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dllction zone. The crude al cohol product can be used as is, or can be

ther purified using conventional techniques such as fractional

distillation. Unreacted al dehyde which may be recovered al so can be



ieth -as*zi.nc nitrate, is heated to aboyt [err] and sprayed into a
ght percent sodi um carbonate EBl%ﬁ%&HE%ﬁz 75 liters) which is
nmechanical |y agitated and naintai ned at about [err] . The 30 final pH of_-;'
_the pr e%@btﬁratdr 8 sBlod Kb&oricSntdindd 1t6qlvt87 %nreé%ﬁéd%fde%ggndadnty%ds% % XS iso- ]
- copper s Zkhigy Biayrhtes. car bonate is washed to renmove 'sodi um'by decant n(f; )il
approxr mately 80 percent of the filtrate. Four washes and decant atr ons :
usi ng 37exampiepr]. (100-[err]) wash water are used to |ower the sodium
contest Tn thé calcined filter cake to about 0.1 to 0.15 wei ght percent.
Cal ci nat i ot éonigaetieoppeple 16 BampRST, Gn RATHINOA twas WciDi s seitecpilpti BAnt Squibmidi Xt UT €
of coppelesaikédin Eagmble i asiniai @actiprcainditions bxqeptaita the Tatalgs e 8 ntri-ootlfied, AstiuggUEOUS
slurry (ceopeBBxidesiricahire pasaiysbiptecwsdr icalslyst of abbite3 vaightl RereNtFERROUPESBIaNd glroatHAi t €,
ni ckel MQWP@%WWGB Ihauproghict ¢ondansddrfroguthe oetlebeftthenprsensi reactop contained 0.a% a
cal ci neda'%xdarap%?%cmwmvl lyyralgs, wprgeAnting. aﬁ'QNé'FQj‘ht" e incthe Praducticnof epter owci de,
3.0 wei giitduielncEthenperiErent ?jéag £ Eﬁa\ivéﬁ UfSie ACREPRUCt 2P| Wag recogery whishght |
per cent @6?%%‘ % jupysaciad pidghyds ar%?‘itb“fye? "ﬁ? Bf’fhr%p%%leﬁé vieldeq significandy mpre {
dri ed. TR G@BANRE MR GURkeH iniRetRibbl et ed and then calcined at 370 C (700t

- F) to d Ee the nitrates. Subsequent reduction yields a catalyst
accor di %EEE- he present invention. 40 Exanple 1 M xed butyral dehyde

cont ai ni ngp,q,p.gfrdth,)ds Qe i ¢ ﬁt Q&eé‘% & Bk 50 ?nuroxg .ristwqjggai{,%

producedyiyn ﬂtﬁ uﬁstﬁ Eér
r hodi Umefﬁ’ri}‘ggi g rﬁ?am t‘éh\ |JeQJa ér’ean@&l al as fixed

separ t & %45 b (B(Ppén Gnd S@Sinﬁfnfgeh Wasoll WO 1 (B oA 1PL 24 | loC1 Hbl ritlo dP epfoal €

hydr 0geNRpicRSlddhfRC trRE cORARE pRddud@ ORBIRE ¥ 098 twi.%0bropyt BrdpibRdid! 3RS 084 wr it 2l
u d feeibndigenidet al vol une of catal yst per hour). A gas feed containing

% hydrogen and 40% nitrogen was fed to the inlet of the first reactor at
a m)l r edxbipi®4 hydrogen to al dehyde of 13: 1. Gas effluent fromthe first
reactsr was mxed with a second portion of m xed butyral dehyde feed and was
passed int Waldrldohgdecwasded ®aecénpall labaraer tulsar reactpr eeatedasotibrnGilDatiia ™ § 4@0s. B0
psi g) weer (B8 psig)aThecdmaiseledtivity Gnhanesd cafalysthueedsie Examtbler twast anrploydth &t 864 adahyded
aI dehy decopmatsioh,ytelr ryepuptioniokbyredugicpentyicdntangate wes #rily &8 wtdact or at [err] and
-exited the reactor at a tenperature of [err]. The effluent fromthe first
react¥r B@mRe? addi ng the additional al dehyde, was adjusted to 128 C at the
‘inlet to the second reactor and exrted the second react or at a tenperature

of 196 C._ TRemeat on pldphvdp %T‘ ' 'f' ) a" LRS?CH orf Ftcr ned
cat al ystco P‘@E‘ﬂ?ss‘tﬁ’?s' B?@??%""P Yol & ' oq g - ca QSt
per cent we{? xﬁ:’%'g h r°? u“sr}%f “‘E i se R sH‘@ ?’%Wy been

: itions. are co IIown

: rrpr_e n |t%ps re T4 gg srq 9;9(9'}? ed dl r 81' )
and fab 0 é)n rald % How %o |tion

cal ci ne o,u a‘f\fs |on was reduce y ro en
stream conta n| n rogen as a dr I uent at a tenperature near 200 C. The
m xedbut anol pr oduct condensed from 7 EP 0 269 888 B1 [err] out | et of

the_second reactor contaigsged 1.6 s8. % yereact gg al dehyge and ‘only 0.05 wt.
% m xed iso-and [err]-butyl butyrgdees. Bsanpleig 5 In 396 K3 tive exanple
to Exanple 1, an experinent. was rNfQin Co@© sankogd o’fn)t plmtmqir prment
described in Exanple.1 at simlar reaction conditions excep hat the

cat al yst wadldehyde nodi fi ed, reduced copper oxi de-zinc oxide catal yst
(precursor Caonveptad %f abol® 33 Wl ght P2rcent @8pper oxXigde and about 67
wei ght per c@W¥&i nc oxide). The product condensed fromthe outlet of the
second reacBWY@A%| ned H5B% 100.18) dePalde and0239% ni WedS butyl butyrates,
‘representing a, Si |f|cant i ncrease in the production of ester by- product.

In andt her exptho $ignificant amounts of bityl @ther ar (propare weseformedhpl e was
recover ed V\/I(uq,r](imo @bﬁfép&n&%ﬂlﬁls ?éﬁgs@hgehyde and 1.2% butyI but yrat e.

Bot h experr ment s y| eI ded si gnrfr cant y nore ester than obtained wth the

catal yst .i p. X %”p fl i3 ol SRk B AGY A k9

Jl acke edprg hs o n useo mc-pr ct A a 'in %y | % 315315]31 ecglfjég) o
ength f X“d |k| S\ec?isi % nce yst eSCI‘I

1. During t test, |qu| our y space vel ocr ty was mai nt ai ned at O. 4

terrperat,r_:;raﬁplgvgs near isothermal at 150 C, pressure was fixed 20 at 3. 45
bar (50 pstgy-and pure hydrogen was fed as the co-reactant at a 20 to 1 nol
rati o of hydrogen to propional dehyde. The condensed product contained only
0.02 wt. % propyl propionate and 0.04 Rt . % propi onal dehyde. Exanple 4 25




r?al dehyde was fed to a small | aborator tubul ar reactor operated

hermal-ly at [err] and 4. 14 barEf@(?sﬂﬂé

Iyst vused in Exanple 1 was enpl oyed. At 95% al dehyde conversr on, the

‘prgducti{ on O onkpéra 5;%6 dJ\ Lr}(/larsBr?snofaong % v\vA@e nedl with 5 Qi nﬁ)l €
. d
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exam nee iHydrbdien STHEtGMTIBhRous A8 KA M2 R {(Santsl @ut{cl#get pQr r.f?:bré cat§
| abor at or Yhoiry) Iedunts ard Bbuisteasslont S oper at ed under identical condi t| ons

results of the test:-are: contai. ned in the follow ng table. Reacti on
conditions were: pressure 4. 14 bar (60 psig), outlet tenperature 192 C,

feed nol ratio 11:1- hydrogen tcﬁ-‘ﬂutyral de®fde, and sffce vel ocrty (based on

gas fl oW at standard conditions)_ 120,000 volunes of total er vol unme of
catal yst per hour. 40 5A —5B 1% KCQg 1% KZ_QD_M_ 5E 3%
3% 1% 1% [err] - Ni O CoO . [err]

+3% N O 45.  rowalisam nvgﬂed/o 0 76 77 %72

79 70 mltﬁ%)yr at 3550 0S5  0.13

0413 (no significant anounts of butyl ether or
propane wer e forrred) (1%[err] corresponds to 0 6% pot assiunm) As shown, use

of a nickel, oy p%auség r]an %ef eads to: a significant
decr ease 'prtdt b% Bl ucser Eutg §'tc T %Z g 5f'°"% iRy iy
magni t uge .g E%x usl ng 8 RBTIRL LY BoesgEm 8¢ Qokq pepuiadn an
mckel seI ectl Vi ty e ncers anpl e EP 0 269 888 Bl Conparative
daka at higdmpfeOnver si ons of over 99% vvere obtained with selectivity-
ehhanced amd—Ton- enhanced reducéd copper-zinc oxide catalysts in reactors
fed a m Xt urgingfihel rédtorsaél redctiBh! EdhBiRSE QDA id Brampld 5liddtsWeVEdoRdlictel %rttrgstmf fﬁ@k
reacti o8 bpefprindd of @fousdoppen ROMAininS Edtdiystsl The tatflRRieltb RS WM& Bl SWoftlndt ©
obt ai n a pfiactiveat sybstedisily’rédutihg e 4mb@ oddfer fofrfatiBbdrade Hifatidnye oiﬂél'tﬁfrrp?add&hytﬂﬁs
and of 4. 8s &hess. Rasultadns pre§enfdd incthe/ Bilqwingadolef or 5 hydrogen. The total gaseous
feed rate was 4800 {err]/[err].h (standard cubic feet per cubic feet of

catal yst per hQur). [Results a(‘E b@bul ated bel ow. 6A 6B
tm;efb}ﬁc’é ¥Ni O Total iso- and n- but y|

6C 10 -%0 19 '
2.71 0. 0.05 15 butyrates (% As .in Exanple 5,
u sel ecti v&-ﬁ@ﬁhancmn antly
reduced the product roduct er by abqu 0% tJae conbination of
& resu‘w g 3o

whi |l e use of

pot assi um and ni ck in an 2 addi tion der magni t ude
decr ead®. Exangy ﬂg abhe r eact or . spynd reacti QD condi tg,ons described in
Exanple 5 tests vvere con uct ed contrasting the 25" perforifance of various
copper contai ng ﬁg@ The cat apygts testedyg as repggted bel ow, were
not effectrve In stanti aIIy reduci ng the anount of ester formation or
the forgation of other by-products such as ethers. Results are presented in
thé—fol [ owi ng table. 30 + Cal ci ned Precursor Catalyst conposition
(before re@usd i on) : - %ester % et her - % al cohol
CuO+Ni O+CoO 0. 15 1.63 77 35
CuO+Zn O+5%€Ca0process for the heterogenous cdthlyEi® vapor-phase hydrogenatrQn of aldehydes 8 Jorovide the

45 respective alcohols

characterized in
that a catalyst on the basis of reduced copper/zinc oxides is used that contains 0.05 to 7 percent by
weight of an alkai metal selected from lithium, sodium, potassium and cesium and/or 0.5 to 5 percent
by weight of a transition metal selected from nickel and cobalt.
50 :
2. The process as defined in claim 1
characterized in
that a catalyst is used containing 0.5 to 3.5 percent by weight of alkali metal.

§5 3. The process as defined in claim 2
characterized in
that a catalyst is used containing potassium as alkali metal.

B! The same selectivity énhanced "




ains 1. A process for the het er EBRAIBBBRI1al yti c vapor - phase

%K}Zn@m%\h o 0.48 0 83 40
h drogenatlon of aIdehydes to prOV|de the 45 respective al cohol s

characteri z ! veda avxs the lgaS| S of reduced copper/zinc oxides
I S Use g'c;u er-2| xnde caa sts n 1 I tﬁ'f‘ecb‘f”thaﬁ?'e&t'v Fn ﬁlaf"d nom
. sel ect ed tFQ %;llt l’;tl P ?%v%te"eja 8 .. nlzg nditi ) t ai?:gy s in bent
by wei ghtpa,q EQs f § lf #OOb? fo?'rh

Process agdn h'ﬁr@‘i’otélagas%ﬁﬁ' fé@d atS t'f:rEj
cont ai Ni Mgurf) RBsultPard 1aBuled S DY el 9 t Of al kal'i
- process as defined in claim2 characterized in that a cat alyst is used

iC ?ee c et ofs cft gst per

. containing potassiumas alkali netal. 9 EP 0 269 888 Bl Conparative data . .

~at high conversions of over 9%®8were obt &ned with $€ectivity enhanced and
non- emhanced reduced copper-zinc oxide catal gsts in reactors fed a m xture

of iso- and n- butyraI dehydes is=a 1 tol 196 KoCQxr30 NdQct i on
t enper at ures about [err]. Inlet condi tions were adj ‘usted to obtain a

. parti aI press Qfdbar abé 1(6 ps for the ahgyr al dehydes and of

. 4.8-5.3 bar a 77 psi 7 for 5 dr ogen. total gaseous feed
rate vi&s 4800 r] h (standard cubic feet per cubi c feet of catalyst
per hour). Results are t abul at ed bel ow. 6A 6C
207;'_ As%"n%é%’ampll 5, hi?e[ uesg %‘%o eta?tsgléctnlnty and n_ @

5, whiy pmduc ¢ -%:f esmr b eCt’?ev?th)? '"5tn°ﬁa @S?SSé’t'f"o 'gr"ah'ief‘r"s%m ’S/

' reduced fhe pro uct 1 o y product ester by about 80% the conbination of

- pot@assi upapeh /i ckel resul ted in an 20 additional order of nagnitude
- decrease—Example 7 Using the reactors and reaction conditions described in

- Exanpl e 5 tueml heWsdcRrsCnd tHabtio dorfiibrs’ daSdribétlin ERGnples 16 Wéio LSRRGS &f\tra\éﬁ'{g thgHS
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- the f or mag etioms. Rbsubé &re probyneptirottlel Gligwirgltatile.as et hers. Results are presented in

"the following table. 30 Cal ci ned Precursor Catal yst conposition
. (before reduction % ester % et her % al cohol
. CUO+NIPD+CoO éalcmed Precursord:alt@!yst 1.63 77 35
@&Z”O*5wcac§?§$iggﬁcmnz > % ether . 81

- CUO+ZNO+10%\ er Xl ether, 3Xaleohol g3 4o

- Clainms 1. A proce eteroge cat al yt vapor ase
. hydrogenati on of Z‘?‘é@%tﬁ%‘g provi derboﬁe lggSpECtlgg al cohol s
charadteri zedeut+2 ﬁgxsggcggt al yst on tgeg ba5| s of 6educed gpper/m nc oxi des

is used that contalns to 7 percent by weight an a nmet al
- sel ected fronehdiPnovigeRiHUM pot asgy ggn and cesi m ‘and/ 0g30.5 to 5 percent
- by weight -of a transition netal selected from nickel and cobalt.
40
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Claims

1. A process for the heterogenous catalytic vapor-phase hydrogenation of aldehydes to provide the
45 respective alcohols
characterized in
that a catalyst on the basis of reduced copperizinc oxides is used that contains 0.05 to 7 percent by
weight of an alkai metal selected from lithium, sodium, potassium and cesium and/or 0.5 to 5 percent
by weight of a transition metal selected from nickel and cobalt.
50
2. The process as defined in claim 1
characterized in
that a catalyst is used containing 0.5 to 3.5 percent by weight of alkali metal

55 3. The process as defined in claim 2

characterized in
that a catalyst is used containing potassium as alkali metal.
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-'-'*r-.?The pr*ocess as defined in claim1 characterizedn that
2d coptaining 0.5 to 3.5 percerfiP $F69#8Pt of al kall “\‘\““

rocess as defined in claim2 characterized in that a

-‘cont ai ni pg ﬁ%ﬁ)&%&%&%ﬁh@&ne%&aﬂu83 EP 0 269 88 c4 The pr ocess

:"?'-as def wed dndragfdVizéd ms 1 to 3 characterized in that a catalyst is

~ used cont altﬁutagat£|¥s@muleé&n&n.n§fr&ﬁmo Por il Y Reighf of kardfloH i netal . 5 5.
The process as detined in claim4 characterized in that a catalyst is used

cont aigi Bg mb(@}@eéssagdgﬂﬁmsug.h.m nmnetal. 6. A hydr ogenation catalyst on the
basi s of reamamewrigedaper /- zi nc: oxi.des containing 0.05 to 7 percent by 10
“wei ght of. ahd{alcatalvaetsaﬂsecsﬁbhtamhgaﬁlcn‘erasnnahs.tbi‘nmum sodi um potassi um and cesi um
as -well as 0.5.to 5,0 percent. by weight of transition metal selected from
ni ckel abd Abjdeigenation, cathlyet dnycmar gie nhierwad caper yiod oxites dartainirg.5o lpaicent 6y

char act er i 2sighi of disli metal [selectad: framo fithiginn sodBirG potassBimbandegesiemt ashwellvesi Ghto Bf

al kali met anercanavwefgf@omrqygmmtal gg;ecweufrgmmucw andregbalti ti on netal. 8. The
hydrogenati on catal yst as defined in claim6 or claim?7 characterized In 20
that it E‘Oﬁt“&l‘!‘@gﬁ?ﬂ"%%aﬁ}’ﬁﬁa<§§ef5‘P‘I’<EEI°fa'"h§t al . 9. The hydrogenation catalyst
~as defined charagtarjzed e ains 6 t characterized in that it contains

ni ckel” as t"? A Sp ?’an"%’t%? pe’%‘ 'i‘bwe'glhﬁgf Wﬂm 9t '8t rReed Ry eighkof dansitaeg i n
any one of |m; 6 to 9 characterized in that it has been prepared froma

precur so t
0. 05 'to ?g:&aqo"c ﬁttas)&?H‘e \?cIa'm(?rg Selected fromlithium sodium

pot asg um% tai tgg A Jas 0.5 to 5 percent by weight of
tran5|t| on rret I énglpgcte raoﬁ%iﬁ%:kel and cobalt. Revendi cattons 1-.

Im9XI de and zi nc oxi de contai ni ng

Proceds ¢f gl Q&H.bmtagaﬁaaldxftnwm%np%%aghgﬁt@@ phase vapeur d'al ddhydes
o

pr oduich&rab@fzedn ~alcool s'respectifs, caracteris4 en ce qu'on

utilise unt&aaadn}éﬁeukkeaag)%guda nmdydes de cuivre/zinc reduits qui contient
0,05 a 7% en poids d un nmetal alcalin choisi entre le lithium |e sodium

| e pot asti. ume BfdrdgenaliGitdatalysicis definedinanpor%t aampeias d' un metal de transition
choi si  ent rcbafaeterizegiiel et | e cobalt. 2. Proc6d6 suivant |a revendication 1,
car act er i s@habit hae bepn' wepatetli ftoims & penurssatcansistrguof acromtuendtbpp®r Bride BidSArdc 4iide

en poi ds deontding 0.68 toal percenBby Weight ofi lkalimatal rseledted frapv lthidincsodivmnpdassium and

car act®r i s@eziym aswel|@s 84 tud perdentbyureightaf fansitienmeteisalederbiram rickelrot agmit.um comme
nbtal alcalin. 45 4. Proced6 suivant |rune quel conque des revendications 1
h 3, carBeesdieaigngn ce qu' on utilise un catal yseur contenant 1 a 4% en

poi ds de nﬁt al de transition. 5. Proced6 suivant |a revendication 4, caract

rise e {1 te g%g?%‘: F{]‘H’?QF% ﬁat?g’&lg%‘? %tE'GQG"E o?’?t @'ﬁ%f’apdﬂf ﬂF" %esgmﬁ?\fgrerﬁﬂ%?;
t a Cl e/ZINC: I
s o RS D I TG R e

el
lithium s&a1um po't assi t JeEhge cf@s't'onc °'s'e gre e%Ck °&h poi ds d'un

et al dezt rF?&g&ét éuR/Qnt ?J‘.%be%h.cff Qlji li tgl’:tgA(Sg Ien %% q&&p&lll ée ugqgtalgz g@‘eﬁ:&rﬁl ,ﬁglir3 5%

d' hydr, ‘pgdn%p,lpggsmé@q{cama revendi cati on caractdris6 en ce qu

contient 0,5 a 3,5%en poids de netal alcalin et 1 a 4%en poi ds de nbt al

de transgt |P%%éde sunvant la revendication 2, caractérisé en ce qu'on utilise un catalyseur contenant du
potassium comme métal alcalin.

45 4. Procédé suivant ['une quelconque des revendications 1 & 3, caractense en ce qu'on utilise un
catalyseur contenant 1 & 4% en poids de métal de transition.

6. Procédé suivant la revendication 4, caractérisé en ce qu'on utmse un catalyseur contenant du nickel
comme métal de transition.
50 .
6. Catalyseur d'hydrogénation & base d'oxydes de cuivre/zinc réduits contenant 0,05 & 7% an poids d'un
métal alcalin choisi entre lithium, sodium, potassium et césium, de méme que 0,5 4 5,0% en poids
d‘un métal de transition choisi entre nickel et cobalt.

55 - 7. Catalyseur d’hydrogénation suivant la revendication 6, caractérisé en ce qu'il contient 0,5 a4 3.5% en
' poids de métal alcalin et 1 & 4% en poids de métal de transition.

8. Catalyseur d'hydrogénation suivant fa revendication 6 ou la revendication 7, caractérisé en ce qu'il

10

.
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evendl catlon 7 caractdri sd en CEP%U 88&%1 : tugo, O E

R IO |

T 1¢||ﬂ|H|||MH\HIIIlHII

CONt i eNburlU cRHRbrAES bUIESER mm&@' alchCa

9. Catal yseur d'hydrogenation suivant I une quel conque des revend| catlons 6

a 8, car et CatigsuedhyaRgéhaiidn! sulsh i'ind Huelthiqud &Keévemmsﬁs @ﬁtaabarét‘iénéé A& dukon-

5 10. Cat al yoient dalnitkethomer@miétal @trasiionant | ' une quel conque des

revendscations 6 a 9, caract6éris6 en ce qu'il a ete Prepare a partir d' un:.

prcurseu r10g @#slvsevw:/dfomauuﬁ Isavaget'tdé Queyodmque desCravevdicatiors 6CH @)Xt ekAsridLonZdetferil a

cont enant 0$§Frépariod eartirpBiindsréaiseurmmbsitué al'wahdlange okl derture dt @'dkydeldelisic | €

sodium le BQS%‘%&S@ 0@l e peidsdeumbtdealoatmenoguentrd Slitiurb e eodiypoildsotadaumBt Bl de

transition Edfmde reéifieraue 0.8 &i$Pceerioids do métakdstimnsition tiibisPentre fet nigkelpt lechiealt.] .

Ver f aht®en_ zur heterogenen kat al yti.schen Danpfphasen- Hydri erung von

Al dehyde aﬁ?f’“FEﬂ‘%’ieel | ung der entsprechenden Al kohole, 15 dadur ch

gekennzel cho b da uI%hmam el n anata ﬁsat or -auf der Basis von reduzierten-

Kupf er / Zihk: spreg%eﬁl nsgkﬁ talyfisgham, Damefphgsentvariepung ieqAldeydanizar Hergteling dern
aﬁl i'um und/ oder - Caesi um und/ oder 0,5 b| s 5 Gew -

Form vgn Li /od ! d! ode th
oba en
e ':‘:‘::'°:°'.:,.§.z'°‘*°f;';fd§ Dy il

% ei nes Ubef, ]

20 2. Ver éﬁfﬁ-gomqa Elama’:ni

dafl man ei §ehekas alGsitelis il RoriESS % Al l
ent halt. 3. Veff ahren nachs'Anépruc Fc5el th I(T:h gekennzel chnet, daB

iman eigen, K\ag,@myfs,%pnnsy%w\@ndet der Kalium als AI kalinmetall enthalt. 4.

=Vervahren nmmcmgmmzdﬁhnmrache 1 bis 3, dadurch gekennzei chnet, daB 30 -

iTRN i Nen Kaindings Katolysato iaMahdal dor 06 bis B,5Tew.-4 ARGIhadPomiAgl gangs et al |

;ent hdlt. 5. Verfahren nach -Anspruch 4, dadurch gekennzel chnet, daB nman

iei nen Katdal Vesfattrer navte Ansproche2; der Nickel als Ober gangsnet al | enthalt. 35 6.
‘Hydr i e ungsdaderctagekennzeichaatfdagier Basi s reduzierter Kupfer/Zink-Oxide,

‘ent hal t end Man0Hnen Katalysa@e verwepsion] dea Kalinm tals| Aikainmetdi@nthdit. von Li t hi um  Natrium
“Kalium und/ oder Caesium sowie 0,5 bis 5 Gew. -% CObergangsnetall in Form
‘'von Ni cké YeHehrescreeh elpsignder Anspgicheri big{pdr i er ungs- Kat al ysator nach Anspruch 6,
‘dadur ch gek&ysgekppnzeichnptidaBer 0 5 bis 3,5 Gew. - % Al kalinmetall und 1 bis 4
Gew W@er'ﬁmﬁﬁftﬂﬁ"‘m&ﬂ“ﬁﬁ"ﬁt deg bigyd Fieivete (herganeamerdhptailbr nach Anspruch 6 -
ode durch gekennzel chnet, daBi er Kaliumals

A kaI i maFaIX A"sgc i er ungs- Kat al ysat or nach ei nem der Anspriche 6

‘bis 8, dad 1 Snnzet r | s Cbergangsnet al |
_enthal . l&/ rieru ewef"deft'y&sj%ﬁﬁlfep?l%\%e'%ap E@'?th spruchg 6gb| s 9,

{dadur C @eiﬁ%%ﬁ"ggm‘lﬁﬁato R RF slSL 2G5S F(IEI_P\SA? ?anl St Lksenc?g m V ! fer
We' cher ausaglii@il freBdnaC ngﬂlu]? afrilifd X'Kaiu dor, | Caes 5 b| v{
10.05 bis 1 (§88Mangsdtalth |F@rln'\}3ﬁ @ di uﬁdrbd 51 KoarY ON kal rafi und/
: oder Caesiumsowie 0,5 bis Gew. - % Cbergangsrret all i n Form _von Ni ckel
u n(sl.Loder 7KabatidrungbR&tbiAlor nach Anspruch 8, ' :

dadurch gekennzeichnet daB :

er 0,5 bis 3,5 Gew.-% Alkalimetall und 1 bis 4 Gew.-% Ubergangsmetall enthait.

8. Hydrierungs-Katalysator nach Anspruch 6 oder 7,
45 dadurch gekennzeichnet, dap
er Kalium als Alkalimetall enthait.

9. Hydrierungs-Katalysator nach einem der Anspriiche 6 bis 8,
dadurch gekennzeichnet, das
50 or Nickel als Ubergangsmetall enthdit.

.10. Hydrierungs-Katalysator nach einem der Anspriiche 6 bis 9,
dadurch gekennzeichnet, das
. er hergestelit worden ist aus einem Vorldufer, welcher aus einem Gemisch von Kupferoxid und
55 Zinkoxid, enthaltend 0,05 bis 1 Gew. -% Alkalimetall in Form von Lithium, Natrium, Kalium und/
oderCaesium sowie 0,5 bis 5 Gew.-% Ubergangsmetall in Form von Nickel und/oder Kobalt, besteht.
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