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+ substituted hydrocarbon radicals that nake up a particul ar

tri organophosphirne may be t‘he sane or different. Such triorganophosphines
and -corr espondi ng rhodi um - tri oepaasptsesphi ne conpl ex catal ysts and net h-
ods-for their preparation are well known (see, e.g., the above-nentioned
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U-S. Pat enias hagd abave':'tﬂa?m&%oﬂbdphme B&Bn&&anedaaﬂmtaruanéﬁrkw e tHrsanvamroo

pref err ess bothiths liganiacomnpliel witiehodiintad well BH1ERB §tbgligarialsb P@sent. The amount of free ligand

pr opyl di i bideagi gl @vlelof ligend geemble ofdhddiuimthegtdl evaydnpih e liplidsarting material. In general, an

n- but y| danminatrof freeHigariiof fnen atout2c wbotli 390.amefératinofmphabog 5 toatolite, moled permetedf phos -
phi ne¢  dihedut wEtebpraseri brihd pémtiophadive, should by eitalirefiyrgsthydrpfoimmdation reactions.

trinap Pnteéty vagggmln@n reaction tempprgtucedipthe r@g;f qtfw fwm‘%ﬁ 60°Ctts p:‘%qz%%ﬁ‘gﬂ i§ preferseddindie,

tri (p- meit Whyepplydn penyenisntio gearateat atennerst ) f io 9

p- N, N- di ne WPfa‘rﬁaﬁB'Bs W@ﬁ&“@?’@% P°>$9H@§‘b%?fﬁé"a¥ FARGP TOEbpytiBd KPoyeBES  he
chor ce o’f'"’ Wﬁ%wt ﬁ"g’%‘ﬁﬂ it Prafertod h'(!fe "F‘H BP’§°"§€|E?1°PQ§“°FHB’ tﬁ'gquaﬁ cul ar

"'d ﬁ'@‘ 'Qf’f 1?‘?@5" : n 73%5' 1Pt he
gigitrre wgo el s i e
tain ance, in no que u orm cesses % I’% Is

consi st '93{0 74k

t he By €S '%gg, wﬁll%‘iﬁ‘e eiax,a.q; 'i rfglar;ﬁi touo E{; G d' um
By frdhPa bom /LkFa]200 aé ,era it 440 B¢ a&&ra@ﬁys For

eX a”D' e drbd%n R eibbr Rdhokidd e rdtg 1rdWPabBut i 46 1o B6! migﬂérqﬁémbﬂmcnﬁdm&x agen

al s Obol hoRiéX R InfdaEtidWeing frbM BbdubRDio WhBLRF0: 1a ligand. In this case, the

hydr ogen i &isthadtérea b drfe tRethipdofbryi}laf@sacibnssihgslighio phdseinlinedteselich 20w virich @bh-

I eactzs ONging dnelafthe afbremertiyned ki@ corhplexich@lyst®and] ag atsolpsnEtbereBO lighed bdting liquid al-

hydr of or deiydatcbraiensatinagrogdadts. By the beemogheeisbilingligidtaldeigdes candensétion rpdircsf, @s msgli at | on

r eact i onhegein, & npardtiercomele:5tixture aidihbailing liquid products which results from the condensation reac-

hydr i doctenefthd aldehyds ptodiaty of thedwdreforpiyiatian) pr@mhasaltysitdml below il eseresyaf eauatiing e

sol i d, rihslyina thelplddvde axtivtyrajdehydpgs & model; a?ﬁ'ewﬂ WB,
may t?é | fyeedjeisiudnthe hdepformyation gregess Aheys 1ex Pﬂ‘;a'lﬁ PQS?S(}? $eipbla in thesg ppla-
r eact i onvely pigh @F"ﬁ&t“i“\?éld “Wh%ﬂ%%&?’&#%t’"“tﬂ‘é@hﬂ"%rg eﬂtsh“fagvemméed per-

Rh4( CO) 1ied "’ rbon acet acet opat e, and
the |ike ?f B t e ure ‘ﬁ[P'bcaP ﬁ%efpeﬁﬁ en % e pless, or he reacl:ﬁ
for ny at abouP&‘O rcen an SP \sému lgl;(:)ver ercent and more,
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under thz?entc tably MBS ¢ &Eéﬂl{ %Tehgﬁ‘ﬁrew tHéTitc{EB'B ntratlons In the
range of f [aR8 i@idtmyRatibior 36 @idmpllprOiiend) B proikils 4F0 p&sib, S ﬁélﬁﬁﬂrbﬁatfaﬁ&%-ﬂbom
10 t a0 ab@rdide iR Aol - bltyRMbNyER is e okl atlagiile Hed insoRIFRighinormiainey thtiés b€
s4ff i ci evitiramdehydsstard vesirablb HolVen sin@ithSaldehdi RIS Sre thafMsdhdb REctRE Bhey slolig

t ™ or ganowérgs@hianeation maciors, eleh inniechbeence bfitatalyss g af @mpdrhtivel vpltanpedtures, t hi s

i nvent i ofrnatgghtholidy ligtid cdniepaatidn groduols coe aldetiylie préovuct] therefass, isvstdivediin varves deace e

| i gand aticpwasyiepistedbeiohusing bulyreldeifydd gsap itustgtiond | s at | east one nol e of

| i garfl per nole of rhodiumnetal present in the liquid starting material.
In general, an anmount of free |igan f fromabout 2 to about 300,
preferably from about 5 to about 20 nol es pergngl e of 1o rhodi um netal
present in bbg &ﬁ HOH..& .L.abEe_ior nmost

hydr%orrryl ati fe ?:tlons y%ir&forrrylg Bn reaction tenperature In the
range of from about 600C to about 130@go S preferred and It will usually be
convenient to operate at a tenperature of from about 850 to about 1256C.
The total gas pressure of hydr QH,CHy &b = NCCHXi de and ol efin may range
fromabout 6.9 kPa to 68.95 MPa (1 to 10, 000|p3|a) al t hougle=1t is
pref@sred that the hydrofornylation proce§§3§§20perat ed at a total gas 15
pressure of hydrogen, carbon nonoxide and olefin of |egs than _about 10.34
MPa (1500 psia) and nore pre- ferably F¥bstigytedyggrodeds (H1) (500 psia),
The partial pressure of the reactants Is not particularly critical and
depends predom nantly on the amount and nature of the reactants enpl oyed
and the desired result to be obtai ned6 For instance, in non-aqueous

hydr of or myl ati on processes, the carbon nonoxide partial pressure |Is
preferably fromabout 6.9 to 827.4 kPa (1 to 120 psia) and nore preferably
fromabout 20.7 to 620.6 kPa (3 to 20 90 psla), while the hydrogen parti al
pressure is preferably about 68.9 to 1379 kPa (10 to 200 psoa) and nore
preferably from about 137 9 to 1103 2 kPa (20 to 160 psra) In general the
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tsi ons*of the al dehyde products of the hydrofornyl ation process, as
illustrated belowin a series of equations involving the al dehyde,

n-but yral'dehyde, as a nodel. Such gegg@nssss on products can be preforned or
pro- -30 duced in situ in the hydrofornylation process. The rhodi um conpl ex
catalyst species |Is soluble in these rela- tively high bofing liquid

al dehyde condensati on products while exhibiting high catalyst |ife over

ext ended per- iods of conti ¢ﬁrofornylation. Initially, the

hydrof grmyl ati on reaction can ected in the absence or In the presence
of 'small anmounts of higher b0|I|n cﬁ;qygéggtgghyde condensation products as
a 36l vent for the rhodi um conpl ex or’ t eaction 35 can be conducted
with up to about 70 wei ght percent and even as much as about 90 wei ght
percent, and nore, of such condensation productds, based on the wei ght of
the |iaguid body in the hydrofornylation reactidn zone. Such "snall anounts”
of higher boiling |i g® al dehyde condensati o <¥¥bﬁﬁhg§3can be as little as
5 wei ght per- cent(%P eferabl& nore_t han 15 ght percent, based on the
wei ght of theCHiCHCEHE 8 HE™T FRISARSHEER 3 f or  exanpl e,

propyl ene, two products re'§055|ble nanmel y notn%buand i so-bu- 40

tyral d¢hydes. Since nor butyral dehyde Is the®nore attractive product
comercially, high nor %ndgﬁﬂigﬁagﬁ of butyral dehydes are desirable.
However, since the al deh 38 are thensel ves reactive, they slowy

under go condensati on reag% in the abqﬁﬁg_ g3t al ysts and at

conparatlvely | ow t enperat ures, to fornlhlgh boi 11 ng I|qU|d condensati on
producfs Sone al dehyde product theqefore, is involved in various reac-
tions as depicted bel ow using n-buyrai dehyde as an Illustration: 45 OH
- H2¢’ 2CH3CH2CH2CHO- > @48CR2CH2 CH Crda3eH,88,C00 .

1 CHO CH 3CH2CH2CH = JCCHO 55
CHSCHZZsubst|¢H§Qﬂ§CHQCH6H€H§CH§II) 6 CH3Q§}0M2¢6ﬂH$§§CEﬂ al do.l (1)
1CH3CH2CH2CHO 0 10 \

| OH CH,OH O CCH2CH2 ||
| " CH3CH2CH2CHCHqi 2mi 3 CH3CH2 CH2 CHCHCHEH49CEY,CH,CH,
1 0 , CH20H CH20CCH CHZCHSy%Sri mer 111)
(trimeso1V) 20 heat OH (dimer V) cH3GHASATGS CH3CH2 CH
V HCH2 CH3 CH3CH2CH2CHCHCH 2CH3 CH20H
© | CH2OCCH2CH2CH3 30 (di mer V) |
(tetramer VI')‘aﬂ‘h""a-cﬂ'ﬂ"l‘lc@h“"dem?j@Pf°i'°"ﬂ'!¥rfeﬂﬁi?!'ergo the followi ng reaction: 35
OH 2 aldol | > CH 3CH2 CH2 CHCHCH2CH3 OR 40
1 % 1 COOCH2CHCHCH2CH2CHB CH2GHB 45
(tetramer VII)
2 aldol I > CH;CH,CH,CHCHCH,CH,
OH
40
o | coocazcincncgzcazcn3
CH,CH,
45 (tetramer VII)

The names in parenthesis in the afore-illustrated equations, aldol I, substituted acrolein H, trimer IM, trimer
&0 IV, dimerV, tetramer Vi, and tetramer Vil, are for convenience only. Aldol | is formed by an aldol condensation;
trimer i and tetramer VIl are formed via Tischenko reactions; trimer IV by a transesterification reaction; dimer
V and tetramer Vi by a dismutation reaction. Principal condensation products are trimer I}, trimer IV, and tet-
ramer VI, with lesser amounts of the other products being present. Such condensation products, therefore,
contain substantial quantities of hydroxylic compounds as witnessed, for example, by trimers Il and IV and

85  tetramer Vil.

Similar condensation products are produced by self condensation of iso-butyraldehyde and a further range
of compounds is formed by condensation of one molecule of normal-butyraldehyde with one molecule of iso-
butyraldehyde. Since a molecule of normal-butyraldehyde can aldolize by reaction with a molecule of iso-bu-
tyraldehyde in two different ways to form two different aldols Vill and IX, a total of four possible aldols can be
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* The *nanes in parenthesis in the afore-illustrated equations, aldol 1,

substituted acrolein 11, trimer 111, triner 50 1V, diner V, tetraner V,
and ‘tetraner VI, are for convengewnassmsiey. Aidol | Is formed by an al dol
condensation; triner IIl and tetraner VII are fornmed via Ti schenko
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condensatTish ag’ﬂ&ﬁ’l‘j‘t’t’ ghasqsof the R’? Thegpatnany purpose sf the BROFZer {8, 9fcaursen o sg at or
Nst%VFe' 2%8‘!' éﬂa! neceSsagyHP FPMPYY REYISAR) H1S PP Bt Wi

via | | ne

enpl o%d m%'o‘f g 2 "aa °' P E‘ef’?PS'Pﬁef oRErPPYH APMPEE, | yst

sol uti on hen rg P solu'?nwa § lgg Loyed, Lf n 0{3 sa&j

Gaseous [y ARs gggaéiﬁ tﬁ)err ven “ftﬂ ¥y cas

Catal ot ek b,;ae b 5&*5‘@ ada Hh % N, use %ﬂ it aacﬁ'"ng
t i 5

absor bed yghdi&l srﬁﬂ Gy fetantadting d’eﬁ&é“i& m yl’agﬂé&ﬁoﬁxﬂna M::h he:\éﬁ'l iSe

Excess hygiufeedigdnd 0 6the clufinfabd SduiholdoRilardowil tHe B EnteféEnebe tﬂ@b&ﬁ&n a <he
single reactor 1 can of course be replaced by a plurality of reactors In

series or* palivitylab e percohl dfitteunglal avtititynecessarily shown, it can appreciated by
one of ordinary skill in the art that _at |east sonme propane is allowed to
escape fromthe system 15 In anofﬁer enbodi nent of the present

I nvention, with reference to Figure 1 B, a portion of the liquid hydro-
formylation reaction mxture is renoved fromthe reactor 1 via line 8 to a
product separation neans 15 where nost of the al dehyde and essentially all
of the C3s are separated fromthe heavier liquid catalyst solution. The



*(and optionally cool ed) catal yst solution. Excess hydrogen and inerts are
purged from scrubber 24a vi-a line 25 3la. Catalyst solution from scrubber
24a,” now cont ai ni ng absor bed C3s gpydsosligdadyde, is taken to scrubber 24b via
| ine 34. Gaseous purges are taken fromreactor | by line 26 to scrubber 24b

where ad e

The res uﬂt&ed%mﬂ o '% ?Egﬁﬂy%“ﬁﬁﬁﬁ'@%ﬁﬁaﬁsﬁgﬁw gQ S org%'%%fy‘ﬁ? d‘?e%hgﬁa g‘e and-
C3s, is rewgy ﬁ\ﬁgté?ﬁ nq}’th rbdshS oft sﬁsﬁﬁ%ﬁodﬁ%@ 9@‘2&%‘& hh&‘S‘JsLaﬁe are
pur geg f GQdhnine® bystﬁé H‘ géé'ir?t étv'aﬁ'm scrlifibed. 3n 1S Sask aRe SerdbBerWaES

SCJ ubber a0 Ml (A5 éi&)'&ﬁ‘dsoﬁé QMG e biNFPad bdiast lutistHoM i roddé depalzién The
exanpl e, stigpediédifibn wat Bis6 eudlelPondTOFCRb BUFC Bf paBsiff tRSsolulich thtbdghak aﬁﬁshytea a8 line.

pr essur e TR compddior?6F tim¥eippatcatalpst sRiitRR fod teth@cribbérwaler 24a can be operated at
a pressure dictated by the pressure of line 33. The single reactor | can of
course be r gl ,@/@ﬁy jty of reactors In series or parallel. In
order to m)mtgg e subject invent «%i thout limiti ng
sane, the f@utyidal Wkﬁ_ es€ provided. 35 L$ * A continuous 53- day
test run msmlu@t@dhemmgggl ] F‘iﬁﬂ%%@ hy§go; 4at| on unit
TPP

enpl oyi ng aTriighenydphesphlineandogigodl u _pystem A packed
scrubBer was enployed to recover ol efin, al dehyde 40 and ot her squbIe

gaseous comnponents reacto vent str am 81%’

r of
Feactor i SRR R L %ﬁ@eﬁ -3

nfgd from the System tH |
Pressyr ey, aé}"'o §iﬁ?:g§n g °§'§, ) 'sexaﬂl” e relssats drhsano
vapor ze? ver e react | on rate
gnol es L {”Tn@ B-J&Jhd Lhﬁ@r&éﬁlté’@éré’&‘sfﬂfowﬂ% at - Day 30 and 51 % at

Day 5 1 quid Ieavr ng the reactor contained a | arge anount of
gas and therefore a gas-liquid separator was used to allow the entrained
gas babbl es to separate fggyik oy ls SR 55 af Ry mtted to flow
back to the vapor space of t he react or e the 1emalni ng liquid was
directed to a vaporizer to initiate product sepa- ration and recovery
phases of th&ijgudcedlowlRate i nary purpose- of.s8hgmodephrzer |s, of course,
to separate gagehiviet FABY adeavi er catalygt sg%&tlﬂ?l It al so necessary
to retove he vres at the sanme rate at which &% bei ng for ned.
Therefore, ERAPIRREFaFof FFpRker t'helﬁabeﬁ?b%%llvxﬁﬁ Bpdested at a

t enper a- tur@ackuhout 1300C and at a pressugpsofgidsd kB g%gz 5 psla) The
now parti al | a on_was ¢o dto and was used to
scrub_ol ef | n¥, %&%Jel 19‘ gﬂo}éher a0l Lﬁﬁ @"base@ g’%o%‘aﬁﬁzlf‘g fromthe
reactBr vent PE'PPé'd#PeOJ-@r Qutd edo Gase Sefreame 5G. 0233 rgmoléghst ri pped

catal yst sol nigeRydes inamMEeidazt $eheagl dehyd h ranged-from
25- 35% of thg&fig%éf entl In t he un?t ra?dppe v %utlﬁkél%?% day average

l evel was ab e #fe CRF RIS ocTRd0923 gmetelhr tional
countgr cur r eRrepyleneoRegoiviery devi ce. Aceorgiygty, a packed colum was
dwthth e t solution entgri the top of the colum and
f|%WI ng dovm%aragrlygg %F%%}%%@as ent ered r'fea%'t%g bottomand (* Activity as
a percent of the Initial activity.) '11 EP0404193B1 fl owed upwardly. The
resul ti ngxaMRLEI2yst sol uti on now contai ning di ssol ved gases was returned
direc#ly to the reactor. For maxi mum scrubbing efficiency the pressure of
t he scr ubbdrancthetieatifapiity. apacked scyubber whs tgstedina pwitas fabliian as I Exaropl e Agaimeterdgl t he
pr essur ecaslyst artivity deglinesate yes chpervednihe pperptionof theiserubper had ng ¢rtestablg dedrimenipteffoct
scrubber o8 Bewvat 1.69 MPa (245 psla) and 600C, utilizing the
stri pﬁpaed catal yst solution fromthe product separation step. The stri pped
sol utTon was al so cool ed from 1300C to 600C by passing the solution through
an uninsul ated feed |line. The conposition of - the stripped catal yst solution
fed to the scrubber was: 10 Propyl ene + Propane
<0.5 wt.% Total Butyral dehyde 8-16 wt. %
But yrsgl dehyde Di ners 2-5 Wm. %
But yral dehyde Trinmers + "Heavies" 55-75 wt % Tri phenyl phosphi ne + Oxi de
12-16 W . % The propylene in the reactor vent was 0.104 gnole/hr or 23.5
nole % and the total butyral dehyde was 0.0306 gnole/hr or 6.9 nole %
Wt hout the scrubber, this valuable raw material and product woul d have
been vented fromthe systemand | ost. However, In this exanple, this vent
stream was passed through the scr ubbé® 20  and 97.8% of the propyl ene and
92. 5% of the butyral dehyde were recovered. The use of the scrubber had no
effect on the rate of catal yst deactivation.




The"s’peci fic scrubbing conditions and results were as follows: 25
Scr ubbi ng Conditions and Results Liquid Flow Rate "
- 7.6 gnol e/ hr Gas inlet Flow Ralge 0404193 B1 - 9.9 std. L/hr
Lengt h/ Di amet er of Scrubber - 18 inches/1.05 nol es Packing
- 1/4" glass rings Propylene in Inlet Gas Stream -0.104 gnole/hr 35
Propyl ene in Qutlet B : . “10]N- a8,,deByde in Inlet Gas
Stream - 0.0306 gnol e/ ream -0.0023 gnol e/ hr 40
Propyl ene Recovery - 97.8% Al dehyde Recovery
£_92. 5% EXAUIR Fleiw Ratanot her test facidi2 yymelesmKad scrubber was tested

In a sim lgyg f ' [ anple 1. Ag : pl catal yst activity
s TAROTIY ade ¥ AU

decl i ne r;te S._qbserved. e operation er had no detectable
det ri ment 2eN& cﬂla&?We#aﬁmgPan anyl §einchees 55. 09 inchas 0 404193 Bl
Scr ubbj nc Paekdinig ons and Results Liquid Mo Rpfféss rings -

4. 2. gnol e nl Fl.ow Rate - 9.9 std L/hr
Lengt h/ Di ?rrfjg%rl%o%f -%C}S‘ggetr Gas, §%f§af“nch°e'sqsl4.q)§m‘?]rﬁm§‘s 10 Packi ng
- 1/4  ErepylenegdnpOugiliesnGasi Strehmt -GON2S5igmade/hr - . 0843  gnol e/ hr

Propyl enealigenydiel 8h SaletSEa828ereafC29 | diEY %JH hyde in Inlet Gas
c Ebreal | et S J’ﬁyrr%gm -. 0035

Stredf -_..0 gnol e/ hr. Al'dehyde i n Qut
gnol e/ hr ﬁ#&ﬁéﬂgﬁelﬂeg’&&éﬁ Gas’ Stream -.0035 gmale/dw 6% Al dehyde
Recovery Propylene Recovery - 87.8% 2s.@wins 25 1. A process for the
recovery b onents froma ous stream of a process for
t he o- §3§?P§§%?‘%§}’§gg§t ed products baglla't%%e r hodi um cat al yzed
hydr of ormyl ati on of ol efins containing 2 to about 30 carbon atons
d¢opprising: contacting a gaseous stream containing conponents to be
absorbed with a rhodi umcatal yst 8ol- 30 ution selected froma
stri ppedecramtea!l yst solution, a cooled catal yst solution or a stripped and
cool ed catal yst solution under conditions of tenperature and pressure
sufficient Agocbsorthe RkoveSah hbsdrbtly domPéhett frbr @ gasRBis sREENCETlaSrdcidsdorititcpro-
cat al'yst Sduttioh @Noiygenbted produttscty 2y ihediunt-eazae Ridrofainglativs bf defins contdinirgXito
r ei nt r oduci abgut3h earizip atoms esnmisingponent cat al yst sol uti on w t hout desorption
t 0 .a hydr of or mebetadtinge gasenys stramiventaining co@onefls to e @bgorbed withsa thodjium chtalygt sob
C ai P 1 whettien selectadfirainasatripped cglalyst agiytion, ageplddisatalystsdiutionsos a sirieped andsogiedsatalysty ent

- stream 3. Splytionyndas ganditionseblemipanaiure andaressyrs suffigfeatte phsod ot leashpastion of the eaym i s
a vent st r PERYRIRIo tharaialysleniuerie fopm an sbserbestcompangnt catalyst sojufion and reintpdyciBg e ocess
or a gas reb§ehad cpppasent catalyshsolufon withoyt desomtiontp p hydformylalion raaptign mgdiugyy y genat ed

pr odugt Sz.byrhkgz%gégg Dot G 4 2R he R A Rt 1 éﬁéﬁﬁéf‘ég{?&mr%iv%“g 2

to abdut 3Q b, h conprises contactin in wth carbon
nonoxi de an ydrogen in a liquid body in a hydrofornylation reaction zone
i N the p3.esmaprecestacdortihgid Clail Daheieinaxid gdbéous ettepd is aval Stteain midsaid fpdesiringlhtion  Of
rhodi um i n eyl iexliqoid meyckagrom@ss ane s re@ribprocesenoxi de and an or ganophos- 45
phoruyg ligand, and In the presence if solvent and free organophosphorus

i gand, %e rﬁﬁ?%ﬁ‘f%{"}f@ofc'f’v‘i?ﬂ’f‘ %?*:SW@“F{P%F'?; ?HB%“‘F“F’BT@&P@YF%&W%&Q&Z ii?fal-;‘";
recovering ;gggg%ﬁé gggidﬁf%Mdm?ma%ﬁgacmfzmefaiﬁwlﬂe p egfr?;‘evgﬁ’rh ium complex cat-

alyst consisting essentially of rhodium in complex combination with carbon monoxide and an organophos-
phorus ligand, and in the presence if solvent and fres organophosphorus ligand, removing a portion of

the liquid body from said reaction zone, recovering oxygenated product from said withdrawn portion, and
recycling the resulting stripped liquid to the hydroformylation reaction zone, characterized by recovering
absorbable components from a gaseous stream of the process by contacting said gaseous stream with

said stripped liquid under conditions of temperature and pressure sufficient to absorb at least a portion

of said components into said stripped liquid to form an absorbed component liquid, and reintroducing said
absorbed component liquid without desorption to the hydroformylation reaction zone.

5. The process according to Claim 4 wherein the stripped qut;id is cooled prior to contact with said gaseous
stream. .

66 6. Aprocess forthe production of oxygenated products by the rhodium-catalyzed hydroformylation of alpha-
olefins containing 2 to 5 carbon atoms which comprises contacting said alpha-olefin with hydrogen and
carbon monoxide in a liquid body in a hydroformylation reaction zone, in the presence of a rhodium com-
plex catalyst consisting essentially of rhodium in complex combination with carbon monoxide and an or-
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reeycling the resulting stripped liquid to the hydrofornym
zone, characterized by recovering absorbable conponents uﬂmg
stream of the process by contacti sai d gaseous stream g@!@‘)ﬂ,ﬂ
| i qui d under conditions of terrpeﬁ%gﬁ?“é'gﬁﬁ pressure suffici'ent two 5
.l éast a portion so - of said conponents.into said stripped liquid to
form an absor bed corrponent | |qU| d and rei ntroduci ng said absorbed
conmponent i quid w t e ) tonscand Resul®g| ati on reaction zone. -
5. The process according to C a| m4 wherein the stripped liquid is cool ed
priof to | d gaseous strea ocess for the
pI’OdUCtIOl?]P%% ox{}g%é]r;%ggeproducts by the r'ﬁo&“\?ﬁ‘ﬁ{e}t&ﬁlzed hydr of ormyl ati on
of al pha-Gas c¥nket chlewiRat® 2 to 5 carbon datsies n/mnch corrprl ses contacting
sai d al Pheryial/blaétdr WA OGAMEEE Car HQN (AL AC dd) dhdlt! d body in a
U

hydroforrg/ a jon reaction zone, 1n the presence 0 m-com pl ex

cat al’yst "H} i ng essential ly of rhotli ddd"n Laes é‘)@»n&ﬁrbl nation with

car bon mimopylere diminlet IGas stream-- -.0343 gmole/hr _

. S>i propvlene in outlet ida W Jioliiio
111111111f°|§|¥]09r}1%zf'119%uﬁ%ﬁt 'Gas stream Y. 0029 qmoleéhr‘ S 1D
Scr upbi nd lgRhHde oy HRPRGAS tSETRaN qui d ORB6wWoRede/hr

- 4.2 @mﬂa{;idehrirﬁamtlléﬂ dad|swrd¥ie -.0035 gmole/hr - 9.9 std L/hr
Lengt h/ Di;;‘rr} e eof Scr ubber - 18 inches/L. Ogm I nches 10 Packi ng
-1/ 41 @RS ene in Inlet °&ag3stream -.0843 gnol e/ hr

Pr opyl enéldq?flm IR&CCWY Stream -.002987g@8l e/ hr Al dehyde in Inlet Gas
Streamm - .0286 gnole/hr 15Stem '

£82690eh Al dehyde in Qutlet Gas Stream -.0035 gnol e/ hr Propyl ene
‘Récovery - 96. 6% Al dehyde Recovery .

- 87.8%20 Clains 25 1. A process for the recovery of absorbable
conponeﬁ{aé‘“?roma gaseous stream of a process for the. pro- duction of

oxy nagegAgfro?%g(ébs bé/ the F’BOdI 8%3;061 zeq%# dgé)]éor | ati on of oI efins .
t L,

ot ?eihq”lzgng;g 4 oaRlaed ﬁ“ﬂé“%‘g‘o‘ia A e g'@d;{%- 30

ution sel ectf {aa g§§:tegd

9&% Mﬂén‘tg abs&b&aomnea%g t sol-
sol ugi on Oﬂboﬁse‘i '%{pe‘%?'g dd Qél &f
fficie

t enper at ur &uabith rﬂér‘i‘:ﬁr’?‘d&i&ﬁ‘sé’f pbﬁiu%df:ﬁss%l%%ﬁ ﬁfto @:ﬁﬂu@as oftloR B thd

COM  pONeNjchedtslin®d the tBtalystlsailitlon to fSriH databsibeli Conpahdht dithlydsdRli dé‘eﬁnmaﬁé\%e
cat al yst s&strbédddmpéidntcaialitisBiGkion wilEbut deRorpleh & HRdrofoRiiBBRRhctibmhadi)is t

sol ution wi thout desorption to a hydrofornylation reaction nedium 35 2.

The gr o@esEhearasessdicenriingdo Claim hwhersihthe gaseous treammis @b interiat gasequs sweagypr aNentr nal
gaseous st¥%a&m or a vent stream 3. The process accor di ng to daim?2

wher ei n Sa‘l’hep CAeS St { w erel aldt seous sfreamis g ve e d saji l('l)yd Iratla\tl%n

pr ocess T s/"2? ﬁgh i ?yg;gﬁ?gcés@ T a0 LIS R e ke
process fof the pro Senat ed” pr Poduct s by the rhodi um catal yzed
hydr8f ognyA f%ée@@foﬂf]e b RbtoR 5f oS hated PrddBotbylt Kb rdURIH. caB)z Sty OBy iaBEror Mbting
€ONpri ses &aRinGkg Ritd1gho@IB0@hBén didinsMHich corifriees tontadtify arfldefMMith BarBinaaMmbxideand

| i qui d bodyydiogerein B Ydlidblody ity hydréf@rmylatiba Géactivn z@r@rethe Preédnee ¥ a@indinteoBplexccat-
rhodi um coulyst ensisting essevitigitytof rthodagn is tanmpipx eaatdnationaith gartsdn mohadtieand anorgaoepbbse X
conmbj.nat i ophovustiigandcand vtherpresoraiibscivact and frexr gganophlgpborug igand, remopig e uertion gjand,
and 1n t hethp liquischodyfrant said péaglianizongnrgcdvering oxgenatadpredugbinesm said vithdrawriporfosandi ng a
portion of reexsting|theyasulingeidgped liqyithiathp Bydraiereyiption resglipe zonecthamelerizadbyorspyerinat ed
product f r Bispr8ahierompensale MR 2 gateryspieam Aidhe mespes hyrgnteqiag ?%&FQWﬁﬂ’eﬁ@M“bped
liquid to ‘E "’fWﬁf’r'Bf"SP F%P("F' WSPE%@P?’%}WW%‘E‘*SSE'H& Helenb foj abeagp ﬁf“?t&ﬂ?ﬁ@?l ng
absowbabl € éﬂ & inte g3ighs '8‘6 ‘§f°§T‘F’ 39@? g %ﬁ#@":@?ﬁ&%gndﬁ? odvRngSE ng
sai d gaseotf§o® F@H‘H?W‘t"ﬂ"'%'ﬁ %d(eﬂ B e ydre R} YR PP ons of

tenmper ag ur ﬁw%e& MQQO élUifnf4' vmeﬁﬁ‘ltthé é?npﬁgﬁﬂﬁlp is%&oléd%&tto &nﬂ&'@vﬁth Sdid gaseous

stream.

55 6. Aprocess for the production of oxygenated products by the rhodium-catalyzed hydroformylation of alpha-
olefins containing 2 to 5 carbon atoms which comprises contacting said alpha-olefin with hydrogen and
carbon monoxide in a liquid body in a hydroformylation reaction zone, in the presence of a rhodium com-
plex catalyst consisting essentially of rhodium in complex combination with carbon monoxide and an-or-
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“50 © of said conponents into said stripped | IC]UI d orm an absor bed

conponerit liquid, and reintfoducing said absor’bed co out
desorption to the hydrofornyl ati po4aasign zone. m@ m“ ‘m“le ng
to.Caim4 wherein the stripped liquid Is cool ed prlor ccont aet % t*h said

g;‘s fﬁzsr ﬁf_.,{j hog’pﬁlorugllgaﬁré%{}ﬁaﬂi Qrfce‘uﬁs%uvgﬁ % %EISY :?Jdergmw g‘é‘lgt S5
d
5 carbon at mgiﬁnmegiw bmpeemwﬁéma i uthachtsgg ﬁ'é ogen

and cgrbon pRAOK yararo.an at.auééit.é?.qdas Whbréin ?( atbbmn th€ RfattloR Bong BNE,
L, the pr espmeebdQherdirombA8l bdsidd GRBhe Rkdlihg Gadied e isG&ﬂﬁéd&& the Geatioh @6Hel édata- Of
rhodi um i n eaaElbeece@y Bsitabie cithjolentsdoli 1asdaiOstiefe ofthélpradesstiy-cordtdoting sald C
L S*  gasBays Bk With gsid toolgalivilid uAdeicanditidn® 6f téipemBRcand pibssti@isuffididnt B abkofbr e
or ganophosphiosasisa dortipa nikaidicemmventginta saidigpoled fiquitie folnean abaarbedaomgapen Jliquid) araih
vapor 7ec ont areingroduciygsaitzbsubed cothecdnt ianid witimutdesdretitn tpasid bydsofa inglatioh regctivatae. al s,
recovering oxygenat ed“Product from sai d vapor and recycl |63? gaseous
unr eact ed- sT2EAT ng to any one of Elaimg (-6 wheyeln (e asrehablP empgeRt s Bipoted BT Pign
zone, wher efif 2dgh |38‘ﬁ“°6fa“f’ﬁ'€°'l°FqU| d body in the reaction zone Is renoved

therefrog aﬂ% ?j Qg::oﬁl mtahfunBSf%tﬂwﬁd DAt aBibr ﬂbrﬂ%aﬂgh%ut&?aﬁ&&d&ﬁﬁuéo?aﬂob@

react fon zopg Fﬁgfé r&RFabBYt 25°RG0 MRkt 186cEDS I'e conponents from a
gaseous st ream of the process by contacting said gaseous streamw th said

cool ed | mguirigk prsvesy accopdil tb ayume off Claims -6 Whérsin Eheaabsbriioe B Sarfied qutibtf el préssure oft O
absorb at | e®st138 kpatos. TIMRaf(2 &3 5Upsan mptnmlytamut M3t kPatoch. 7 OHag th th rSpLasid). t 0

form gn absorbed conponent liquid, and rei ntroduci ngp sai d absor bed
conponent!®| ¥ esRiaCIopsling opnK ?'B'H'sf'awg%fF'Btma?BF"b'FB’P ne, andshe gbgorbablesem-; one .
7 The pr ocBYeMS#7 sfiested fromgropyisnedibyraiehyde frapafe g bYAl ¢i n t he absor babl e

corrponent is selected fromole- fins, aldehydes, alkanes, and al cohols. 85
a The pli,gﬁgassar%? rd| ng to any one of Clains 1-7 wherein absorption is
carrisd ou i enperature of about 200C to about 1750C, preferably about

250C to %bOVérhﬁi’n%Q g:r R%d(g;-\piﬁnunﬁ 9&1@%@&9&?&%0%0%9&@% :l?lfﬁ' ?ﬁ;ﬁrﬂ Jrkglﬁes
wher ei n fShdur ABrstefung 351 dxgGen8Hin BrbduRtel? Girers RédRniRhtalfirld! Hﬁ%ﬁ)

5. 17 MPa (2ydn@iefinéh iit2 B4 etwhd BEKSHeRLOHatoRiaR, binfabbbaa:4 kPa to 5. 17 MpPa( 15 t 0 750
psia). 20 Eéhtakiiddéh BIRGACGEMriIGOSRniE, ey ZANdbsaBiBrestle KanfboRBhte - SAtHAMEME loed Ne
ol ef i # i s pREGauRNSysaRELIstIR, AlsgesnaRedub einer@eeuipbeﬁmﬂmﬁsaaﬂ&uﬁgebiﬁatgadmieha&h-
propyl ene, ipsttyriBaung oy difter gpstibp®N Bndogakiihiéi Kutsatori3adng ) inten Seivplefatul @ind Brudkbe-

Ver f ahr en zdinguhlydnCidiahajatisneichgn, zaminduiseireb Teir depikaipokentsp Ondisietalysatiddsa ng ¥ [ab-

gasf or m gensditisrenyure bineabsdrbierfteitomporentan Katkigsa®tidduhg mupildeo,undWiedeeiheingea der ab-

Pr odukt en dsnrii¢rteRo cfampirentah-i(atalpsatoddduipgl r ohrer npésomtiom ginv ogin OHyfrofaenylierurgs? bi s
etwa 30 KohResktinehédiwmonen, unf assend Kont akti eren el nes gasf Orm gen
Strones, r bl er e nde onent e

RhoG A 2V SRR Poeh ASHPTHSH " Pt R B e e S eryir oo e Abgesstrom it

Kat al ysaor {QfHieRnack ARBFuctiE lﬂbﬂldﬁpggsfgﬁﬁg@sn&ﬂ SiRAtghdstrohtiBCund H5 HyBrbfflylierungs-
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Hydr ofsor ny| 9‘?!'!‘”6’@%)%33 Reediumkpmpleriatalyssfprs. pvelc F‘T"&ﬂﬁ?’é’ﬁh"ﬁ'&e‘ﬁeh}!&ﬁ Bhesiun "1K°"Wlﬁ‘1 n
der gasf6r Kahippmonexidynd P'“%Q@FWBWUH@PQ%‘FW N?f@%?"(ﬁ’i‘i "P% 63“’\‘95'
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