The invention relates to m xtures of isoneric decyl al cohol s, a process
for the preparation thereof, the 5 phthalic esters obtained fromthese

al cohals and their use as plasticjizers Esters of phthalic acid
are used to a great extent as pkasticizers, in particular for polyvinyl
chl oride. The al cohol conponents chiefly used are primry al ols 10
‘having 8 to 10 carbon atons; the npst. i.nportant of these |§(§§§rently
2- et hyl hexanol . Phthal'ic esters of shorter- ‘chain al cohol s to
plaaLLcizérs havi ng good gelling - capacity. However, their higher

gol nore 15 HATENT SPECRC A0S o5 * PG 36 pond

of t. hegphthal ﬂﬁﬁcaﬁﬁﬁ 8b. $3bERZ14I Ci @2y MledBE Dec. 19740f | uenced not only by the size

of th&al(smm veilibiS Appiidation Ndy4d/0a8 159 by the branchi nqugf Jdmgscbon chain.
Thus M. (aa)@uamgsnébawmgnl ittl'e dranching give ester LRI ()
Substantially “lit 7 8 el s

drlhé Maotletdife are
nt. A precondi tion:

(84) Coapleter Specificdtionpy’)
ndB1)ANT LLE S4B 19436/146

havi n

i mport
t hey #ZMe (52)dndexlst acceptance E2S| $A2% 1AZRIA2BUAS at f avor §

havi n%BI‘(BZghapaanﬁd fl exi‘bil i

According to German Patent 2 855 421, phthal ates of C[ y/cohol s
- dre used as. plasticizers which are obtained by - OXOr ey of Jerr]
ol efins, - hydrogenation of the reaction product and esterlflcatlon of

‘the © al cohol s U%SQ@OPSTOW&L@B@@@%QE#Q&ST%N?QS 20% by wei ght of the
obut ane skel et

starting 30 olefins are to have an is on i.n each nol e-

cul e chai Nyl eSreYEHBY RIGYRIRL 20f pdelibh
quat er na . G)IQﬁ E'nma aﬁwaamuaam d'\ﬂﬂl m etﬁﬁﬁeeﬁgﬁﬁﬁ goount of

- the ol efof Banaanéewm et N. &sltanda Erumi- couphngc ebpmgmdqmd le eenes and
di rTEt hy5| %%#e mveni foéﬂ,ﬁ qOOl?FreWh b 9‘1 mge ement, m& arTDunt of
the: ‘tHAt 95& &t itay B § fﬁ%pt aid coupling elem hyl hexenes
isto bemﬂbebyhhimﬁhs beperformdahfofba | £ bod§ dating) aS fishe d)l‘to eﬁdra]nd cghol s are

.an obj ecparteularly  degribpdain Padehy thsphm mrhbg@m@ 9.89!1 yr] al cohols

e e R

m xt ure cgquratlwpmemmstops forglttige nsiitlerchodyll' of Bd m; the s0ep i s

L bg{%ﬁ;'g;%%gaﬁ%m e uﬁ%ﬁg&mﬂ% A LBl o

. of

: _ opdfor ube i 2] Extremities Sel §X0| uded.
.~ Anot her Flls'mgecglﬁge festenen of m‘fﬂ" “phuhetemeetlﬁw;pMS%‘%;algp tomesatﬁgbeﬁd in

Eur opean %m ?\E‘{ d °$hﬁ‘% o { % e esters is
Carriog) GichDi “HedhUl tor Simetisel BoeuiiOCheS s O ssfﬁ’rtrg%gmﬁﬁﬁﬁ Gigne

mi xt ur es Jonbindinaflyr toy loge  surface tdfoeacnndshh ﬁs)gﬁﬁed #longO kaid heontimmiub t i Ng oct ene
m Xt ure E‘Bnge”aPe i ve a ngnap mxtur@“P’éRSh {ﬂa%tFotﬂ # Rfﬁift ﬁol70

m xture %‘%‘ﬁo m:rg X{Ef port:on wgfu lation and
hydr oggn fistenst enruaaeaﬁngema rﬁ W ﬂuy eenaei&hﬁn i8¢ anol

m xt ure. fusegf:?%l @Emmk od otriaagle ysateeﬁ unt fiplanalidw tutdaw ugée-

ments fr ﬁ’gd‘? tion away céxs
carried pumgt,c lﬁy&@g&‘ tl;’%e Wé&@&ﬁﬁggﬁ:’ [,3\’5% %starti ng
mat.er i3l & esr geﬂeatnyau -dhalhdSearrang f.i re&ﬁvely:inemandqum thedugh edid arf e not
“avai | abl chegftl B |stops are m@&sp? ofr flared ttQP Q!}ﬁerolﬁ n!qved st arting
mat er | al 1derthat ertm l& _-a?f;g Positix %L M{t ' are
t'00 expesthy fiding ; il € ) ost pOSIt Sﬁd

hydr of35r o Itlm@@'emltte'eblemlteb siyorie’ stqhtnordonofof 3& t e shydlbahg)r rryl ation
pr. oduc.t 5@% H%fg’?"ég}jto are pot’sg g s“‘“‘ w Jg? PPlns)r er to
pronote UF ventxon, tﬁéréafsg o:gf 5 Eed

al.cohol Spmvxdedshdmgbns t&ﬁ cmsfn er ed StriGger ata ,cyaasaoym
st ar t stonpair | fsav\mq:mrmné ssinexa g portion of each top
-3 . . continuo coup ement arrange - stop enveloping anc umtmg integral with

- one surface thereof so as toextend along its  several - of said connective portions, 90
one ‘longitudinal ‘edge adjacent the other including the to pmost _one, of the '
. stringer tape, said coupling element bein corresponding coupling element.
- 45 made of a synthetxc resin filament an The invention will be described by way of
including a series of cou £mg heads eéxample with reference to the accompan
arranged along one longxtudm edge of the ing drawings which illustrate a pre erred 95 -
" couphing element and a series of connective  embodiment of the invention and in whxch



avai | abl e but which can also be converted in an indus- trially sinple
manner into the desired straight-chain or slightly branched al cohols.
The invention conprises mxtures of isoneric decyl 5 alcohols, which gre

obt ai ned by hydrofornylation of 1- but ene- and 2- but ene-cont ai ni ng
m xtures in.tw stages, the reaction in the first stage being carried
out in a Net er ogeneous reaction systemw.th the use of rhodium
conmpounds cal ni hg conpl exed water-sol ubl e phosphines 10 as catal ysts. at
tenmperatures of 70 to 150[err]C and pressures - of 0. 4 to 30 MPa andthe
reaction in tzhe second stage .bei ng. @asqrgz@d out .i.n hanpgeneous phasezl n
t he presencC of IIUUI UIIIL.U mis—as-cararystst LEH[JE[ TUres  of JJ=1 0
180[err] C and %& ‘fe‘sr%“‘ﬁgacﬁp g{,‘yé F’d@h)"ﬁ"éf 9. fogie of Jhis 4y
I sol ati on and on o the resul ting Wf)ﬁﬁ&&@ﬁu  dis0iRr '
@ eldlyiln:bahwp ;onnthet |

hydr of or nyl at i oanmg{ers afparnalaqmdlamsrm afra oiop Ny

W th for it ‘f fo; t st in acco%ance W Qa“ Jacent then'70 |
genat i on of -t helsf i ﬁa{i&?" vﬁf& G g ﬁﬂﬁl S he ! LoVl cltgus .
al cohols. sh&'hﬁmlns,_ tpeiﬁef odtips flentd P30 Bérate fosmation R
the preparat ,lfp o;?fém_'.htmﬂrxta?ﬂenoﬂ“ %%b?é g;_g ﬁ@{lvsgtr:%:sheetet n"‘g'_"‘to'
the inventio o @%}' e ” i) e
refinery by- prqﬁv%r&&&:&%%ﬁm&s%ﬁ h 8 par glg [ Rediiof e aBshentvet 2
preparation of FigurecX isyl perspedtiye viawrafmhe of a@brtiogs'tﬂf mlugingrth moslambmfs
They are o‘b? astraer ftF'BS?F-‘t H@WE[IErFF‘?“l‘%r ac. &ngo._ ipaps “Rlﬁ%h %‘%

product by ¥ r¥iiam gf, #&%nh%@ﬁk&@ﬁat&ﬁgn ,3} it '--'s%ure, é‘b%na%e
subsequent i sol @k piite stliné _ mfga . oy Qﬂtﬂiﬂ@ﬁ&l @m

met hyl tert - butyFigetehdr best. illustriive - tho r géngral s tephi mt&-.nfi:rﬁ el af imlbuhadthsne is
t er med r af B B°n f.a sliding- T

i sol ated, on¥® Siecation. ¢ ﬁ%‘%ﬁ; valen"%pcfﬁgﬁo&n%: .

Tpaktichiagly Swell ‘elem¢!

extracted, it Crie. aullsstraba"._' ihg ablhsp :ﬁs?eiz?ydr omnadi;eﬂlop :Ihhemﬁ]:ded fhﬂdﬂCkl ng
cut to give butes ._-.SAfPPEPl%trlllnsersllg &Pﬁﬁ?foftothhmm ARy é%eo- edas e same .
1- but ene/ 2- but eit%. %I‘Qtﬁf e?:;e;:l’fs i -
sui tabl e for? Ui diine of its Bhgi:aMAI ddgesioppds aerr rtfb 20

recently. betenthe mempoh o _
gi ve butane and® nger [ S O LR T ki n t':|“'n"="‘
et hyl ene and, pr :51 -- Pﬁ‘“‘ﬁ’é‘ g%ggw

and’ 2- butene comsyntheuc"te&hﬂﬂmnmﬁdtwmanedft@r _-...

finate: ' onetsurfsos onlyjof each stringgr taped2.
f or nyl at ed |n tmes‘éff#?ﬁ‘&d 4 vith the i
reacted to fgarmpa g3 MUnE N The

n-val er al dehydeccmfpﬂ;g e'lém'aitﬂﬂtcampnses_ s_di (s@f Flguneaﬂ)eraaﬂdeﬁywd lﬁhe -
reaction proceedd OmﬂY EF?&%'FG;E \Eﬂ e hieads, i :E‘ liopithe. fﬁise”ékgl’ﬁﬂ S‘O;gé

i soneriza- .- f e B o ésén . b &ifas |d£,£§ déﬂ&ﬁ&ﬂ ’ﬁﬁ

the 2-buteneq s xs g0 HeadBY loRT. 2 E@nﬂeﬂﬁﬁymp\sm top stop/26l eaveld

and i -val er al detongling element, Tmsl far seriest sde voite Mﬁi‘ yeithothe (8 :ﬁ_%tmct@ 105

carried out as °°nne°t‘é(° ﬁd?l% Jieludimg | eac-

tion which is d%ther 1061@'3“ “\J)r ?';Eier&i 'e‘nj_" 0 26 é‘gﬁnéThl s
process is cémr aamershmdltn}idiﬁmaal rpam_of It_()__i_fillhﬂobﬂe ,d\ﬁtommmﬂemﬁnnch o
contai ns the st egntinyeys spusing em#_!_lfs..!&_ﬂd hee ok Pﬁeg :
phase in whi ch: Sirection oopenr slagehe fagte '§%§§ﬁve§§ up! qu)‘?{{cﬁc,_c e S
sol ubl e rhodi Unyig TP WBXE Eﬁbﬁﬂi@t@ﬂayﬁvﬂéat QllgﬁﬂM"ﬂﬁH?@ optiva 2P bf ¢ueh tc

| i gands. TheSQah_@%’i"’b@seembingtbmng. i"_‘mFl ure stqpl%ﬁslllarrempy.__,r b 'p jupling

trial kyl phosphi. et 19 ‘and 'the. we |2 alSiement.

orggnl cI r adj caI & ?g:l;ge%?f&ﬁ:g%;‘sh -ﬁﬂ, u'f(o ' ég

car boxy ' to e 4318 phid nhwipe

Ger man’ Pat ents 2@@@%@8% h(‘?v%»go&at |?§ ke

The reaction of £ ode ¢

150[ err] C, prefaﬁ nk Q2 adjacent &;:lre . ﬁﬁs@gi%il ortioh£270f the %o

from0.4 to 30, tdprend Jﬂwr ‘chofea relativily g the slif

contai ns 35 6‘baP ans 2 9diaces haﬁanw&ﬂggté?m r’ftst_ﬂ?ée"sé ﬁ}?dﬂée th

10: 1. -The rhodi Uty ? dll or'g 'aﬁnnbﬁhezlﬁus‘rgteaoqu_ PBodYY slide along’ the respectlve
5 wei ght , sijdingl @ds 'bis;enaoa fo T Qegrpibed)y sWipinglghide Bage€: : portions

aqueous cat al yshaSS dwm |V(9ﬂ kluml in tthe 16@0 mdl 25fthwdtder 1 can, be posmvely guided. to



sol ubl e phosphi ne are used per nole of rhodium The vol une ratio of

s

aqueous to organic phase is 0.1 to 10: 1. 5 The butane conversion is
markedly increased if a phase _ ,Atransfer reagent (solubilizer) is added
to the aqueous catalyst sol uti on: “1*A* partlcular cationic sol ubilizers

which Ais a straight-chain or branched-alkyl radical 10 having/6yNto 25
carbon atons, Rerr], Rerr],” Rerr] are i dentical or diffe and
are\Jstral ght chain or branched al kyl -~ radicals having 1 to 4 carbon
ato and EIS |n par-_ tlcql 52%ulfate tetrafluoroborate3acetate
3y e, 15

ol es %,tugm"tz, R AT B Ml et onvel o on o
| - but eQ@e £ thidsidexl labuta ﬁiﬂ di g e@tﬂreiy, NEedcRaGl | Er s sel ected,
t:he respegtivhaitopo rulnnx%cfehe: ns iglegtally compmng;ﬁ suop\paitlen aishyde; St he
renalsndéFm?ﬁ’nsz “E‘E)ﬂ:ﬁ they W;E"btﬂ}e nt nadlelétlle of saidngide £ 5Q 5t st age,
pr edo”f 1L118st conspic ﬁf g;gth ydg élf%qg; Jlxgg§sag$5£ﬁ %‘Ct I on stage
in honﬁg@g"eequﬁes pl2abeézaase dofi their héxtrar econplg  efemems CioU i3 Qﬁedetermmédit al yst
Reactllmgltte rtaﬁnsneess meghomaﬂvslrprtomdsttp@mon on the eliding xlaep 00 t o

of the formula [A-N( Rerr]Rerr]Rerr])]E- have proved thensel v@ I n

+ 2s0(8 m‘;ggs@tp WE‘:@@%&:E mqh ggf gg’t‘g“déh?’ﬁech’?on

m xt ur &amerselyraidaleﬁned betweex cbuklat nerallt Idtﬂe vayfromi , better, as

a P@fd ce é nd °f Sllél% Péaséﬂyef- said &ar bo nyI
Comp U, %?’mg, A e

ConCean d't’pdﬂlﬂith\Bﬂl top end wlﬂ:h rYyis 6v9d 30 ppm by
wei ght ele a:seda omestchef ﬂbentt tapes in |¢i¢spodaucmﬂ [ ptedeteﬂnmede st eact i on

t thphgss ing pracess of qyflma despy chpsitieny sa1
Lot 1) ik %H:an i s not neces\s/ ) ﬁé@m";% e Bﬁlz‘t"g:xgjnﬁl on can be

35 takaMHmrevayAMBstartl ng nat edubsai nt iallretth ﬁgutae agelind being

pr oduct .1. ﬁhél eméﬂ?@ﬂ#a@msam; ﬁlsntsagnﬁgg porttpheboth mfu rst

react i §ﬁtm 8 ¥ oﬁhehrgf:‘&m}"gn srtngs sl ugoto 99% of
the g ng its! Npctidlr and'd guid@ pSftﬁ Psai%ﬂQo After the
“hydr of ona‘rjdngttudtml ledgec aijyplentt thel, othdy e kbping and runiting ristegrhl h reaction

st eps Ftsmses 0% ent b y’é‘ qfl‘(ﬂ“d heenpgetive c P omeact ants and
from ¢ BEGS et*mfam o} il a8 3RSt Yot oggneous

I eacipi @Rarged l6hg Sile dGRIL Sdge%fﬂﬁhl e\ze bl secllﬁtedsepar ation.

When theuphwctelemnntt a#mls Iamw nofhochl nwlmsmatle thas:mmqstcmeotn t he second

stage GPEne %ﬁ I° t‘l?l’d yéﬂ Hl separ ation
proces %l:ment said allﬁ%&@ids% 9‘%&1%%35 ?

m Xt3sr ;o;ﬁgagarlfet plitgnt neféaaA s%gfomxhecgs 5 act | on of basic
cat al ydeagds % nt ﬂné | dé- ingielagm fastedey @ a speci al

puri f i Geh e &?}, °°‘;" 'ﬁﬂ}’# tt ﬂ@“éﬁ’f%ﬁ"‘é‘,‘n §t‘% Ral i netal

car bonghEs contrackdd wgb dYehid drioxid I'n par ¥ Valtey rrpounds of

sodi4«0mbody ifpdediesa fromt sing mmx;w referabl M.Amns&lc m am nes, such as

trieth tef‘iOPn‘??t and tr| artered Tenper at ur es
of 60 %&?gﬁm ﬁﬁ, the i m@ﬂﬁ%‘gﬁ% 130[err] C, and

-at mos p bedbisiation Wﬁtﬁ)&pmoftof ftepeat ed pre.gmt@:mmwwabaut 1 MPais
: errp|4éy agde Jheynthetic resip auatdrighan

fm&dl s a few mnutes up to several hours and

is 25 dependent, arij curar reaction
t enper at Lrgﬁ‘“"t‘a%'si%ﬁ%’ " Gthes, 2 &éfmﬁ%’e’"h’m&ﬁ ":‘z‘h:rval er al dehyde

pri.ncipal l'y dinerizes. WI t thiclts'?e!e#mayb“bwew th isomeric val eral dehydes to

gi ve decenals; in contrast, condensation of the branched C[err]

al dehydes 30 - bet ween themsel ves occurs conpletely i n the background.

The al dahyde m xture obtained by condensation is t hen hydr ogenated to
- give a decyl alcohol mxture. The hydro- - =~ gen additi'on takes place in a

known manner in the presence of catalysts. Suitable catal ysts axe, for

35 exanple, hydiogenation catalysts based on nickel,

chrom um or copper. The hydrogenation tenperature is conventional ly

between 100 and 180[err]C and the pressure between 1 and 10 MPa. .The

decyl al cohol mxture is distilled for purification. It is especially

suitable as 5 al ¢ohol conponent in phthalic esters which are to be used
as plasticizers. The preparation of the phthalic esters



is knpwn [of. Ul nmann, Encyclopadie der Techni schen Cheni e

| opedi a of Industrial Chem stry]

In order to displace the e
g fornhj‘ aon Ll LS aT=YaX=YX-F-TAY} ol

(1979), volunme 18, page 536
Phthalic anhydride is 10 expediently reacted with the decyl
m xture in the mol ar rati:o 1:2 in one stage. The reaction ra

g]‘ncreased by catal ysts and/or by increasing the reaction
atur

31uiJ]' riumin the dlrectlon f
nQi‘ - fJoQ \mi;or 'F o= .

E e m;iﬁm@ Péﬁog" :ggsﬁﬂl& x:ggg 0 h ol

t he racti OE msmrede@rmmed toﬁxﬂqse qva-‘fhams '@btsalﬂnét!l
m xt uf e faom @%}3

ci zerf by exceﬁe atve oftiohi B d deeStop

Pat e clains ay bé wort\menticningaha

for ny| at |S€ﬂP pogtions 2§ ofythe d %Smp

esin &.ﬁ P chadtar ¢

cd out

rhodi §

catalfsts at t gﬁg
to 20§ MPa and }ﬁ‘é‘vegﬁ j% QQ‘I%E: 23%?

in h

e‘abmért
FUr e wi t ROFIBHPASES on of an al dol

ide
geneOUSpopllimﬁ‘E and the stop p¢rﬁoﬂ 2& of) eaehe nthe tapfend bixtie slidingehasmiasteser apid

sts at15 top sto 26 SFE'RE ﬁt’ﬁ?@cb oimj(jn ¢ ogul am gﬂa% 'g ‘%ﬁf‘,‘éﬁ 19
g$ E?qﬁ&ﬁ r egare j b shder is moved :

<ps. integrally comprising a stop portion a, amst
3 ‘Lsthma r witicldl ¢igey kopa bdgoholl ene ob tsa(lg

. Ay bﬂﬁd ppcef said frontlwm %‘
s G g e
@@R$Ve8e Sdimension, their €atoh: pysitichMmoni ftlie Usliding!Selaspf .-
m cormo ons on the stnmt aamsnganc dapl bs@e@r,wané ra. guide o

B Sy sﬁﬁ%@e o

ml*tﬁp

sSSas

RAE aJ8irditor Q{vﬁy‘

it Uglese Ttb ORaid S predetermin to most :

hygegf or nyl at itbe %5@@88 reonesic of slidiog Q!#Spt hposition and hen@owtgm

sa R;F te gp omd 65
aﬁds iC

hydriggenati on oiyiirewi EdM 15:— m xtur esu Raxgiall?re%taqkﬁi

| as z*rf ai med i n pair_ of strmmata s, ea%ehﬂéi

Ti#l ati on §t§%§%n3f%s Gaﬁhl? %i“k&

130[ err] C afd ile IBhARAMBESdge

4l Aclidihg clasp’ fhsteer comphisingriaXt grester0than Stk igiide (etydn Abthotaol s

2heheight @nd ém ajdimensionfip rasitr Vedseo -
&r ‘mcgl%n the Ztlggger tmﬁ& stop 70
- pmg ﬁgo eﬁ :

stop env gUinte; thh

[ SOITEI’I C decylstx:kigexo staalscqubmmdnem b@ﬁx severalc | @t’ nsaid ocorhectivieer mirthonishe

reactii on in tt‘!éal pk@ synthetic l'es“h I‘&Pllué‘ﬁ é{ar‘?qeed °6utth“at 7
ol Sehagrri e, O ooff'ﬁm e

feralgly 50 to &uph ﬂ’gprfbl

ﬁm 1, wherem at Wﬁw&pﬁa& b’6£

sol utti on. 30 comnectwa' hmrmnxt al@mnﬂm ‘we hpl c bbaslss ofy seach a¢awpling n

hydraf ornyl g§ i@

one dr nore of %A, u t is transversely aligned wi
3 feltgrfn (“Ed ahkn&h ee[ ﬁ% pltqg Ii?n sﬂo%glgomon of elch ;L&g;tﬁ%st[‘)shl %"e

indat Rhioved from the couplia

are used per miﬂaeS thé bthdt lmg element and a 3. A sliding clasp fastener substantiaydas

¢d with reference to gngeasor

5. TFhe m xt urdidesshig
nor e : 01? cl alt s gﬁ‘g%"%&&%ﬁ;ﬂ Ag?“ﬂﬁ%h rsﬁgsmt?’% om%e a?‘ﬁ?&pﬁ’%’ﬂrﬁ’l“g’cW%n

Stage ap a@ebdd@ dfHg alfRAEWINE addSa back win

one

pressures o#s. 2ﬁade00f&9nth€i& resin matefial

sol ugl on. which arBlimtervonegied bypfa webdmt

r more of aisp d topregd,gaid ‘r °ft i react i 810 Lincolns
hydr gt or myl atlﬂjiéﬁgs D e o) s :E;:»s atAgﬁ?f£&=%ﬁlzfﬁ

- added thpARKS&TWERKYS cat al yst
dgC decyl @iaueiedll’atemsAEh]m med in

elfhe second
s C and
em xture of i1someric decyl alcohols

as: c?alrred in . one or—more—of—ctarnms—t-to6;werein the reaction
in the second hyemﬁ A R T o e o um
concentration 100 ppm by which copies magebegdtbgineppr ef erably 5 to 30 ppm by
wei'ght, based on ~ the butenes introduced into the second

hydr of ormyl a- 15 tion stage. 8. A mxture of isoneric didecyl
pht hal at es obt ai ned by esterification of phthalic acid or phthalic
anhy- dride with a mxture of isoneric decyl alcohols as

clained in one or nore of clains 1 to 7.

i sonmeri c di decyl phthal ates as

20 9. Use of the m xture of
claimed in claim8 as plasticizer.

v .
/ Attt . e ropnd e e TS0
Lo

A R A O



