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[‘err] Pressure (atm abs): Pressure (btrBalid): Syngas ratd o (1): 216
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Cobalt in oxo product: Swngss @R t deposi t ed "51 stripper: 9 50

100. 90[err] St andard vol une %5? yhgas per vol une oxo product. [err]
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Trm ndter p urs ‘ 'f,‘ 3:"@& ugjtrThe
stayed at'" eve as eV| ence f‘ cont en ppm ar t er

30 minutes strl pping. Fromthis it was eia@@gd t hat approm mat ely 50

percent of 30 the cobalt contained in the stripper water was in the formof
Hydr oeebal t car bonyl , whi ch Stepgilgecowitipngobal t speci es which can be stri pped
i.n this manner. Exanpl e 3 A Tergpersturei | ar to that ¥cribed in Exanple 2 was
carried out but instead of ter E’%”ecﬁ? on into the oxo 35 product, there
was injection of a 1 wt.% aql@8tEe Yon of sulftlic acid at the top of
thévStgl pper unit. The test g?,eggg goated after S@qhours with no.sign of

[

pI uggi ng. Results are summar In Table 3.
Sulfuric acid solution':; 8
Outlet cobalt distribution®
50 Cobalt absorbed in nonenes'™: - 82.1
Cobalt in oxo product: 0.3
Cobalt in stripping water: 16.2
55

99.6

Y Standard volume of syngas per volume of oxo. product

@ pParcent by welght of total cobalt fed to hydroformylation reactor.
60  Stripped cobait.

“ yolume percent based on oxo product.

Further stripping with a mtrogen stream of the aqueous phase collected at the bottom of the strlpp"r .

did not decrease its cobalt content, which remained.at 4469 ppm. From this it may be deduced that the
65 aqueous phage did not contain any cobait in volatile form ) )



TABEE 3 40 o - Strippi ng cond|1t| ons Tenper at ur e:

[err} I?{\vessure (at m abs): 1. EM0 183546 B syngas
ratlo[tenrflr] 8% 100 Sul furic acid solutlon[err] 8 Qutl et coba1t
distrib sorbed i

E |
o1l o2 e %@“@ﬁﬁg nh*°zr°’ﬂ'§°mﬁ§rx oy mzmﬁ ¢ svecus
16.2 55 99 Jaepa gl il s sy ymsg to Vb erenwas

[err] Per CGWHsh&VthQU ua mtvmhabataq aﬁ&uu emn 6P X prafiuch TR b duch Bter
[err] Stri pstingaasl dnalybear fiot cd&hwﬁmepermewhs»basndwwmmdpbawmtp of kb stFipper and
stri ppi ng \injeétioa of frestolgemic stid salntiarf wesdisagmedsThelagesus phdse withdrawn at the bottom of
bot t om of ttheestymr a8 evapiorhtedin aflash drumearidithe overidad centaining 0o cabialt bt conteiningnart of
at 4469 foreyis agid qustsef?}n e WBJE\HEF %Wa%'seﬁm? whg;mers F\H%@"ﬂﬁ af the flash

cont ai n’ an age g clr lated rW en pecessary, 3
cont el nan ﬁ“ g*ggu,qr ;@ag Vé: - gme:w’ inee e
of a 1.5 wigp caswe.eyaeu w.@ P rhes

uni t: Fur t Ner s Garibdte s@eahsPind slymt &émmeinyt HRe process was
stri ppets wasrmsisstbd 4fek nmhoﬂ&mﬂatolsiyi\ ooblugﬁmg awﬁwsncmﬁﬁ Gl)e s maridasMT4bI e bnd the
where it weanalytical vasaltecid TableSount ercurrent with Water (8.7 vol une percent
based on oxo product). The 'oxo product after washing was anal ysed for

cobalt content. The wash water was recycl &ABLES ¢ he top of the stripper and
injectign of fresh formc acig.sol uti was di sconti nued. The aqueous phase
wi t hdrawn at the bottom of t “ﬂg‘})@ Was evaporaggx@ ina flash drum and

t he overhead containing no cobal containing part of the formc acid

was sent to the wash tower andebss@eb (@n ¥Fhi Nng wat en,g The bottons of the
fI-_as\h/lo (concentrated in cobalt formate) was recirculated to the first

hydr of d#nyl ation reactor. WerSyngseetaly,  a water make-up was introduced at

the wash tower, and the formc acid content of the strlppl ng wat er was
mai ntained at 1.5 wt.% The brEaiRicag rﬁ?H‘é‘H‘és into wfiZch the cobalt

entrained in the stripping s Q,-ﬁ, §orbed was delivered to the
oxonatign reactor as process ﬁf& .various stre in this continuous
process were anal ysed periodica Iy The process was termnated after

229 hours with no sign of pl ugrresigre (dtaeaispst condi titons are summarized in
Fable 4, and the analytical results in Table 5. TABLE 4 20

Strippi. Jng condi ti ons Tenper at uFasmic acid solution™: 958.7Pr essu_re (atm abs)
1.8 25% S ngad rat i EEFT] e - 111
Formic acid solution [err]: Flas ifggcondi ti ONged0
Tenper at ur e: . 60%9 Fb%eg'ﬂf t?'?Mmabs) 1 Formc acid
solutions [err]: 8. 7 Fl ashpghhddgihons Bottom't eggqr at ure: [err]
Over heads [err]: 68.3 40 Bottons [err]: 41.5 [err]
St andard vol unme of gas per vol Bewonmaf®:0xo0 product. [ems] Vol une percent .
based on oxo product 45 [err] Percent by volume of total flash feed.
50 55 60 9 ™ Standard volume of gas per volume of oxo product.
N “ Volume percent based on oxo product..

5 ™ parcent by volume of total flash feed.

50

8s

6o

65



EP O 183 546 Bl TABLE 5 Cobalt distribution Cobalt recirculated with
nonenes[err] 81.5 5 Cobalt ERIOABISEE6 Bt h water[err]

1772 Colalt neke-up as dicobal toctacar bon‘yAB[Lg%r] 1.3to

Test cowalt bal ance [err] 99. 3 Cobalt analysis Stream
Cobalt content [err] Oxo cgpffsistibiioner Stripping, before washing

0. 0018 Washed oxo product cobait recirculated with nonenes™ gnene [err]
Aqueoussphase from wash tower 0. 0234 20 Fl ash

over heads Cobalt recirculated with water'' none [err] FWA&2h bottons
1.39 25 [err] As percent of cobalt fed to _fi'g)st 0X0 reactor. [err]
Percent account abl e cobal tCokalt make-um g dirobajtectacadonyiised on Edbalt in the
systemggt the beginning of.the test plegs the nmake-up cobal [err] in

wei ght ger cent. [err] Not T&é&‘@@?’gg‘f'%'%ﬁ?) EDTA anal ysis; <5 %?o?n 30 A sanple
of the aqueous phgggaf sfaifsishe stripper unit was further stripped wth
nitrogen after acisggdrhcation with sulfuric acid. The cobgbsaitcomest rati on
di d not decreases ' i ' ' i

phase. . A met hod @fo predusyaftey suipbiat. before washieg cr ude pr oduc©.0818 a

cobal t-catal ysed hydrofornylation reaction by contacting the crude product
in the presence of ¥gahed oxg pred¥Rous aci d and subsequentiy sBf™rating the
aqueous phase from rofornylation reaction product chgnagterised in
that the 40 contact "ﬁﬁ&?’% a\s/ﬁ{?%%agﬂoé”%rrn of stripping gas tg'ogéril‘trai n _
vol atil e cobalt corganRemesddd t he water or aqueous acid di gggves cobal t
species not entrained in the gas under the conditions of tenperature and
pressure enpl oyed fReshdettamsont acting. 2. A nethod accordi ng.38o claim 1,
Wher-€| n,t he stripping %as containing the volatile cobalt conpounds is
subsequnt |y AYitParoeBlcR! kphak fpd to first axpaeackert o di ssol ve sai d cobal t con'gqunds
therein and t :eff’sﬂtaﬁcf:‘:ﬂs‘b'"e %éi;ﬁﬂ@'%ﬁ&r'ﬁ‘ﬂ bpsed,pocpbaltin the systerg et the beginning of
hydr of or myl at i, fﬁ! rﬁa{“ﬁ?’“% hod according to claim1l or 2, wherein

t he organic hy&dp b il@BV'EBTAG@ﬁJsEsQQs%HQUCt from whi ch said aqueous phase
‘has -beem separated is subjected to a water wash treatrent to renove

residual cobaAtsampRcofcthersi@dusi ph@gsd Romethe. strfpped\unie Was durthae strigpDwith nittagemafter
j} wher ei n avidifietiontveéth sifwriv esiai Thet qobalt canaentiation diti notdectedsel showing thatamolvdiatibEobalt
ydr of or my W8 ipeasentdm this Beser oduct prior to contacting the same with said
stri ppijgg g:g.§. 5. A nethod according to any one of the preceding clains,
Whergrn sai ®ntacting i's performed ¥ t heEEsence & “An aqueous organic -
acid, the resyl AidginsdBRbdmdviNg! @bl AP fcau rg.lygaé& df 3 GBHEG dfdRfimytdfon
concent r at Qedctiér Byl d6risting ithe gf%ae BFod0ESh fheé Ble Sf WoteF wfﬁmwﬁ?ﬁ?& #\fﬁiedyq‘gnﬂy
carried outsepdating thetagoebud hasdlfro® the hydofsriglation edadlionSprbdicd cHarddi@rised in ik dhe
‘cont act*f ng costagimg fisowritheaistieamtolfi stripping gasce efttain vatsdtilecabalt coorpounts cend theaveate rog agrieous
aci d, the ragidigdiaspives enbpit Bpecies notdntriaingd ingthe gessunsenthe cprditions ©f temparatute and)prepsure

concent r at &M YG%E‘{‘E:‘\? 'F’%%“ .?3‘"&- @at gl st ‘F{ e}‘ﬂ(}r rapﬁggazop‘e,q?ndhg?oqu ‘g% witha
slurry of ¢o ! 'I‘ém 3\8
"1 Dot Aol ol ot e R SO e R b oo
erude hydr of owhﬁmoarbowrassfeea cifi Pbr 2, WhdAditths ofdahid hydrofdr@BtionreactioN Bidadé from
accor di ng twhich saidagubousiphBse/ae béén sepirbiea is subjeCrod focd Nvitad wath trestirieflt td GerRéVeTesidual
phase i s oxobéltspdcigOremainingthereinas .conpri si ng nol ecul ar oxygen to destroy

vol ati | e cobaBiAmathpdascordingde cleisn 3 wheteimwashwatar ffom said tregtment s introdurcedintti thgcrude
to cl ai®fh 5,"ydtoformyiatien testionipsodusterias te e&r@cﬁmﬁaimembm@ syigping @ps), of

h

: ' @ accordi HEO“ in sai ormed in
cobal t (a5 JREALS:H an satents Biage s i%%gg%%ﬁg?wm& =
i ,?35&:%.;: H,ﬁ%:fr d in the prl&nce

me %Pﬂ“%
. . a u ¢ acid, the in
clal . e R e P R
aqueous aci d Basmethod adcoriny td 8 SneoPBBIRIEN t&A v n o
A et hod act e agntaquddily ofjafic Béid, ticrefliliigdbilitcontaiiniFaquadie bRdse isicBRceAtiatedatid the:
.aci d i s foreeneentate ik defivered tolalRafdlyiGiefbrhiingdone and combined with a slurry of cobalt oxide in higher
: alcoho! and/or a solution of cobalt soap in higher alcohol, and the combination is thereafter introduced into
the crude hydroformylation product prior to said stripping stage.
7. A method according to claims 5 or 6 wherein, prior to concentration, said aqueous phase is oxidised
60 with 8 gas comprising molecular oxygen to destroy volatile cobalt carbonyl species contained therein.
8‘.,A method according to claim 5, 6 or 7 wherein the concentrate contains from 1 to 2 wt% of cobalt {as
metal). : :
8. A method according to any one of the preceding claims, whersin the crude product contains from 5
to 15 wt% of water or aqueous acid based on the organic content of the crude product. _
&5 10. A mathod according to any one of the preceding claims, wherein the aqueous acid is formic acid.

10



TABLE 5 Cobalt distribution Cobalt recirculated with nonenes [err
81.5 5 Cobalt recirculated with waEP Q 483 546 B1 17.2 Cobalt Mllamt"m""
di coba,lioct acarbonyl [err] 1.3 10 Test cob

[err] 99. 3 Cobal t anaITﬁgFESStream

Cobal t content [err] 15 aypai distributiof¥© Product after stripping, before
vashi ng 0. 0018 TReabuntelveiaicakitichonenes™ 815

none"' sAqueous phase from wash .tower 0. 0234 20 Fl ash
over heads Cobalt recirculated with water” none"' Fl ash1bdttons

1.39 25 [err] As percent of cobalt fed to first oxo reaig [err]
Percent account abl e cobal £obalt make-upas ditobaktectacarboryidseq on Ldbalt in the

systemgt the beginning o 4/s the make-up cobal ggaferr] In
wei ght percent. [err] Not ff%%f% at“etbaﬁang y EDTA anal ysis; <5 %?om 30 A sanpl e

of the aqueous phaggn bhéyeid he stripper unit was further stripped with
nitrogen after agudafd cation with sulfuric acid. The cobgbbaltcsenear® r ati on
did not decreas&—shew—ng—%hat—ne—ve#ﬁH—e—eeb&H—%&&—pFeeeﬁH—Hhks—
phase. ' ai ms 1. AOreptoductafter gripping dpefoodwbshing om t he crude9®PHluct of a
cobalt-catal ysed h droforrryl ation reaction by contacting the crpude product
in the presence of agoxgProgutt ous aci d and subsequent |y s8P% ating the
aqueous phase fro reaction product chyy erised in
that tdee 40 cont g}(’:\{’&ﬁép}ég&g '%ML%:érg'gm of stripping gas tgog%tral n

vol atil e cobalt con‘ggu.m,sheaag\d the water or aqueous acid di assd*ves cobalt
species not entrained in'the gas under the conditions of tenperature and
presgure enpl oyed Flesh battathscont acting. 2. A method accordi nd 380 claiml,
whervelg the gtrippi ng tgas cont a| n| ng the volatile cobalt compounds is

subsedlient | y ,pﬁn‘? g ‘“ m cobal t oungds
therein and {qﬁe‘i’@ 'L ﬂ'}g%b'" 3 oéL |°r'i' ok} f‘?sﬁg’fss’ ﬁgéab ts'"ﬂ“c?@d“f'grmﬁﬁgggmm“g of
hydr of or nyl atsi Q¢ At hod accor di ng to claim1 or 2, wherein
the organic hymtqfewcmleq;\,lmﬁ@@gg.goaspb.qa.duct from whi ch said aqueous phase
has be¥n separated is subjected to a water wash treatnent to renove

resi dual cob® sanspieof ase peueniss iphgset themeahe stripperAunit Was durthec stripped) with nitregem after
3, wher ei recigificatiogawithy suifugippeid The cplait qeaprntiation did notiastedsd. shawinglatna ptatigcobalt
hydr of or m)Y3§tArei¢nt B3R PBPSepr oduct prior to contacting the same with said

strj pp_;,ng ﬂ 5. A nmethod according to any gne of the preceding clains,
whefein sard contacti ng is performedin the"ﬁresence of an agueous organic

acid, the requlal ndho8 U Fbino@Rg Bbal HEmMOME MR &h}a@& of 3 CBAEEIEIyRLaTdASyEon
concent r atréadtibh by hisabting1ihe cudeOprodidl G EheS prigsbnidy @f WhRF BY bQUeb0s) adid afid isGsequently
carried oumparéting\thecaquadus pbase drorgy the hadrpfoomelatién cdaetiore prbdyad charattesisedrin shatcthe
cont act?i ngroptacting is withe dtréam ofstrigpingsaes teeriBin voigtile aabalt compoundsaandde mater qranueous
acid, the wg@waom cetzﬁ}aappc'mtemwngd %i‘cfb%éﬁﬁs"’ﬁ%?&&’@ cpaditions ob irmreratyre AAd prageure

concent r at ¥} 3" é? dé* tachng; cat zone. . and,

dm 1 ? n?n ? m %d‘rcha glmds
iy of s et R S CR E et
in hi giser ‘ﬁomﬁn a&ﬁa@ aﬁé r-msréfsnﬁ iobdcabn 1T ro Nt o
crude hydr. of @& Myrhé@hbd Bccprdirietcigivhi 106t 2, Othl&irdthSbfgaﬁﬁlm@oﬁ:ﬁgﬂnoﬁ:ea&oﬁﬁﬁm from
accor di ng whicksaid aguedbupphle hicbepniseparasted is subjected tronnvatert wash tregtmenit emovesresidual

phase is osabamswws@emaminuhhqae- as -conpri si ng rml ecul ar oxygen to destro

vol ati] e é‘t‘i’@&“ %wherawmhm f said "’ﬁ}"??@l’ﬁﬂtﬂ'"ﬂ%‘i?&ﬂ'ﬂ?ﬁﬁc’“de
to clai’m 5'%9'%@"'7;;,, 8 g o REehia-con ,as '§°f"r"8ﬁ1"f PO, of i he
cobal t (asp,gpeﬁ,@g aq 4 f Y§§§ ($I'§ }eﬁﬁt‘:g am‘g} gaiyg c:r:rt?ate:lnand
Clai M5, wWhith Ghrvehtifio waﬁacéa LACJOnG Wb 31 Hyld Es

aqueous acid Gba&%mdd'temeimldheﬁhﬁlﬁt@h t&i wh&@tn@étﬂd&\t&l’uﬁ !é(‘pbrforﬁfad in the pﬂe@ence
A net hsd aefoorationsn squeavs/orgaric aid, tHegesuitingedbatcontaiiingraqueduaipbase id doacentya0asd the
acid is fotomeenteaty ig delivgred to gratglystpseiouydndgszons and gombrinddonitheecsharyiif wgbalt@xislean higher
10, wher ei ﬂ"‘t"l‘?b" r @ splyti W@»fﬁpaﬂmae'w%ea 'ﬁ%@ﬂ s\em»@b'aem is tbzreawrwmtqﬁ'eepd into

f rig i
accor di ng Y’Bm ' Nolibld £ fHepp SLr|
d accor ims or ren ior qéi 8% ? % S dlsed
used gy a mkaggmh Bkl el lE debbiio! Q&GL&I @,eio'ﬁ% it gt R iy B
from 2 od according to claim 5, 6 or 7 wherein the concentrate contains from 1 to 2 wt% of cobalt {as
metal). s
9. A method according to any one of the preceding claims, wherein the crude product contains f-om 5
to 15 wt% of water or aqueous acid based on the organic content of the crude product.

&5 10. A method according to any one of the preceding claims, wherein the aqueous acid is formic acid.
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1:% A et hod according to cl aim 12, wherein the volune ratio |SJI"MMIHJHMNHI
to 125:1. 5 . 14. A nethod accorEth)thQaﬁdﬁoﬂd of the prece s

Whér e n the st oL | t hesj s %‘ﬂ: o

to any dre of & }ggﬁﬁﬂi@n@'%ﬁ% @é‘&ﬁ fag:g m%hhg%quw&%%bﬁ%sed in a

nitrogen. 1GoiumeFtl @!GQRI Cat tHdYap du df o'

wherein said th&ﬁazhéwadcsrdﬁ@rxbbﬁ fmtwha :rathAQoluﬁéeaﬁ:uﬁﬁoh@uﬂrmhbam t he

déconposi4i on ps. @smethed @kcording @OArG| dneCus v preckatirg) cldiing, Wismgie tixt strippiggpasosoathrises

13. A met hodvmtbesisrghsng to cl aim 16, wherein contacting is carried out at a
essure bel ow‘fw\ arethed ﬂm@m to] @y wem;t%aremmmg ‘whereip thenstrinping,pas; eamprises

here

b bl Jﬁ"%@ Cileiibin ém*xgg'fm?ﬁt Tty

gperature’i s ressure below 10
Rlehydes anghn g&eg aI coho S ich corrprl ses orrry at| ng an olefinic

gedst ock wit hmwtnbmsa SccdRfing 10 ddv@ 17/ ﬁa&aﬁ&omﬁmmgoﬁmduédmm diprissige of from 110 5

& al yst t o airoospherepbsuiitet ni Xt ure contai ni ng hi gher al dehyde, higher

Fcohol , '%econwuﬂym odi sccoudingrid clling 3% wherbircthe gontadting tesmeraityre iscfeara bY tor 1001Com
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