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ited so long as the Group Vili metal complex and the organic compound-containing solution can be separated,
but the precipitation is operated usually within a range of from -78° to 80°C, preferably from -20°C to 50°C.
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55 of the activities of the catalyst so that a desired result can be
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from atsmospheri c pressure to 20,26 MPa (200 atm), preferably from0,5065 to
20, 13 MPa The operation was conducted in the same manner as in Example 1 except that instead of Rh(acac){CO),
complex, the Group VIil metal complex as identified in Table 1 was used in the amount as identified in Table
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- EXAMPLE 1 Into a glass test tube having an Internal capacity of 50 nl, 10
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Nt as wdd@biduétddsy mebins LADEZRmAnR tydd Hlonki@abs6rtioh ndasudigRliedde, Wifeby BB¥ofbd rBBdiiM ned
as t_ he sol i runiplbe 8.06% teRiivdththe Biiadgell Friotiam] THIR ndRRItRdt D99% bf3hcillmwas redovebbe 1.
COMPARATI \the éotid\bitipls®. Gh the otherthand] the rexpwfedisbliditomplex ves NabuGrh-adkdiafirobih Genparatare,
manner as and thex2mpil ef the ebose pibntibhaaitmethybdiestecraw Mmafeddl pid ot RFIndetradécare waroatded/| | |
nmet al conpthento ander srearganfatreasphene. Thenl the $ecparkreantioiwascondugiedintherseme manndessithd | ed
i n Tabl e Jlaboverrdentioned tiratteagfion] Ehergsultsiof thegeas chybragtogranty anelysigfof the sqldtionwithdgweom 7
EP 0 429 9Sbgrerdtiopaystomovere asifollpwd; (MO ¢ ML) genvergidn: Y933 MFS yleld:fi§lbeand sgge!d‘?' Bi12%t ed.
5 [err] I nthe reactionspiytiongs sybiseted torsplicrigyid apppretioniimthe s apner e therabeveanentionad i ng
an , nt ern aqre% g\t andthen thexhpdiyp analysis was conducted with respect to the filtrate, whereby dis-
urp wagfpyng do ?‘a%%?‘éﬁ"'ﬁéﬂ the gharged rhpgium.fihis means that 99.4% otrhadjum o
% of met YRPreceyersd ag the sﬁ" LIRS of net hyl EP 0 429 963 Bl hexadecanoat e,
2.66 W% 0 tate, and not nore than 0.2 wt % of nethyl
l'i nol ate), é@ﬂ%ﬂﬂm%ﬁ{\ﬂ% regé_ decane, 14.7 ng.of [err] and 6 nols, per nol of
rhodi urg, of Gfsd hmfé?mﬁgmﬁ RediohESbnd@8ed in the same manner asin Example 7 except that instead
of (n-CygHa7)sP, (n-C42H26)aP was used. The results of the gas chromatography analysis of the solution with-
drawn after the reaction were as follows: (MO + ML) conversion: 90.3 mol%, MFS yield: 88.5 mol%, and MS
yield: 1.3 mol%. In the same manner in Example 1, precipitation and separation of the rhodium complex were
Y attempted by the same precipitation treatment as in Example 1, but the complex did not precipitate at all.

EXAMPLE 8

The hydroformylation reaction and the precipitation treatment were conducted in the same manner as in

Example 7 except that the hydroformylation reaction was conducted for three hours by using, instead of methyl

45  oleate, the same amount by volume of 1-octene (purity: at least 99%) and acetonitrile was used as the solvent
added for the precipitation operation. The results of the first hydroformylation reaction were as follows: octene
conversion: 94.7 moi%, and nonylaldehyde yield: 24.1 mol%. The recovery rate of rhodium after the precipi-
tation treatment was 99.6% relative to the amount of charged rhodium. Further, the result of the second hy-
droformylation reaction using the above recovered rhodium complex were as follows: octene conversion: 94.0

50  mol%, and nonylaldehyde yield: 93.5 mol%. Further, the recovery rate of rhodium by the precipitation treat-
ment was 99.8% relative to the charged rhodium. '

COMPARATIVE EXAMPLE 7

55 The first hydroformylation reaction was conducted in the same manner as in Example 8 except that instead
of (n-CygHa7)sP, (n-CyH25)sP was used. The results of the reaction were as follows: octene conversion: 92.9
mol%, and nonylaldehyde yield: 92,0 mol%. Precipitation and separation of the rhodium complex was attempt-
ed by the same precipitation treatment as in Example 8, but the complex did not precipitate at all.



argon at nosphere, and then the autoclave was closed. Further, argon gas was
injectéed to a pressure of 5 kg/ [err] followed by returning the pressure to
at nospheri c pressure, and this opeERni42096381 repeated three 5 tinmes.

Then, the tenperature was raised to 130C. After the tenperature reached
[err] wategexgmse@[err]/CO = 1) was imedi ately Injected toa pressure of 7.5
kg/ [err] to initiate the reaction, and the reaction was continued for 5

hours. Duri nes fsaifieacidesp aﬁmw@datwﬁiﬁy&; alifave Ving SPIReREFAbRA) dro8ithe 50
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measur e t hendd e wasicentiguedffor # heurgywhilel meintining the renctivn eressucerat a fevél of 30wy/bnG.
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preci pitate. The m xture was nalntalned |n thls state for 2 hours, and then
precipizate was subjected to filtration under reduced pressure by neans of
a 0.2 [err] nenbrane filter 20 for solid-liquid separation. Wth respect
tothe filtrate after the precipitation treatnment, the rhodi um anal ysis was
conducted by neans of a Zeeman type atom c absorption neasuring device,
wher eby di ssol ved rhodi umwas found to be 0.06%relative to the charged
rhodi uref Thi s neans that 99.9% of rhodi umwas recovered as the solid
conplex. On the other hand, the recovered solid conplex was vacuumdried at
roomtenperature, and then 27 ml of the above-nentioned nethyl ol eate raw
material and 3 ml of n-tetradecane were added 25 thereto under an argon

at nosphere. Then, the second reaction was conducted in the same manner as
the abd%e-mentioned firstreaction. The results of the gas chromatography
anal ysis ofthe solution withdrawn fromthe reaction systemwere as foll ows:
(MO + M) conversion: 91.3% M-S yield: 89.6% and M5 yield: 1.2% The
reaction solution was subjected to solid-liquid separation In the sane
manner ggas the above-nentioned precipitation: treatment, and then the rhodi um
anal ysi swas conducted with respecttothefiltrate, wherebydis- 30 solved
rhodi um was found to be 0.59% relative to the charged rhodium This neans
that 99.4% of rhodiumwas recovered as the solid conpl ex. COVPARATI VE
EXAVMPLE 6 35 The first hydrofornylation reaction was conducted in the
sane nemneras in Exanple 7 exceptthatinstead of [err] was used. The
results of the gas chromatography analysis of the solution wth- drawn
after the reaction were as follows: (MO + M) conversion: 90.3 nol % M-S
yield: 88.5 nmol% and M5 yield: 1.3 nol% In the same manner in Exanple 1,
precipitation and separation of the rhodi um conplex were attenpted by the
same prcipitation treatment as in Exanple 1, but the conplex did not
precipitate at all. 40 EXAMPLE 8 The hydrofornyl ati on reaction and the
precipitation treatnment were conducted In the same nmanner as in Exanple 7
exceptthatthe hydrofornylati on reacti on was conduct edforthree hours by

usi ng, gynstead of nmethyl 45 oleate, the sane anount by vol unme of 1-octene
(purity: at least 99% and acetonitrile was used as the sol vent added for
the precipitation operation. The results of the first hydrofornylation
.reaction were as follows: octene conversion: 94.7 nol % and nonyl al dehyde
yield: 94.1 nmol % The recovery rate of rhodiumafter the precipi- tation
treatnment was 99.6%rel ative to the anmount of charged rhodium Further, the
result of the second hy- drofornylation reaction using the above recovered
rhodi um conpl ex were as foll ows: octene conversion: 94.0 50 nol% and
nonyl al dehyde yield: 93.5 nol % Further, the recovery rate of rhodi um by
the precipitation treat- nent was 99.8%relative to the charged rhodi um



COVMPARATI VE EXAMPLE 7 55 The first hydrofornylation reaction was
conducted in-the same manner ‘as in Exanple 8 except that instead of [err]
was used.” The results of the react Epn420me®eBhs fol |l ows: octane conversion:
92.9 nol % and nonyl ai dehyde yield: 92.0 nol % Precipitation and separation
of the rhodium conplex was attenpt- ed by the sanme precipitation treatnent
as in Exanple 8, but the conplex did not precipitate at all. 9 EP 0 429
963 Bl EXAMPLE 9 Into a { almess steel|ltop &nd bottom agitation type

aut ocl ave having an Interjnal *gapadity of 200Jm, 50 ml of
3-nethy - 3-buten-1-ol (hgqreifffter| rgfefred qo sinply as "IPEA"), 5 nl of
toluene, 13.2 ng of Rh- § ;[. rﬁls per nol of rhodiumatom of
[err] were charged under ja #i pspheffe. The interior of the

aut ocl ave was substituted t8r8e~tijres wWth 1 [err] of nitrogen gas. Then,
the pressure was returneq t@ Jt¥odpherif pregsure, and tde tenperature was
raeed®o [err] After thg-ten [err] watef gas (H2/CO = 1)
was.injected to a total fress err] to Initiat&the reaction, and
t e/reacti on was continudd fo hhi | e |mai nt ai ni nét he reaction

pressure at a level of 3Q [er résulfts of the s chromat ogr aphy
anal ysims (col um: Therm)r-3,Q0 Y . 5(err] x 5ym after the re-
action are shown in Tabl g ne totfal amount df this reaction
sol ution, the preci pitatlionot hs cofpducted in td#he sanme manner as
in Exanple 1 except that [208 bni trifl e was added i nstead of ne-
t hanol as a poor solvent,} and e wag cooled to #C and mai nt ai ned

at \t hatypt enperature for 3 Mgugs. e refovery rate of riﬁ)diumis.shovvn In
Tabl'e 2. 15 - Then, uging fhes tpptal pnountls of t r Redi um conpl ex and
free [err] recovered by the3pjeglpjt&ti pnSthe hydr orntyl ation reaction of
| PEA and the precipitatidgn &r¢athent emef e eeorjduct ed ;undan t he sane condi -
tions as the above dessrilbefl, {i £st] reaclion. |The rei ts§are shown in Table
2. 20 25 30 35 40 46 5¢ w40 BP 042p 963 Bl [erd Ingo an autoclave, 60
m of 1-elcosene, 60 I# ooluenel 22 E og. g f [err]_:é-an 6 nmole, per nol 55
of rhodi umatom of [g8r] ¥§r chay ged, { and tjhe hydre®f orayl ati on reaction
was conduct ed under the sph eactJ on pfessure and® ndactdon tenperature as
in ExarTPI e 9 for 2 hours. resuyts o tcpe gas c,‘hrﬁ)na-otography anal ysi s
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EXAMPLE 10

: Into an autoclave, 60 m{ of 1-eicosene, 60 m{ of toluene, 28.6 mg of Rh{acac)(CO), and 6 mols, per mol

55  of rhodium atom, of (n-C4gHa7)sP were charged, and the hydroformylation reaction was conducted under the
same reaction pressure and reaction temperature as in Example 9 for 2 hours. The results of the gas chroma-
tography analysis of this reaction solution were as follows: conversion of 1-eicosene: 97.7 mol%, and yield of
formed aldehyde: 95.5 mol%.

"



EP 0 429 963 Bl Then, to the reaction solution thus obtained, 500 ne of
-acetonitrile deaerated with argon was added under stirring, whereby a

~ rhodi um conpl ex and free [err] st agsesbologs Br eci pi tation t oget her with a
part of the formed product. The mxture was left to stand in thIS state for

2 hours, ar]dThen l%gét% oﬁlqon tRus% JalI ogacgt%mweﬁg QQMP gurﬁ :
[e”] ”E”QB ng rhod i{ﬁ& ot & ' eX
after 5 eln%.rwﬁssqef tyﬁrmm& @Ediij% eJ :!ae mnm.a;
usi ng the aeams APHRI0D n'é‘ﬁﬁé?\’l‘ﬁé PHokilin Fé2BTRleR hs E8 QolldIcBifipléxaited

t he hydgr oftggggya,atioa%@rggngthmtwa@g@ﬁd,dm"{ ation treatnent were conducted
under the satfnGeigink etfsanivtntt fFehefrbdovered’rRatifuin complexdi@fradiy-Cli):R, thehpdratortng- Of
1- ei cosenaatoR feallibn and Fédifitation Geatinért der@ fcoriudlad under thesam® Sonditional é¥thecfing rdaltivn,
recovery rwhebythe éonasidionsr 1elcasérevapd? Srhal% thayieid dSidehPtie wh® 9E=DpAdIT] dind the rdconery a
200 m autrﬁtebaumjunﬁﬂprdcipnﬂorﬂwdspd.n%xy-2, 7-octadl ene (hereinafter referred to
swqale«as '1-HOD'"), 5 m of n-tetradecane, 15.6 ng of [err] and 6

equi val entEXAMELEMT ve to rhodium of [err] Were 15 <charged, and then the
reagtion was conduct ed under “a pressure of 8 errl of err /CO(l/l at a
t érfper at ur e \oto o299 n¥ apteglave, 895K o 1-hydyaxyr2.7-eeipdiene

a at
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in &tegeﬁawﬁesnm St 19 .u%"‘ﬁ-th% Bl 462
added as g, e&m eemea wsseadmsassq,e /3 pamns hxﬁmuak G&iedttd)
stand for @aGad) afYtos wﬁe/abs; To0.59 QFbhbHiln] Blaeity/Ble EHargell hoilia werdooviedli UM
Was I ecovVedsQkb sdfid dobhpi e,g;o |d conplex. Then, using the entire anpunts of the
recover ed COffpnfusing B8 ehtire mduts lof thé laGovbredlcaripk B 185 (nETeHsAeP, tShydmbor iyatiomred
preci pizk atdcidh dntl predipitatidn téstinent werd donditictedi unided the siineccosditivas asdmitle firstosvstionsvhiereby he
first reacthé conyersibroot elpODiwae 88.8 muley; this gleldof thd totd(ornveel sldEiydGwasclt Bymol%h @nd/99:A%  of
t he total dfenodies reldtisietoyitbechager r8ddivin weasirédpvesadahs 8@ sdltkcofiplexhodi um rel ative to
t he charged rhodi um was recovered as the solid conplex. EXAMPLE 12 30 Into
a st ai nl esEXAMP8B2t op and bottom ag| tation type aut ocl ave having an
internd capacity of 200 , 55 of 1-octene, of tol uene and
of [err] wer intchgiely Fﬁ?sﬁﬁld@ra“ab% g‘ﬁ‘ﬂ“ %(P tffr'@"'“?:fﬂ't“ﬁ’ F'“ qqlgqf ?oé'Pq 8? of
the aut ocl B¢ 1v&§§“%615§t°f'?\9?'§d‘"? LIRSS f’f Ig%'o\’
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tmt

t enper at ur@"’%

rajse I:'1;0 12 %eg fter th tem-
(1/1) g’ﬁs |o a asl %Ec'“ to tn\ﬁ d &Lﬁ' f %&%ﬁéj& s &:ar’re
100 [err] B mt.mgs LU vl S dohdahy iRour g S Tne
hour. The sums mélhl, g,lopg,o c |on was suppl enented fromthe

resgervoir V' a«ftar thére 1Ené r&@ﬁ’oﬁ%&ﬁtﬁn e With@lalvh GilenahlakBn Stfhosphare, dnll& mpls,PeEHL €
was “TfRi ot AR umlatorh, SELELH PP vidd Qcded Erotetods fofi a doRfleX. Bareriet, @ Bart 6f 1@ réaeiba séiion
sol uti on Wasgs ahialzed bpgss cirdehetograghy {dolumn: Thermmoa-3b0Brcapillagyn 0.25) S0 to rueasureTtie cdrd
of rhodi uncentration otafie predut) was added thereto to forma conplex. Further, a
part of the rTeer bitimabewlrasttionsolvtins, 200wl of aeatbnitrije dgasratedwithirgon waseadtingd, §nd e
Ther non- 306 veapodidday a/tempPer@@p efifroin 4o HO0rgnd meintainedsin this steteforabent 3 heum: ThetAresipl- of
t he pr oduc tate@inediumicompldxandime\(eCrklalel Wasmsubletted t filration omierrpduged nseseure by rpeans of
deaer at ed aP2rmanegbranefilter forsgliscliquid srparetins. Witheespeehtarhogium disselyed n thefilate after the

t enper at ur Efeéi!"taﬁ‘?"d'i??@et‘*othf gofium gpalysiswessoarysled by meqns pta Zemen.type Atomigghgertion

hours. The vice.
Ilnﬁ?On the other hand, the recovered solid complex was further vacuum-dried at room temperature, and then

50 55 mf of 1-octene containing 1-octense peroxide, was added and the mixture was stirred at room temperature
for 30 minutes. Then, the mixture was cooled to a temperature of 5°C to -10°C, whereupon precipitated (n-
C1sHa7)sP=0 was separated by fiitration. Then, 5 m{ of toluene was added and charged again into an autoclave.

The above series of operations was repeated three times, and the results are shown in Table 3.

56
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45 tated rhodiumconplex and free [err] were subjected to f iltration
under reduced pressure by means of a 0.2 [err] nenbrane filter for -
sol.id-1iquid separation. Wth resperb42emesBodi um di ssolved in the filtrate
after the precipitation treatnment, the rhodi um anal ysis was conducted by
means of a Zeeman type atom c absorption nmeasuring device. On the other
hand, the recovered solid conplex was further vacuumdried at room
tenperature, and then 50 55 ml of | Tablend containing | -octene peroxide,
was added and the mixture was stirred at roomtenperature far 30 o nutes.
Then, the m x§ure was cool qd to a tenpefature of [efr ' l15‘,err4 \M}\ereupon

i pitated [ ¥ t ol
e e e o e
ated “thrle i*{

operati ons was L-Isﬂes esul t ‘pa!cazsitadnom Tabl e 3.
55 12 EP 0 EE§°§6§nBl T4d 5 Nunb fm ($pnversion Yiel d of
Recover rat¢ tines of tre of 1-octeme _aldehvde

precipitation]reaction nmol %9 - (ol %9 (9% 10
Figst time |First timeg7 g 9(7 8 97.927-2 99.99.7 1%

2nd tine Ot0 96—+ 99—2>—3rd tine
97.0 .0 99.¢ 20 ordi pg togighe pres¢nt

i nventi®n, G ¢l d\f%?mmat al fsoli 3708an ei car?%g?'f icipntl vgbe recovéred from
an organl cco ound cont ai ni ng sol ution ¢ontaining al] GoupVlll netal

conpl ex. Its Yakdetfime inddstri &7-8ppligati &3 pafticul®drBy high in that
it Is therebylpossibie—i-o—d nobl e

metal opnplex 25 as a solid conplex. Further, the catalyst for a

hydrof ormyl ati on reacti on can be recovered efficiently and in an active
state by a siatgekdig@Ré presentinvditibn CEBupDAIl inGta1EGIdRImpiek dah BFfiEIGIG bb RBoveNE Hréi an
wher eby t hegdni:démdotridaohtaihingsbluti@aohtainiig DFroupMIiNneEtdl Coprplaxl ftb valub for indusaibiapichtion an
i ndust ri al is patidutarly Aighdn thatdt istherebyt bossibib toaffidientlyindtoyer xaiiable GroumeVll hable metal domplyx

hi gh parst | ed sfid somples Further, lieLratalyst fodiadipdrofifimylationoesctionrved be recoverpd efficiantly aridyis t

i s enpl oy eahacty@ st@le by asimpe opsratiantahden beyecycledto the reactign sys@monherebd the hydesfoerhylation | d
conpl ex f rreeatiencan pdyanthasousiyipp oendurtedon aninduisirie) seatsl Utellr@nsﬂéﬂ)\rﬂuapﬂhﬂgesant@van Vi
met al conp® ¥sty highrerticulariy when evalyable\GErqup Yllkngble metpisomplex cgtajyptisamployet ed in t he

pres- 35 ence of a-trial kyl phosphine of the following formula (1):
[err] Wherein each of [err] and [err] Is an al kyl group and they may be
the sanme o lﬂ‘fferent from one anot her, and the sum of the carbon

nunbers of [err h err 33 The net hod aceor SQion
L e *‘WF e i

and Pt, haV| ng at I|)I gand coordi nat ed on the rret aI
and belng soluble in the organic conpound contai ning solution. 50 3. The
met hod according to Claim2, wheRein the ligand is selected fromthe group
consissting of phosphines, phosgfhl tes, olefins, nitriles, isonitriles,
ni t r ogem- cont ai ni ng conpounds, ‘Tgﬂr] di ket ones, [EF}]-ketoesters and

R3

wherein each of Ry, R; and R; is an alkyl group and they may be the same or different from one another,
45 and the sum of the carbon numbers of Ry, R; and Ry is at least 42.

2. The method according to Claim 1, wherein the Group Vil metal complex is a complex containing a metal
selected from the group consisting of Fe, Co, Ni, Ru, Rh, Pd, Os, Ir and Pt, having atleast one exchange-
able ligand coordinated on the metal and being soluble in the organic compound-containing solution.

%0 .
3. Themsthod according to Claim 2, wherein the ligand is selected from the group consisting of phosphines,
phosphites, olefins, nitiles, Isonitriles, nitrogen-containing compounds, p-diketones, p-ketoesters and

carbon monoxide.
4. The method according to Claim 1, wherein the concentration of the Group VIii metal complex in the or-

ganic compound-containing solution is from 1 mg to 100 g per litre of the solution, as calculated by weight
of the metal atoms.
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carbon nonoxi de. 55 4. The rret hod according to Claima1, \M}Eier n the ———
g
I |t

concentration of the Goup VIII netal conplex in the or- I ”I’m
conpound-contai ning solution |'s f EPo¥issegBHO 100 g per ’l”’ M '
solution, as calculated by weight of the netal atons. EP 0 429 9

Tabl e 3 Nunber of Conver si on Yield of of Rh by ti.nes
of the of 1-octene al dehyde precipitation reaction

(ol % (ol % (®pble Birst tine 97.8

97. 2 99.7 15 2nd tine Q7.0

96.1 s 99.2 3rjd tine 9710 6.3

99.6 20 AccolgimfetOokhe rrmgrglrafent ng,ld%(gup F‘Foﬁ%f}il r2bPi d corrpl ex
can efficien ggvf)?cgﬁgr %(% fqr. Qiﬁ'e ouh@EcBAt BY ni ng golution
containing a g_gnsp ( g gﬁ or ijpdesipib&tépplfication is
particul arly ﬁ?ﬁﬁ A% hat hereb) 5‘8 &bl e t(efficiently rlecovera

valuaM e G opp Vil noble retal conpl ex as a sollid conplex Eurther, the
catal yst for}a hydrofornyliation reacti(n can he re over)eR(:jq efficigntly and

In an active]Eings 59‘1“8 sifnpl e98p§raticn amtf hn b¢ rec d to thhe

reacti on syspem—miretety—tiire—trydroformitatrom ageously

be co duct ed] 9Rgapijadustrii al agake. The inghistriall val wm of the Jpresent

|nvenf|on i sfvery Fil gh parjticularly whédn a valuablé Goup Vill ndble netal

conplex catafyst |Is enployed. 30 Claing 1. A nethod for recoveringg a G oup

VIl metal solB3udctipeex frlom aA7ePgani ¢ corfforhd- cdnt ai Mhef sol ut‘i on

com ai ni ng alcrotp—vi+t—me " ' al conpl ex
recipitated in the pres- 35 - ence of a trial kyl phosphine of the

foI owing formula (1): [err] wherein each of [err] and R3 is an al kyl
group and tAeyrdingio thepriedeat isvdntibnOGroak Vil meakolid comple can effitidhtlyctie réodisred from aand
t he sum @fgatiheonpavrdaontaivingiutionabnthiging 4 Groap Wil iNgal campleix. Iis eahssifordhdustrial applivetion
met hod aderertigilady High irGhatit intlerebypassible to effivien(Grrecoper ¥idhlableGranb Vil ookid reetal camplex
conpl &« cemiselidrrompjexy Funthen [thescalalystiferd@ hiydrofprmylationseaction e he reseviered etficiemtly anp,
Ni, Ru, PRRactivgstateRya simplegpgraian andpgo P?rgcva'ed Pmamev%wwtheamwfmg%d
coor di natw'?s‘rfa'ﬂ prlvantagegysly.ba qondusted g avdusirial spale. Theindyetgal value of the present invention
conpound-LERt FhRerisulaty when 8 ¥eiuably Croup Minohig metstronelen fRiMtYS #BPIvPhi m 2,
wher e| n the ligand is sel ected from the group consisting of phosphines,
phosp | tecz?I olefins, nitriles, isonitriles, nitrogen-containing corrpounds,
K

[err]-di Tes, [err] ket oesters and car bon nonoxi de. 55 4. The rret hod
accor di ng, t ngtl?o'd %, ;lacow)gﬁrg rgu t\}ﬁ? &9@&%%&\&& ok agt)rgglt?r?co%ﬁhm Irlln J:
Compl ex 1 Oihe s R A il bl Wit el e s 00 g
per lggre Ofenéehﬁa Eﬂikﬂfph&ﬂhrneﬂﬁth‘s@dusmﬁo 1) el g t 0 al at oms -
- Rl
gy
P P —R2 , (I)
\ .
R3
wherein each of Ry, Rz and Ry is an alkyl group and they may be the same or different from one another,
45 and the sum of the carbon numbers of R, R; and R; is at least 42.
2, The method according to Claim 1, wherein the Group VIl metal complex is a complex containing a metal
selected from the group consisting of Fe, Co, Ni, Ru, Rh, Pd, Os, Ir and Pt, having at least one exchange-
able ligand coordinated on the metal and being soluble in the organic compound-containing solution.
50
3. Themethod according to Claim 2, wherein the ligand is selected from the group consisting of phosphines,
phosphites, olefins, nitriles, isonitrites, nitrogen-containing compounds, p—diketones, p-ketoesters and
carbon monoxide.
55 4. The msthod according to Claim 1, wherein the concentration of the Group VIl metal complex in the or-

ganic compound-containing solution is from 1 mg to 100 g per litre of the solution, as calculated by weight
of the metal atoms.
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5. The met hod according to Claim1, wherein each of the t

for [err] and [err] of the trial k- ylphosphl ne of the for*ﬁ&ﬂﬁﬂinﬁmnm
| east 10°'carbon atoms. 6. The netkmdsneepBring to Caim 1% neach 0
the three al kyl groups for [err] and [err] of the trialk- 5

ngggmﬁOq&iﬁ,&ﬁoJ%ﬁeﬂa}n @rﬁer@\{lﬁ ﬁﬁh &Qegﬂggﬂ%s%r aXd Wﬁt hod

sel ected from t he group consi stl ng of tri-n- tet radecyl phosphl ne
t ri - n- pentéad oy ingthaisdebordieg to Claim: 1) whetein s yi tpd1ihep ik groufsifor-Ry, R, and R; of the trialk-
oct adegyi phosqphdsnmqedfﬂiefonmméomyhtpémplcémmatdmsi - n- el cosyl phosphi ne,
di - n- dodeyl - n- oct adecyl phos hi ne

di -n-tetrdded 1'- h '“é‘??d"ﬂprwsﬂ'é%@l?ﬂrmﬂa&eé 1’ |"|‘Pe
8. The net h@ ?‘ Tf 'H’H’ "'“?Aﬁ'é’}‘éei" ?Wadgﬁa

IS precipita 1ne

sy Irlne
of thet orwldﬁn't:%defyél’ gf’??ﬂ'l"%? "h‘é E;ﬁﬁg yfpg 'gﬁ di ssol ved In the

of gani ¢ cwwmetﬁmrmﬁmcﬁm + wh&¥éhn thé Sroup vin raawodmteta%m%mm A8 pregnéd ai M
1,\wher ei n tfaeatpaﬁqhammhawhaspﬁﬁm}%tf& ul ;P FifPanP4tér FteSrallp Vil nididl ¥idoived
|nert to thel.m,g)u‘gan\a doinpdid-cdntafning BOIG6N. he met hod according to Caim?9,
wher ei N, the solvent is selected fromt he group consi sting of nethanol,

et hanol® & oJheméthodactentingito Glalwdivdereinshepresinitation is eondyecied inithapraserics oieselvintinert 20
11. The net hé?jthagwwmmtﬂ@"d%i m 1, wherein t'he spreci pi tati on treatnent

,I[ z (aogfl lr:,lc gﬁd\ﬁﬁ%a?:gtp%de etnﬁo iy u f f A &I‘:k ?&%l khyl :ﬁr%%e rcfua oonsistlimd a anoldl ng

seRay atgd 25 pror‘?a"reco ere separatlon 13 A
hydr of or m44atthe methiBd de66idifdtb clarnpdwﬁéraﬂmashmlﬂt&foﬁmha& REorALASH 4 & teperati@ Gl | NY
an ol efinic GemP@ieeoew t h carbon nonoxi de and hydrogen in the presence of a
Goup VIII netal conplex catalyst, wherein at |east a part of the
hydr of or m/A2atThemethedascording to Glaim 1. oherpig the pregiitatagh GrounYiibrmatal eelid cemniey is separated
preci pizt at i orﬂndreetypmhxsoﬁmﬁwheeqsraé%nce of a tri aI kyI phosphi ne of the
foll ow ng é ereneaho nd errll' an aIk
group and °t p('.')‘f’m %‘f °t§: gi
of the car bo monou ogen i D: res nceo 3:: xca Erf?e}n

t ns It g a
separat e and %'nc
recycl & to t orrry a on reactlon zone 4 The rret hod accord| ng to
Cl aim 13, V\herel n the hydr of ormyl ati-on reaction is conducted in the
presence of a solvent inert to e hydrofornyl ation reaction. 45 15. The
met hod according to daiml w%}zrei n the sql vengj s selected fromthe
group gpnsisting of aromati t\] ocar bon conpounds, ketones, ethers and
esters.  16. The nmethod accordihg.to Caim13, wherein each of the three
al kyl groups for [err] and [erﬁ of the trial k- ylphosphine of the formula
(1) has at |east 10 carbon atons. 50 17. The nethod according to C aim 13,
whey gi n each vdereinteachdfiRe B2 and Ryls agalil graupfand thil ay|be thersgme endifferegtiromigae anothas | -
yl phosphi ne dind thesum gf the, Fasbon pymbescof By, Ry andds s1a8 leas A3 i preginiiste, seppmite o gechyer hod
accor di ng t o the Gfous 1S metg) romplpx catafyst, whichly recycigdigdhafivireforpviationreactionzone, (1) s

| ected f
o ot gemggg;g gga ordng tﬁ%}ﬁ% Eﬁ&ﬁ b h%f&‘r%htfoh ol BHGAK R RRLARE
I ne, tr I

oct adecyl phosp n- elcosy p osphlne tri-n-eicosyl phosphi ne,
di - n- dofiec1s. - The aathadiseyrtipdio Sl 1dcwhetkin the dolvbiitiscelestéd fromaise gnabp conisisting ofEnematic and
di - n- hexadec ytydmeatt®o gonioorsis ketones, dHers and esters.

16. The method according to Claim 13, wherein each of the three alky! groups for Ry, R and R; of the trialk-
yiphosphine of the formula (I} has at least 10 carbon atoms.

17. The method according to Claim 13, wherein each of the three alkyl groups for Ry, R; and R of the trialk-
yiphosphine of the formula (l) has at least 16 carbon atoms.

18. The method according to Claim 13, wherein the trialkylphosphine of the formula (I) is selected from the

85 group consisting of tri-n-tetradecylphosphine, tri-n-pentadecylphosphine, tri-n-hexadecylphosphine, tri-n-

octadecylphosphins, tri-n-eicosylphosphine, tri-n-eicosylphosphine, di-n-dodecyl-n-octadecylphosphine,
di-n-tetradecyl-n-octadecylphosphine and di-n-hexadecyl-n-decylphosphine.
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EP 0 429 963 Bl 19. The nethod according to Caim 13, wheregj

metal ctonplex catalyst is precipitated in the presence of. [Eﬂmmi“;m@@ﬁ“l
nol’'s of the trial kyl phosphi ne of tEro&2eeaBt (|) per gram L owp
VIIl metal dissolved in the solution. 5 20. The nethod according to Caim
13, whereify tHEmEEhEHRcorling to ERinfds, WRIEH RE _eroamﬁmhu domplek Stdiyai ib ArbSiskatol intehee -
presence of fld3iHcd offmbt ogﬁbln%lscﬁftﬁemﬁlkylf:ﬂoaﬂ) loPtRe PoRIE® per grdn&orh Brthe Groug( | )

per gram at oNyfthetd: BBscive@itithe \olionet @l di ssol ved in the solution. 21. The
met hod according to Caim 13, wherein the precipitation treatnment 1Is

conductged d0n Thinmethodareording to Claim 130ivkesein the Geoup Villanetaheomlen catelyst i pregigitated! in the
conpl ex cat alpyesence 8firom Tl Ofrmols otthestaliyintivanbjne of theffasinyia () per grpmeater of the@roupdfil, e nt
i s sel ected fmetahdissowedjn hegolwtionsi sti ng of net hanol, et hanol, propanol,

n- butyl al cohr |, acetonitile an dl'[.matthglf [ rrih% megt‘?’s'coI gteﬁrﬁtt&o&eseme
accor di ng $o %f P&gﬁ corg| tPgla gﬁgﬁ% |GF'° ifation tregtmeftt s conqueted M dHtreted’ at
a terrpewatureas(? © ;ﬁ":'e'g%rgu \mi *S gge;r h&%’. The met hod according to Caim
13, wher ei 5, t¥AEmBth&FdcEdrdinytd ORm2, SREER e sbivenfiPsvibuied fisih tAé grouplcorisfetiigadt retRanolf

frQm -20 to [gpfahdl, pfépanch A-butli HiboRte labeishitle sriadieltFifdrdarii@i m 13, wherein the
reaction tenperature for the hydrofornylation reaction is within a range of

f r om r oom 23efijbe methad escerding te Clajm B5wheTdintherpredinitgtion dreament isgondyctey gl p fpmperature of
wher ei 1%t he riomcT81980°6r essure for the hydroformylation reaction is within a

range of from atnopspheri.c pressuyre t 0.206 2 -

hydr of or mA%at "8 el *ggfy'f‘%'g%mﬂ’[u‘&?"ﬁ"g“ tﬁe H’ff%’f'o °%r“n§?'§'?kg)° 'f)dra%ﬁ%ta l@yer?tgrgcogi ng
an olefinic cfﬁ’ﬂlp% R th carbon nonoxi de and hydrogen in the presence of a
G QUP ! | 28788 InefREBEENING BICHIN 53, whardin B reedticN tgRisurCBNRORYARbToRRyldlioh fegainnl,
wherei n as t hewiidevahde dPRMPIBOR fethpertd200e6. a tri al kyi phosphi ne of the
following formula (1): 30 [err] 35 wherein each of [err] and R3 Is an

al kyl gr ougs. aFhe nietteg acragling & Gléim 13.whereisrtheiieadtion pregsur fos thedwdrofarmylatien reactionds ¢ he
sum of the cawithinrs rangaiotfrom atmospeerie pressuiedp 20:26MPaj280 4. | cast 42, |'s used, and
at leass a_part of the 40 hydr of 0 lL.atign, r t Lution |
W 1 ann Sk et iR 2&5}%@%&@ Sl R
and recover tzq ani c@rH&% 'm(fsal Jné,wht% 01% i h\‘&rh ru nb, %ty sﬂamto?thBhe
hydr of or ny| atﬁﬁginéﬁmﬁwp Z0ne. at entanspr~che 1. Verfahren zum

Gewi nnen ei nes feSten npl exes sines Metalles der Guppe Vill aus el ner

ei ne orYani - sche Verbi ndung ent hal t enden Losung, die el nen Konpl ex des
Metalies der Guppe Vill enthfil 8 wobel der Konplex des Metalles der
Gruppe Vill ausgeffilit wird i d. Gegenwart -sines Tyjal kyl phosphins der fol-
SO genden Fornel (1): RP RB2-R2 15 WOr | n# des von R, R2 und R3
eine Alkylgruppe ist, die glei oh _oder verschi eden von den anderen sein kann
und di e Summe der Kohl onst of f at of@ von RI, R2 und R3 m ndestens 42 betragt.

- wherein each of Ry, R, and R; is an alkyl group and they may be the same or different from one another,
\ and the sum of the carbon numbers of Ry, Ry and R; is at least 42, is used, and at least a part-of the
hydroformylation reaction solution is withdrawn and subjected to precipitation treatment to precipitate,

© separate and recover the Group Vill metal complex catalyst, which is recycled to the hydroformylation
reaction zone.
45 Patentanspriiche
1. Verfahren zum Gewinnen eines festen Komplexes eines Metalies der Gruppe Vil aus einer eine organi-
sche Verbindung enthaltenden Ldsung, die einen Komplex des Metalles der Gruppe VI enthéit, wobei
der Komplex des Metalles der Gruppe Vil ausgefalit wird in Gegenwart eines Trialkylphosphins der fol-
50 genden Formel (1):
R1
: - P - Ry
55 \
R3
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2. Des Verfahren nach Anspruch 1, worin der Korrpl ex des NEt aIIes
G uppe  Vill ein Konplex Ist, der eI n Metall enthalt, ausge “ ij&dﬂ! ““\
G uppe bestehend aus Fe, Co, N ,RerodegedBi1 Os, |Ir und Pt

ei nen aust auschbaren Li ganden, der dem Metal | koor di nat i v zugeor dnet | st,

auf we. st und yoh, f E&Q Vi ﬁ,, RL %rﬁa%ﬁb ﬁikﬁ&wyerammwam@mash JoR b hdbré 4eir-

ist. 3. Das yehalb Shindéder onnpkmd FinkdsfAR AR ew hit st aus
der Gruppe best ehend aus Phos- 1 phi nen, Phosphiten, ef i nen,

Nitrilen, 24 smasverfahen na@%nsﬂ:@dfﬁdﬁaheﬂl@mnlex/@smwdgeﬁup@m sie Kermnpdex ist, der

O Ket o St erein Matall ehthit, ausgevibikaud derBruppBhestetiendiaus Fe Fo.iNh &y, Rl BéhQgcitund Ptes i n
di e Konzent r aindestergeinekansighasitmeen digendet tder demdMethll koargfinatiyzugegrdnet ist) ayfweist undiin

or ganl sche V@pmmgcl@n@mmnenemwmsmnqIPH"B@'?tel ch von | ng bis 1Qy/ | der
Losung Ile t hnet uf d e des v\nchte der .

. Das ver Entéw o &Iacg%f u%. blnd ﬁﬁ%ﬁﬂﬁf&&
R2 und 1R3 de _ SII EEI f

Kohl enstoffatone s Verfahren nach Anspruch 1 vvorl n jede der drel
AlLKyi gruppgn I:IanerBIwen ﬁ?chIAHSImBB 1060vin dib Kerdzkptrativnded Ketplexes des Rtalles dertBRippb Ui TE|
(1) m ndest engdet bie bRBMRAS Veifdasguithalishtion LEsunPicBevadhivaint g bia a0 den sisunliegt] ,
worin das Tr leﬁbhﬁb@bmpmumnaeaeﬂwmhsadmeamwvahlt i st aus der G uppe
best shdhd aus Tr-n- tetradecyl phosphi n, Trl-n-pentadecyl phaosphi

Tri-n- hexaﬁjeﬂ:'g‘w nwhAmuchid@r"aleded’er:QMgr Pﬂenfﬁrﬁwﬁzwdépﬁﬁwﬁ"ﬂm%'ﬁﬁ n,
Tr1-n-dosyl p ?I(')'M‘d%tﬂmﬂfé@wﬂsﬂf@e'!‘& cyl phosphin, DI-n-te- 25

Ver ! ahign Bads Xﬁ%feﬁh kgl %55:5% FAAUR Y R {F;g@agggus@ﬂ%&mﬁs
e

Geg€nwart von m n- entsenel nem s Irial kyl phosphins der Fornel (1)

pro G ammeg, Omddv&fdmh a&dwe\sspdﬁﬁ 1, Wotiyae Tidikyiphos shiteiet Formist (1) atégewihitisbaus d@ Geuppe
Ver bi ndung erdektatien@adan-nitshadesgptaedhing Tri-n-gentadevyipipspHir, Tri-mwhexedecBithosphinDiig-octa-
Ver f ahr en nacdacyfghegphia CTii-rieicosyiphiosphitlj Bri-nAdes§ipHobphing DitndoGeayloractadecylphasphin, Di-n-te-
Losungsamel s teuéusl-rgm;adehylphdsumnnd@gemddyﬂm-démhmhim ex des Metall as der

G uppe Vil let. 10. Das Verfahren nach Ansp s Losun sm te

I
ausgew hi t & as Yerdahmpn nagh Ay tallesde \% R
P I Ides%g Iﬁ ﬁg@iﬁg ru pe VI,
P I Rt e L uggq@@ﬁ ;

el ner TeWtpeg at jis visiQdhren Askn ANSrRR £ waiiiblubrilbng in BbdeRwartbhes Iﬁaﬁgm%lﬁﬂddg e

Anspruch 1, %5,{ﬁb§qgm%ﬁg&fd@§m,tgbgg&teeudg@ml,ggx des Metalles der G uppe Vil
ab- 40 getrennt und durch Fest-Fl Gssi g- Trennung gewonnen wird. 13.

Hydr of or my h9. eDasivggahesninadrAnapraang, wiein descLissungenittel avsgewiibitistpug der Gruppebpaiehand avs
dur ch Ugset zeMetbanaleEthariok Ptopangl, &@hlulalkohek Avetoritthend mmetmme-nlﬁn n ox | d und

Va ff Ge
G aFS)Fe);S \/O | I N ﬂ?ﬁnwar é\tAglIﬁg’sczll rIgI)OfI lg %\l&%ﬁl\?@gtgsﬂ%&%ﬁel e%rm'_l 6maera r von -7g Els 80°C

Hydr of or rryl i e?‘ﬁ?l 70- 45 gen und einer Ausfallungsbehandl ung In
Gegepvart @p NG \LFfLﬁLrI%EIPKIQEMHI 1 Svofitdek msgamasstﬁwmk désl I\)e’dllébdei- GFuppe VIIe Bb-
wird: Ré 50 getrennt und durch Fest-Flilssig-Trennung gewonner wird:——~~— R3 WOr n

jedes von RI, R2 und R3 el ne Al kylgruppe Ist, die I eI ch oder verschl eden
vonei nanden3.sHydwfdmpisnngayertahin gurblerstelung einesdatmylisnion gwlﬂ% piereh Yrasetzeq einegolefl,
R3 i ndest ensnisgher)arbindgng mit ohlepragnoxidind Wagsesstoff in ¢%9§'a't38P'“EFeI§°“WI?I"§IaIVé¥°’§I@I'°s
Gruppe Vil | aMetsles derGrupse Villiyarin misdestans eif tell ser Reglfipnsioeuna derdiydrpfarmyfiegung abgezo-
Reakt | offszoneg¥ed eiges Audjungshehandiyngin Gegenwariines F‘IW'P“W'I‘"G der{olgenden Formel (1) un-

terworfen wnrd

R1
/
% P - Ry
\
R3
55 worin jedes von Ry, R; und R; eine Alkylgruppe ist, die gleich oder verschieden voneinander sein kdnnen

und die Summe der Kohlenstoffzahlen von Ry, R; und Ry mindestens 42 betrégt, um den Komplexkata-
lysator des Metalles der Gruppe Vil auszufélien, abzutrennen und zu gewinnen, der in die Reaktionszone
der Hydroformylierung zurickgefihrt wird.
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Anspruch 13, .worin di e Hydrof ornylierungsreaktion in Gegéﬂ““‘ﬂ“ﬂr“‘mmmm
L8sungsnt tteI s ausgeffhrt wrd, dase geagesssber der

Hydr of or myl | er ungsr eaktion inert Ist 15. Verfahr en nach Anspr uch 14,

dadurch g ey f .
aus aronaﬁil"sg 'ga?':gpﬁ Ahsg‘g:%ﬁ?%" ,E‘ gg&h 'om?'%“ﬂ%t hern un Es'?ern
ausgewahi t bhren nspruch 13, vvorl n jede der drei

Ai kyi grup F!C.n V&rlfdhreRhach Rasphu’(lﬁhd,%addeﬁgeﬁiﬂnﬂdi&hyét,ﬂﬂs@ LaxBngdmittel Bax dexGrugple pestehend

mM ndestens  1QuddidthatischbokdhidinpaeeritetiverbibdungdnaKetdrien, fEtierremd Estern anm\pir«M 13,
worin jede derdrel Al kyigruppen fflrRI, R2 und R3 des Tri al phi ns der
Formel  ( t )16niDeeivesfakrepnasisAngerkehidarasn e dendreiikyigruppen fr RisRayad FB%F g’ﬁ’ hins
Anspruch 13, dWT’FP'@d@"“PP‘P'&“R%PEM‘G’QM?’?P%r Formel (1) ausgewahit |st aus

derG d )
T - nugenf Zu% ﬂﬁﬁ% nﬁ'ﬁ?jﬁéﬁn uch 4?5 ‘?ﬂw cfe?frlaimggrﬂpdeﬂ R, R und Ry dea Tralkyiposptine
S p rn- n

Tri-n- elcosylpho osy phosp _

Di.<n- dodects] -Das Wirafd@fach Rﬁbﬁﬁ:ﬂhﬂ,’hmrﬁdaﬂﬂal%hosphin der Formel (1) ausgewahit ist aus der Grup-

t et r adecyl - npe Gbsishesd/du ITA-RRdMatiecypibsibin; Tri-fipentedecyiphosphind Fd-pthptedenyinhasphin, T&n- Das
Ver f ahr en nacbadvogghosphin, '&nax-enwphnspdiemmiedommudpm.ﬂl-ydedem-nﬂésdemhmmfedDiﬂ'er

G uppe Wi | |  ltewadiegiavoctadecyiphosphin upd Bi-iphexads@y)-nidedyiphosglin, Tri al kyI phosphl ns der

For nel (I)“ %g%&ggﬁ%ggﬁﬁ;&ﬁ?t al | es der Gru da‘%ﬁ. Eﬂ“' éegeng

| t t
o S L e e i
bi g 100, l\/bI eﬁ’“h@ i fler Lpsurg Btéﬁ'}ﬂ?'?'fﬁ Fornel (1) pro Grarmatom des

Met &l | &% h 13, $6fin deBiSoipix1GflySstdr dbsMetalldd deiGfuppe VIl MiGegbn- 25
21. Verf ah ren, g'.ﬁaﬁ“%amg J:%nalkwvi?bslahiﬁk Y %ﬁ&ﬁﬁ:u G&&?hﬁbﬁwdé Métgles der Grup:;

Gegenwart si de\/\#wgggmhgg%ﬁstadﬁsgam,u hrt wird, des gegenfiber dem
Konpl exkat al ysat or des Metalles der Guppe Vil Inert ist. 22. Verfahren

nach Anspr2icVeddhrenatti Ansprach 13omatndis Asfllunoshehiangling in Geosnwart eines Lesuposmjtiglp pie-
best ehend ausgefunct wmamwemmmxomwwqwdehMﬂale?f'qﬁk@n&V'" inggtst-onitril
und Dlrreth formamd 30 2 Verf n h Ans c

Ausf al | un PR!E ﬂg‘?ﬁ %' 1B ﬁ‘ﬁggrnmé'm é‘%ﬁ%&’g@"d@é‘!’&s%ﬁgf“s%oec
24. Verfahr ent ?PQE b FpRenoh & Butfalksha ungs andl ung

bel el new Tegg afephttbnifabh Arsbruth 13, winR bl ﬂ&b&llurﬂﬁfsﬂéﬂhﬁ:ﬁg alrbgeflinrt wird bébeinel/emipsratinason
nach Anspruchzdgisseserin die Reakti onst enperatur fflr die

Hydr of or myl i erungsr eakt bon I m Be- relch von Raumt enperatur bis 2000C |i egt.
J. .- 284, VéefalirermacrAnaprush 12.vorin divAvstitiingshefiendiung el elpgr Jareresiis Yon (AORIS B 2t
Hydrof or nyl i egefihgoirdakti on In el nem Be- 40 - rei ch von Atnosphirendruck

bis 20,26 MPa (200 at IIe lier
Herstel | en%ﬁ‘?&? ?ﬁ!;fc ?ﬁp&g Fﬁﬁ.{g%g 8@{"] @g‘r@h%r?@% ﬂ'gn‘l‘%‘m“” im Be
ol ef i ni schen "9&P KM UTE™RATEMN RS #foxi d und Wasserstoff In Gegenwart
el nes Konphexyigiaey fich Rﬁs%ru@ﬂ T woriYRbrHobitionsdfick f6¥ disHyBroldimhylierurii@lealionia einem Be-
or gani sghe” Vejelth Wi AbGosphérerdhidhls 2gMiaRoB @bt , worin al s 46 di e
or gani sche Phosphorverbi ndung sin Trial kyi phosphin der fol genden Formel (1)
benut zt wi @Y: HytofgPmylierungegerfanen awm Hers 'baeé nligeten ﬁf?&“ "‘S°‘=°“ elner
Al kyl gr uppe i definischen Veribintiung "ﬁ&é?‘eﬂmﬂ@mnﬁﬁ@ﬁeﬂ?ﬁ@ ﬁ%ﬁ 'ﬁ
‘di e Summe der eingsiMatailes dsr Bruape Vilh dorsiperorganiah B%‘Jﬁ n "5,,%1“?"55?
und ni neest endie grapnisphg Phogphprveshindung B‘HET'%%"BWB"'UH" 8'? 8f o U7 " gezogen
und ei ner Ausfallungsbehandl ung unterworfen wird, um den Korrpl exkat al ysat or
des Metalles der Gruppe Vill auszufallenrq abzutrennen und zu gew n-

/

50 P \ R
R3

worin jedes von Ry, R; und R3 sine Alkylgruppe ist, die gleich oder verschieden vonsinander sein kdnnen

55 und die Summe der Kohlenstoffzahlen von Ry, R, und R mindestens 42 betréigt, und mindestens ein Teil
der Reaktionsldsung der Hydroformylierung abgezogen und einer Ausfaliungsbehandlung unterworfen
wird, um den Komplexkatalysator des Metalles der Gruppe ViIi auszuféllen, abzutrennen und zu gewin-
nen, der in die Reaktionszone der Hydroformylierung zuriickgefiihrt wird.
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1. Procede pour rbcuphrer un conpl Er®4gea3st d' un nmtal du G

partir d' une solution contbnant un conposo organi que, |aquelle contlent un

conpl exe drevendieh@dénsdu G oupe Vill, procbdi sulvant |equel 5

conpl exe du m-tal du Goupe Vill est precipitb en presence d'une tr | aI Kyl
phosphi ne e Pracsti@pdiikiiscupsiét un coMmpbx solitip d'ud-Metal du Groupe VIt B partir d'une solution contenant
p/ R un composé organique, laquelle contient un confplexe dun métal duRSrodpa Vill, procéd@siuivahtfegiet! | e

chacun sles r e tansplebi du rital éi Gidispeadit estipréofpitd b Bésahds Wiuge tRdIkyyhEsphiné deds fopRule/san t
etre ldentiquestedy: difffrents | ee uns des autres, et |a sonmme des nonbres
d' atones de carbons de Rl, R2 et R3 esat au noins egale A 42. 2. Procedo
selon la revendication 1, dans | equel |e conplexe de nmetal du G oup. Vill
est un conpl exe conte- 2 nant un m-tal choisi dans | e groups
constit¥e par Fe, Co, NI, p RU, g, Pd, Gs, Ir et Pt, qyagnt au noins un
li'gand 6changeabl e coordonng ad metal etetantsol ubl e dans |a sol ution
cost‘bnant| e conposA organqug . Prochbd6 selon | a revendi cation 2, dans
| equel le ligand est choisl dans |le groupo constltu6 par Ies phos- phines,

| ee phO phi btfmsJaeaélIé)éhbéulnyE;ﬁz ela, Igzerl es& (fmogrgealty?oert]cetsr ses velﬁi l% gu%QS

contenant de

nonoxyde de cgy q@ betlsae on a revendl 'ﬁ?lon gf“’?a
concentration o|u orrpl exe de netal du G oups Vill dans Ia sol utlon

cont enant S rrocsEEsHbN Grehadictich 15dahs I6dtellle doRplaxeid hé@! d BFoupd VIN €t whomplexe conte-
sol\uti o, cal ment mendanctpidl ddss le gupdtconsting pke FeoaNl, Ru3Rh, PB, OsPir ety dgantai muinslua
revendi cat i Orlignd édlaengeable cosedonrsiaa mital etisant sofuble dargfaculpiizs cantengritie coyanesé dRjaniqbR et
R3 de | a tr|aI kyI phosphl ne de la fornmule (1) a au noins 10 atones de
carbons. 63 sRipndaevandication 2 danedrauel s ligend pst chois! dans lp rmupe coRsiiugpardesphes o s
groupes al kyI &lﬂ” phites, les(olétines Jes nitrlles, PP&P'W'P*WG%’H?F%@'H@“F‘&”W\J?’@(
a au no#ns 16 8%?’ gétoesiofahle moagxyde deSaBONA A sel on | a revendi cation 1,

dans 1 oquel, | grodgu &uidhYd reVehdisaBbH 1)Gansifa Jeﬁa édﬂ&émtﬁn & Mfgdte 6 Pt Srct 38 s

groups const i b 48utidd EonteRarit fe'oorﬂpo&ﬁ&rﬁa% PNAPPI00 § Bar litrédelid dotuliorD Saituidel B polds
phosphi ns, | addsatomes dnisocy! phos- ph| ne l'a tri-n-octad6cyl phosphine, la

tri-n- elcosyl phosphi ne,, la tri-n-docosyl phosphine, |a di-n-dod6cyi -
n- oct adBcyb. pProsids seken la feyendication fl Gdanslg@ml/thacunales tal argupepdiyierrioinRa, Biet Rade la
di - n- hexad6cylria|h¢| e!@eghineghbéqsmulnﬂ)aam@s 1P’P’9@9ﬁﬂ?°§'§¢f@n la revendl catlon 1,

dans | equei >ﬁe de dg?‘ ﬁ tﬁrg@ e | anré“ sence
d' au noins I W‘ﬁ‘ﬂ?é% d§ 26tRydela
at ome- ggamme 'H 'l°2ﬁ“'“aﬂ° ?:W? ymefisd tﬁ"? ?"5 sol ution contenant |e
CONpOse Or §anp@tias séléh 1a %vendﬁ’&ﬂaﬁ ¢ AfansiBhueila trigikyi %ﬂﬂie%ﬁd fBrnulb. () Gét BRoldicakEe | @
Pr eci pi t at i ONgrBispe csrMRGS ek 1A tERSREIRE/FHHOEDhive, U triHiDleMadskyl pHoSSHING, 1 imareXddBcyfios-

conpl exe de nptird| la Gith-dctadétyiphddphihe, latn-eiblis@ pReEphifeCla GFn-dodosypHesphihe; &tdi-ﬁlmd@cyl-

dans./I equel | ®ocmiétybptioshink, lacdvaitadaddam&ch&écgrpmpmnmnat-d-bexﬁuémn-dém phfesphine.
t hanol ,4l ' et hanol, ie propanol, |'alcool n-buty g %HCF "ac6toniltrile et le

di n6t hy! f oP-rraﬁ'PEPéé sw i yendiesish Prd'enaémuehlp qoavlm gifpo Yl egtprécinfieen pst- | e
traitenent delPPataumanad mols deledtalp ahnsphine "A"’J‘PTE'“'P HRatstons wartyie durastaldu greupe

dans la solution contenant le composé organique.

9. Procédé selon la revendication 1, dans lequel la précipitation est conduite en présence d'un solvantinerte
vis-a-vis du complexe de métal du Groupse VIN.

45

10. Procédé selon la revendication 9, dans lequel le solvant est choisi dans le groupe constitué par le mé-
thanol, I'éthanol, le propanol, 'alcool n-butylique, 'acétonitrile et le diméthytformamide.

50 41, Procédsé selon la revendication 1, dans lequse! le traitement de précipitation est conduit 4 une température
de -78 4 80°C.

12. Procédé selon la revendication 1, dans lequel le complexe solide de métal du Groupe VIl ayant précipité
ost séparé st récupéré par une séparation solide-liquide.

13. Procédé d’hydroformylation en vue de la préparation d'un produit hydroformylé par réaction d’'un composé
oléfinique avec du monoxyde de carbone et de I'hydrogéne en présence d'un catalyseur formé par un
complexe de métal du Groupe VI, procédé dans lequel au moins une partie de la solution de réaction
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12. Procedb selon la revendication 1, dans |leque le conpl ali :
“metal du Goups Vill ayant prbcipiti esat separe et rhcup IﬁEu"m m’mu
s6parati on sol de-liquidse. 55 13. Ero4adesBi hydr of or myl a

preparation d' un prodult hydrofornyle par r6action d' un corrpose ol ef I nl que
avec du mon O)&eﬁﬂﬁoﬁq %&p&lré%tet egﬁmlLe m%m%e prdcipliafioneh E@sdﬂcélﬂm@ IRy posUT
formb par un : G oupo Vil, procede dans | equdl au noins
une partbe de a solution de reactlon EP 0 429 963 Bl

I 11111 ™M1 1111 o hxdroforrryl ation est retiree at soum se a un
traitengent de precipi tatlozzen presence d'une trial kyl phos- phine de |a
formula suivante (1): P R (1) () R3 10 dans
| aquel | e chacun des restgs;ﬁl 2R2 et R3 ast un groups alkyle et ces restes
peuvent etre ldentiques ou |ff6rents | es uns des autres, et |la somme des
nonbres d' atomes de carbone 8e Rl, R2 et R3 ast au noins egale a 42, afln
de faime pr6cipiter, de separer et de ro6cuperer | e catal yseur forrre

conpl exe de densdequelle clmcan e restps Ry, R; ehRoept vnpeam'kweatoef ?:P%""lfé?’? 1{1 q%'
dé.reaction G"HVEFPE‘}?BFH% $ PYYRS. °‘l'ﬁs°“!"r‘ﬁﬂ?édﬂ“l§§l‘{ﬂ“f’"l°§ ¢ SAORY T Rt Ra % &y ans

| | | a reaRonsgpplep nd 6
e e iy g doap A éﬂ‘g}%ﬁﬁ#%ﬁfﬁ% FoRREAgReiiBuues .
sel on 1'% revé’llfhfeﬂ‘éﬂ?sbﬁ%ﬁdaﬁfdﬁ?"? ﬁﬁgﬁk"f ®at choisi dans | e groups

constl tu6 e TordcBds SoRARIVRRdIdAMEN 13O PIBERAa AbEHER AT myl4tRF edt BinAGIR®n pléssnbe

6thers et %n%&&dﬁhﬁeﬂe&w—ﬁflﬁ%aoﬁﬂ*mdnloﬁnﬁﬁﬂ&ndl cation 13, dans | oquel
chacun des trois groupes alkyle pour RI, R2 et R3 de la trialkyl phosphine

de\l @ fprmsl @rdcsys seionle rpindisativ 14 demsdequelde scvahiaatehoisizians)is groppecopstiuéerles) | g
revendi cat i orcomﬂqsésjudmcdr@qmmmwarhwétsﬂqwlﬁ @hqgvmslfpesteral kyl e pour Rl, R2

g;r Egﬁsdell a tr| al kyl é{rpos‘ﬁml ne dgwa? mef%“ i a uprsa p%?r Qtepﬁ%%'ge

phosphi ne de tT'?!M‘ ?Fﬂ'f'%lde('? °"8'§T c?r-?&"? AL 9R P ips constltuh par Ia

tri-n- 18t r foGGY s PORA M Yortndicdtitn 19, band 1&]@4‘&@%& ré1§160pes Akjle dodr Ry, R, et R; de la
tri - n- hexadbyduyPHasphine &b la formul®(di 4 molnd 16 &tbmé-deGarBehecy| phosphine, |a
tri-n-oicosyl phosphine, la tri-n-docosyl phosphine, |a di-n-dodec

n- oct adecyis. (Araspéselvs la revendication 13cdana aus|la irialky eb Igfpronyie D Péc'&s}/qd&“s le
di - - hexadcy el Guytudgiacs pit éeadécyphosphioe, B gertask :aww@%mmae

dans | efjuel ~ | rhineda etimpsteddcyighasehi v*ee-@e%oewedetﬂmwwawseﬁ'&up§‘-'Vi'
prhci pi tb an Tpedaséeytrhogphing lasii-p- cyhatogtadégd Phogphing efls fi-nfiexadaey-praocy phesy e,

rgrg}‘): 3“(1)&'9 ppr"égé’?gaf‘%r a% %\?n {3,dons dEe Egﬁ %'fi%:hidaaﬁdﬁfbgﬁﬂ*:&mm&gﬁens

catal ysgur fof %’é ,F] békhtio oups Vil est precipltMan
presence de 1 a nol es de la trla kyI phosphine de la fornmulo (I) par

at ome- gr ana® Pracéds selon la revenditatioie1 3 dand leqdst e wetslysein formd pardsocamplebeertie métel dudrope on.
40 21. Proced@ e pracipiisan préseacedi ¢ & 100owies 39 1a tialkyd pHoenhine e a forntule(]) bar atome-giamme

pr éci/pi tationduaaétaldmeubuisetvutedlsqgusﬁkmgeolldiomn sol'vent Inerte Vi s-a- vi s du

catal ysg@ur forne per |l e conpiexe de rreta du Gr IID d6 SR Ion
| a revendi &ht F‘BPP"Q&“"“&“JH‘?"W@% 13 ‘f"i ‘%H"’? 'S] %""gﬁ% u s°"°°
constitue parSyvantigerte yigayigdu parfesLomp's aﬁg] 2 oo " n- butyI i que,
| actonilt hl rzgd honqé ént]%étfoﬁ’ﬁ{rﬁﬁns%uel fbyoloant eé? Elﬁi‘sf—‘diﬁs 18 @lolpb doAstitué par le mé-

r

revendi cat ['ong fiahel e%ﬂig ol, I dicoblimaulyRIVE, PhcstbRitri &t RidMetipfidraamieat conduit a
une tbnfferature de - 78 a
23. Procédé selon larevendication 13, dans lequél le traitement de précipitation est conduit 4 une température

de -78 & 80°C.

24. Procédé selon larevendication 13, dans lequel le traitement de précipitation est conduit & une température
50 de -20 & 50°C.

25. Procédé selon la revendication 13, dans lequel la température de réaction pour la réaction d’hydroformy-
lation se situe dans une plage allant de la température ambiante & 200°C.

55 26, Procédé selonla revendicat-ion 13, dans lequel la pression de réaction pour la réaction d’hydroformylation
se situe dans une plage allant de la pression atmosphérique & 20,26 MPa (200 atm).

27. Procédé d’hydroformylation en vue de préparer un produit hydroformylé par réaction d'un composé olé-
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. 24. Proc6d6 selon |a revendl cation 13,'dens | equel le tralt |
preci pitation est conduit a une tbnperature 5D de -20 Hlm Z!ﬁ““,!’u,", :
Proc6d6 selon | a revendi cation 13, erlesmobmiel |a tenmperature e i *

pour |a reaction d hydroforny- lation so situe dans une plage ailant do |la

t brper al ur e &R ARLAGPmGRRide 08 Sarbar-et B S S Presbride aaN SEtEly<EA b3 phdun -

dans | equel WAt eﬁﬂé’mﬁ'ﬁmﬁﬁe&mﬁfgo&lﬁa&m; a;emyﬁ?% dDebR 4Rl SO
situe dens URRahi a8 Bonpobdidanidie phdspRbrE. b FiBiky pRUBSHRIAQE laGotRuid s Mé@? MpPa (200
atm. 27. Procede d' hydrofornylation en vue de preparer un prodult

hydr of gr myi o par reaction d_un conpose ole- 19 il 11111 JI1 1
111111 EP O 429 963 B1* 2R1 L M S finique avec du nonoxyde de carbone
et de |'hydrogene; en pr@s__p_c& d' un catal yseur forne %r un conpl exe de
n6tal du Groups Vill ayant \un tonpos6 organi que en td qgquo ligand, proocdb
dans | equel, en tant quo coggosb or gani que phosphore, une tri al kyl
phosphithe de la fornuls suivants (I): P -R2

} "R3 10 R dans | aquell e chacun des restes Rl, R2
et JR3 est un dgnsdenyslieshqcyn desagstes By Re gtRa@st up gayeapikvie ekoep frsles payvrok iy identiques
differents | é’%@éﬂ’%‘éﬂg{%;'&lﬂe? gulres, gt la pommaa fleg-ombres dalamep de cagpong i fusRafl Re o Bhns
de Rl, R2 et 'MNS egal e 42 15 est _utlisbe t hs, une
par i o e | 2t g,*;qpf’“d‘%'}s.saa?f%&ﬁzE;*ﬂﬁ%étb‘*gﬂ%"éf!“%:’%ﬁ*‘fiﬁi‘té’e‘é?ﬁﬁw@mm e
Aun tralte , I ] (g er et
de recup-~rer cpploxe d y ietﬁj'r 767 n’g '%'ecegtrrp‘%gg(eénaé %ﬁ-?%lrwﬁ&&hgupsﬁ‘%ﬁnﬁ

| equel eat recydcl dans |a zone de rbaction d' hydroformylation. ,' 20 28
30,35 4p 45 50 55 20
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