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PROVISIONAL SPECIFICATION.

Iﬁprovéments in or relating to the Manufacture of Oxygenaied
Organie Compoands.

I, Huney Dxugeysus, a citizen of the
Swiss Republie, of Celansse House, 22
& 28, Hgnov&r Baquare, London, W. I,
do hereby declare the nature of flis
invention tn he as follows:—

This invention relates to the manufsc-
ture of organic compounds and partien-
laly " of oxygenated organic ecompounds
frore oxides of earbon and hydrogen, ov
sltcrnatively from eompounds synthesised
therefrom,  e.g. methy! aleohol, mixed or
not with oxides of carbon and for Eydrogen.

Aceording to the prescnd invention oxy-
genated orpanic eompounds are produced
by the eatelytic hydrogenation of oxides
of curbon in presence of iran and echalt in
the form of ferrites, ferrates, cobalfites
and eobaltites, ond particalexly fervites,
ferrates, cobaltites or cobultates of the
alkali snd allaline earth metals, for
example sodium, pobasgium, barinm, eal-
cinm and magnesium, and of aluminium,

The proportion of hasie vadicle to acid
radicle may be vatied and may produce
corresponding variations in the produets
or ju the content of the preducts in pae-
fieulnr compounds. An excess of Ehe
basie radicle, and parviiciladdy of an alkali
or aikaline sarth metal, tends to inerease
the proportion of higher oxygenated
vrganic gptapounds prodused.  The excess
may be present in a vombined state, for
example as a bagie saif, or mey be prosent
merely in admixture with the salé uged.
There may, for cxample, he one aquivalent
of basie radicle to two equivalents of fron
or cobalt acid radicle but beller results
are obtainable by using equimclecular
proportions or by using the basie radicle
in a proportion of 1% or @ or more equi-
va}&unts to one equivalent of iron or coball
avid.

The ferrites. fesvates, cobaltites or
eobaltates rosy if desired be employed in

associaficn with ofher catalysts. For
example  ootalyst  mixbwes may ke
employed eontaining the ferrites, fer-

rates, cobaltites o coballates m admix-

fira or in assoelation with =xine, nasg-

negsinm, caleivm, aluminium, chromium,

molybdenum,  vonadium, — menganese,

tungsten or ursnjur, or with dwo or

mave of these metals, for extmple with
[Price 1/-]

zing and vaoadium; with  zine and
molybdenum with gfine and magnesium,
caleium or aluminium; with chromium
and venadivm; with chromium snd mun-
ganese; with ehwomiuin snd molybdenum;
or  with chromium, manganese or
wwolybdennm, end  megnesinm,  esleium
or alumintom. The other metzls may be
present in the metallic stafe or in tha
form of oxides or other ecompounds. .

Any or all of the ahove eatalytin mix-
tures, or tlis lerrites, forrates, cobaliites
or cobaltates slone o in sdmixture with
gach other, may. be. employed according
to the present Invention iIn conjunection
with copper, the presencs of the copper,
even in small proportions, cxercising a
favourable inmfluence upon the rometion.
Alternatively or in addition, as hersin-
ofter rveferved fo, the reaction may he
carried out i eopper vessels or in eopper
lined vessels.

Rewcting goges of varying composition
may be employed for the purpese of the
present invention, for example reacling
gages contsining fwo volumes of carbon
monoxide or dioxide to one volume of
hydrogen. or equdl volumes of carbon
maonoxide or dioxide and of hydrogen, or
one volums of carbon monoxide or diexide
to two volumes of hydrogen.  Mixtures
containing infermediate proportions of
earhon monoxide or dioxide and hydrogen
maey be employed, or mixbures containing
the regcting -gasesin proportions oudside
the Iimita indicated sbove. Mixtures of
parbon monoxide and dioxide may of
course be employed.

In the present ‘invention it is nob of
conrse necessary fo  ubilise pure renciing
guses.  Mixtures containing the desired
reucting gases may Dbe employed, for
example ccke oven gag, producer gas,
water gas and the fike. The proportions
of roveting gases in such industrial gases
muy be adjusbed i desived by suibable
edditions. The reaeting gores may con-
tain inert gases, such as nifrogen, or they
may eontain hydvoearbons foxr example
methane or other paraffing. The methane
or othee Lydrocarbons may be mused in
addition fo hydrogen sod sn oxide of
parbem or mey wholly or in parb repluce
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the hydvogen. = - )
s ;.- Uherzgaction aopording i the prusént

“Inventiddh mwy bg. vordaucted at.ahy suib-

able temperasure. dor the ~synthesis of
4 organie ‘cormpoumnds, for exampie’ tenrers-
tures ranging froam 2009 e 250° O, to
400° fo 6009 or even 600° €. or more, but
preferably femperatures are used betwesn
250° and 400° ., and

20 peratures of 260° fu 8U0° to 850° C.. The

reaction i3 preferably carded out wnder.

pressure, for. example prassmres of 50, 100,
- 200, 800 or 50{ atmospherss or moe,
I bave furbher feund fhal the cutalysts

%3 or cabalyst mixtures of tlie present inven-, .

tion. may be employed for tha production
of further oxygenated organic compounds
froms pompouvrds, “e.d. methyl or ethyl

aluchol or other aleohols, ebkaingbls from’

" 20 oxzides of earhen and hydrogem.  The
" rasthyl aleohol or other compoynds ndi-
caled may be vsed 2lope or in.eonjunction

with caxrbon monozide, earbon dioxide.
In - this - modificetion

- andfor hydrogen.
25 of the -nivembion mcthyl aleolol, for
&éxample, miy be converted  into pom-
pounds-of 2 higher arder, for exsmple,
inty - eyl alechol, acetaldehyde, sdectic
aeid efe, The vapéurs of . the methyl

30 aleshdl or gther compounds may be passed
with or without carbon monoxide or di-
exide "end with. or without hydrogen over
the ealalysts or catalyst miixbures of fhe
present inverition” eonteined in & hested
reaction vessel. - The carbon menoxide or
dioxide and/or hydrogen, if used, may be

35

mized with methyl- alaohol vapond in any

degired . monner.  Foi "example such a
" mixture - may “be--prepared by - bubbling

particulady tem- -

the 'gaée'é ﬁhﬁ'}dgh a heated vessel contain-

" ing methyl alechal, or alfernatively the

40

methyl wleobol . inay be . sprayed into-a .

vurrent of the gas. The' methy) sleohol or

-ather ecompound may be prepsred ina

preliminaty “apersfion sontinuously with
its ufe acsovdmng to’ the present Invention
Jfor the production of higher oxymenmated
viganic compounds. Mixtures of esrbon
monoxide o earbon diexide sad hydrogen
or gasts ogutnining such miztures may
be passed through a reaetion chamber
confdining zine oxide or  basie zine
-ehromate or other catalysts or calalyst
ntivtures capable of producing mekhyl
alechol, und the - resulting gas or vapours
passed directly over the ocatalysés’ or
cabalyst mixtures of fhe preseirt inven-
tion. Imstead of using methyl aleohol or
other compound obfainable from carhon
monoxide or dioxide and lydrogen, com-
pounds eppable of yielding the methy)
-uleohol: olé. may be used, for exainple
mebhyl formate, methyl scetafe or di-
methyl sther,

The resolions seeording to the present
- iovention may be cartied ontin any swit-
able reaction chambars. &s reférred to
abave, the usa of copper chambers or
capper lined chambers present advantages,
but - stecl -chambers, and partienlarly-steel
-conteining molybdenurs, timgsten, man-
ganese, cobals, niskel ar the Ike may also
be ysed, . - - . .

Dated this 24th day of July, 1929,

© - WHITEHEAD & STEPHENS,

Chartered Patent Apents,

o Celanese House, -

22 %98, Hanover Squeare, London, W. 1.
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ST GoMPEEYE SPRCIFICATION.

| Improvements in 6f telating fo the Manufaciyre of Ozygenated
“o i o007 Organié Compounds. . - -

-1, . Hewny Deeypvs. a cikizen .of the
FF : Swiss Republic, ‘of Célanese Hense, 22
-& 28, Hgmirer"_ Hqirare,- Tondon, W. 1,
‘do hereby declave the neburé -of this

‘invenfion .and 4o whak. manier the same.

_ is: to be performed, fo . lé partieuludy
. B0 -desaribed and- ascerbained in-_and by the
following statermnent:— .

- This -invention relutes to.the mannfae- -

~tove of oxygenated ~-brganie compounds

E"

© therefrom, e.g. .methyl ulvoliol, mized or
‘not: . with.oxides of carbon and for hydrogen,
* According to the present invention  oxy-
-genated organie eompounds are prodiced
80
v- :of enrbon.in prosence of-iron and cobalt In

e TR

Lrom -uxides of earbosr and Ligdrogen, or’
-shterfintively from -compounds synthdgised

by the enbaiytic hydrogenefion of oxides:

the form of ferrites, frreates; cobultites
and - eobaltates, and particularly fervites,
Jerrates, cobaltites or cobaltates of the
wlhuli- and * alkaline  earth. metals. for
expmple sedium,  potassiume, bariom, cal-
colum and magpesium, aod of gluminium.
The. propertioi of basie radicle fo acid
radicle may ba voried and may produce
cortesponding variations iu the produects
~er- in..the_ content of the products n par-
Heular coipjounds. -
bagie: radicle, and parfientarly of an slkali
cor allaline earth metal, tends to inerenge
¥he praporHion .of lhigher . oxygenated
_orggnje eompountds produced. The axesss
may - be presenk In a combined sfate, for
example as’a basie salk, or may be preseni
marvely in-admixture with the salt used.
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. Yhere way, for example, be one equivalent

of basie’ radicie to Two eqmivalemis or iron
or cobalt acid radicle bubt befter resulty
are obtaineble by wsing equmvlecular
proportions ar by using the basic radielc
in a proportion of 1% to 2 or more equi-
:‘:gg‘nts t0 voe equivalent of iron or cobalt

The ferrites,

ferrabes, oechaltites or
eabaltalics sy

if desired be employed in

assoefation with other catalysts.  For
vsample  oatalyst mixtures may e
smployed containing the ferribes, fer

rabes, cobaltites ar aobaltates in admix-
ture or I association with zine, nrg-
nesiim, ocaleium, slominfom, chrorium,
molybdenum,  vanadium, mengsness,
tungsten or wrenium, o with fwo or
mare of these mefals, for ewample with
it and vapadium; with zipe and
molybdenum with zine and mapmesiom,
ealeium  or wluminium; with chromivm
and vanadium; with chromivm sud Dian-
ginese; with ohromium and molybdenum ;
or  with clromium, manganese or
molybdenum, and magnesium, oaleiu
or wluminium.  The other metals may be
present in the joetgllic stafe or in the
form of exidey or other compounds.

Auvy <r sll of the shove eabalytic mix-
tuves, ar the ferrites, ferraics, cohpltites
or cobaliates alore or in admixtine with
each ofler, may be employed according
to the present invention in eoejunction
with copper, the presence of the copper,
avern in small proportions, exercismg z
favourable influence upon the resction.
Alternativaly or in addition, as herein-
after referred to, the reaction may be
carried oub in copper vessels or in copper
Ihlﬁd veasels. o

eacting pages varying composition
may be gm%]oyed for the purposéJ of the
present invention, for example reacting
gases eontaining two volumes of earbon
monoxide or dioxide fo one volume of
hydrogen, or equal volumes of earbon
rapnoxide or dioxide and of hydrogen, v
one voluma of sarbon mionaxide or dioxide
to two volumes of hydregen. Mixtumres
cohbairing interrnediate proportions of
carbon monoxide or dioxide snd hydrogen
may be emploved, av miviures containing
the reastion gases in propovtivns outside
the- limits indicuted above. Mixtures of
earbon  monoxide and dioxide may of
cotrse be employed.

In the present- inveption it is nob of
eourse nceessaly -to wtilise pure reacting
geseds.  Mixiures econtaining the desired
reacting pmses may be emploved, for
example coke oven gas, producer ges,
water gas end the ke, The proporiions
of reacting gases in eunch indusfrial gaser
may be adjnsted if desived by suitable

additions..  The reasting guses nmy wvon-
tan mert gases, suxh @8 nurogen, or thay
may conkmn hydroeavbons 1o exsmiple
RIesHane o other paraiins.  Lile meshane
or ouier- bydrogarbohas may be used n
addition to hydrogen eug sn oxge of
GAYOL, or may - Wholy or In part replace
the hydrvogen.

The resction according to the presens
invention may be eonducted at gny suit-
oble temperatwre for the synthesis of
organie eompounds, lor example tempeis-
tures renging . fromr 200° o 250° C. ta
400° o 5009 or svan 800 C, or more, buf
preferably temperaturcs are used hetwoen
250° and 400° C., and particularly fein-
peratures of 250° t¢ 300° to 860° C. 'The
reaction iz preferably camried ou$ under
pressure, for exumple pressuves of 50, 100,
200, 800 or 500 atimospheres or mare.

I have further found that the catalysts
ar catalyst mixtures of the presemt inven-
tion moay be employed for the production
of further oxygenated orgazie compounds
fram compounds, e.g. methyl or ethyl
gleohol op  olher alechols, obtainable from
ozides of carbon . and hydropen. The
wmethyl aloohol or other cornpounds indi.
cated may be used slone or in conmjunction
with sarbor monexide, carbon dioxide,
endfor bydrogen. In this modifiestion
of the invenfion methyl aleohsl, for
example, may be converted intos com-
pounds of o bLigher order, for exampls,
into ethyl alechol, acetaldehyde, acetic
acid ete. The wvapours of the methyl
aleohol or other compounds may be passed
with ov withoub earbon momoxide or di-
oxide and with or without hydvogen over
the calalysts or cabulyst mixtures of the
progent Invention:contained in a healcd
reaction vessal. . 'Fhe carbon monoxide or
dioxide and/or hydrogen, i used, may bs
mixed with #melhyl aleohol vapour in any
depired mamner,’ - For exsmple such 2
miztuve may bé prepaved by bubbling
the gases through o heuted vessel condain-
ing methyl alcohol, ‘or slternatively the
wuethyl aloohol may be sprayed infu a
curvent of the gas.  The methy] aleohol or
othar compound may be prepared in a
preliminary operstion continuously with
ity use according to the present invention
for the production of highor uxygenated
arganie coropounds.  Mixtures of earban
monexide or carbon dioxide and hydrogen
or gases conbaining soeh mixbures may
be passed through & reaction chamber
csontaining zine oxide or |basie zine
chromeate or other catalystes or astalvet
mixtures capable of produeing methyl
alechol, and tha vesulting gas or vepours
passad directly over the catalysts or
oabalyst mixitives of the present inven-
tion. IYnstead of using methyl alechal ar
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© Barium, caldum
- ferpate

ofler compound abtainable . from . caibon
monoxide or diexide snd --hydiogen, com-
pounds capable of -ylelding _khe methyl
wloohol ete. may be uséd, for bxempls

methyl formate,” methyl acefate ar di-
._mnethyl ether. .= .~ ST
" 'The rveaglions gecording to the present

invention, may be chrried out in sny, suit-
able renction chumbers: -As veferred to

. above, .the use 'of copper. chambers or

copper linéd ehambers preseut advantages,
Dut sbeel chambers, and particulaly steel
sontaining molybdenum, tdngsten, mun-
ganess, cobalt, nickel or the ltke may also

- be used.

T Thé following examples serve

. IxaypiE 1. o
" Watar gap containing ebout 509 carbon

. medoxids aud 659, Lydrogen is passed-
- wnder w pressute between 1100 end 200

atmogpheres in  comtgot with a cutalyst

‘composed of one or'more of the following
" sulbstonees:— . '

Bartum fercafe

. or sodiumm  per-

Sodium, - magnesium  or potaséivm

< T feriike, .- . . O
the eatalyst being heated %o a tenrperd-
“Hiere -

vesults. a eogiods yield of ethamol and -

Lure. between 2509 and 8b° C.

higher aliphatic aleohols, fugether swith

aliphatie acids apd aldebydes.

. TPuawerE 2o .
Metimnel er

carbon monoxide, cerbon Woxide or

_hydrogen ~ is -pagsed - under ‘w pressurd

betwesn 150 and 250, apmospheres . in. con-

T tmel  with' fhie . catalyst referred to in -

‘Examuple. 1--hsated -fo s~ temperature

“hetween 230° gnd 400° G. - Fhere resudts

& copions yield. of cthanot and higher
aliphetic aledhols.. In the case svheéve

_ methandt is employed: alome or jn°-con-

junetion with earbon menoxide or - carbon
dioxide (and particularly i the ease of

carbon.. dioxide),. the product "confains -

comepounds of a higher degree of oxida-

tion imeluding . acetie. acid, aveteldehyda; .
"methyl * acetate and higher acids, alde-
- hyder and esters. . Tn- the -ease-where -,
- methauol” s -employed In ponjunttion -

387,014

_ to ilass

-frate - convenieit forms of execution I

. invenkion, it being understood that they.

gre given only by way of Hlustration and
are in no way limitative. - . -

a mixturs of methanel-and

whenever . prepared by the
" glaimed - -in

degree of oxidsfion are
absent from the produst. .
© Having now particulerly deseribed and
gseertaioed the nature of my seid inven-

substantiaily

. tion, and .in whst menner the same i
- to. be_ performed, 1 declure thnt what T
.elaim isi— ” :

1. Proegss for the manufacture of oxy-
gengted  orgauiy compounds from’ oxddes of
garbon” and hydrogen, chwscterised in
that the reaction is pevformed in presence
of -eatalysts comsisting ‘of or eomprising
o or more fervites, fervabes, eohaltites,
coboltates, . and particulaly fereites, fer
rates, cuballiles or eobaltotes of the alkali
or earth allali mebals. '
9. Process aceording fe élim 1 and
wherein, the resetion ig performed at tem-
peratures between 200° and 600° C. and

‘especially at teinperaiures bebween 2507

snd 850° C.

8. Provess according to elaim 1,or 2
and - whereinn -the rcaction is performed
ninder pressures” of 50—200 vr more atmo-
spheres. 7. '

4. Medifieation of the process eluimed
in “any of the preceding claims eharacter-
jsed in ‘that thers is employed instead of a

-yoixture’ of hiydrogen and oxides of carbon
‘pxypehated organic  compeunds obtain-

able:“hy synthesis from oxides of earbon
‘wiid” hydrogen, and especiaily methanal,
ethiinol ' or “other aliphatic alcohdls, the
gdid- éxygenaled organie compoumds being
amployad in presence or absence of carbon
moinxzids, carhon dioxide or hydrogen.

. 5. Process for the ~manufacture of axy-
genated orgaiic compounds substantially
a8 desotibed in Bxample 1, _

“ 6. Process for the manufaciure of oxy-
genated organie eomponnds substentially
gs desoribed in Exemple 2.

‘7. Provess for tlhe mauufecture of oxy-
genated organiec compounds substantially
a8 hereinbefore deseribed. - '

8. Oxygenated organie  compounds
Trocess
the preceding

any - of

alaims.

Duted this 21st day of May, 1030,
“WHITEEEAD & STEPHEXS.
" Chartered Patent Agents,

i Celaness Hotuige, -
29" Fanover Bguare, London, W. 1.

. [

" Abingon : Brinked for Hiis Majesty's Sintionery Offics, by Rubmess & So

m, .
[’_‘}F&.‘sﬂx..'—so,‘gflﬂt%l.{

yith- hydi:ogen the 'gémpounds of higher
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