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Thiz inventlon relptesz to the manufacturs of sliphatla
2amponnds  and nartleulearly of cxygenated orzanls compounds from
oxléen of carbon mnd bhydregen, on altarnat;velw from compeunds
synthesizead therefrom, e,z, methyl alechol, mized or pot with
oxides of ecupbon and/or nydrogen,

In & serdsy of Tezsarshes upon the produstion of orgmie
compounds by the hydrogenation or oxldes of cerbon T have foundg
that veluable products ere obbainable by ntiliaing catalysta
uunaiatiﬁé of om ocontelndagr the compounds of the metals of
6roupe 1 and 8 of the Periodie Syeton with the oxy acids of the
elenents of the fnd, Brd, 4th and Sth Groups. In nartionlayp
I have found that the ulkels orp alkaline earth ang Coppar
borates, aluminates, zincetes, 8llleates apd Dhoaphates apg
Bood catalysts for the Production orf oXyzencted orgsnic some
rounds f¥om cxidaes of savbon apd hyﬂrugan, The invention 1s
;owévar ot limited te thege particnlar salts bug comprizeg
8lzo the nae gt alkell or allkeline sarth or copper plunbatey,

sbannates, titenstes, tantaletes, niobaves 0r vanadates or othep

aalts of oxy aclds of the elements of the &Znd, 3rd, 4th and Btk
K Grougs-hf the Pariodis Syatem, Furthermers other mataly of

"fadicie."lnitially ths begin redicla, 8.8. sodium, potasaium,

calaium, barimn, nagnaatam gp 2epper, may be LIregent in thae

form of a aanls of any of the OZy deidsz peforpeg to sbeve, Pop

SXemple dn the  form of ortha, pyTo, or meta phosphatea, or in thp

“form o Floarhttes ap hypoghuaphiﬁea or in the fopm of ortyg

Or mety sllicatas,

The compounds may tontain the basic ang the aeig redicleg

ik eny conventent Propertion., An expsss of basic radicls pyep
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raterielly altera the direction of the reaction, Ganerally
exosse Oof fthe aeid radicls tends to produse products of higher
dagres of sxidation than atechols, such for sxemple as aeids,

wherans exesss of the bosin radiele tende to confine the

wFRekan e

reactlon to the orodustion of Bliphatic slgnbhels, The PEODOT -
g Bion may for exanmls b one melsculsr proportion of basio
radicle o two proportlions of agid radicle, or agual moleculanp
rroporvions may ba negd, or one molecnlon prapbrtiﬂn of basle
radlels mﬁy be uged to two wmolsoulap rroportiions of asiad
radiola, Farthermore Intermedintes proportlions or proportions
10 vutside those indissted may he umed. The excoss o ‘basic or
asld radiale ey be present In o combined atabts, as fop
gxemple In a8 baaio or apld salt, or the srcess of the hase or of
- tha acld mey Be present merely ila admixturs op aszacintion |
with the nommal salt,
anpar cuntaining eatalyats apra edvantageonsly uaed in
nanjunatiun with scompoundas of the alkalles or alknline 2arhh
:maﬁals, for inatanns ccmpounds of the oxy aclds refarred to
'ahﬂve, Hars again the relative proportlon of alka;i'nr alkaiine
.::earth aatal to ﬂﬂppﬂr may be variad as desired, Fop SXemple
. :prnnnrﬁions of 118, 151 op 8:i1 molecules of alkely. an alkalina
- BAPTH metal to coppar may be emploved, ' ’
The catalyats of  the presant invsntion mey be usad alone S
1n admizturs or shamical combination with each other and/op j;f”"
B '. ia admixtux-a or chemlsal cambimtiﬂn, ©.8. =8 double salts, with ..

obher matals, Tor sxample slumindum, shromitm, mauganasa,

_ mulybﬂanum, vanadium, tungatan on uranium ar with tws or mops of
-auah;ather'metals. The other metals aps treferably preaent in
the form of aam%ounda and may be present in the form of & Om—-
pounda’ of the Xy aclda pravinusly roferveld to, Tp uazd in

30 such form they may ba Sresent aa double aslts with the metaln,

the use of which 1a partionlariy sontamulatsd hy the mresent

invantlon, _ —E L A
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The preseal invention iz not reatristed to the wes of the
matals of Croups 1 and 2 of the Perlodis Syabtem Iin the form of

gluplse borates, aluminstes, flneates, ailicates or phosphetes o ..

wther salbz of pzy asids of the grd, 3rd, 4th and 5th Sroups
5 of tke Paripdle Sysberr. It Cuvrbher comprlasa thelr nas in tha
for of complex salbs contaliniag thess oxy aclds, for exemple in.
the forn of bero-allicaies, borowtungeteten, titanc-ailicetes,
phoapho-molybdaieg, phospho-inngatates, rhospho-vanadetea,
sillco~molyldateas, silico-tungstataa, ph.unpha-tungsto-ailica.taﬂ,i
10 rhoapho-molybdo-atlicates, Thospho-tungato-nolyhdates she,
Reanting gases of verying somposition may be emplogad
for the purpase of the Treaent inxent;an, Tor ezample ragcting
#ased sonbalning twoe or mers volumasg . pf carbou_monuxidg or
dioxide to one volume of hgdragen}”ux egual volumes of the
: nxida ¢f sarhon and of hydrogen, or ome volume of carban
mohozlde or dioxids to two or mere volumes of h$drugan, or
_mixturaa eantaining 1ntarmadiata proportions, Mixturas of
"7'lnarban monoxide and dicxide mey of courss be gmployed, Tt ig
o noh naeeasary to utilisa Pare reacting geasa since wixtures

3'_¢ﬂnta1ning the degired rsactiug gassz may be stployed, for

'}’axampla soke oven zas, producer gan, water gas and the live,
{;13_- '_..Eha broportions of raaating Zazea in such Induskrial gazas
mR? be adjusted, if dsaired, by sultabls additiens, Tha

. ' raaubing Bizes moey contein inert Zad9a, such =g nitrﬁgpn or

.:"EE . . they may contein hydreserbons, fom example methane or othep

' paraffing, The methans or othap hydroearbons may be used as
an addition tc the raacting EfEe3 o May be used whiclly or
partly in the place of the hjﬂrng&n, thia modification Torming
En important feature of the present invention, Steam may

30 woraover be nzod in addition o or wholly op perily in plage

of' the oxids apf carbon,
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The oetmal hydrogsnatlon of the pxldes of carbon may be
conducted al any suvlbable tewparaturea, for oxample btempara-
turss ranging from 300 to B50°0. to 400 or 500 o even 600°C.
or more, at prefarably the temperiturecs used are bebween
260" snd 400°¢, =nd pertiemleriy 250° to 300° o 360°C. The
reaction ia preferably carriad out under pressure, for exampls
preagures of B0, 100, BOOD, 300 or S5O0 atmospherss or mors,

Accordlng to & meodification of The inwentlen instead af
sploying oxides of cerbon In conlunctlon wilth hydrogen the
oxygenated orgenic ommpounds obbained from such a aynthesls,
Top axeample methnyl or eihyl aleochol or other alechola, may be
uged, In this medlflcation of the inventisn methyl aleohol,
for exzample, ¢an be converted lnto somponuds of higher ordar,
for example labo sthyl alcchol, acetaldehyde, asotic acid ete,
The zlechols or other compounds may be used alous oy Iin OG-
Junetion with ﬁarbon monexlde, carbon dioxlde andfor hydrogen,
e use of hydvozen generally bands to produss highser slocholgz,
2.8 athyl alechol, sropyl alochol end higher éladhola to the

#xtluaion of campounds of & higher order of oxidation, e.x.
‘aiﬁehwﬂaa; aplds, ketonea, millst the uss of carbon dioxide
: iﬁ’éffécﬁi?a 1an promoting the formation of susch bedisg of
-nigher order of oxidation, In caseg, however, ghere bthe

‘catalyat sonbaing ﬂxcaas or subztential exossa of acld radlcie

nver basic radicla the raseticn tends te producs preducts of

a highﬂr erder of oxidation, ¢.£. selda aund aldehydsa even in
the Dregonce of bydrogen, The vapours of the mathrl aleohel
¥ othop compaund.mﬁy be paséad with or without cerbon menozide
or dloxide and with or wlthout bhydrogen over the catelyste of
the pressnt lnventlon conteined in a heated reoacticn vessel,
The mathyl or athy) alachol or othier compound may furthermona

be preparad in a prelimlnary aperation eontinieaaly with ita
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uss mscording to the pressnt Invention, Por such gonbinveny
agperatlon mixbures of carbon moaewide or dloxlde and hydrogen
or gazas sontaining thewm may, for exaemple, be paazed through
the penction chamber containing zine oxlide or besle zine
shromnate or other eatalysts or catalyat wixtnyes sapeble of
meodualng the methyl alechol or obhsar sompound, amt the resulf-
ing gZases or vepours paseed dlrechtily over the catalysts or
catalyat mlxztures of the preszent inventlion, Instesd of uming
mathyl sleohol or obther compound obtalnable from carbon
nonoxlde or dloxlds snd hydrogen, compeumds Baﬁﬁblﬁ of Fleldlng
the methyl slechol or other comwound may be used, for exampls
methyl foymate, methyl acebate op diwethyl esther,

The reantions aspording to the vresent invenbion may be
effected In any sulteble reaction chambers or vesssls, fop
example sopper veasels or copper lined vessels or ateel

veasels, and partleularly veasels made of steel containing

molybdenum, btungsten, mengenass, sobelt, niakel or the Ilke,

The followiag exmmplsa serve to illunptrate convanient
furm; of ercution of the imvention, 1t being wndspatood
tﬁnt they are given only by WRF.Gf Illusvration and ars in
ne way limltative, .

BExampole i.

Water gas conbalning about 508 of carbon monoxide and
85% hydrogen 1s passed mnder a pressure of between S0 mnd 150
atmpspheres in contect with a uatalysf composed of e mixture

of ecopper mata phosphete snd sedlum thospheate (e.3. containing

" ebout 5 - 108 godlum phosphata) heobed to a temperaturs

bebween 250° and 350°C,
There resulis a aoplons yleld of sthenol and other
higher eliphatic aischols,

B
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Lodin plaeg of Gkis catslyst tihepe ig enpioyed a catelyst
Jtadedng sn excess of sedid radicle over haslc radicie and gontain-
ing nc aikali salk, e.5. = casalyst composed of & mlxbore of 1L
molecelar egulvaient oF copper medg Micgphate and 1 molszeulsr
. o ezuivalent of phoaphorie acid, the reacticn gazes are largely or

entirely converted £o cowpounds of a bigzner degres of oxidetion

Inelogdiae acedic acid, wethyl #ootate, asetaldelyde and higher
acdds and zildshyiez.
gxapple £,
L0 Hothanol or a mixture of methenvl sud carbon nonoxide are
pasged under z presstre of batween 100 and =30 alinespheres in contact
with copper meta borate heated to a temperature between 2507 and
E:‘:CIOG¢ _
Thare resuits a coplous yvield of etlhanol and uthef kicher
aliphétic alzonels, together with sidehvdes, snlds, and ketones.
_ _ Yf the ecarbon monoxide is wholly or partly reslaced by hydregen
$Dond particulariy 17 the earbon monoxide is wnolly replaced, the
o reagilon products are substantially free from acids, aldehydes ond
Eétcﬁés} If, huwaver {e carbon avnoxlde 1s vaplaced by carbon
' E&ioxide, formation of the tompounds of a higher order of oxldation
:i&-materially increasad, whilst if, besides replaclng the csrhomn
manﬂxide with carbon dloxide, there is erployed & eatalyst contalning

=71 ekeesg of scid radiele over basie raﬁlcla, 2. . a mixture of

_ .1 mulecular equlvalent of couper mete borete and 1 molecular
?ﬁ*iEE equivalent of'phosphoric acld, the reaction produet consists largely
erenpirely of scetic acid, metnyl acetate, acetaldehyde and higher
ac¢lds, aldebydes and esters. _
By the wnguslifiad ftorg wnamfacture of uxygenafeﬂ greanic
compounds® I mese the wmanufacture of such compounds from oxldes of
&G parbon aod Eydrﬂgan or from eompounds syothesized therefrom, s.g.
methyl aleconol mixed op not with oxides of evarhon anufﬂr kydrogen.

. ¥hat I clai= j=:
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. 1. Tropesg for Lhe =anglzeburs of oxfzoenebed organlc

compouncs frow oxides of carbon zpé hydragen T GNP F
synthesized therefrom characterlzed 1n fhab the reactlon iz

performed 1a the presence of cotalysts conalsting of aligll

pr alkaline gerth or coppar borates, sliicatss or phospheses

or saltes of other oxyzeids of phosphorou:.

s, Propesz Jor the menufacturs of ocxysemrisf organic
; coppotnds frow oxides oY csrhen and aypdrocein, characterized In
thet tie reaction L= peffcrmed ig thz presemce of catalysts
comsfsting of slkali or alkaline:aarth or cogpper horates, silicates
or vhaspnates or saleés of othor oxyaclds of phosphorous.
5. Process aceording to clalm 1, wherelin ihe aeld and basiﬁ
radicias In the catalysbs eTe present in non-sguivalentd vroparflana.
4. Frocesy according o claim 1, wherein the eatalysts comtaln
an excess of acld radicle over the normal contect, which excess'ia
presént @4z an znid salf or in the iree state in asscciation with

the pnormal salt.

5. Process aggording to claim 2, wherein the azid and basic
‘radicles in the catalysts ave pressnt in non-equivaleat proporélons.
B, Process according to cleim 2, wherein the catalysts

comtain En excess of deid radlcle over the nermsl goatent, whick

pxeess 1s present as ap =cid salii or in the fres stale 10 agacelabicn
‘with the anormsl salt.
7. Process scocording Gu aleim 1 &ud wherein the resction 1s

| parformed at {emperatures LetWeen o500 epd £D007C. znd pressurses of

Y ED -~ 200 or wore abmospheres.
4. Proceas spcordipg B0 cleim B and pherein the rescticn 1=

perfornad at femperetures Detwesn 2507 ard 4009C. and gresgures of

i
F:

B0 -~ 20O ov mure'atmaapheras.
.9. Process for thne nemufacture of oxygenated organic
compotnds which comprises passing watsr pas at a temperatursa

b etwaan o5n° and ZONCC. and undér pregsure of between H0 - 150
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B gtincsmiacras over @ cstalyst cowmpoged of & mixtures of copner
o aptaphospheate and sodivm phospheate.
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