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1. Progess Tor the manufacture of oxygenated erganic compounds:

characterized in that the recctlion is performed in presfentcs of
catalysta consleting of or pomprising iron oF cobkali in the form

of compounds containing thess motals in the acld radicle.

o, Process Tor the mermiaclbares of oxygensied oTganic aompotinds

from hydrogen and oxides of carnc:, chepacterimed In that the

reaction is performed 1a presence of catazlysts congisting of or

gompylslng iron or ecobals. 1m the form of corpounds containing

these metals In the 16 roadiole.

B PTGEEEE apcording %o claim i, and wrherein the resction Is
per_nrmed in prasence of cne or more ferrites, Lferrates,
cobaliites or cobaltates, snd perticuiarly ferrites, ferrates,
cubaltites or sobaltates of the ‘alkell or earth alkall meﬁals.

4. PTGGEEE accmrding to ¢laim £ and wharein the raaetiﬂn 1z
performed In presence o® one or more ferrites, ferrates,
uphﬁitites op- cobaliates, and perticularly ferrlies, farrates,
eobaltitas or cubzlbtates of the alkall or parth alkald metzls.

: 5. Prncess scoopding to clalm 1 and wieTain the resctlon 13
perfﬂrmad st temperetures hetween £50° and B50eC. wnd wmder
prassures af 50 - 200 or nore atmpapheres.

8. Froge2s acearding toclaim 2 and wherein the reactlon is
per{ormed ot temperatures hotwess £50% and 350 %C.and under
pPressures of &0 - E00 or more atmﬂsnherms; | |

7. DBrogess for the mamofeeture of oxyzenated organic

eampannds campr1sing passing waser EAS at & temparature hotween

'E&G- and I53°¢. and wnder & pressare betwaan 100 ~ 200 atmesphers

ver & catalyst comprising oap OF HOTE than ona of the followlng

aubstancss. barium.ferrate, berlin, caleium snd sodium perferrates,

. aodium, magnesiun and posassium Zerrites.
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This invenbtlon reletes to the mamifacture of oxygenated

erganic compounds from oxldes of carbom end hydrogen, or
sltarnatively from compounds syntheslsed therefrom, o.5. methyl
alechol, mixed or not With oxldes of ecarbon and/or hydrogen.

S Iron end esobelt are wall knewm se hydrogenating catalyats,

i btut in the bydrosenabion of oxides of carbon 1t has Daeon

' congleered that the prasence of thess metals or compoutiis

. conbaining them has been productive of hydrocarbons sneh as

;f. S mﬁtﬁané and deletericus. to the produstion of oxygenated

:'._iq N organle compevnds,

T have now Tound that cobalt aod iron mey be pr&aent in

tha ca alysh or satalyst mixburs in the form of ‘a salt In

whigh the _iran o¥ cobalt ls pressnt 1n the zeclg raﬁl@la, and
“het Euch wde of iron and cobelt btenda bo direet the resstion
tﬂwarda the prefictlon of oxyoenated nampounﬂs, ATyl p&rtinular-;'
Sy uxyganata& eapounds of & highar order than methyl Elcdhnl
::.far 1nstanua eqmuaunda sonteining two o thres carbm aﬁumn,

'-iéuah aa acetaléahyﬂe, &thyl aluuhal, prupyl alanhul

LI

acatunu. .
Acunr&ing to the p“&sﬂnt 1nvention therefore oxygenaﬁ&d

B nrganic numpaunﬂs are prodused By the catalybin hydrngenatinn

et uziﬁﬁs of carhen 1g- presence of irom sihd aobalt 1h tha
'}-furm of namnuun&a uumtaining these metals in the neid radicla.
.=£For axample they may: ba pvasant in the form of farritus,
ﬁ-farmtaa, c-ohaltit-ea and eobalbates, snd parbisularly 1a the
-,%gfcrm ef aunh salts of the elksll and alksline esrbi mataln,
":{f&r oxsinple sodium, potessivan, barium, calelwn and magnasium,
-_anﬂ of - alueminium,

ﬂha pmopﬂrtion of beazlc radiels to acid radiele nay he.
_?varied arid mey produce cnr“aaponﬂing variations in tha
-pwoductu er In the penvent of the productas in vartictlar
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compounds, An sxesge of the beale radicle, snd purtiswlerly
of an alkall or alkaline earth mebel, tends to inerense the
proportion of higher oxygenated orgenlc compounds produced,
The exosss may be present in a corbilned state, for exemyle

ga a besiao salt, or mey be prossnt wersly 1ln admizture with
the galt ueed, Thers may, for sxample, be one egqulvelent

af‘ hasle radlels to .i:w'u equivalonts of Jdren or ecbalt acid
radlcls but betier results aps obtatnabls by uaing éguimalacu-
low ﬁroﬁartions or by using the baalec radicle ix & proportlon

of 1 or 2 or more sgulvalents to one squivalent of lrom ar

eobalt acld,

‘Catalysts containing the above uompounﬁs in asgonlation _
g An ﬂhﬂmiual unmbinatinn with octher aatalysts may be ﬂmplojhﬂ
Fa;- axenple oabelyat mixtuz-aa conbaining the a'bow eetalyat
in admiztmre or in aaacciatian or in chemicel ocwbimation W1th
ainq, megnasl, calcium, alumndntim , uhrdmium, mnlyhdanum,
vuﬁadium, mENZANGRS, tungsten or uranium, or with two or more

Df thaau matals, for examPle with sins end vanadium; with

' -.zin@-and melybderum; with zine anﬂ magnezium, salelwmm or
- aluminivm;  wlth chromlvm and vensdium; with chromlum and

MANEANBEE ] w;Fh chromivm and melybdsoew; or with ehremium,

mEDgAmAgE O m@lybduﬁum, and magnesiom, calciuwe or aluminlim,.

’ The ‘other metals mey be present in thé mstallle stabe op in

the form of ozides or other compounds.
- Ang or all of the above catalybic mixtures, or the iron

and oobalt catelysta alome or Iln edmixbure wlth eash othen,

'mgy ke empnloyed nccording to the present Inventicon do conjune-

tien with cepper, the presence of the copper, even in amall

L proportlions, exereislng s favourable 1nflvence npen the

reaction, Alkernatively or im additlon, sa herelnefter
referred to, the reastion may be carried out in cooper vessslw

o 1n cowper lined vesszels.

B
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Reacting gezes of varying pompoaltion may be employed
$op the swpoae of the present imventlon, for ezample
resching gases oconbaining two vniumas of carbon monoxlde
or dioxidé to one volume of hgdrngaﬁ,:or egual volumes of
carbon monoxlde or dioxlde and of hylrogeh, or ones Tolumea
of marbon monoxlde or dicxide to Iwe volumes of hydrogen.
Wixtupes conbaining intermedlate proportlens of carbon
monoxide of dioxide end hydvogen may be employed, or mirtures
containing the remction gases in proportions outsids the |
14mity itndicated above. Mixturos of sarbon moroxlde and
dloxida mey of course e employed.

In the nreasot inventicn it is not of couvrse DHCESEATY

- utilise pure raaﬁting HEBOE. Mixturas sontaining the
'__ﬂawired vesoting gases may be emplagsd, for sxample coifa oven
':gaa, profucer g8y, water gas snd tha 1Ika. The propertions
of raanting gasen 1n suoh 1nﬂnstr1a1 Zazan mag be a&justad

Cig dasireﬁ by sultoble additlons. Tha reascting gRSes mEY

-contuin inart gasas, auch @z nitrogen, or they may contein

o Fmgthanﬂ-ar-othar hﬁﬁrocarbonu may ha uded 1n additicon to

‘hydrogen and en oxide of cavbon, or may wholly or in parb

replace the bydzogen,:

The rzantion annording To the present Inventklon may be

"unnﬁnﬂted at any suitable temperaturs for the syatheata of
grggniu compﬁunﬁg, for exﬁmpla Lémperatures ranging from 200°
:tbtzﬁﬂac. to 400° £o 5007 op even 500°C, or mere, bub
':fépﬁferably temperatures ere uaed betwaan 25!}‘:i andg 40000., and

. ‘paptloularly tempsretures of 2507 bo 3000 ba 350°C. The

rﬂagt;nn 1a proferably carrlsd owut under pressure, for axamﬁle

yrezsurer of 50, 180, 200, 300 or 500 atwmonphores opn more6.
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I hevs furfner found that ths cabalyate or catelyst
mixturea of the presant inventlon may be suployed for the
production of furthsr oxygenszted organde sompounds From
sompounds, @.g. metayl or sthyl alechel or other aleochola,
chinlnadle from oxides of carbon and hydrogen. - The methyl
aigphol or other compounds indlested mey he uzed alone ar in
sonjuneblon with carbon monozlde, carbon diﬁxiaa and far
hydeogen., In this modificetion of the invention mothyl
aloochol, Tor exampls, mey be converted into compounds of a
ﬁighar'urﬁuf, for example into ethyl aleobhol, Rcetaldshyds,
acsﬁin aaid eto, The vapoury of the mathyl szleohol or other

compounds mey te passed with or without sapbon monaxlde op

" dioxlde mud with or without hydrogen over the lron or oobalt
. ceontaining fobelysts referred to above conbsined in a hoated
'-’ragstian'vassel. The garbon monozids or dlozlde and/or hydpo-:

‘g6n; 1f used, may be mizmed with methyl slcohal vapomr in any

'daﬁirad-ﬁgnnar. For sxample such a mixbture mey bs preparad
'ﬁ?_hﬁhbling'ﬁha graes through a Hested vessel conbtailning

.metﬁxl-glcohol,“or alternatively the mathyl alachol maey be

“agpfaﬁdﬁ-ihtu & eurrent of bhe gas. The wethy) alechol ar
‘. cother sompound mey Be preparsd In a preliminary oparation
‘conbimpusly with its wae sccording to the present inventian

. for, tha rrodustlen of highen oxyganatad orgendd sompidadd,

Hixmuras of sarbon muncxi&a o caﬁhun doxides snd hydrogen or

. gasea containing guch mixtuves ney ba paasa& through a
- raaﬂtiun ehamber cantaining glne oxids or basic zine chromabe
.3_nr other natalyaty or catalyst mixbures capable of producing
'?:methgl alcuhnl, and the rasulting gas or vapours prssed
- direstly over ths satalysta or ocebalyst mixtures of the
: Aregent inventiun. Instoad of using methyl alechol or obher

jbomp@unﬁ ebtainable from carben monoxlds or dicxlde and

#yﬁrogan, eompoands capabls of yielding ths methyl aleciiol

-ete, may be uzsd, fov example mathyl formate, maethyl assbzte

ar dimethyl aethar, : .
' : —5m i
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The reactions assopding to the present invehdlon may

e carried out 1o any.auitahla regoclon chambers. &8

refsrred to above, the use of gopper chenbsra or copper linsd

eherfbera progent adventages, buh gteel chamhers, mnd partlicua=-

B . ldérly ateedl u@nhuining molghdenm, tungsbten, menganese, cobalt,.

'_nickal ot the 1ike mey -alao be naed,

:_ Tha fbllawing exenplss serve to 11Imatrate convwniant
}ffﬂrma Df azewutinn of the invention, it balng understosd that -

'_thay apd given only by way of 1llinstration and are in no wey
'11m1tat1vm.-

.];_ o 'Eggggla 1. - y -
'Hatar g&a qontuinﬂng abﬁut Bﬂ% uarhan munaxidﬂ anﬂ

:'Bhfium férrats X o ;L{:

; Eirium, ﬂnlcium or Ecdium par!&rﬁaﬂ

Hh#hanﬂl nr & mixturs of mathenol and aarbon mnnoxida,

oL di?x;ﬂe or- hyﬂragen 13 paszad undar & preseurs bﬂtwaen

in

525& atmuapharua in contast wilth the catelyst referred
t jiuiExampla 1 hested to a temperntere batwaen 2507 and 400 G.
“THara raaults a ﬂﬂpioua ¥lsld of ethanel and higher aliphatls

: ug.qla. ;n.tpa caga Fhore mothancl 13 smployed alome or in
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conjunctlion with carboo monoxlds or carbon diocadde (mnd
partloulzrly in the casa oI caroan dioxide), the prodoct
sontains compounds of a higher degree of oxldaticn includlng
scetle acid, scetaldstiyde, mathyl acstate snd htgher acids,
aldshydas =nd esters. in the case whers methancl 13 cmployed

in conjunction with hydrogen the compounds of hlgher dogras of

pxtdation are substantlally shsgat Trom taoe product.

@

By the ungtielified term npapafactore of oxvzenated
organiﬁ compotnds" in the clains iz to te understood the
maxufacture of such eompounds from hydrogen and oxides of

carbon, or compotnds sbtainable thersfrom, with oF without

further hydrogen and/or oxides of earbon.

what I clafm ié:




