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- _PATENT SPECIFICATION

App!}rz-a-tf‘oh bate: dudy 1, 1925, Ne. T6,9?5/25.

. .Compiete Lefl: April 22, 1926,
Completa Accepted : Jan, 3, TQZ7.

PROVISIONAL SPECIPICATION. .

Impro-vements in or relating t¢ the Production of Oxygen-
o ‘containing and other Organic Compownds. -

§, Hpxpy DReS, s cibizen of “the
Hwiss Republie, of
London, SW. 1, do hereby declare the
natwe of this invention to be as
follows :— | S o

This invenbion velates .more particu-
Iatly o- the production of organis com-
paunds, . espeeially rsthyl aloohol,
formaldehyde, Leten, acetic _amd,‘ acetone
snd  other oxygenated liphatic = coms
pounds from raiztures of earbon momoxide

and hydrogsn or industeial or other gases

or  gaseons  mixiures eontaining = the

saIe. )
duotion. of other aliphatic or -eyoli
¢omppunds such o Tiguid bydvocarbons,
highor- eleohols, -wcids and letones or
mixbures containing sgme or all of these
from said gases or gaseous mixbures.

" The histoxy in  coumection with
reactions | for  chemieally ]
éarbon monoxide and hydrogen i mHX-
tures or gases oontaining them
ospecially by the important zescarches of
Sabatier and Sendercus, thab cﬂs:m?mlly
with employment of nivkel and similarly
acting catalysts, such_ag “iron O cobalt,
it iy possible to preducs methene n a
gnamtitetive tway, bub. in- spite of the
maay attempts which were made ab
various bimes it was not found possible
to  obtain methyl aleohol or olher

“aliphagic or ¢yelo derivatives by such u

chumical .eombinabios. e .

An advence along thiz Fne was made
in 1913—1914. (British Patent Specifi-
eation of Dadische Anilin und Soda-

‘Fabrik 20,488 of 1918} when it wos pro-

posed to heat mixtures-of or containing
corhon monoxide and reduced quantifics
of hydrogen under
ceziur, chromium,

thereof) such as

cabalt, mangepese, molybdenum, osminm,.

| Prie

™

8, Waterloo Flaos,

It 8 also applicsble for the pro-

pombining :

Bhows,

“high -pressure in.
presenes of cerfain coabalysts (or mixbures

podladium, titaninm, zine or oxides or
other compounds of these metals, with
or withont addition of a bLasic componsd
such for instance, as” alkali hydroxide.

“This process suppressad nr more or less

reduced the lormation of methane, so for
as the catalysts proposed were not nickel
or like cotalysts favouring the formativn
of ‘methane, and yiclded produefs cen-

gisting of miztures of slipbatie er eyclic

corepotmds sueh ae liguid and gaseous

* hydrocsrbous (soturated and unsaturated),

aleohols, aldehydes, lketones, snd acids.

The reactions of chemicelly combining
carbon monoxide and hydrogen In mix-
tures or gases containing them have been
developerd in recent years lor produeing

wéthyl alechol, higher aliphasic aluchols, .

or other oxygenated aliphatie  com-
pounds, and even highor hydioearbons,
by heating the pases under high pressura
mnder modificd or - selected conditions n
regatd to the choloee of catalysts, relative

. proportions of thé two gases, lemperature

or other conditions, with the principel
aim of abtaining & mueh more commercial
formation or yield of these respective
ueeful produets. _

"Thus for instense, in British Specifi-

‘gation 227,147 (Badische) it is proposed
to. manulscture methyl aleohol or ofher

axypenated organic componrkls by pass-
ing a wmixtore of or containing earbom
menoxide and hydregen (the latter pre-
ferably in excess Dby volume) at an
elevated temperature omd high pressure,
und 'prefem}]:if while excluding volatils
iron and mivkel compounds, over u contact
mass containing i an intimate mixturo

‘ot least two oxides of metals belonging

to different groups of the periodie system
{e.g. the oxides of =zine and chromium,
zine and urgmium, zine and vanadiwm,
zine and tungsten, - magnesinm  and
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263,503 8
the catalysts therein referred o, and Any wultable or known vessels or appa-
svolding the prescnce of niekel or other ratus may be employed for performing
- catalysts favonrable to the formation of the reections. :
methane, thu reaclions being conducted at -

5 or abont atmospheric pressure. Dated this Ist day of July, 1825,

The carhem monoxide and hydrogen or
goucs conteining the same may be freed T. L. WHITEHEAD,
from impurities such for inséance as Charterad Patent Agent
organde  nompounds  of  snlphur  and - :

10 voledile iron compounds or. other debri- Patent Department,
mengal impurities before being subjecbed British Celunese Limited, 20
to the resetion. 8, Waterlge Placs, Londen, SW. L,
COMPLETE SPECIFICATION.
Improvements in or relating to the Production of Oxygen-
containing and other Organic Compounds.

I, Hesny Dreyrus, o citizen of the thereof) suweh as  cerium, chromium,
fiwiss Republie, of B, Waterloe Place, cobslf, mangavese, molybdenum, ocsmium,
London, S8W. 1, do hereby declare the palladium, titaniom, zine or oxides or

95 psture of this inventiom end in what other compounds of these mebals,” with
maimer the seme is to be performed, (0 be or without addition of » basic compound 70
particulerly described and ascertained in such for instance, as alkali hydroxide.
and by the following stafement »- This process suppresscd or more or less

This invention velates more partieu- reduced the formabion of methane, so far

30 lerly to the production of organic cum- as the catalysts proposed were mot nickel
pounds, espacially ~ methyl aleohol, or like cetelysts favoumring the formation 75
furmeldehyde, keten, acetic aold, aestone of methane, and yislded produects ocon-
and  other oxygemsted eliphabic com- sisting of mixtures of aliphetic or cyclic
pounds from mixtures of carbon monozide compounds such as lguid and gaseous

35 and hydrogen or industrial or other gases hydrocarbons (satursted and unsaturated),
or  geseous Imixtures containing the . eloohols, aldehydes, ketones, and acids. 80
seme. It is also spplicable for the pro- The reactions of chemically combining
duction of other  sliphatic or eyelic  caerhon monoxide and hydeogen in mix-
componnds such s ligmid hydrocarbous, tures or gases containing them have beon

40 higher slechols, seids and ketones or developed in revens years for producing
mixiures containing some or all of these methyl aleohol, higher aliphnatio alechols, B3
from gaid grses or gasecus mixbuoes. or other oxypenated aliphatic com-

The histery +in  conndetion with pounds, snd even higher hydrecarbons,
rcoctions  for  chemically  combining by heating the gascs under high pressure

456 carbon monoxide snd hydrogen in mix- under modified or selected condibions in
tures o¢ gases conbaining them shows, regard to the choice of catalysts, relative 90
espoeially Dy the important vesearches of proportions of the two gases, tempersture
Sebatier spd Senderens, thet ossentinlly or other eonditions, with fhe prineipal
with emplovment of nickel and similazly wdm of sitaining s Muoch more commercial

50 wcting cetelysts, sueh =s iron or ocobalt, formation or yield of these respeotive
it is possible to produce methune in » uscful produvote  * . a5
quantitative way, bub in spife of the Thus for instance, in Dritish Hpecifi-
gny abbempts  which were made b cation 227,147 (Badische) it Is proposed
various #imes it was not found possible to manufasture mebhyl aleohol or othor

55 to obhain mebthyl alechol or other oxygsusted organio compounds by pass-
oliphesic or oyolic derivatives by such 2 ing & mixture of or eoutaining carben 100
chemical combination. menoxide and hydrogen” (the lutber pre-

An sdvance along this line was mude forsbly o excess by volume} at an
in 19181914 (R:itish Datent Specifi- elevated temperature and high pressure,

G0 cativn of Badische -Anilin und Boda- and preferably while excluding wvolatile
Tabwik 20,488 of 1913) when it was pro-- iron snd nickel componnds, over & conbact 103

65

posed to heat mixtures of or eonfaining
varbon monoxide end refnced quantities
of hydregen wunder high pressure in
presence of cevtain cadalysts {or mixbures

mass containing im en intimate mixture
at least two oxides of metals belonging
o diflorent groups of the periodic sysiem
{e.g. the oxides of zina and chromium,
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- .gine und urevium, zihe and vansdiwm,
wing  and

tungsten, magnésinm ~and
molybdenum, or, cerium and. mengenese),

.cnd with the more basie o¥ide in a pre-
. ponderating quantify, ssid metal. oxides

not  being Teducible by hydvogon or

_carbonr “monoxide .or -mixtures thereof

wnder ordinary- e inereased -pressure at

. producls

o
R

N

" Speeifieation’ -229,714 (Badische} it
peoposad to manufacture -methyl eloohol.

", comprising .

"also”  titeniwm, - venadium,

tomperatures .iz%]:in - B50° G,
Apain; secording to another British
ig

or -otheir oxygenatéd argahic compounds

by wvausing .cearbon nionoxzide .to remch.
- with hydrogen (the latter”in excess by

voluieg) af an elevated preysmre and tein-
perature under the influence of catalyshs
gontaining . non-reducible metal oxides

" (i:e. non-redueible by hydrogen or’estbon
monoxide: - or - -their - mizbires

undar
opdinary - or “inereased pressure ab. fem-
peratures up tu B60° C) or oompounds

.thereof; ocompletely or substantietly frce
- from ivom, mjekel” or ocobalf, 'said metal
- oxides- heing- associated or not with s
"metal dther than iron, -nickel emd sebalt.

Numerous examplés of catalysts or cata-

_ly¥ie -thixttres whivk maey he employad

are indieated. in said specificedion, T,
the. vxides, hydroxides or c¢arbonates. of
the alkmli, earth olkali- of earth matals,
alnminfom, glucioum, gir-
gonium, - thorium, ceriim ‘and other: ‘rare

earth  metels; -of mixtures. or compounds .
. of- magnesis), alumina and the lke with

the dxides of lead, bismuth, thellium,
gine, cadmiws, copper, tin, antimony,
-&ilioon, horon or biteminmn. - - .

Aguin in -- another- ~ Bripish

Patent’

Speoificetion 220,715 (Badische) if-is pro-

posed- to- produce - methyl alcohol ‘or
_nongisting

parbion - monoxide. with = hydregen af
elevited teroperatuve amd pressure by  the

- se. of contact musses containing, besides
~one or more of thé  elements,

> Ol oc-]l];per,
silver, © gold; -zine, cadminm and load,
LT chromium,
-angenese and other -cogmele clements

. rolated to them, wiz. zirconium, - cerium,

" tantalem,
traniwmn, or

therium, pichinm, molyh-

denxm,  tungshen,

thereof, the gas
-conbaining  imore
than  carbon

by  wolume.

when mixtures of mine with oxides of
chromium, LREGHNCSE, molybdenum,

“titanium, or cerinm ere used nas cabalysts.

It da” further stafed that the catulysts
employed should . he free - from alkali

5 compounds und from iron and nickel.

" substentially ~ ol
- mnethyl slughol by eatalyticolly . rednbing

'20,488/1913,

boron, -
- or grore ‘than one of these elaments, or
- cbmpatnds '
. cmiployed preferably
- hydrogen. : .
. monoxide, and. it being sbated thad: sudh
- gog -mixtures should be used in any case

mixfnraes .

-~ Thizg i &
since . it hes hitherto always been sup-.

. Tn the fpecification of o previous
applicetion  of mine No. 15,302/1823

{262,494) 1 have deseribed how methyl
" slechol may be produced under heat #md

pressure from mixtuves of or conteining
hydrogen and carbon monoxide in appro-
printo. proportiohs, with the aid of zime

‘gxide- az unbalyst.

In the -Specificetion of another Appli-
vivion No. 15,384/1925 (262,852) 1 have
described -how acetie acid may be pro-
duoed undér heat and presenre from miz-
turcs of or containing -lydrogen and
carbon -Inonoxide in  appropriste propor-
tioms, with employment of. suitably
chosen catalysts or subpbances euch ‘as
thersin indicated, said catalysts not being

75

8D

thoge known to favour the formstion’ of |

‘méethane. -

Iw the Specificationi of anathsr Applis

cation Mo. 15,306/1925 (202364 I have
" deseribed how leten may be produced
“under heat and pressure froin mixtures of -

or  couteining hydrogen snd  carbon
monoxide in wppropriate proporfions with
the aid--of suiteble -cabalyste,” sueh
tatelysts not heing those knvwa to favour

-the formation of methans.. C

- In ol the processes desoribed In my
said previous specifieations end in the
processes - of. the . previous = publications
hersinbefore referied to the reactions are
poifotmed under -high pressures, ©

-I have now found that by employing

* the satalysts indicsted in .y said respec-

fivo ' prévions - specifications end aveiding
the employinent of catalysts “fuveurable
%0 the formation of methane from earbon
wonoxide snd hydrogen, such’ as nickel,
iron and cobalt, it iz possible’ to produes

. the products of the processes of my said
-rispuclive specifications &t ordinary atmo-

spheric pressure without formwtion of
methane or with formetion of anly very
small quantities of methane. “And I have
forther found that by avoiding employ-
ment of -catelysts sueh - se, veferred fo
favoursbla to the forwution of mefhane,
and employing the catalysts indiceted in
the other British Patent Specifications
C927,147, 220714, and
226,715 hercinbefore referred to, it s
likewisa possible to -obtain the products
of these processes at ordinary whmespherie
Er,essﬁrerwith formation of no methane or
but little mathane,

' very swrprising discovery,
posed that high pressures are an ossen-
tinl, condition for the -produciion of
methyl wlechol, formaldelivde and other
produets” than methane, by reactions of

parbon menoxide with hydrogen.

" The processes may be performed sub-
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tions referred to respectively, usming
the catulysts Ghercin zeferred to, and
avolding the presence of nickel or other
catalysts favourable to the formation of
methanc, the reacbions heing conducted ab
or about atmospheric pressure, the other
conditions, such as proportions and bouw-
perabtre, being the same ap those indi-
cated in the sforessid specifications.

Tha carbon monoxide and hydrogen or
goses coubaining the same may be fresd
from Impurities such for insfance as
organic compounds of sulphur and
volatile iron compounds or other detri-
mental impnrities Dbefore being sobjected
to the reaction.

Any suitzble or known veassels or appe-
ratus may be employed for performing
the reactions.

Having now pavticularly deseribed and
ageertained the nature of my said inven-
tion and in what mapner the same ig
to be performed, I declare that what T
claim ig—

1. Prooess for +the production of
ozygen-containing organio compounds or
higher  hydroewrbous hy  subjenting
gageous mixtures of or containing earbon
monoxide and hydrogen to the action of
heat in the presenue of a catalyst eapable
of combining carbon monoxide and

hydrogen to form methyl alecohel or ofher
oxygenated organic compounds {exclud-
ing ceialysts capable of forming methane
or substantial yuantitiex of methane),
characterised in that the combination of
the carben monoxide and hkydrogen is
clicoted at abount atmospheric pressure.

2, Process for the manvfacture o
methyl  alechol, | formeldehyde, keten,
acetio acid, acetone or other oxygen con-
tuining organie compounds or higher
hydrocarbons from carbon monoxide and
hydreger, substantially as deseribed.

3. Methyl, aloohol, - formaldehyde,
keten, acetic =acid, acebone or obther
oxygen-containing  organic  compounds
or higher hydrocarbons when prepared
or prodneed by fhe processes herein
deseribed and claimed.

Dated this 20th day of April, 1026.

T, L. WHITEHEAD,
Charterad Patent Agent,
Polent Deparbment,
British Celanese Limited,
8, Waterloo Dlace, London, 8. W. 1.

Reference hss boon divected, in pir-
guance of Section T, Sub-seclion 4, of the
Putents and Designs Acts, 1907 and 1319,
to Specifications Nos. . 179,951, 157,047
and 108,855, . _

Hereford; Printed for His Mujosty’s Slationery Offics, by The Hereford Yimes Lid.
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