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Improvements in the Manufacture of Aldehydes and Aleohols.

We,- Giulbuonr Tmowas Momeaw and
Ravmonp Tavnor, Research Chemists,
both of the Chemical Researoh Laboratory,
Teddington, Middlesex, snd bofh British
Subjects, do hereby declare the pature of
thig invention to be as follows :—

Glaseous mixtures ecoptaining -carhon
monoside and hydrogen when passed ab
elevuted temperatures and pressures over
cataylsts marfe from combinstions of gine
and chromium opxides or zine and man-
%anese oxides in proportions which may

e varied within wide Hmite give rise sub-
stantially to mefhanol or meshyl aleohol.

We have now found that the addition of
cobalt oxide o combinafions of mine and
chromium. oxides or zine and manganese
oxides or to eombivalions of theee three
oxides as a catelytic medium lopds under
high pressures and at high temperptiares
to a definite and regulated type of con-
densation resuliing in the production from
carbon. monoxide and hydrogen of the
homologous series of aliphatic aldehydes
CHuw+, CHQ and the corresponding

© primary alcohols.
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The proosss when carried oub sy in the
following exsmple is a eontrolled reaction
inasmuch &% o cloge examinatiom of the
resglting products has so far failed to
reveal the gpresence of organie aoids,
esters, ketones or secendary aleohbdls,
althongh as might be expected interaction
belwesn the aloohols and aldehydes pro-
Juees ortho-ethars of the methylal and
acclal series.

ExsMPLE. .

Ten parts by weight of ecbalt chromste,

CoCrQy, osre added to 90 parts of basic

gine chromate, 8Zn0, CrO,, and the mix-
ture iz kuneaded with water into 2 stiff
paste which is extruded through dies into
» vermiform mass. This material iz dried
st 130° C. and oub up into short lengths,
These cylindrical grenulcs, reduced by
henting at 300—330° C. in & siream of
hydrogen, are charged into a steel uylinder
with an internal copper lining and heated
at 400° €. in a ourrent of earbon monoxide
and hydrogen (3 vol to 2 vols.) under &
pressure of 200 atmospheres. The issuing
gases are thoroughly cooled in order fo
condense the volatile mizture containing
the aldelydes and aleohols. The elde-

hydes arc separated from the alcobols by - i

the use of suitable reagents such as
sodimm  hisulphité,” aleoholic ammonia,
semicarbazide or phenyihydrazine and its
nitro-derivatives. The fAnal isolation of
the individual aldehydes and aleohols is
offected by fractional distillation.

In this eantrolled condensation the pro-
portions of oarbon. monoxide and hydrogen.
in the gaseons mixture may be varied
within wide limits. and the proporfion by
weight of the catalytic oxides may also be
variod oconsiderably with consequent regn-
lation in the relative amounts of lower

and |higher aldehydes and primary
aleohols in the orgenic products of
caialysis.

One characteristie of this confrolled
condensation i the high progoriien of
cthyl aleohol to methyl alechol i the
produets of eatalysis.

Datod the 23rd day of February, 1928,

GILBERT FHOMAS MORGAN,
RAYMOND TAYLOE.

COMPLETE spmmcﬁﬁqﬁ;.. .
Improvements in the Manufacture of Aldehydes and Alcohols.

We, Cmesrr Taomas Morgaw, and
Tavmonp Tavrom, both British Subjects,
snd both of the Chemnicsl Research
Laborstory, Teddington, Middlesex, do
hersby declare the natnre of fhis inven-
tion and in what manner the same is 40 be
performed, o be partienlarly described
and ascerbtained in and Yy the following

gtatement —
[Price”

Tt is Lknowm that, in general, the
presence of iron, nicleel, or cobalt in cala-
lysts used for-the synthesis of methanol
from carhon monoxide and hydrogen, has
a delsterions effect upon the desired coarse
of the reaction. It has been stated, how-
¢ver, that when any of these elements is
present in the. catalyst in a chemival com-
bination or in the form of an alloy or =

313,061

e,

4

5%

TO

5

0



513,061

10

15

50

50

55

60 - inventiow —-

66

golid solution, not allowing the formation
of frea irom, nickel or cobalt metal either
by reduetion or by decomposition under
the conditions of working, and im the

ahsence of free iron, nickel or cobalt o

the suzface of the apparatus exposed to
the rases, the desired resetion is consider-
ably improved, partiularly in the diree-
tion of the production of alechols higher
iz the series than methanol.

Ti is further known that calelysts made

from zino oxide and chromium oxide or -

gine oxide and mangatese oxide are good
catalysts for Eproducing methanol from
a wixbure of earbon monoxide and
hydrogen.

The present invention s based on the
observation. that by introduction of echalt
into mixteres of zine and chromium oxides
or zinc zod manganess oxides or zine,
‘ehromium und ese oxides, the
oobalh being in a form reducible as a pre-
liminary operation or during the oon-
dengation, » catalyst is obfeined which hes
an inflzence on the course of remchion
hetween ¢arbon monoxide and hydrogen
under high presswres and at high fem-
peratures, which lewds o a definite and

. regulated. type of condensetion produeiing-
the

homologbus  series = of
zidehydes
c“Hzn +1- UHO
and the corresponding primary aleohols.

The invention consists in synthesising
aliphatic aldehydes and primary aleohols
from oarbon monoxide snd hydrogen af
high temperature and pressure with aid
of & ocatalyst confaining cobelt as
explsined in the last yréeeding paragraph,
with the outstending advantage that the
yield of ethyl &lcohcﬁ i§ mmch Jarger than
in known processcs.

Tha rezction is condneted in a copper-
lined vessel in known iwanner as this has
o favourahble influence on the rate of the
renciion st a given temperature ur alicr-
natively sllows the temperature o be
reduced. for & given rate of reaction. This
efiect may he enhanced by introdnetion of
copper fnto the catalyst.

it may be said tﬂzt the invention pro-
vides a aontrobed reacticn, inasmuol as
cxamination of the products shows the
virtual absence of organic acids, csbors,
ketones or secondary aleohols, although as
might be expected micrastion between the
aleohols and aldelydes produces ortho-
ethers of the methylal wnd acelel series.

The following Fxamples iHustrate the

uliphatic

EXanPLE 1.

20). parts by weight of oubalt chromate
CoCrQ,, are added tov 100 parts of hagie
- zino chromate, 3Zn0, CrQ; snd the mix-

* fure is Imeaded with water to foim a stifl

N

{methyl, ethyl

.850° (. The product obtained by

paste which is extruded throngh dies into

miform moess, This material is dried
at 130° C., and cub into short lengths.
These oylindrical pranules, reduced by
heating at 300-—350° ., in # steeaw of
hydrogen, are charged into a steel cylinder
with an internal copper liming and
immerged in & molten Jead bath heated to
400° C. A cuwwent of carhan monoxide
and hydrogen is passed over the ratalyst
at a pressure of 200 atmospheres. The
eomposition of the gases may %e kydrogen
two- parts by wvolume, carben runoxide
onc part by volume, but the proporiions
ragy vary within wide Hmits.

The issuing guses are thoroughly ecoled
in order to condensc the volatile mixfiure
containing the aldehydes and aleohols.
The aldehydes are separated I[rom the
wlechols by the use of smitable reagents
such as sodium Disnlphite, alcoholie
ammoniy, sci-carbazide or phenylhydra-
zine and its nitro-derivatives. The final
isolation of the individual aldclivdes and
slechols  is effected by  fravtioasl
distillation.

A VET:

o Exayers 2.
_ Cobalt chromste 1 part hy weight and
gine chromate 1 parb. arc mixed together
with a binding material, such ws wabestos
or. slay, and made as previously described
intt groauwles which are charged into a
copper-lined steel cylinder hested to
250—3480° €. The passage of a mixinre
of earhon moneside and %13'dmgen at 200
atmospheres pives & produet econtaining
methyl, ethyl and higher slcohiols.

ExawrLE 3.
_.Cobalt nitrate 2 parts by weight and
zine permanganste 1 part are dissclved in
water and Lhe solution is boiled to dryness.
The mixture, together with a binding
material, such us asbestos or clay, is mads
into granules as described in Example 1
and reduced by hesting in hydrogen at
300—400° C.; the granules are chavged
mto @ e.t:up];er-lined steel cylinder wund
heated fo 200—300° (. The produck
obtaitied by the passage of a mixture of
hydrogen und carbon movoxide at 200
atmospheres prossure over the heated
eatalyst contains aldehydes (acetaldehyde
gnd  higher. ..aldehydest also alechols
and higher aleohols).
L Exanpre 4.
7% parts by weight of cobalt nitrate, 1

‘part of zine permengunote and 0.7 part of

copper earbonate are made inte granules
in & marmer as deseribed in Example 1,
and reduced by heating with hydrogen ub
300—830° .; the grannles are charged
into . the copper-lined stesl oylinder
jmmersed in a molten wetal bath heated to
the
passage of a mixture of hydrogen and
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varbon monoxide at 200 atmospheres over
the heated oatalyst conbaine ald.ehzdas
(acetaldehyde, propaldehyde, but vde

end higher aldehydes) and alcchols
(methyl, ethyl, propyl and higher
aleahols}.

ExAMPLE 8.

Cobalt mitrste 60 paris by weight, zminc
axide 10 pazts, chromic acid 20 parts wnd
copper carbomate 10 parts are uixed

togather and 1aade, as described in
Example 1, info granoles which are
charmed into the copper lned steel

aylinder, inmexsed in a lead beth heated to
250—350° . The passage of o mixlure
of carhon monoxide and hydrogen at 200
atmospheres pressure over the catalyst
produres a mixture containing aldehydes
and methyl, ethyl and higher aleohols.

Tu this controlled condeusation aceord.
ing to this invenfion the proportions of
carhon monoxide and hydrogen in the
gaseous mixtore msy be varied within
wide Hmits and the propovtion by weight
of the catalytic oxides may also be varied
congiderahly with consequent regulation in

the relative amounts of lower and higher-

aldehydes snd primary alcohols in the
organio produvts of eatalysis, for example,
an increase in the proportion. by weight of
cobalt tends to incrcese the ratio of efhyl
and higher alcohols to the methyl aleohol
alao produced.

Tt will be understaod that the partievlar
combination of materials comatituting the
oatalyst used in this invemfion has been
gelocted as being oo which leads to the
production of a liquid mixture the organic
copstituents of which arc yractically all,
i not entirely, primary alcohols and alde.
hydes and their condensation products, the
mixture being charaoterised by a high pez-
centage of ethyl alecohol. Typleal yields
of miethyl, ethyl and higher primary
aleobols are in the ratio 50 : 30 : 20 respac-

tively with a rcatalyst contalning szine,
manganege and cobalt, A survey of patend
literature covering catalysis for inflncno-

ing the reaction hetween carbon momnoxide
and hydrogen shows that nearly all the
metals have beou cladmed, il not separatel

&b least in combination in groups a.ccor(i-
ing to the periodic classification. There
will he formd in varivus prive publications
(such as Specificutions Nos. 279,878,
271,840, 220,715 and 20,488 /13) refervoces
to oatalysts containing named materials
from which might be selected those essen-
tigl o thiz invention, but we believe we
are the first to make this selection and we
have done so for the purpose of ohwain-
ing the mixture of organic compounds
descrihed above churschorised by a high
percentage of ethyl aleshol.

Having now particularly described and
sscertained the natnre of omr said inven-
tion snd in what manmer the same iz to
be performed, we declsre that what we
claim is .—

1. A mammfacture of = miztuxe of
organic  Nguids  econsisting  practically
entirely of primary aleohols and aliphatic
aldeyhdes and their condensation prodects
characterised by ethyl alecohol ferming
relatively large porcuatege of the alechelie
constituents, by the calulytic condensation
of carbon monoxide and hydrogen ot &
high temperature and pressure, wherein
the catalyst eontains cobalt in addition o
zing oxide snd ehromium oxide or zime
oxide and manganese oxide or all these
oxides, the cobwlt being @ the ferm
redunible as a prelimingmy operstion or
during the condensation.

2. A medificstion of the manufacture
referred o in Claim 1, wherein copper is
algo prezent in the catalyst.

3. A process, of synthesising aliphatie
aidehydes and primury steohols and thei
condcnsation. products  subsbemtisdly s
described in any of the Examples herein.

Dated this 28th day of November, 1428,

.ABFL & TMRAY,
30, Sounthampton DBuildings, London,
W.C. 2

Agent-s for the A’pp]iea,n’ss.

Abingdon :

Dyinted for Hin Mujesiy’s Stationery Offiey, by ‘B;}rﬁﬁs & Bon

190, 314 —125/9/1029.]
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