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fullowluy statement :—

The invenlion velates to & provess for
the svofhesis of  oxygen - colduiuing
orgunie  sompounds and particularly o
the sypthesis of oxygui-containing culn-
puunds hacing a ligh content of esters.
by the eatalytic b vidrogenation of carbon
wonoxide,

To oblain products having o Ligh pro-

portion  of oxyrell-conbaining  orgalie
compounds, particulaly of wleobols, the

alalytic liydrogenation of rarbon Lun-
oxide Duas been earried out in diffeyent
ways.  On the one hand. fused catalests,
samewhal of the type of the known cata-
lysts used in ihe sypthesis of ATHTHGL L,
Fave heen used for this purpess, which
caialysts consist x-ssﬁnlia]f.\' of dron wiil
thre sddition of snall aniennfs ot ala
iniun oxide, siliea sud allali, (e
othier hand, precipitated catolysts Lave
heon deseribed whicll ave mainly eom-
posed sl fvan with small ampunts ¢f pro-
moters, suel ay copper, calvlum, cerin
vanndim, aned alkadi aud, i neressaey or
desived. auove op Tess lurge amonbts sF
ey teteriuls suelo we Kie '
Blepehine vrilis and the fike, Tl
of nxrosp-eontuining eraanie compng
abiained with vatelysts of shie e w
:li!.;n-.i'st;".:iui.a alattt B, enbealoied o
the Huuid prinare prodact, ithern,
frowever, -y entalvst Las Yeptt Sonend to b
efrertive o preadites esters Ty aily ETITRN IR
abbe pxtent dn the Sedvogonoten o0 -
fn ndreside, Alvhvughe vstere wre
abwavs coptainod fn Use primary prsboets
frem Al hedregensdion o varbol e

RISEY

1ine 20, after nlor” delete mused,
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Gien witlite he lowest possible limits uud,
correspoudingly, to operde the syuilests
at the lowest pussible {emperatures. Tor
the runte redsans, o higl OO+ H, convers
slep b aimed at in order 1o beep the nU-
Bep of synthesiy stopes Jow when using
malli-stnge operation, which wethod of
operation is neeessary In tearly all vases
Under eertaiy, clremmnstatiees, 18 Is even
possible, when using thuse synthesis con-
ditiona. {0 eonev out e synlbesis 1o
,\i“gl uge ul‘.ul':\!ﬁ()u with il VETY hig"il
LU conversion.

T5 Triew now been funnd, nerording to the
invention, thar the production of axygen-
containing orgunic products having @
bigds cuntent of esters 1n the Ligher boil-
aiges b e eatalviie hypdrogenation
af esrhem mirxide will e wse of pre-
cipitated iron cotalyes sl pressures above
5 atmespdieres, way e carried out wigl:
partienlar sdvauiaee be 1he wse of catu-
[esvg whieh in sddition by o content of
abtikall ras hercigalter defined) of
“oand 199 preferably between
o, and 175 walrulated s 0 and
Vil an fuin] suneunl of trou in Fhe catas
ooty b, 3F weecssiry ov desired, small
nanivies of promoters, for example, alh-
srininn e b zroe wndeonnd other difii-
crtthy eedienbe pmern! exides which are
Lhewy e presputers for eatulysts used in

hptw e -V

iy hesdeeenudien o earteal nupoexide,
cuithin o anver ot ]'r].'t";'['l‘;il_}I:\' ]IL-![\\«'{;L'JE
M TR TFY Bt 1 B TY) ey, {'2:‘5.1}‘\-'2-2['5 ol
thiy Rkind exhilbin e extremely high

activity, it ix taosuy, high conversions
ey 00 H L abe ohiained e relatively tow
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" methane. formation whish; with the con: - By sigving the moilded. eatalyst “mass.

- ylelds of;amg-en-cgnﬁgimng:prg‘a‘mc oI~
5 pouddy, Is g_eﬂera]lyr—:aﬁ_’ﬁ];ﬁ;ur;dc;_o-_f~_mag_

roivtion bemperafires. I forcover; “the of “cafalygt dust are formed in this ens

sentionally kmown cabalysts giving: good “uatelyst. ~ particles of . substantially - =
ANIE Lo o sizé oTe obtained: whieh, . after & -
- rafyotion; pefraif tronble-lres” operation 0

nitade of 12-10% approximately; is very:” in the synthesis TeaoctoT; -

" 16w in this case-due b thS low aperating =3 The: redustion of ibe 'rnnﬂ&%&?gf&ﬁxhrst,

femperature: Moreovel; the high copper _ articles - is effacted” et temijerabured -

content ulso perinils the eatalyst to ‘be E stpen-200° €. ond 360" O, by thieaction

- tedueed in a shortée time prior to ils use of Teducing gases, -pyeternbly. of corbow.T¥
iy the synthesis ag well as pérnitting the menuxide;, hydrogén -or hydrogen-uitre- ~
-gynthesis to Pe.chrTied at ot a lovwer tom— %bn; niFtures or mixiures. of Hieye gases; -
“peraiure. s £ oL+ for cxainple, waber gas aud the ke, Jern-.
" The lerm ““free atkel g used in _the'-'“.__'peraf._ures.be{fw-eaii'__‘?.aﬁﬂﬁ -Of, wad- 3007 Co -

36 .bidy and elains. of -thie present shecific ar;e'praxticg];arly'<ar1vzinmgqqﬁsi" he pru- 89
~ tibm, is to be whderstood as-_s_i%nifying' thie.. portion of melallic iron in. the reduced o

20 -advantageous 1o -usg e :ﬁ.cﬁtﬂys‘ts_wlﬁgu “satalyst

Lyydrosides. carbonates icarbunates - gatalyst shonld be more thaw 50%, valon:
off the alkali-metals. S 7 : bl Ak e

Tt hag been found

=L e lated o tofal dTom. ..; oL o o

be: pertfoulurly ;- The redietiot g e cariied gub i .
; ¢ o upg Tron: cata W, iayéz‘_sf‘-af’ﬂppmxima;tgls"‘:}ll_c‘_e;_i_ 85
“have a high reduction value, .. Thaus; bl timeters think, bt aiso- i ladery 58

vontont of estérs in the oxygesecontiing “thitless of sinre s 1 ielts R
“produsts is- pa-‘xfﬁdulaﬂmfhigh-wi’th‘ sabie Ga moximum of =12 ebess sif 'dééii'-etip M
Jyets which have mors, than. 60%. prefer~ *the synéhiesis yeactor itsell, Tho gar usell

g5 alily more than, B0%.; of thair i_rén__o{n_ltent' for-the Teduction should “be. us frée- 3490

- - ot - helween '_'4.%-‘-—_-;:11&-'.‘:,1’5-. 5 '_pr:.éfér‘zfﬁz-_j-‘. - -_Q'-:ﬁ_—;am:g]_; i&-pg;:.ts;di H.; forgasdh:

"% 0 teutof between58% and 70% and.d
< sgquently T mowdded. T din
: ‘¥gﬂﬁfﬂ% ofﬁy%ndnca%igqn i

7 g5 advantagecus bicausc only-stuall amounts

DL cripifeted - catulish mass “moy b . COIX
. Abioutes & “total g

§b_smount oi-adkal Ty thef Intioduded ke

.. possible fzom IL.G and OO, .

. in-fle form of freertmom: " L0 U : 0 S
-7 The method of producing Hhe catulysts - Adfer the rednefion;. thio “eatalysts-mey ~
_ aecording to the inyeition 18 Dok different- fhen he linmediately used in the synthesis. -

Jipm that - of the; known ;preqijaiﬁate‘rl:‘ - Begause. of: their Lugh detivity theytmnst -

- 80, calialysts, T general ume starts “with -.;qaase_iﬁllﬁ[f&_}&tartéﬂ-- Ny siboe:evel ok ten- ‘g

“salts’of. irfn and copper, | wptng” adven- _:p‘ej.fa.jiuz_'_eaaoi_-;approximata_lff- 190° (-don--
“fagepisly - the nifrutes £ {lhe metals. The “yergiow. rafes. ‘L7, approzimately 0% 7
.P';gpipi‘batipn.isﬁ_ Feiied in Fnowi Thavmer © OO+, will e gbiained.  The catalysts. .

From - & ‘boilisg- solutjon of -the WO e hibit o Jong life.

85 melallio sabbs;~ preterubly “the cpitfeates . Tlhie gag Ioad of ecatalystm -é.béf:lf-'-;_jﬂﬂ

qsing likewise boiling solatiopy of dlka- damos-with the invenlivn may- bewalieh
‘TLines zeacting . compowads;” suek -as. - within wide Limats. While, tot esumpls, 7.

© L -mimmdniay godit farbonaty or pothgsium 8 Toud of 10 volymres af gas per velume ™ .~

- “gorrespendizi “of gatalyst per hoyy may be nsed, the load: -
mom. Gople-  may he npsedsed to 107 4imes this fgnre. 108
7 g synthesis pressures may be in tha -7
] - grithid fiange.;ﬁg;lﬂﬁ aﬂﬁmcrspheres?;“ "oy -alve
Fherarigs =& *The washing o ¢ o pre- bl - thiar ] i
s8d * upe 15 prefurably: greater
phigregy - nressurey- “hebtwegil, -
“abmiospheres have boan fonnd fo be:
VA, Angeons,  Single-staize. 1 nd.miniti-stag
tent  operstions wud gas -genuposiions. P
for partol CO, L
. “mgyhe nsed The.sytihests, 38 preferably 112

~partial. weshing: and

: -fepends, nter-Gia; on 1 - allal
-pound used fortthe. precipitatio
-‘partial washif, & Tes dual.alkal

P

0 befiween §% amd 129, caloulated 25 Bl 1 .
end. hased on-thia: pulal ifor. pregent, - effected. ‘at/ leuperatures i exipss 0l -
-allowed to remait in flieinsss, Fn 4 total- [70°-€; T -multiistoge apetalion it ¥ i
‘waghing; the “while of -th ~gleads s .’:a.'flvaﬁi;age f0 remgve the carbouw Hoxida- -
vexnoven from-the mrass, wnd the dudired. Betwaen, te. mAtyidual singes: Moreves, -
; _ - ppeBation, Witk ges : ﬁei’yniuﬁﬁ%as ~heet 12(
“Fh mass by w substguent 1 pegtigtion: | found-to inorease’ & aotive: life i the. o
-7 Kfper the impregmation. orthe pertial. eafalyst. . Sl e T T
018 1 - #hed. by -dhe-

washi the morst “oatalysh -Tass- s —The: imvestioy s st
k40 g, wabér £ouE- follosing exduiple: St

-adventageously brought

T RxgaeE L 12!

N onldin ; e A _ e
rens A, Boiling -solufion: of the' itcatesof T

wwlazly” sulbable, “The ivers. and [copper,- gontaining 50, parkd . .
- outalysl "parbiclés - 1e . by wight of-Cu-for every- 5l ‘parts by.i
‘dight ot Te, s precipiated .o LR

7 found fo be pa
uge of. moulded
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ealue 7.1, with the use of a boiling solu-
tion of sodium carbonute, Immeﬁiatel}-‘
thereatfter, the precipitated catalyst mass
wae curefully washed frec of alkall ond
impregnated wilh potassinm carbonale in
such a manner thal 89, of K.O 1n the
torm of K.CU,. caiculated on tlie irou
present, nvere anifurmly incorporated
into the moist catalyst mass. After short-
10 time drying to a water content of approxi-

mately 608, tho catulyst mass was

moulded in an extruding press into small

cylinders of § mm lengtlh whickh were

=i ]

Aried fur 24 Lours at 2 temuperature of
18 105° C. wnd 1hen sieved by incans al &

vibrator to wniformly sized narticles. The
dust forumed was approximately 4% of the
charge.

The moulded catalyst was then reduced
in o reduction apparaius fur use one hour
ot o temperature of 2807 €., using a gad
mixlure consisting of 759 of hydrogen
and 25% of nitrogen and a gas velueily
of 1.4 metres per secend, mensured in the
cold state.  The rednciion valug of the
finished catalyst wus appruximaLely 5005,
caleulated on total izon.

This catalyst was then cliurged into 2
dotble-tube resctor 4.5 melers in length
gp for the synthesis, Thes ynthesis pressure

was 30 atmospheres, and the gas lvad was
100 lilres per litre of catalyst per hout.

The experlmental run was carried ovub
without gas recyeling.
g5 Wilh the use of  water  gas

(CO:H,=1:1 10 L 1.2), a GO+ H, con-
version. of 66% tu 07% vorvesponding to
o 00O econversion of B39 to 90%h, Was
obtained at a temperature of 195° C. The
methane [ormation was approximately
5—0%, calvulated on 00 4141, converled.
With the use of a CO-rich gas vontain-
ing 0.82 paris of M, for each part of CO,
5 00 +H, conversion of approximately
§8 09% to T0%, corresponding to & 00 con-
version of 80%, wae oplainad at o tew-
perature of 98" C. The methane torma-
fiom in this case wag shout 4% to 5oL,
caleulated vn, CO + H, converted.
Tinally, with the use of a bydrogen-
ricl zas containing 2 paris of H, for sach
patt of CO, 2 (0 + B, conversion of &t o
Foas oblained af & lemperatute of 195° €.
The methene formalion Wos approxic
matcly 6% to 6.5%, the CO eonversion
in this case being 83%. )
The vield of ox ygen-contpining orgals
compounds, inelnding the water-soluble
alevhols, was 5% when. using water gas,
60 53% when using Lhe Zas meh in OO, and
59% when Tsing the gas rich in bydrogen.
Pl perceniuge proportion of osters,
based on the {otal uxygeg-con’t_amiug
organic products, was approximately a0
85 iun thoe first onse, approximately 0%, in

40

727,305 K

the sceond case, aod approximately 2%
in the third case.

When the precipitation was carried onk
ot o prr value of .1 instend of 7.1, using
potassinm corbonate as the precipitant 70
hnd thereafter washing the precipitated
mass nuly partially to leuve a residual
alkali conteut of approximately gef, cal-
cnlated as k.0 and Lased ou the leon
present, the same conversion rates were 7H
ohtained ot temperatures which, on an
uverage, werg approximately 57 0.
higher, the yield of axygen-conlaining
GrEUDIE compounds  helng somewhat
lower. an

_ Exarerny 2

Watker gas pussed over A calalyst us
Jescribed 1 Fxvaaple 1 and containing
805 of Ko} in the form of potassium ear-
bonute, calculated on the totul iron col-
tent of the eatalyst, A synthesig pressure
of 10 atmospheres and a gas load of 1584
uormal Hitres of gas per litre of catalyst
per Lour were userdl, A conversion of el
CO+ H, was obtained uf 2 texnperature gg
of 220° ¢, The resulting tiguid produet
contmned £.7% of aldehydes und leetones
and 16.7% of vsters in addition to 20.9%
of aleohols. The ester combeng of the
individual fractivns boiling above 200° C. ap
was more than 30%; in soms of ihe frac-
tious boiling above 2507 C. the ester 00N
tent was 43% or higher.

By increasing the synthesis pressare to
30 wmospheres, the same Tule of coaves- 1g¢
sion wag obluined at a temperature of
»01° C. The methane formation 1n this
Tase was approximately 1—7%. The

1.8%

&5

rosuiting liquid produet cuntained
of aldehydes and 28.6% of esters in addi- 15
tion to 13.7% ol aleohols,

areover, ceTiain amounis of alcobnls
and esters wore present in the agueQus
product of the reaction,

What we claim is:— 1

1. A process for the syuthesis of
uxygen»nmlgmning urganip  compounds
having a high content of gaters by the
hydrogenetion of carbon monoxide in the
presence of a precipitated, copper-cou- 115
taining iren catalyst at o synthesis pres-
gurs greater thaw five atmospheres, 0
whicl the catalyst vontains more than
159 of copper and between 4% and 15%
of frea alkali (3 hereinbefore deflned), 180
the alkali being ealculated as K.O and
with reference fo tle total irem eontent
of the catalyst.

2. A process according to claim 1, in
whicl, the catalyst contains between 15%
and 5% of vopper.

8. A provess aceording io_claim 1 ov
elaim 2, in whick the catalyst contains
Lefween 0% wnd 329, of free alkali,

4. A process necording to auy one of 180

10

125
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~which cumprises passing a svothesis gas

20
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s ooz

the preceding ﬁlt_i,imﬁ,..iﬁ which more than

549, preferably more than 60%; of the -
in” the medalliis .

irom in the catalyst s

staie. AT oo
§. A provess soeording to spy ome of
the preceding -claims, in - which  the
synthesis pressure s’ greater theu 10
atmogpheres. oo '

6. A provess aeeording forauy one of the

preceding claims, in which ihe gynikesis
pressure s withio the rangs 80—30
atmospheres, = . .. . ¢ .
7. A process acgntding lo nuy one of
the preceding elaims; 1n° which ' fhe

catalyst confalng ;o snpport or [COETICT,

material. R
&, A process For the synthesis of esters

containing hydrogen amnd carbon. mon-
oxide over a precipitated irom catulyst
containing copper.aud - free alkali (as
Yereinhefore defined)-with the use of .2
synthesis pressure in excass of five atmos-

© yst
' 'Weigi]it' of the total iron sontent of fhe -
vsb when the freé allali iz caloulated 30 L

pheres and a synthesis. temperature is

xooss of T70° O the comtent of copper in 8%

the catalysl being 16% ox more by weight
and the cottent of free alkuli i the cata-
being ‘bebween 4% - and 15% - by

cata
ax the eguivaleot guantity vf K0, -

9, A procgss according 1o any one of the.
preceding elaims, jn which the .catalyst

comtaining small qiantities of promoters
; Bh

{as bereinbefore defined).

oz_cygen~eonta,ming compounds having u -
Ligh content of esters, substantially 9

hereinhefore deseribed.

10. A process for the. synthesis of

1I. 4 process for the hydrogénation of 40 :

caxbon monoside, substantially as des-
¢ribed iw Example 1 or Example. 2.

EDWARD EVANS & GO.,

1415, Migh Folbom, Londen, W.GI, -

Agents for the Applicents. . -
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