyl ene oxi des -fornms conpounds which in
‘turn carry an OH group and can 2 0 JUN 2083 - 12 therefore react afresh

wi th one nol ecylyg, QEZO@ Iﬁ gﬁes‘g égﬁe\aﬁﬂﬁf fﬁftﬁ’erl%au%R@x'ﬁgbr‘aﬂlr lph@[?allgwlﬁwr
OoXl

rati o of al kanol to al reaction products are obtailne
have pol yet herundpiap rp§0t6¢tlw¢a$egwga PESYEH 2 crweatﬁaﬂsy)éﬂcrmrm ardesed Lasmednt ai n

from1 to abouichr0d o@hKMi BHB/ePRDIEE tifd FdaClioN ahxﬁf@;gp@lrcﬁnaf &g airh&. gi ven

to 5 conpounds whose ﬁeﬂg [1 chains contain from1l.to %, lﬂ(ﬁél enf oxi de

structural grdGpain BiR 0‘?:‘ i dhe SHOWARRS BIOdYFt PeiBRCPRIUOLHY; Hpgh the o

t hey can hagve siteiendnépladell Yy staetingandeeriak r uct ural groups which differ from
one another by virtue of their radical R . These various structural groups

can be present within the chain in 10 random di stribution or in the form of
bl ocks. The rdacthe odingthsion balopding epvihe ingemntidnughixétres o enafduosatiratedon of

t he al kanol s i , | c wth

tvo di frerent TRCfte0ss A8 dtfincd WAL OinithicRS prafn AR e 3 GERCEHAR 1101,

y. 15 00 / \ thqethaéOIfr&mtarmgdeﬁmSX CH2CH Rl + y CH2CH Rla Rl Rla R2
-[OCH2CH by ~ W%Zt@&s]cbf 0 fhe QBQLIB'g@veﬂr @oo@bf fier &ﬂ{erl&éﬁﬂincédt&lvw 4l thet he

scope of the defi.nitio iven for -OH i s _a branche anol

according to trFPé:tIPweH&tla o5 s Shy e seers vuth 15 Ok SRR G et by
strong bases, cohipohenay efaﬁwamnagmmal mixadgetaven 1hhhe franiga Gbman/dakkal4, nmet al
hydr oxi de_or ré&gllahf&efr i rlwtonf/%a f Hl\éq:rhgl)ﬁ' lgxggih %ﬁe e(%‘rI ain hggz%@gﬁ%clfforg Ogee

0.1 to 1 % by "wel Pased on 't Reanount aho
et al., 1. ChéwobmcheS(th@ByqntpwaBAMSB Wj t ech, Makronol. Chem 66, (

1966), p. 1%80)A @&cﬁ&é&é&tl@%ﬁi’ﬂé lo$ tHé didtfh ﬂﬂﬁﬂu}ésoﬂcgﬁé&tab%}hhg 8/ &?e

possi bl e. rons aclids, Lewis acid A
Al d 3 or BF3 ﬂa\feétlarr it §1ﬁ|hegdbn>rep%lpn -pugallpgreaten thanys YorB wrgicpipr 6fe tionic

Pol yms(r]I i zat i omhanPw/garﬁmoRrp@ﬁ?u? bbmaﬁﬂg’fgkbxﬁfhgggzand Tllfeeloaﬂgtogbg%reaﬁtau n i E |
carried out at te ures of froma 0.a pr.eferably
from 140 to 1%5%, n’&ﬁ(yg éréé?aélbc%sgg %E’J al 1K1 &ﬁbéﬂ%%%e olgfin Sthg ey e of
different al k}chaaeenstlcdeﬁlat st uhatbramdhmgdltemfdhe hmimehain) peedomimdnkagedupsi xt ur e
accordi ngyho th%ng EﬁcP@ ?%:@drk@tlﬂns"é?éjﬁﬁn&eﬁewxégylsw ERibe Pk anBR

al kyl ene OXI de m at the choseh reaction tenperature.
desired, the atoznm;thmngmer used Orath*k?l%@am a@ecyawetﬁxﬂhrlouvws Bt op to
about 30 to GQl&léﬁhlﬁga@rbréseﬁtrt gas. This leads to additional securiy

agai nst explo ion-like_p Cﬁ Fegigltlon of the alkaline oxide. [f an al kl}lllene
oxi de i xt r e 1F 15,8388 Of (e hi<He) PRAHES PERETeHeacaPingciontbe RYPriRR.ciie

various aI Ky| ehsin pxdferably¢hirids n@tmﬂock&ybgreuph ailtllld lbamﬂmlg poimsrtual |y random
manner. V3! athngdldbnt 0 ol St BUAICBuS] syl Ll ibl el il pagis he

pol yet her "Thain r| S& dbie 't Var ing re he“Cconp onents and
can al so be acharastenistiar ini the aaselof nb),noetthstltuﬁlao,dbe rrmhybdu@hylchoms asginghky| ene

oxi de m xt ur e pgfitign Prqwg%ggpkr&&h%ﬂalﬁ%&é Intis &f- leﬂ%h Bhﬁle\fﬁ&h Qh"cﬁ?)%é(yl ene

oxi des are reacted successi t hen alns havi ng bl ock-1ike
distribution & e dumbesf seeiva% %@PFdPnH’%F‘éEk&TO‘él?Se t 4} Ay case of

disubstitution products, one substituent is in the position P and the other is on the
30 adjacent carbon atom P+1. The proportions of monosubstitution products (a single
branch) in the olefin mixture prepared according to the invention are
characteristically in total in the range from 40 to 75% by weight, and the
proportions of double-branched components is in the range from 5 to 25% by
weight.
35
We have also found that the dimerization mixtures can be further derivatized
particularly well when the position of the double bond satisfies certain



~The length of the polyether chains varies within the reaction pr odugtﬂina 2003
random manner about a nean, which essentially [lacuna] the stoichionetric
-value arising fromthe anmount added. 15 The al koxyl ates preparable from
‘al kanol m xtures and olefin m xtures ac8ording to the invention are

l'i kewi se prg;\ég@l?é#néﬁy th&.reeiﬁgﬁta n@%ﬁémnmmm%x %het)&monvgfr dhed@R@Isur face
ere

act|V|ty an an t ore USG as neutral surfactants I.n many areas of

appl i cat i on.bopds elafive Wg“ﬁlﬂﬁﬁlqhﬁé ippuchnidpt thexlip o the celinhiang Plﬂrﬁ)ﬁ‘é’

i nvention, |att0m§t@l@é}i@@stgld%@ntagbnw@mﬁ@ rétfef ace-active glycosides and
pol ygl ycosi des (ol i gogl ﬁfé se su{j)atances too have very good

sur fact ant pﬁ@ﬂertqle@s (¥ @%r 3681( kd by7si ngl.e or multiple reaction
(gl Kcors1 yBat i Where RS the |n)dﬁib§b’d)faiaébﬁﬁ)atdm§ ih tg@meﬁnloﬁ'tainsdn% &e&lﬂ@lehm@ﬁg hari des
with the excl 0 nd wit ci.d catal ysi.s. Su e acids are,
for exanpl e, EE‘RE%’F I—k@'g??gen oms AR defifjegeas Eee@“é} S'i?u%%@egl gcgﬁtio)?comdes
havi ng r andawmohaihicH erghdt idvelved it GrC ddubleabcmdagzé twed). ead ofolefinic”

ol i goneri zat I r I her

ot andard syripeHoRPp B bohedlo SAARAAR WA fliGpach e oBRE)

catal ysis wuRaﬁtl@larmfﬁisn@wlga\renmdgmnzatlwawtureé ugwhlfhttbwrlo to give

but anol 19l yaog Ahdqqole;l'hbs(z*@@@grqu R-199)sq.de carried out with aqueous

sol utions of the saccharide. The [ ower aI kanol glycoside, for exanple

but anol glycoside, is then reacted with the al kanol m xtures according to
t he i nventi OFhetrovel olefin hﬁxtdﬁsidbeﬂla@leylgom&qbﬁ&embdhrrgotme inlvent®nSand

i i on. h d I bee

| ong-chai n dRiTerBe puBfyf) Tefifes ol S ARs A7 IRBFI RoUfied he BERS e 1 um

m xture, e.gnvdmionli thylalratlsetﬁui luuadnerdlatesjquamqyﬂaiguﬂb prepagation Jdescritgd3 - 14
Anot her 1§t angdlgrd fehhndh r %xgﬁ%l\ﬂg}ﬁﬁ 'aﬁ‘d ﬁ&ﬁﬁ B@erab?gé | Ssofl‘ca%ha” des.

The latier are cdonverte ogen e pre ved in

gl aci al acetSastingmaterialstin OﬂWélr@ystﬂélsmf@?ﬁfﬁ%gmgclaé@ftﬁ%m&a%cma}cmély whi ch

react in theyihaheatrpBiudsid®hnd itpraea bicdeptathbiliie al kanols to give the
acetylated glycosides. 5 Preferred for the glycosylation of the al kanol
m xtures according to the invention are nonosacchari des, either hexoses,

such as gl udfde. ol¢fininiixtars agairamg@sdue imeemios e m'bepemﬂcfsemp psepatatiaa
ar bl 0058 BBl PR ARy SRR HeRla Pl b ROGS S Ko RP S tEphRD of the

al kanol tures acc nvention ucose cour se,

al so ppssibwsﬂh@muahmhv&tures of said saccharldes for the glycosylation. 10
d ycosi des hﬁl\é @grermgmetﬁaog%' &me%elt rﬁ&ls% éthér E}Qt ké&?%r
dependi ng on e reaction conditiagns. cosy tion can so take pl ace

several timdB lf@éé#‘i"i‘%of Watﬁbﬂ&’@ﬂaile’é)stpd@ hRorigle prigp %dﬂ’éféﬂ‘ d-@pad hydr oxyl
groups of thgdrlgsm(i8dsofomniylaidag ky/ @k Ysosddubld sumdusi ng di fferent sacchari des,
t he saCEEari de building blocks can be randomy distributed within the chain
or formblocks of the sanme 15 structural groups. Depending on the reaction

t enper at ur e Hydoation, offthe elufiseresultipy framqyecess stap chisexpedientlyecagindaiuted. To

i nprove the gabuRhds Edéd { iét W% pr&tlaﬁ cgt%gﬁ pr i AR ifdfecth&Re OMBr Eﬁr%;?l@@moﬂ% I n

sui tabl e solvents or uent cesses and sujit e reaction
condi ti ons [R4¢dioBeeh la&lyeerp%%gq ﬁulﬁgrq agd 20 eipeAn @lkanelhsulfenste andnpl e in

"Ul mann's Ege h@@&g}d@lﬁﬁs longlivstiid alkaddleid] of wurse QHdo Sotsibie0 ThY Ghore A25
and in the l.iteratur ces ive erein, by K

1 994), J fe
| gar axh?0 " AdQvaTSEenEn iPct VREHAIRIBR b aTied O oty rises ShaeHR oy v £
and Rohl e, @agmwlar GreterogdiBous, atedysts ppd gleﬂéirallﬁb; @verynhighaelefin qmmdl(unz

Reakt i onen i Cc 25 )
405-408, Hii ?‘%n gegaz@ %CYQ'E% l&be[%%ﬁg @%ﬁ $H fgtg Zigdvg gg&ol yg yc05| despp
(oligogl ycosqaae“@)ar ml@pldmlﬁlaéldsqrampw fuch B, épkqmplm&@ma cldabrelsef i n

M xtures acGeisl R éx%h&ﬁg%ré "T‘l‘x@%‘hbfé@ RlcBnditikEVISRNBE BY 'tﬁ@%a@ﬂv&yh@f fpeesent
Both the a S accor e invéntion and the

i nventi m xt g

pol yet ths ﬂlg‘ﬁ‘ért%d’etrﬁ%%taf ?%ﬂ?aéarﬁ“%’ée %Eﬁ\?mﬂ‘eﬁg’t}’&rgﬁpﬁﬁWc@@ﬁFF’ﬁﬁtﬁants by
esterifying (icid.§.a4 U Ndesgdr&mli ) Adn NEHUAE ISoks O34 9p R (1 548 ) Villdubes W EMVOL aci d or
sul furic acid derivatives to give acidic al kyl sulfates or al kyl ether

sul fates, or with phosphoric acid or its derivatives to give acidic alkyl
phosphat es or al kyl ether phosphates. 3 5 Sulfating reactions of al cohols
have al ready been described, e.g. in US-A-3 462 525, 3 420 87S or 3 524
864. Details on carrying out this reaction can be found in Z 0 ~uN zoo3 -
- 15 "Ulmnn's Encycl opedia of Industrial Chemstry". ~th edition vol.
A?~ (| 994),



‘pages 779-783 and in the literature references given therein. If su fﬂur[m
acid itself is used for the esterification, then 7~ to 100% st rengt y} 2003
‘wei ght . preferably from85 to 98% strengt h by vvei ght, of acid is used
"(so-called 5 "concentrated sulfuric actd9 er "~ nonohydrate"). The

esterificatigny e@goRGagdy [02Hh0Md 515- %ﬁohyﬁgﬁorpﬁen‘éﬂwqgﬁds' th iRGirésSodesi red
for controlling the reaction,_ e. g g ution of general, the

In
al cohol i c reé’é‘t‘%‘i& a“%sqcﬁi“ﬁfhmlkﬁ‘"cﬁﬁt'? & ¢ seepdanatk é"ﬂfﬁ? H'Eqdﬁﬁl"é’&ent is
gradual |y added with conti nuous m xi ng If conplete esterification of the
al cohol compan is desired e sul f n nd the 10 al kanol are
Gsed tn a moiTRr eearatsi af pugray. 6 is dferf cRueGRttoofi  FoRoPAmY,
Lesser anbu ntai‘kaobls sl i therefigre pogdatablean hmoﬁﬂmalmteatge darsvatfzauﬁ@n(bﬁthe sledin
al kanol al kox 1 e i ntention
is to prepar é% é@g nbi na%;ﬁg({r\gmg’fgstérf)eﬁt@ reh& g'rué'%t?gaﬁ?((;:n ?ﬁ??’gg w(ﬁ‘ll%&l fi
esterificati ohe pesense radl 4 yux@bztm@defonablyactobabnperlmdmr@somtammg coewlysenoer at ur e
to 85C, pref %E\%tﬂré(ndhgdbhﬁlahaﬂg&olé from45 to 75C. In sone instances, it
may be advantageous to carry out the esterification in a |owboiling
wat er - i nmi SC|Tl§1F é’f%“élllt\}éh%m’é)ﬁdh‘éﬁ preferrblsfurthespg¥ides ;grosessier theppaenggation
form ng dori r@gnhmre@,aif%hﬁarpamaﬂas heiidct0ardisaitdbld Rebrafih foZR@theOPioeedsing.
| nst ead of suflfurlc of t% Cx?? ératlorll i ven. above, .for the
sul fation of Pgévez‘“ﬁ H?éshdﬁy drotora &fd’i*’rfg‘ t &Mie ‘?’ﬂ?fé%‘?f.‘i?wg e i s
al so possi bl elefﬂnomxanamndcerdmg)twheirs/ﬂhtﬁcmartdrdesoﬂbdéabmel dsustartimg maiediel.
conpl exes 0 I .
ohl or osul fon?bé'c%)&(&% \iv%)'f' ﬁelﬂ’rot%]e]sé 8f(l§j)%? i’opm Ht Jn%ft}?n% %ug oﬁlepﬂmc'fm)m?h
reaction condéfeicoess QiitnebEt ffelnd,aﬂmwempl@pm &;ﬁr@é‘trélvy a111¢1e diyl Belfertet iabxinde i s
used as g4l f@&ﬁrﬁ&l &%&Eculﬁﬁ’@ﬁaP’E@ Aﬁﬁtc(tw@fb 157a8% o’%hﬁo be earned 2 5

advant ageous [ ng- mreactor i'n countercurrent, if_desired also

cont i nuousl yd/ lmpzgn| Soﬁ*&i"ﬁ’ﬁloé@‘ihétoif ﬁ‘?‘%’é’t"ﬁabﬁhe’%‘ﬁgﬁrﬁ‘&t‘ﬁ £L988).page i T &1 $e4ed by
addi ng al kal ipa@s83, efd theralelant fitdr@urarefdpdnabs. of excess al kali sul fate and
any sol vent present, are worked up. 3 0 The acidic al kanol sulfates and

al kanol ether sulfates and salts thereof obtained by sulfation of al kanols
and al kanol dhheomprbensivd mfprimatiom givien dentin ehowsdhe tphsbn skilled Ur ths agtrte

l'i kewi se,pro MANReh,:
al kanol s gndﬁg?fﬁg)w 1%{%?%%5%%%&59&?%&% aéclﬂrn n?@gh@gﬂ%&ggﬁ ﬂﬁéll’urs
M xt ures canTecEen, o raééélb’é'@gefph@sﬁgﬁéé taglefigic goylle hends, giving gi¥ures ©fest er s.
Sui t abl e phogpRieRfdel dnd@akAASs AéRrdiBg tH e BHIRSMEROFeaticiCdgilatigip| yphosphoric aci d
and phosphorus pentoxi de, but al so POCl1l3 when the remaining acid chloride
functions 2 0 JUN 2003 - 16 are subsequently hydrolyzed. The phosphation
of al cohol s has been descriAk?eCH=0H2 exanple. in Synthesis 1985, pages 449
to 488. The acidi c al kanol phosphates and al kanol ether phosphates obtai ned
by 5 phosphation of al kanols a d ?ﬁgch ﬁggers according to the invention
and their mxtures are al so pragvi by% present invention. Finally, the
use of the al kanol ether m xtumwes, al kanol gl ycosides and the acidic

sul f at es and phosphates of the al kanol m'xtures and of the al kanol et her

m xtures 10 pr?ﬁ)ar able fromthe ol EE) f:s according to the invention
as surfactants \ig°Hl soémf)i%w ded b)‘ e pr esen i nvention. The worKki ng
exanpl es below illustrate the preparation and use of the surfactants

according to t}{[g_ci'_g\[@ﬁtzi_&qo 15 EXW&:Q(&HO)—CHa (alkanal)

A3.CH,-CHa-CHaOH  AS-CH(CHoOH)}-CHz  (alkanol)

25
A? = hydrocarbon radical)
The molar ratio of n- and iso-compounds in the reaction mixture is usually in the
range from 1:1 to 20:1 depending on the hydroformylation processing conditions



“Preparation of CS/C6-olefins from Ca-olefin streans by netat hesi 5%9 ggﬁ 3
but adi ene-free C4-fraction having a total butene content of 84.2% glﬂﬂ
-and a nolar ratio of 1-butene:2-butene of 1.06 ("raffinate Il") is passed
‘continuously, at 40C and 10 bar, throughi®a tubular reactor charged with

Re~O-/ Al 203_hel&l0g; %Wﬁé’g%@% &Qe}ﬁﬁrhe ?{t’(ﬁoﬁ)‘?@g@uéﬁh@ﬁér‘iﬁ’aﬂlk SaffllyWHh § dr‘P' 0, 4500

kg/ (nm2*h). The feact o I S sepa fati on and contains
t he fol | owi ngeRpFagisoae fros ?G tcg%ﬂ%@nd At @@%nprewrmégym el eheMPp, 159

propene: 18.9% t@l%@%r) Jﬁlegh'{?m s Pi{cedecarbsh Z]@nokld@% R 8ropd d@;/@ndk -gput ene:
1.00% 2-pentene: 19.4% net {quutene 0. 45% hexene 6 | es 2A

and 2B: Het erdhes dhsintentian js EypiodHes alkanaloor f&kar@ %@%ﬁf@ren% zhA @:ﬂied bed

process As I&@ﬁ@grawdtygebaﬂvmmm eas1q0, ;b}@fetm» ﬁoﬁhmn&t £8. wherd SoMhenas
filled with 100 of acat st havfr(]é; g rg)oleon 550%
by wei ght of WR%“ iR Bk g gty f%gB'&P ST 6905003

wei ght of A1268 t}(eﬁgreparamlﬁa A %kaﬁ@ls?&na)rﬁn@mnﬂlfngmhﬁﬁogm peﬂﬁalhpncsmat 1s| 60C in
N2, used as % 5% a g%mg 2 0 JUN 2003 - m 5 experiments were
carried out. § exe 0" strength by' weight. 0.1 r~ by weight of C-
to Ci, fractSueble esalngs pas seainiyhmatajhcampounds «d that fryyla ﬁé@(C&g) ®rr at e

(WHSV) . @@Seq\/lﬂ@d){]ewl{e‘?@%% avﬂl-‘:fémﬁton?fpr@fe?a’bl}kg/c%talﬁlt ABdiuRE b tuthérsnout - of

the systemat a from24 to . The paraneters varied in the

i ndi vi dual 5 33Periments were the reactlon tenperature or the operating
duration of the experiment. Table | bel ow shows the experinental conditions
for the five experinents.and_.the.results. . obtajned. 2 0 JUN 2003 - la

Tabl o 1. P odGRBASGET SRGroG AR Gouditie Abe Eriaugts e da3BL BOSRRsCL | on
condi ti onsTenped at eack cis€] bin eathRic 4D} &Bive Gpdcies oditist folrtnuladd .M EO3ALg,en

[ bar] 20203029450, §f & b HbuIOB SbEAURORRLYis £ighi! HiAFUGPTe h3R4AEAB27Com
t C668. 552. 74Pheshite7anime, naidic or aay otherdony compops indedigg an pelynEpg. 699. 9>

C, Z5.48. 512. ¥mgnd §§9 ﬁfdsé 28 %ﬂteé&ﬁg d@p’éﬁdlﬂ%%n %%Gvafengy And BB 6F métal Yanl %0 b

ht]82. 581 57
wei ght ] 82. 58 he5c08va ence ofgtge llgand L, w}(laerllet: qlch }:llSO be bqw broduced

The metal M is preferably cobalt, ruthenium, rhodium, palladium. platinum,
20  osmium or iridium and in particular cobalt, rhodium or ruthenium.
Suitable rhodium compounds or complexes are, for example rhodium(Il) and
rhodium(III) salts, such as rhodium(IIl) chloride, rhodium(III) nitrate, rhodium(III)
sulfate, potassium rhodium sulfate, rhodium(ll) or rhodium(Ill) carboxylate,
rhodium(Il) and rhodium(IIl) acetate, rhodium (III) oxide, salts of rhodium(III)
25  acid, such as, for example, trisammonium hexachlororhodate(Ill). Also suitable are
rhodium  complexes such as  rhodium  biscarbonylacetylacetonate,
acetylacetonatobisethylenerhodium(l). Preference is given to using rhodium

biscarbonylacetylacetonate or thodium acetate.

30  Suitable cobalt compounds are, for example, cobalt(Il) chloride, cobalt(Il) sulfate,
cobalt(Il) carbonate, cobalt(I) nitrate, their amine or hydrate complexes, cobalt
carboxylates, such as cobalt acetate, cobalt ethylhexanoate, cobalt naphthanoate,
and the cobalt caprolactamate complex. Here too it is also possible to use the
carbonyl complexes of cobalt, such as dicobalt octocarbonyl, tetracobalt

35 dodecacarbonyl and hexacobalt hexadecacarbonyl. Said compounds of cobalt,

rhodium and ruthenium are known in principle and are described sufficiently in the



1 m:----" The discharged product was fractionally distilled, and 20 JUN 2003
determ nation of the skeletal 5 isonmers of the C 2 fraction was carried

-out. Analysis reveal ed 14. 2% by wei ght of n-dodecenes, 31.8% by wei ght of

“S- net hyl undecenes, 29. 1% by wei ght of - 4r ethyl decenes, 6. 6% by wei ght of

5, 6-di net hyl enes 3% by wei ght . of met hyl ; 5- et hyl nonenes and 3. 7% by
wei ght of dllgi Lfr?)c?r ﬁ’g can bf We eri %é)dge pefLSQX Séﬁle u'élpttlgﬁszﬁnolﬁ] FOCEss
(fluidized badlggrocesbit fAncorB}nItuhé$ aledaldy khew.abl e reactor having a di aneter
of 20 mmand a volume of 157 ml was filled with 30 g of a catalyst having
the follown ? IT£-OSItI0n 5 50% by weight of N O 34% by wei ght of SiO02,
13% by wei ght heohydrpiozmyBsioncaneieqearriest ot piB thasdditioprofaingd Rdventsagr

condi tiomed {iffengd4orh@MthSutdduch 6ACddHid  SuiaBK ﬁﬁrtoadQ’Tlv%Q abe, TofMEkARHIEY
material. 6 experinent vvere carried out, 3-hexene (99.9% str ngth by

wei ght . 0.1 #Eipend) hylcketpre, ceyclohexangne,i flugnep eqvlegep shilorbeitengugh t he

catal yst fl Urheltlhgzlede bﬁmnﬂeom)&a@e b@étﬁﬂélﬁﬂ e’ihd’rii'faeetorb&ﬁedal&h theh Bigh@ilinpr
avl n t he reactor was

| f 0 Li t
argely recyleag T ramyas PifolFagaSholh Q5 ef B futi” about 45 and 60).
Paranmeters which were varied in the individual experinments were also the

ti t t I
ate and’t har dlacerifing RofoBRRARE Bl HE ot i AR R REAR, 1D STV C! ©
15 Tabl es 2/Acagmoyes bet simpie awnnwebyeboﬁb@gmwalfmt@wmmfr B¥i88 hpfrogdieinsi x

experiment s @aGgrdsbfce’ SSRAAS &Qk@l'&e@blng'zréﬂie?%atﬁl Hé{dvﬂﬁﬁraﬂydﬁ%éﬂdtfdnons and
results for thé suspension UN 2003 - 20 e 2A

I OCess
Exper i ment ale2198%:t |"6n§a‘B€B’§h cafglysts Nsoq%lﬁﬁlg HORPETy r EINE(Y q%%» ndcked

[ bar] Feed  molybdenum, zirconium or titanium. In the process, the aldehyde fractions are
15  largely hydrogenated to give alkanols. A virtually residue-free removal of aldehyde
contents from the reaction mixture can, if desired, be achieved by
posthydrogenation, for example under particularly mild and economical conditions

using an alkali metal borohydride.

20  The mixtures of branched primary alkanols, preparable by hydroformylation of the
olefin mixtures according to the invention, are likewise provided by the present

invention.

Nonionic or anionic surfactants can be prepared from the alkanols according to the
25  invention in a different manner.

Nonionic surfactants are obtained by reaction of the alkanols with alkylene oxides

(alkoxylation) of the formula II

0O

CH,-CHR (n

30
in which R! is hydrogen or a straight-chain or branched aliphatic radical of the
formula C,Hjp+y, and n is a number from 1 to 16, preferably from 1 to 8. In
particular, R is hydrogen, methyl or ethyl.
The alkanols according to the invention can be reacted with a single alkylene oxide
35  species or with two or more different species. The reaction of the alkanols with the
alkylene oxides forms compounds which in turn carry an OH group and can



[g/h]Cir- cula- lion [ JRecycle rate [X 1] WHSV~ Opera- ting time %003
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-10.140 '8 Tabl e 2B: Conposition of t he neacti on product Experi- nment No. %
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o269, 00, ertesiittrreatE Bl 8 Sofelfd SR ume ide dheresuso dsREnding o1, 00,
319. 786. 2948 bnade Fhdas Pat@00 3 i an@ 410 24 B7iEne0 0xi82.0re4@icB0pRUcts S ©BGIEd10. 624.
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det erm nati on I soners raction was carried out
Anal ysi s revéfé?ln”ed by Y ghwlese w%@%‘éweh 2raws, Biefoueneghis gfven to

5- net hyl unde¢gResundd WRARY phBealE cRinsl@nfaiftod des e0ahyleh¥odR¥deRiudikal Of
5, 6- di met hyl decenes, 9% by wei ght of 4-nethyl et hyl nonénes and 4% by wei ght

of di et hyl oc€ENES:. s. 2 0 JUN 2003 - 21 Exanple 3, Hydrofornylation of
t he dodecene T xdhtinge caachsisngf identibs éhaueniehmars OpQhgy ofn thhee dﬁﬁ@mne

i Xt l.e 2B lated,5 th 3.0
Coz( 00y g at " TS Dol B GO cay WBic e RO R g &g O B
addi ti on of Yzﬁhgzldi HHEsd mamous. §ructimalt prokps eamibt hpredent avithgn |ther ehaifidn ~
hour s. Cp(gal tandS rcﬁﬁﬁ\ﬂﬁﬁorp&lﬁgﬂé%ﬁ;‘%f“&mthe reaction product using 10%
W

strength” by wel g acetic aci the I ntroduction of air at 90C. The oxo
product is hydrogenated with the addition of 10% by weight of water in a

2.5 1 autocl gye rwickibn|schdrBE below Eéﬁ/eslﬁb ﬂm@&ab rthaglk%legu@ﬁ oIRaH@mm@llsel at
125C and a hydr ogen cf)ressure of . bar for 10 hours. e ct product

i s fractionaPfsPrngt ﬁhPélavenH%u@}ﬂ%fﬁS&XWPlae%aeﬁstrow%f‘V% if “Fn this
manner are posidehwiich@enadeddn varymgIndagamduniaBhhd y. The OH nurrber of the
resul ti n95tri decanol is 277 ng of KOH g.

o
/' \ /\ alkali
Ry-OH + x CHoCH-R! + y CH,CHR1?a —*

R1 R1a
I &
R2 ~[OCH,CH-]y - [0CH,CH-},~OH

R! and R'® are different radicals within the scope of the definitions given for R,
and R2-OH is a branched alkanol according to the invention. The alkoxylation is

20  preferably catalyzed by strong bases, which are advantageously added in the form
of an alkali metal hydroxide or alkaline earth metal hydroxide, usually in an
amount of from 0.1 to 1% by weight, based on the amount of the alkanol R?-OH.
(cf. G. Gee et al., J. Chem. Soc. (1961), p. 1345; B. Wojtech, Makromol. Chem.
66, (1966), p. 180).

25  Acidic catalysis of the addition reaction is also possible. As well as Bronsted acids,
Lewis acids, such as, for example, AICl; or BF3, are also suitable (cf. P.H. Plesch,
The Chemistry of Cationic Polymerization, Pergamon Press, New York (1963).

The addition reaction is carried out at temperatures of from about 120 to about
30 220°C, preferably from 140 to 160°C, in a sealed vessel. The alkylene oxide or the
mixture of different alkylene oxides is introduced into the mixture of alkanol
mixture according to the invention and alkali under the vapor pressure of the
alkylene oxide mixture prevailing at the chosen reaction temperature. If desired, the



~15 Usi ng ~H NVR spectroscopy, a nmean degree of branching of 2.3 rreépy_g}% 2003
groups/ nol ecul e was determ ned, corresponding to a degree of branc f
1.3. Exanple 3A, Hydrofornylation of a dodecene m xture according to the
“invention. 20 2.12 kg of the dodecene-militdre prepared as in Exanple 2A are

hydr of ornyl aaﬁ?lﬁm tOQldg 0%@10}) dpab a %@ée(ﬁﬂ)d&?’/%%sp\% Ofneftdakrfiyol unme

ratio 1:1 ) w hea water I n rotar y-stirrer
aut ocl ave f ofeads rﬁwfiémowbéﬁcpnns ageeﬁ&s\ﬁe@m)andldﬁ pelyydditigmof Hbe AERERE on
product usi ngxi§P% strength by weight acetic 2 5 acid with the introduction

of air at 90C, The resulting oxq pradyc hyd enat ubul ar
reactor in tHiaalylepsgxi P‘t‘éfe(‘ﬁ) ?\?6 5&@8%5 SRS OrH’teHi‘?ﬁg“%éh

hydr ogen 9r esgite aﬂtylezlafbxtt&rbuudtﬂg blbek seetel distributea inhGfradlly mmicghtnanhexwat er.

e ol conol Dbk i RS el e oA T g oo

degree of 3 Gubtanchngigacionlrats of theeagonents afick eanplle l&Btcthdd a)rlbaratr;lrj at i on

f "a dod 5 .5
bi scar bony! agktyiiitefts AERALAAToL & LRGIeE KR B of o flofnblodi SR 10 ||
460, 000, in wmnwtem%fdhe amous.atkymm es 18t 15asied sseessieln theadolethsr | auri ¢

acid, 380(yg eltau?s Hm%c%l&kmkét HEBibRTI6P JF e %ﬂ%\éﬂe@@d@bﬁﬂcﬂﬁg ekkdWed 20

JUN 2003 - of ~ toluene are heated to 1 ina''.~ aut ocl ave with
litter somero?}ﬁ'@éﬁl a pressure of 280 bar of COH- (volune ratio 1:1 ) for 7

hﬁur S. Tlhe_ athe tdngtheofl tﬁetpbg/ettﬁoelhae@ls vﬁ&ﬁaﬁnﬁﬁwaam lﬁB@tiditGhda rétli'tlﬁin’%lsi s of
the resulting reac roduct. by ga omat ogr a reveal s ,an_ol.efin
conversion ofaBabeice PieBhy ¥hich *sstitaly Bl He R mo R ER B ibiEE s

t ubul ar reacfrom theampumtldddechrode over a Co/ Mo fi xed bed cat alyst at 17~C and
a hydrogan pressure of 280 bar with the addition of 10% by weight of water,
and the resulting alcohol m xture is worked up by distillation. The

resul ting t rifh@@lgmrlathmreaar@ﬂerﬁ%éka@ql mixturegyangfol loHmix tuigs aprprdipg favR
spectr OSCODYtheQnMBnd&QHi%@wQE ﬂ}bﬁﬂé@'b?gh@fprése&&n'vént{&awéﬁ@xhnm Jexanpl e
3C, Hydr of orgz?/%a :ggn of. a dodecene gt ure accord |lnsgl the invention. 50
my of rhodiu FhAhYT% BRY GALibETebrs ¥ used & Rpufsp r%BtIa’j}tét"I‘tmaé}ﬁ@'ieﬁ? ne of
15 nol ar masef ddplizatbn0, 000, in which 60% of all nitrogen atons have been
acylated,s- with lauric acid, 800 g of a dodecene m xture prepared as in

Exanpl e ZA and 196 g of toluene are heated to 160Cin a 2.5 1 autoclave
with ifter Startingefrom thiealkangdmixeurseacodrdp@goihe ingenton; His glsoposstble taio 1:1

) for 7 hour@ﬁ. &@es&ﬁteﬁtmee gtﬁotlta@w aﬁ@otcﬁygo etﬁfa@mt)ﬁ &%Pco@i’&@s Yenpfeted.

Anal ysi s of resultyng reaction product omat ogr aphy
reveal s an ofubsiapcesder BRI Ry QOMCWH%PTP ieg: .They erfe %Eﬁ' ikt sipgde of

Bygr ngnat e?niu:tlpze?gaé_actl%ﬁ Ut%l&@fsylﬁﬁ@i;t qfolygtydosylaﬂfdxg nwitle  eoeb-,a do/ M(; Il xed
e ca S an essur e I T1I ON
0T 105 B vepSitdRral id ol SrRREh BOFRE Rl Sl ds Bl Slhoifiegid ¢ op

by di still at aenforExemples HICtl|qng{ztSﬂ4dAsa1nmle izes pravc€si pnodises obfoghyk@sides of
KOH g; using pe éyn%g 69 is
measur ed. Exg%&p es %%3 ﬁ%ﬁ?gén%gfﬂﬁgr}béﬁoonﬁ{gfﬂga £ e fee (tha@?et oxgtlfle{tles A
Fatty al cohobeibg fromyl wtsacehnride mdiglly nol of et hyI ene oxide. 30 400 g of
the al kanol m xture prepared as in Exarrple 3 are introduced with 1.5 g of

NaCH i nt 1 | a t ocl t h d.to 150C
and 616 19 of IeARPIeEABMAR s Eisis i BERIAT Y B RO BAORPL VSN R A B sur o
After all of withe letvhmbleadaroweight dkandbees buuanohducgact butdrm] glyeosidd. dtlisave, t he
autocl ave i s, 3p dBBc}aHtaf’s'grb%%aﬁted]o%%nia%u%%s TS thOld-O-AE FRAbLAY. the

catal yst is neu
alkanol glycoside, for example butanol glycoside, is then reacted with the alkanol

mixtures according to the invention to give the desired glycosides according to the

35 invention. After the acidic catalyst has been neutralized, excess long-chain and
short-chain alkanols can be removed from the equilibrium mixture, e.g. by
distillation under reduced pressure.



“by addi ng sul furic acid. f z o ~uN zoo3 - 23 The resulting et hOTﬁ"MNEZU(]s'
Is a neutral surfactant. It has a cloud point of 7?C, neasured in

accordance with DIN 53917, 1 % strength by weight in 10io0 strength by

“wei ght aqueous butyl di gl ycol solution- The-surface tension of a solution of

1 g/1 of the@ugéggﬁqgé%@e%ggfmegéd%a%J@Ma@&w u5s {,&a@aﬁ%gawé W th

DI N 5391 4. y Fat h~ al cohol et hoxylate containing 3
mol of et hyl e a5 eraveseh ygings hdiegeal hedide (prefeseblir disyplgdaineglagial agstiexanpl e
3B are introgdugehioMhetorrespdhdiy iMatRachetides2 Whitt r0fdt AN €he pRRSerUt OCl ave
contents are heaéfgd to 150C, w 5.396 (t:; of ethyle e‘gﬁél'de' are forced into
the aut ocl av&f gndrémdieagentsvithipe alkanals tqgive e doepipted QyWides has been

i ntroducesl i Prafertdiefonticoglleosglatibh@f @l giRh] enixfuréPaddbaiine@ @t idvenfién f or 30
m nut es. Fol | owi n coohi n thtg C talsyst i S, neutral i zegmb% addilncq[ sul furic
acid. The re8lfl (TRYEF Qﬂf&rb”ateé Frs DEXOREE PUFD sTr BINPERt TUFPSHa8UA% % ud

poi nt of 43. bEnndse, orgasatases] sich mcrarivesaceylvdetdr ridiobe. Fastich|ar pré¥ersneeeiogt h by
wei ght in 109 | . ' | lang : T

sur face t enstinangh Befhl, L8 lni AGlRLABHLA My Efon I0LHLIRTH 0P 6
N/ m  measur eeRrey AsocBesibiv éo Wt MipluRess5E0sald seaeharifessfosAhe edycgpylation.
Preparati®n oflycdbilyd haith AnkdhlyediseibuRkias 8Rals hre btaifbkdep bate. 300

g of the alcqhol m xture prepared as in anple 3B are heated to.60C in a
stirred vessHi® [FgHAn ﬁpwﬁa%,af%@?yfgglagw&f 'J%m%hsfiﬁh@wec sea¥rdl HMES added
slowy 2 0 thsukihg.inDpsliygigcdside abking ibeing addedt @nger hydioeyl npetpnef thxceed
65C. Toward the end of ihe additiaqn, t l Xt ur,e i.s heat . 0C,.and
Further ot r pRandly To fpolv@lisBiioBine i il iattietss, ML Ehatifle ERMGRET | ¢ o,
ani oni ¢ sur f bistknean Pnrandombudisgiutad withiof the lebaigudrsfoan ddodks oldbesarhas, at a

concentradi o a surface tension of 29.8 MfYm 2 5 neasured in
accordanlta:% waﬁ%%éé‘#gm B. Al kyl ether phosphate. 560 g of the fatty

al cohol et holdgpendingindhe reacHpr [SAMSERIES chpseny BHfNAse QBPHAROSE SHUEHCS CAN t 0 60C

in a stirredpygsambd. UHigdprovd the 961bilidNFALSS, tBe Rfacisil dHRNPRIHRVatiedasiit th ar e
added slowy t,hglreg}q égg&hﬂg the addition, the tenperature nust not exceed

65 C. Towar dS4 SWYition, the mxture is heated to 70C and
further stirgaddat pidtesset ampariablérreadtion condiduis have been described in various

20  publications, for example in “Ullmann’s Encyclopedia of Industrial Chemistry”,
5th edition vol. A25 (1994), pages 792-793 and in the literature references given
therein, by K. Igarashi, Adv. Carbohydr. Chem. Biochem. 34, (1977), pp. 243-283,
by Wulff and Réhle, Angew. Chem. 86, (1974), pp. 173-187, or in Krauch and
Kunz, Reaktionen der organischen Chemie [Reactions in Organic Chemistry],

25  pp. 405-408, Hiithig, Heidelberg, (1976).

The glycosides and polyglycosides (oligoglycosides) preparable starting from
alkanol mixtures and olefin mixtures according to the invention are likewise
provided by the present invention.

30 Both the alkanol mixtures according to the invention and the polyethers prepared
therefrom can be converted into anionic surfactants by esterifying (sulfating) them
in a manner known per se with sulfuric acid or sulfuric acid derivatives to give
acidic alkyl sulfates or alkyl ether sulfates, or with phosphoric acid or its
derivatives to give acidic alkyl phosphates or alkyl ether phosphates.

35  Sulfating reactions of alcohols have already been described, e.g. in US-A-3 462
525, 3 420 875 or 3 524 864. Details on carrying out this reaction can be found in



“The resulting product is an anionic surfactant. An aqueous sol utior? §f JUNGZU[B
3 5 substance in water has, at a concentration of 1 g/1, a surface tension

of 37.7 mN/m measured in accordance with DIN 53914. r ~' |l~~e claim

"-25 1. A process for the preparation-ol5strfactant al cohols and surfactant

al cohol et hfléﬁmgxng [Qlcéyhlgeﬁ@%fwusm Ic%@ims@ﬂ Oﬁthoéoeﬁlém$olhmw3ng obgpm about

10 to 20 carbon _at ons m xtures of such’ol efins and optionally
subsequent B8e8XYY-dB? apd inhe dteretyrpdelesansenyivabE®Et i ng a C~-ol efin nixture

t o met at hesifSgylftic SRRAHF ROueh ffophief m&xﬂt@mmghéd oMt 100 85@@1{ BpBy at ons

vt daal T yoishe aecrn s rorest b SALTRbRP by meatgnr et SrRr FElFbe havi ng
from 10 3 0 idnecaitos ailfune, actt)” @ubn@mhydhgtethérhre@whtﬁmg)mbaf ben carvixd ur e,

ot factant artcarbra el @ Eegir oRF R TPAfMRe R K h b

al cohol s. 2evolutmoefelsst.ds geherkntie: atlnolwlllalrnacmnt comprallyiingoditced . emdtthone of
the Tol I ow nardiag! Ut B (adland) olBE RYREComiiRhER %err’; e fTRlAIARSI S, i

carried out in t resence Catal yst's ‘contai ning mol ybdenum  tungsten or
rheni um S)esieriffratier £ the alcalpl comporangfis Kgsirpy ithy SE‘ ahg eecah@Bdribat oms are

separ atigd oflkandPard ﬁ&dﬁﬁl%ﬁﬁ)&r%ﬁtﬂpfr@h 11the 1d]. se%wezeaablpmmm §:1caf I ed out

w th het erogeneous cataly uilf the derivatization ocess ?él%glp? S
carried out LEChFAPHRS A ulpfing, ag@“ %“p‘?eoé Naptageoys, bfl uges, of claims 1
and 2, wher glkoxylatds ﬁeddrdlagltortheaﬁ\&ln;asﬁ ares uslalemd/\khecmemmhas ne mépdreast one
el errent from subar oup abl e. f the Elenents, and

he. Peri
t he cat al ysf n&l?)l b°§]ist(?f ﬂeuérr?g aPﬁ ar?oélél%ts}]gac %‘&mﬁ Sten aélo hlgsl}eomgld?éh that a
di mer m xt ucariedowttat &impdatutes dtonc mepr fegwsratgs $o B5i4h picfosably mehghingof

conpoury Iglrhsq@ o@ structural elenment of the formula | (vinylidene
gr oup) cAg V\ﬁg) ~2 :’7% which A' and A are aliphatic hydrocarbon radl cal s.

2 0 JUN 200231 891ne insigpesself anay be advantagaous o eHE oMt the sfterificatiop 18 2 IeWnpri si ng
at | ease ongoiRhg Rv'a&r-fitﬁhilwf%lélgolvent and diluent at its boiling point, the water forming

during the esterification being distilled off azeotropically.
Instead of sulfuric acid of the concentration given above, for the sulfation of the
20 alkanol mixtures according to the invention, it is also possible, for example, to use
sulfur trioxide, sulfur trioxide complexes, solutions of sulfur trioxide in sulfuric
acid (“oleum™), chlorosulfonic acid, sulfuryl chloride or even amidosulfuric acid.
The reaction conditions are then adapted appropriately.
If sulfur trioxide is used as sulfating agent, then the reaction can also be carried
25 advantageously in a falling-film reactor in countercurrent, if desired also
continuously.
Following esterification, the mixtures are neutralized by adding alkali and,
optionally after removal of excess alkali sulfate and any solvent present, are
worked up.
30  The acidic alkanol sulfates and alkanol ether suifates and salts thereof obtained by
sulfation of alkanols and alkanol ethers according to the invention and their
mixtures are likewise provided by the present invention.

In an analogous manner, alkanols and alkanol ethers according to the invention and
35  their mixtures can also be reacted (phosphated) to give acidic phosphoric esters.

Suitable phosphating agents are mainly phosphoric acid, polyphosphoric acid and

phosphorus pentoxide, but also POCl; when the remaining acid chloride functions



~features E and F: E) in process step c) olefins having 5 and 6 carpgnm”oma
are dinerized individually or in a mxture F) in process step c) 3-hexéne
is dinerized. 5. A novel olefin mxture preparable by process steps a), b)
and c) of the process of claiml1, whereil® a the conponents have from 10 to

16 carbon at agp ik 406 PHOBRAITTAl pHIBRANNALIGhELIAS bhsh LESRNLNAY. 25% by

wei ght c) at least ¢ t he nponent neri zation m xture have,
in the range xa@Rie. MaSynehesis4 98p. pages t4hiortt88engt h of their main chain, one
branch, or two branches at adjacent carbon atons [fornerly feature "G of

original claim®6] d) the proportion of copgponents having a struyctural

el ement of t hkher GeiHR Allkanpl i pRAsplaisse a&?oﬁg)g“&l eﬂ‘er—'cg}?s at?ﬁ~r°§t’éar”éqdn bX1 and
A2 represgnt phokpHadbh ®f AyicinoBadndoslkgHod Witkers hcobdih@\o 1k Poveytiotehghthe. An
olefin m xture. as cl ai ged in c&aaitﬁ 5f crgn}gri ﬁi ng at |east one of the

fol | owi ng f edPIFEES 4 pt50 proviged By thy RISyt IRYENHONSi t es of the mmin chai n,
predom nantly groups having (y-4) and (y5) carbon atons are bonded, where y
i s the nunberg. C i f i i jon 1)
the rati o of BBl Bt 8 BFcatkdhol o MIREREs, HAGHor Bcdshes ShTRh] a8belT

Hol etin. - (2wlfatesynd plgosphates pDthe-alkaypl mixtumes apd ef shenalkand isthen aiteresof

carbon ay@ms gréhatkdMte RbAIthEoRAhMiRRRles Rcdidfmgdhb MRS ind@itioANs surfictatisaldy 2003
7. Surfactant al cohols preparable by the process steps a), b), c), d) and

optional |y e)PreYided ey the presert iYenticBi m 1, a) having an al kane chai n havi ng
10 to 16 carbon atonms carrying a -OH group or an - CH-OH group [ page 8,

lines 19 to O the englis anguage, speci fication], and co ising a
proportion of2r n%?rifﬁl(ghe@@ﬁ]é’;leégﬁi?% %E\fsgrsgl pieé)a%%w a\?biuﬁﬁto,f lﬁle) sy E‘B{ag%st 80%
of the conporeecdrdingfto theendinteni zati on m xture having, in the range from1l/a

to 3/a ofthe chain length of their main chain, one branch, or two branches

at adj acent carbon atons [fornerly feature "G' of original claim6],
Example 1

Preparation of Cs/Cg-olefins from Cy-olefin streams by metathesis.

20 A butadiene-free C4-fraction having a total butene content of 84.2% by weight and
a molar ratio of 1-butene:2-butene of 1.06 (“raffinate II”) is passed continuously, at
40°C and 10 bar, through a tubular reactor charged with Re,0,/ALO;
heterogeneous catalyst. The space velocity is adjusted to 4500 kg/(m**h). The
reactor discharge is separated by distillation and contains the following

25  components (figures in percent by mass):
ethene: 1.15%, propene: 18.9%, butane: 15.8%, 2-butene: 19.7%, 1-butene: 13.3%,
i-butene: 1.00%, 2-pentene: 19.4%, methylbutene: 0.45%, 3-hexene: 10.3%.

Examples 2A and 2B: Heterogeneous-catalyzed dimerization of 3-hexene.
30
2A. Fixed bed process

An isothermally heatable reactor having a diameter of 16 mm was filled with
100 ml of a catalyst having the following composition:

35 50% by weight of NiO, 34% by weight of SiO,, 13% by weight of TiO,, 3% by
weight of ALOs (as in DE-A-43 39 713), conditioned for 24 hours at 160°C in N»,
used as 1 to 1.5 mm chips.



~and their al koxylation products. 8. The use of the surfactant al czboh
al koxyl ati on products of claim7 as nonionic surfactants. 9. The lew 2&93
-surfactant al cohols and their al koxylation products of claim7 for the
“preparation of surfactants. 10. The usa7of the surfactant al cohol and their
al koxyl atio ch 0 < o 0 i ther

al kanol gl ycr?sog{p giH]ancgi Q&% gﬁ%&gghge lr'n@fpé ?969 Etpé% H{g?&[&%&hl pll /V e?r eaction
(gl ycosyl at iveright pdI1Gygo ﬁooﬁwtmbbﬁ)mgvmsﬁedrﬁmwoh thi‘ flxgd C?i@ll}ytsbﬁsiciharrﬂtdes Wi th
the exclusi qw;@év%taserd @}ﬂ%%&&@%x%@%@b%k k! aWdtH&rg'lﬂg(?tow ?Pfh%ha“ de
hal i des, or of surface-active sulfates Jé est ficat] t hereo

sul furic acisusten aA falg o€ fesn d4derI¥/ahi Jae Ra(ﬁ%qt%fé vagpdiie thg kydividwalf at es or
al kyl etber espdrimés wat @b I%Hétfoﬁ‘lc@ex?e%tm% Bhas®eHebinBY d@aH@®! Idfi gat i on
thereof with hos horic acid or its rivatives to give acidic alkyl
phosphat es 6’?‘ ‘5’1 et her phosphates. .AYR A3hl.A {3.A Y.AsE .A ,.A,. A
,.A2 . ALH ? %bl’éZ[ bei@® é@dw%ﬁ.eAﬁerilﬂéntalﬁéo&dﬁohs AbrBEh&Five Ak pekirhEits zﬁﬂi iﬁE

.AF{I 27. A3 *zu . Kvpé&s3;

" $UB+$} xsni 5‘?&9& E?t]amei?ca] ca] ca] ca]c"a] ca] ca] ca] ca] ca]c"a] ca] ca] ca] ca] ca] ca]
caljcalc alJc

a] cTa] ca] ca] ca] ca] ca] ca] ca] cTa] cOa! +$4$R$$%R&&) 2/ * 0a0ONOt 0] 12X36889999m : S;

C<|\/I<2>’>B* B}xsnl d_ZU] c"a] ca] ca] ca] ca] cajc"a]ca]calcalcalc"a]calca]ca]calcalc
ajca]calca]c"a]ca]ca]calca]ca]ca]c"a]ca]ca]ca]c(a!*B! CCGQ~KKKL" L+LM MVNNOG
PQuRt RSTVUVWW\Z[ \ 2\ } xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] c"a] ca] ca]ca]ca]ca]ca]ca
] ca] ca]ca] ca] ca] ca] ca]ca]c"a]c"a]ca]ca]calca]ca]ca]lcalca! 2\P\x\\\f]s]z]p ha
deYgf gj gghlill Immm~o00" qJr' s*ss| vx} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] c$a] ca
] ca] ca]ca] ca] ca]ca] cal]ca]ca]c"a]c"a]ca] ca]lca]ca]lca]c"a]c"a]ca]ca]ca]ca]calx
&x-xx(yyxz {*{{{|] QO

3@ nUg} xsnid_ZU] ca] c"a] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c.a]ca]ca]ca]ca]lc"a]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c al! P>J/ 6A

U- 0?{vpkfa\Wca] ca]c"a]ca]ca]c”a]calc”™a]c"a]c"a]ca]ca]ca]ca]lc"a]c"a]caV]cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! KX_a- ODQX| w mhc”Ykf a\ W ] ca] ca]
c"a] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] c"al] ca] ca] ca] cha] ca] c”a] ca] c”a]ca
]cnha] cal ca] c"a] ca]ca] ca

n+i C_anuTQThb| vgl gb] X] ] ca] c"a] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] c"a] ca] ca] cOaU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! P], @n&@} xrmhc”~Y]]]ca]
calcalca]c"aU] c"a]ca] ca]ca]ca] ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]lca]lcalc"a]ca]c
aJca] ca] ca] ca] ca]c"a] ca] cal Eackn&@} xrmhc”Y]]] cal] cal] ca]ca] c"aU] c"a] ca]ca]ca
] ca] ca]ca] ca] ca] c"a] ca] ca] ca] ca] ca] ca]ca] c"a] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca
A 109 ()-S 310%& ()-310% ()- 109& ()-g 1fZ10% & ()- Y% +109%$$& () -
zu dYNC 10 10



~10L<10%&' () -' F4" 10%&' ()-yY 0" 10%&' () -y(310%&' ()-310%&' ()- . JUN 2003

K} A?YNC' 109& ()-S'109& ()-s 109& ()-"109%& ()-! FFZ109%h& ()-! 3* 109%&! &
Kxmb@; 3*10% (& ()- 10 10

10@" 109 () - (" 109 ()-1" 109 ()- - 10% (38 V-p#$%iE / 10( 10(* 10% & ()-Z
10% & () - 2& 10981 ()5l O%ikid o _ O fuds) - Y83, ~1 ' "rP. /1t s

1 109 () - ' = = S () - &YL0%T& () -

10(" ""#$+$4$R$2X9 /11" 50- 1008’ ()-1- 10% 1 & ()-* GLOYIE ()- 71" 93! 100& ()-1"9

?610%&' O-'p ﬁeacglgl{mn(lgns%$‘w&&&b0t SO@BL0%& () -y@Oo%&' ()-&109%& () -
10?4%2&/«@' () Ters@SatuBAI€] () - &@I0P* +/1-2R6b QA 140y 311609&] (§0s! y s! 109%&' () -s!ys
P109&' ()-s J10%& ()- 'k% S109%&' ()}- ! pSH L0%& () -
-.2/110M0_0Of Owi [ MCI't !y s 10%(10 10 )
Ci» distill-
ate

Pressure [bar] 20 20 20 25 25

Operating hours 12 19 36 60 107

Liquid produced 24 27 27 28 27

[¢/h]

Composition % by weight

Ce 68.5 52.7 43.6 |57.0 73.2 0.1

Cr-Cyy 0.2 0.2 0.3 0.2 0.2 -

Ci 25.9 38.6 44.0 |35.6 23.6 99.9

>Ci 5.4 8.5 121 |72 3.0 -

Conversion 314 47.2 564 | 429 26.7 -

C12 selectivity 82.5 81.5 78.2 |83.0 88.4 -

[% by weight]

S content in the liquid | - - - - - -

produced

[ppm]

The discharged product was fractionally distilled, and determination of the skeletal
5 isomers of the C); fraction was carried out. Analysis revealed 14.2% by weight of
n-dodecenes, 31.8% by weight of 5-methylundecenes, 29.1% by weight of
4-ethyldecenes, 6.6% by weight of 5,6-dimethyldecenes, 9.3% by weight of
4-methyl-5-ethylnonenes and 3.7% by weight of diethyloctenes.



<101t S2! 10%& ()--1kS2! 10%& ()--!~s! 109& ()-s'y s! 109 ()-s 0aonot 8]0 JuUN-> 2863
Clt!y s 3& 10% & ()- 3& 10%s& ()- S&y310%& () -f310%& () -
109 () -3l L10%& () - ML22$3X345xVAMCI t 11 109& ()-'!! 10%& () -
y 9l 10%&' ()-!D9! 10%& ()-!9 3& 10%00& (-1 3& 10%44&' ()-5666788wWOyZ8MCIt ! !'s

3110%& ()-11 9&. () -
~s$! 10%@ ()Olfs‘%ﬁﬁ/s&”'ﬁr&méggé@%‘é %P‘ﬁ%s@ 109% () --3109%& ()-& | 10%& () -
|>10%: ()- 10 10 10! s3!10% ()-m:S: b : CMEA =UV71 1 1 L10%& ()-1k* 91 10%& () -
tltg):n/é()((%)& I()gl 20’37& cQhermally disrpbleniead s, baving & Riameter Ofgzgol e () volume 91 100e:
0 b ;ngﬁffim b

-l b f! % by weight of TiO,, 3% by
e L s eh) o AIR00 A bt ‘Vf%é ggrligioned fop RAghquys & LEOIGIENey - g -
1 1098 ()- !~ usm%@o)m]e&mmptaymman 0' 10% 0& ()- 10 10 10L8 10%& ()-L6

0,

Tooe () 7 72 CHERSISIS, MEHARRIER S35 eSS G255 SR TRt QW s & () -
s! sf ol 10W4(&N§1};htsﬂf£ﬁomw@e@&1sq peigg possodthryu ragxsFABaizal bed from o&' () -
St below at a rate, based on the reactor volume, of 0.25 lé%l*h The reactlon groduct

10% o0&’ ()-!!10%.0" 0& SF10% o0& () - g3! 0& TVUVWWWrr dV
71 |Os | 18}/& 0 e@;nlg)g& l(f)g%t@r wasolargel(y)regycled (roecycllr(l,% feed amount varled between

10001 y, 5! 10900 45 G1@60) Obdraéiels-hibid Atheiied rGh8 1AM ABI hperHOMMNERZ} [ 9V7
! '1654 (& ()- aﬁ% 1?5‘5/&31‘3}1@ tempergiurs the feg appuntathfgrquationssesmoths Tesyeie 1 1 +1 0

0%&' ()-" 10%& réfe-ang the WIS &f (he-ekperin@¥EIHe) exiparimenti¥i®ion)was 8 hours.
110% & (h52\ Praples\DaCAdl 28 BBy show the experimental conditions for the six experiments

and the results obtained.

Tables 2

Experimental conditions and results for the suspension process.
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Table 2B: Composition of the reaction product

5
Experi- % Cs %>Cs | %Cia [%Cis |%Cxn | % %
ment No. conver-sion | C;,  select-
ivity

1 83.9 0.5 14.3 1.1 0.2 16.1 88.82
2 80.5 0.5 16.9 1.8 0.3 19.5 86.67

3 80.3 0.4 17.0 1.9 0.3 19.7 86.29

4 81.6 0.5 15.5 2.0 0.3 18.4 84.24

5 75.9 0.5 20.4 2.6 0.5 24.1 84.65

6 71.1 0.6 24.0 3.5 0.7 28.9 83.04

The discharged product was fractionally distilled and determination of the skeletal
isomers of the C,, fraction was carried out. Analysis revealed 14% by weight of
n-dodecenes, 32% by weight of S5-methylundecenes, 29% by weight of

10  4-ethyldecenes, 7% by weight of 5,6-dimethyldecenes, 9% by weight of 4-methyl-
ethylnonenes and 4% by weight of diethyloctenes.
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20
2.12 kg of the dodecene mixture prepared as in Example 2A are hydroformylated
with 8 g of Coy(CO)s at 185°C and 280 bar of CO/H; (volume ratio 1:1) with the
addition of 210 g of water in a 51 rotary-stirrer autoclave for 5 hours. Cobalt is
removed oxidatively from the reaction product using 10% strength by weight acetic

25  acid with the introduction of air at 90°C. The resulting oxo product is hydrogenated
in a 51 tubular reactor in trickle mode over a Co/Mo fixed bed catalyst at 175°C -
and a hydrogen pressure of 280 bar with the addition of 10% by weight of water.
The alcohol mixture is worked up by distillation. The resulting tridecanol has an
OH number of 279 mg of KOH/g; using 'H-NMR spectroscopy, a mean degree of

30  branching of 1.53 is measured.

Example 3B, Hydroformylation of a dodecene mixture according to the

invention.

35 50 mg of rhodium biscarbonylacetylacetonate, 4.5 g of a polyethyleneimine of
molar mass Mw = 460,000, in which 60% of all nitrogen atoms have been acylated
with lauric acid, 800 g of a dodecene mixture prepared as in Example 2A and 196 g
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50 mg of rhodium biscarbonylacetylacetonate, 4.5 g of a polyethyleneimine of
15  molar mass My = 460,000, in which 60% of all nitrogen atoms have been acylated
with lauric acid, 800 g of a dodecene mixture prepared as in Example 2A and 196 g
of toluene are heated to 160°C in a 2.51 autoclave with lifter stirrer under a
pressure of 280 bar of CO/H; (volume ratio 1:1) for 7 hours. The autoclave is then
cooled, decompressed and emptied. Analysis of the resulting reaction product by
20 gas chromatography reveals an olefin conversion of 94%. The resulting oxo
product is hydrogenated in a 2.51 tubular reactor in trickle mode over a Co/Mo
fixed bed catalyst at 175°C and a hydrogen pressure of 280 bar with the addition of
10% by weight of water, and the resulting alcohol mixture is worked up by
distillation. The resulting tridecanol has a OH number of 279 mg of KOH/g; using
25  'H-NMR spectroscopy, a mean degree of branching of 1.69 is measured.

Examples 4A and 4B, Preparation of fatty alcohol ethoxylates.

A. Fatty alcohol ethoxylate containing 7 mol of ethylene oxide.
30
400 g of the alkanol mixture prepared as in Example 3 are introduced with 1.5 g of
NaOH into a dry 21 autoclave. The autoclave contents are heated to 150°C, and
616 g of ethylene oxide are forced into the autoclave under pressure. After all of
the ethylene oxide has been introduced into the autoclave, the autoclave is
35 maintained at 150°C for 30 minutes. Following cooling, the catalyst is neutralized

by adding sulfuric acid.
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The resulting ethoxylate is a ncutral surfactant. It has a cloud point of 72°C,
measured in accordance with DIN 53917. 1% strength by weight in 10% strength
by weight aqueous butyldiglycol solution. The surface tension of a solution of 1 g/1
of the substance in water is 27.3 mN/m, measured in accordance with DIN 53914,
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B. Fatty alcohol ethoxylate containing 3 mol of ethylene oxide.

600 g of the alkanol mixture prepared as in Example 3B are introduced with 1.5 g
of NaOH into a dry 2 | autoclave. The autoclave contents are heated to 150°C, and
396 g of ethylene oxide are forced into the autoclave under pressure. After all of
the ethylene oxide has been introduced into the autoclave, the autoclave is
maintained at 150°C for 30 minutes. Following cooling, the catalyst is neutralized
by adding sulfuric acid.

The resulting ethoxylate is a neutral surfactant. It has a cloud point of 43.5°C,
measured in accordance with DIN 53917, 1% strength by weight in 10% strength
by weight aqueous butyldiglycol solution. The surface tension of a solution of 1 g/l
of the substance in water is 26.1 mN/m, measured in accordance with DIN 53914.

Examples SA and 5B, Preparation of alkyl and alkyl ether phosphates.

A. Alkyl phosphate.

300 g of the alcohol mixture prepared as in Example 3B are heated to 60°C in a
stirred vessel under nitrogen, and 125 g of polyphosphoric acid are added slowly
thereto. During the addition, the temperature must not exceed 65°C. Toward the
end of the addition, the mixture is heated to 70°C and further stirred at this
temperature for 1 hour.

The resulting product is an anionic surfactant. An aqueous solution of the
substance in water has, at a concentration of 1 g/l, a surface tension of 29.8 mN/m,
measured in accordance with DIN 53914.

B. Alkyl ether phosphate.

560 g of the fatty alcohol ethoxylate mixture prepared as in Example 4B are heated
to 60°C in a stirred vessel under nitrogen, and 92 g of polyphosphoric acid are
added slowly thereto. During the addition, the temperature must not exceed 65°C.
Toward the end of the addition, the mixture is heated to 70°C and further stirred at
this temperature for 1 hour.

The resulting product is an anionic surfactant. An aqueous solution of the
substance in water has, at a concentration of 1 g/l, a surface tension of 37.7 mN/m,

measured in accordance with DIN 53914,

%

003



ﬂm%&o . c"C cG; 109%6€ ()- 10%6& ()- :c"C  10%6& ()
10068 ()-  1006& ()- 2 10%6 1008s& (). 10%e& ()-  100wdd JUN 2003
10086:& ()- 1096 ()- 10986& ()-.os hH(; 109%06& ()-  10%E& ()-

We claim:

1. A process for the preparation of surfactant alcohols and surfactant alcohol ethers by
derivatization of olefins having from about 10 to 20 carbon atoms or of mixtures of

such olefins and optionally subsequent alkoxylation, which comprises

a) subjecting a C4-olefin mixture to metathesis,

b) separating off olefins having from 5 to 8 carbon atoms from the metathesis
mixture,

c) subjecting the separated-off olefins individually or as a mixture to dimerization

to give olefin mixtures having from 10 to 16 carbon atoms,
d) subjecting the resulting olefin mixture, optionally after fractionation, to

derivatization to give a mixture of surfactant alcohols, and

e) optionally alkoxylating the surfactant alcohols.
2. A process as claimed in claim 1, comprising at least one of the following features A to
D:

A) the process step a), the metathesis, is carried out in the presence of catalysts
containing molybdenum, tungsten or rhenium,

B) in process step b), the olefins having 5 and 6 carbon atoms are separated off,

C) the process step c), the dimerization, is carried out with heterogeneous catalysis,

D) the derivatization (process step d)) is carried out by hydroformylation.

3. A process as claimed in one of claims 1 and 2, wherein a dimerization catalyst is used
which contains at least one element from subgroup VIII of the Periodic Table of the
Elements,
and the catalyst composition and the reaction conditions are chosen such that a dimer
mixture is obtained which comprises less than 10% by weight of compounds which

have a structural element of the formula I (vinylidene group)

—

A
\
C=CHy 0

/>

A

in which A! and A are aliphatic hydrocarbon radicals.
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5. A novel olefin mixture preparable by process steps a), b) and c) of the process of claim
1, wherein
a) the components have from 10 to 16 carbon atoms
b) the proportion of unbranched olefins is less than 25% by weight
c) at least 80% of the components of the dimerization mixture have, in the range
from Y to % of the chain length of their main chain, one branch, or two branches at
adjacent carbon atoms [formerly feature ,,G* of original claim 6]

d) the proportion of components having a structural element of the formula I

(vinylidene group)

a—

A
\c CH ()

=CHa
A/ :

N

wherein Al and A2 represent aliphatic hydrocarbon groups, is below 10 %

by weight

6. An olefin mixture as claimed in claim 5, comprising at least one of the following
features H to I:
H) at the branching sites of the main chain, predominantly groups having (y-4) and (y-
5) carbon atoms are bonded, where y is the number of carbon atoms in the monomer
used for the dimerization
I) the ratio of aliphatic to olefinic hydrogen atoms is in the range
Haiph ¢ Hotetin, = (2:0-0.5) : 0.5 t0 (2:n-1.9) : 1.9, where n is the number of carbon

atoms in the olefin obtained in the dimerization.
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10.  The use of the surfactant alcohol and their alkoxylation products according to claim 9
for the preparation of
either alkanol glycoside and polyglycoside mixtures by single or multiple reaction
(glycosylation, polyglycosylation) with mono-, di- or polysaccharides with the
exclusion of water and with acid catalysis or with O-acetylsaccharide halides,
or of surface-active sulfates by esterification thereof with sulfuric acid or sulfuric acid
derivatives to give acidic alkyl sulfates or alkyl ether sulfates,
or of surface active phosphates by esterification thereof with phosphoric acid or its

derivatives to give acidic alkyl phosphates or alkyl ether phosphates.



