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parbon oxides and hydrogem, even at
ordinary or slishtly elevaied pressure, if
particulaly active copper catalysly be
empioyed, prefersbly at femparatures of
from 100 fo 250 degrees Centigrade. If
jhere bo sdded %o the copper, or fo the
copper compeund such as cupric oxide,
parving for the preperalion of the cata-
lyst, oxides’ or oxygem-containing sub-
stanccs of nietals of groups 2—7 of the
paricdic system, cobslysts of greafly
increased ackivity are obteined. On the
other hond, 8lements of group § must he
excluded [rdmx +he catalyets because,
when these sre present, the reduekion pro-
ceeds Deyond the production of methyt
aleohol and leuds to the formation of purs

hvdrocarbons?  Copper catalysls with
additions of (inter alia) oxides of
beryliium, aluminium, zine, yhivium,

magnesiom, lanthanum, cerium, thorivm,
lead, snftimeny, uranium, and manganese,
bave been found fo be particularly effec-
five.  Cenerally speaking, it & advan-
tagoous to eombine the copper or cuprie
oxide with twe or more of the said oxides
or oxyzen-sontaining metzllic compounds,
egpae[}'%}ly when these latter helong to
e

or in & larger O SIMULEr prupoLuL.
Tnert gases, such as nitrogen, methane and

the like may also be present. In geneval,
the gus is catefully freed Deforchand
from  higher  crganie  compounds,

aspecially such es have a fendency bo poly-
merisation and condensalion,
from contuet poisons, as for example,
metal carbonyls.

The resulting methyl aleoho! is prac-
tically pure, and conbtains guly very slight
traces of oompounds which react with
bromine.

The following exmople will further
illustrate the nature of the seid invention
which however is not linited thercto.

ExaMPLE,

A misture of copric ovide and magae-
slum oxide, in-the proportion of 2 mole-
cules of CnQ to 1 molecule of MgO, i
reduced with hydrogen for 80 bours ab
témperatures rising from 150° to 250°
Centigrade. On passing @ mixture of
carbon monoxide and hydrogen, conbain-
ing 83 per vent of CO over the resulling
contack mass of 150° Centigrade, meshyl
alachol is formed, and is separafed by
strongly cooling. It is clear and aclour-
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PROVISION AL EPECIFICATION.

Improvements in the Manufacture and Production of Methanol.

Yari Jomweow, a British Bub-
ject, of 47, Trineoln’s Tnn Fields, in the
‘Counsy of London, Geotleman, do Lerchy
doclare fthe msture of this invention
{(which has been eommumicated to me from
sbrosd by T. G Farbeuindustrie Alkdien-
gesellschafy, of Trrankfort-on-Main, Ger-
many) te be as follows:—

Ti is aleady kioown $haf methyl alachol
can be prepared from mixtures of carban
oxides and hydrogen, by the application
of high pressures and temperabures with
the ausisiance of oxidie or.mstallic cabo-
lysts. Hitherio, the catalytic treatment
of carbon oxides with Lydvogen b
ordinary pressure and with the employ-
mant of metals of group -8 of the periodie
gystemn, has caly resnlted in the produc-
tlon of hydrocarbons or of mixbures of
hydrocarbons  with  various elagses of
organic comapounds conbaining oXygen,
the former substances predominnting.

My foreign correspondents have now
found that pracsically pure methyl aleo-
hol may be prepared from mixbures of
emvbon oxides and hydrogen, even ab
ordinery or slightly elevated presswo, if
particulurly
employed, prefcrably ab texuperatures of
from 100 to 250 degrees Centigrade. If
there be added $o the eopper, or to the
copper compound sueh as ouprie oxide,
gerving for the preparation of the cata-
lvst, oxides or oxygen-ronbaining gub-
sbamues of metals. of geoups 2—7 of the
periodic system, catalysts of greatly
inoreased activity are obtained. On the
other hand, elemenis of group 8 must be
excluded from  the ocabelysts because.
when thesc ere present, the redustion pro-
eeeds beyond the production of metlyl
alechol and leads to the formation of pure

I, Jayms

hydroesrbons.  Copper cotalysts  with
additions of {infer alie} oxides of
bervllinm, aluminiom, girig,  yhbrium,

rragnesium, lanthanwm, eerinm, thoriut,
leud, autimeny, uraniums, end manganese;
have been found to be pacticularly effec-
tive.  Generally speaking, i & advon-
togeous te combine the dopper or cupric
onifle with two or more of the said oxides
or oxygen-containing metallic cornpounds,
espec[i;l'lj when these latber belemg fo

"

sotive copper oatalysts be

groups of the periodie syslum, the ele-
menbs of which hehave in ns different a
way ag possible.

The eatalysts are prepared by the joint
pracipitation of the copper compound and
the additionsl subsiaacey from agueous
solubion. Irom, or similar metals, or
compounds of same, must be carefully
excluded from the eatalyst.

Prior to being used the ocatalysts are
reduced  with hydrogem or  carbon
monexide, or raixtures of the two, in the
presence of other gases, such as nitrogen,
methane, carbon dicxide and the like,
which do nof hinder the raduction.

The working tempevature may lie
between 100 apd 250 degrses Centigrade
bub i is advisable to kekp it Walow 200
degrevs Centigrade,  since the oufput
in generally lemseped if higher tempora-
tures be employed. .

The proportion of earbon monoxide 1o
hydrogen in the gases may be vuried with-
in wide Hmits. The hydrogen may be
present either in ihe ‘theoretical amount,
or in & larger or smaller propoviion.
Inert geses, gueh @s nitrogen, methane and
the like sy sleo be present. In general,
the gas is curefully freed beforshand
from  higher  organie coipounds,
ezpecially sueh as have u tendency o poly-
werisation and condeasation, and g0
from contact ‘poisons, ss for example,
metal carbonyls.

The resulting mebhyl slochol is prac-
ticslly pure, and eontsins ouly very elight

traces of compounds which react with
hromine. e
The followng example Wil further

ustyate the nature of the seid invendion
which however is not limited thereto.
) Bxamern.

A mizpure o onprie oxide and marme-
gium oxide, i thie proportion of 2 mole-
cules of CuO tor 1 moleoule of Mg0, is
raduced with hydvogen for 30 hours ab
témperatures rising  from 150° to 250°
Centigrade. On- passing a mixture of
garbon monoxzide and hydrogen, combain-
ing 83 per cent of OO over tha resulbing
aonbach masy of 150° Centigrade, methyl
elechal i formed, -end Is separated by
slrongly cooling. Tt is cleax and colowr-
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less, with 2 speeific gravity of (.792 af
15° Centigrade and a refraction index of
1.8808 ut 17.5° Centigrade.

Dyted this 19th day of Beptember, 1937,
JOHNSONS & WILLCOX,
Yineoln's Inn Fields, London,
W.C, 2,
Agenis.
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COMPLETE SPECIFICATION.

Inprovements in the Manufzeture and Production of Methanol.

I, Jaums Yars Jomxsor, a British Sub-
jeot, of 47, Lincoln's Ton Wields, in the
County of London, Gentleman, do hersby
declore the ngture of %hizs invention
(which has been cpmumupicated to me from
abroad by I G. Farbenindustrie. Alfen-
gesellschaft, of Frankfort-on-Main, Ger-
many, & doint Stock Company organized
under the laws of Gennany) wod in whab
manuer the some I8 to be performed, lo
be particularly deseribed and asgrtained
in and by the following stetement: —

This invention relates to the produstion
of methanol hy hydrogenstion of oxides of
carbon.

1t has already been suggested to pro-
dupe methanel by the bhydrogenation of
vxides of carbon at an elevated pressure
and at temperatures of 250° ta 450 Cen-

tigrade with the aid of oxidic or metallic’

catalysts. The eatalytic ireatment of
oxides of carbon with hydrogen ot
ordinary presswre and ab temperatures of
from 200° o 308° Centigrade with the
employment of metals of the group 8 of
the periodic systern has hitherto only

vesulfed in the production of hydroear-

bouy o of mixtures of hydrogarbons with

various classes of organie eormpounds vea-.

taining oxygen, the former substances
predominabing.

My forsign ecorrespondenfs heve now
found that dpraatically pure methanol may
be prepaved from mixtwmres of oxides of
carbon - and hydrogen even sb ordinary ov
glightly elevated pressuve, and prefersbly
at temperatures of 100° o 250° Cemti-
grade, when employing calalysle eontain-
irg coppei~mnd one or more oxides of &
metal from the groups 2 to 7 of the
periodic-system.

The said lighly uclive catelysts
required for carrying ous the proecess
aceording to the present invention are
obtained by precipiating a soluhion of a
mixfure of g copper salt with one or mora
salte of the metals belinging lo the groups
2 to 7 of the periodic systerz by rasans of

aqueons solutions of alkalis at moderate

beroperatures for example below 80° Cen-
tigrade. The precipitates are freed from
salts and elkali by thorough washing- b
about the ssme temperatyre and are then

- 880° Centigrade.
B of the periodie sysfern must be exeluded

lowest workable femperatores,

dricd ¢t femperatures of up to 2507 to
Tlements of the group

from tho eatalysts sinee if the sajd ele-
ments are pregent, the hydregenation pro-
ceeds beyond the formation ol mefhanol
and even pure hydrossrbons are formed,

The Liydeoxddes of beryllimm,
aluminium,  zime, yelkium,  maghe-
sium, - lanthanum, veriugm,  thoriuo,
lend, antimeny, wraninge and  man-

ganese huve been found fo be portien-

‘larly suitable for the production of such

catalyste when precipiiated together with
eopper hydroxide from solutions of u
mixture of 2 sall of the said metals with
a salt of copper. Although during the
drying process the copper hydroxide is
venverted Into copper oxide, those eata-
Iysts in which as long a3 the precipitete is
moist contain the copper entirely or for
the greater part in the form of ife blue
hydroxide have been found to be eon-

- giderably mars aetive than those in which

the copper s elready contained during
the precipitation or during the subse

‘quent washing process gompletely or for
“{he greofor part as eopper oxide.

It is
therefors necensary during the proeess of
precipiteting and washing out the precipi-
tates to punckilinusly avold higher tem-
poratures  which would  Ineilitete  the
dehydration of the copper Lydroxide. The
gaid catalysts are employed, either alone,
or deposited on earviers.

The ocobalysts are  reduced before
being  employed in  the  reaction
proper.  The heat whish iz therehy set

free must be condueled awny very eare-
fully in order to obviate any spomtuneous
self-heating which wonld lead fo sinter-
ing and which would reduce the activity
of {he catalysls. Tt has been found neees-
sary o dilute the reducing egents, hydro-
gen or carbon meonoxide or mixtures of
both to & very conciderable extent, say
to -about B0 fo 88 per cent, with inert
gdses  or  vepours such as  nitrogen,
methane, water vepour or the like und
further o earry out the reduction at the
The reae-
{ion eommences at befween shout 307 to
100* Centigrade ab o workable rate. In
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‘part of the copper

order fo attain she inllactivity of the
catulysts, ik & péeessary afber the grenter
oxide. Lag heen reduced,
o slowly incresse the temperabure ap to
950° Contigrade, and fo. maiptain _thia
temperatuge [or several houms.

The working tempetateyg, for . pro-
duction of methapol” ibey range between
100° and 250° Ceofigrade but the reaction
is preferably cmnied out below 200° Cen-
tigrade since ab higher temperaturds™ the
yield ag a rule deereases. . . - T
- The ratio of exides of carbon to hydro-
gen in the peses varies within wide limits.
The bydrogen may be present in the
amount theorotisally necessary, but it may
alse be employed in a greater or smaller
amount ; inert gases, such as umitrogen,

methune and the like wmay alsc be pre-
gomt. 'The yas is as a rule previousiy care-

{illy freed from catalyst poisoms, viE.
iron or other metals of the 8th group of
the periodic system having an actlon simi-
lar to jron on mixbures of oxides of cer-
bon snd hydrogen, or ompounds of suck
metals, for exemple, carbouyls, and from

. compounds of Digher molecular wej ht;

having = tendency to comdenss or poiy-
merise, snd the catalysts sre also kepb
free from these substances.

The mild conditions of the reaction for
the greater part provent undesived by-
products being formed so that a methanol
is produced of such purity that, in contra-
Jistinetion to. the mothanol prepsred at
vhore elevated temperaturcs and pressures;
it may be employed for muny purposes
without eny purification by chemicel
troatment or by distillation. The process
of the present invention therefors eonsti-
tutes n very considerable advance in the
state of the arh

The following Ezample will further
Muosfrate how the said invention may be
curried into practicel offect, bub the imven-
Hion s not Iimited thereto.

‘RBxanPLE.
A mixture of copper oxide and mapne-

" siym  oxide obbaimed by, precipibeting &

eohition containing 3 molesules of copper
pitrate and 1 moleculs of magnesiun
nitrate with dilube aqueous  sodinm
nydroxide solution at 20° Centigrade, is
reducad by means of arixtire of mibro-
gen and hydrogen confaining 5 per cenf.
of the latter by heating for 30 hours begin-
ving at o temperature of 100° Centigrade
which ie gradually raised to 250° Uenti-
grade. IL o mixture of earvbon monoxide
gnd hydrogen containing 83 per cenb of
the former he pogsed over the ecatalyst
thue chiained at atmospheric pressure and
ob a tempuesture of 180°
methanol iz produced which Is separated
by eoctiug to low bemperatmres. It is

" dilubed  witht

Centigrade, |

Hmpid eod éolotaless and has a spevific
welght o 0783 ax 157 Centigrade unth &
Tefraction indes of LES at 17.0° Cen-

tigradc and comtains only atight tuess of .

_sompounds regeting With bromine,

. Tt b alveady been proposed in Spect-
fication Mo. 2506 X.D. 1811 to employ in
the_ . hydrogenatioh  or = dehydrogena.
ion." of . compounds | uoSEimay  Gar-
bon, incloding . the oxides of  car-
-bom; us 8 eatalybic agent an intimate mix-

- -fure of copper with a promucior eongaisting

of an oxide of oxygen salt of s earth
metul inolnding the rare emths or of

beryltiumn, magnesium, anganass,
uremium, venadium, nicbiuny, tentalum,
chromiur, borom or Gitemium.  But the

process of the present mvenbion is based
om the discuvery that when exoploying the
specific catalysts obbained in the zanner
herein degeribed,. aceording to which the
catalysts ave subjected to reduction by
mesns nf hydrogen or carbon monoxide
or mixiures. of  both, . which have been
' vt gases, substantially
pure methanol »is obtained, under .very
wild - eondifions, Svithout the formaution of
substantial ~amounts of undesirable by-
praduéts sivce the. catalysts thus chtained
arc perbicularly welive.

‘Huving now pardewlmly described
and ascerbained’ the nature of my said
favention and in what manner the sama
is to ‘be .performed,; T declare that I am
aware of Specifications Nos. 265,508 and
108,855 and do wnot  elaim  anything
deseribed or claimed thersin bub whab
I claim ig:—'

1. A process for the produetion of

80

8h

g0

100

mothanel by calelytic hydrogenation of 105

oxides of carbonwhich eonsists in operat-
ing ab ordinary or only slightly elevated
pressure, preferably af temperatures of
belween 10° and 250° Centigrade ond
employing catalysts conmfeining  copper
and ome or more oxides of a metal from
the groups 2 to 7 of the periodic system
aither alome nr deposited on earriers, the
said catwlyst baing obtained by precipi-
. tabing aquecus ‘zelutions of mixtures of

{he correspending metal salts by meons of
alkalics~at Yhoderste temperatures, for
example™ bolow "B0° - Centigrade, washing
the precipitéte thus: obtained at about the
sume temperature and pubjecting the seld
eatalyst to # teduction treatment by means
of hydrogen "of.em¥inn monoxide or mix-
titres thereof, “which have been dilwted
with merh gasés:”

2. A spodific’ method of carrving out
the process’ elained in claim 2, whish eon-
gistz in cmploying *he gaid catalvsts eon-
tainine  eopner  after  subjeetion o u
+ednetion tresbinent at temperstores com-
mencing st &§0° to 100° Cenfigrade and
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graduslly rising to 250° Centigrade.

3. A . specific-method of carrying oub
the pracess claimed in Claims 1 and 2
-which eonsighy in execiuding jron or other

metals of the group 8 of the periedic
system. having an action similar to iron

-on the mizhures of oxides of carbon and
.hvdrogen, or compounds of such metals,
-from the catalysts and from fhe gases.

4. The process for the prodnetion of

methauol substantially as desoribed in
_the forsgoing Hxample.

&, Methanol when obfained aceording
to the preveding claiming clanses.

Dated thiz 18th day of June, 1828,
JOENRONE & WILLCOX,
47 Tineoln’s Inn Fields, Lcm.don,
W.o, 2, .

Agonts.
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