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. PATENT " SPECIFICATION

Application Dats: July 29, 1924, - No. 13,795124.

Complats Left: Feb. 26; 1926:
Complate Agoepted ; Oct. 15, 1825,

PROVISIONAL SPECLFICATION.

Improvements in the Synthetic Manufacture of Methanol and
: Higher Alcohols. '

T, Famus YATR JOHNSOH, a British sub-
ject, of 47, Lineolp's Inn TFislds, in the
County of London, Gentleman, dao hereby
declore the mneture of &his invention
(which has been sommunicated o me
from abrosd by the Badische Anilin &
Soda Fahrie, of Tudwigshafen-on-Bhine,
(lermsmy, & COmMpPAaRy insorporated acoord-
ing to Germoen laws) to he as follows —

Vixtures of oasrbon monozide and
hydrogen have repeatedly been exposed
tor the action of catalysts under conditions
varying og to the nature of the catalysts
und the temperature and Ppressaors Pre:

vailing in the reaction with the regult that

methane, or. liguid hydrocarhons  bave
boen obteined in so far as a reaction could
be effected af all _

My foreign gorrespondents have now
dseovered that methanol can be obtained
by ths interaction ol rarbon monoxide
and hydrogen at an glevated temperature
and pressure and by the use of cumtact
magses, provided the ioterior of the ven-
tach space be kept completely free from
iron.  In order to catry out tiis fren-
tion, the ocontach Imauses musk be free
from irom, the inner surfane of the walls
of the reaotion chamber must nob consish
of ircn, and tho gases mush nol cOITy Iy
ran either in the form of fine partictes
or of volatile compoynds of iron such os
iron oarbonyl. Provided the wbove con-
ditions be observed, the otber _ipnditions
may be voried within very wide limite.
The natire of the contach messes may
vary vory consic_lembly"and the eaid
masges may coutain either mgtals  or
oxides or - mixtures- of more than one
metal or miore thon one oxi
or oxides and “the proportion of garbon
monoxide snd hydrogen may be prefer-

ably so chosen that the volume
hydrogen - preponderates ; other iperh
gases MAY

be presemt, the pressure being
(Pricc——""" " -

_said tabe at & pressure
spheres

_the tube after adding

" exumple,
o or of mebals *

example with

oreforably from 50 atmosphores upwards
snd the tempetature between about 250
degrees and 600 degrees (Ceontigrade, de-

‘pending on the cfficiency of the contact

mass iy esch. individual case.

The methanol produced in acvurdance
with this inventinn is cither pure or
mixed with higher alcohols snd  other
organic  compounds coptaining  oxygen,
depending on the special conditions of
working employed.

Tha following example will serve to
further illustretc the nature of the in-
vention but the invention is mot lmited
therato. The parts wre by weight.

A tube capuble of resisting high pres-
sure iz lined inside with copper snd pro-
vided with & gl'ra.nulacr contact Mags com-
posed of equal molecular proportions af
ehromiam oxide snd manganese oxide
and hested to 450 degress Cenligrade.
A pas mixture sontaining about B0 per
dent, by volume, of hydrogen and 20 per
gent. by volume, of parbon monoxide,
which hgs been carefully freed from omy
volatile iron compounds eund suspended
from particles, is then passed through the
of about 220 afmo-
while maintaining the temperu-
450 degrecs Uenbigrade.  The
reaction gas is led through a cooler with-
out rcleasing the pressure, when ample
quantities -of methanal will sepavate oub
The residual gas -may be led back iuto
a fresh quaniity of

ture &b

gag mixbure. - :

With other contacht  masses, for
such g are composcd of coppet
and clromium oxide, or the oxides of
Zine and chromium, he vesult is very
similar.  Undor other conditions, for
] @ coutact mass conbaining
bosides oxidos -of heavy metals » small
addilion of potassium carbonetc and pre-

~ ferably with 2 higher perceutage of
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carbon wonoxide and & roduced velosity
of the gas current, higher aleohols such az
propyl, bubyl and amyl aleohols are
formoed besides methanol, the proportions
vorying according to the exact conditions,
especiully the temperabure cmployed. .
Cantact messes conbaihing  caides .of
vangdivm, uranium, aluminium or othsr

uridue deterioration. of ihe conbact Imass.
Tri order o ecarry out this invention,

i comtact magses wmust be free from

metuls such as coppez, silver, lead, xine in
conjunstion with o metal cxide or & wmetal
salt auling as 2 promoter or metal alloys
for example, chromivm and menganese,
copper and zinc, and others. - 15
Datod this 2uth dey of July, 1024,
JOHNSBONS & WI'LI..O%X,
447, lincolr’'s Inn TFields, London,

oxides nop-redueible under the conditions . wW.C. 2,
of working msy also be employed, or Agents. 20
. COMPLETE SPHCIFICATION.
Improvements in the Synthetic Manufacture of Methanol and
' Higher Alcohols.

T, James Yare JORNSOW a British sub-  irom, the inmer sacface of the walls of
jeoh, of 47, Lincoln’s Inn Piglds, in the the reaction chambar must. nob consist of
County of London, Gentleman; do hereby iron and the guses cutering the contact T0
declare the nature of  this invention chamber must nob carry auy iron either
(whish has heen ecommunicsted o me in the form of fine particies or of volatile
from sbroad by the Badische Anilin & vumpounds of iron such. as iron carbonyl
Soda Fahulk, of Ludwigshefun-on-Rhine thus avoidiug any lkelihood of nomtami-
Cermamy, 3 company incorporated sccord- nation by iron in the contact chamber. 75
ing bo German laws) and in what manner Provided +the above conditions  Dbe
the same is to be performed to be partion- ~observed, ihe other conditions may be
lexly described and assertained in and by  varled within very wide limita.  The
the following statement — nuture of the confact infsges may vary -

Mistures of carbon monoxide and very comsiderably and the said masses 80
hydrogen have repestedly been cxposed way contain cither metals or oxides or
16 the action of cwlalysts under conditions mixtures of more than one metal or more
varying us to the nature of the ecatalysts thun vne oxide or of metals or oxides (of
and the  temperature and pressure pre-  COUTSe excluding niekel and cobalt +which
voiling in the reactivn with the result that a3 already stated lead to the production 85
methane, or liquid hydrocarbons have of methane). In addition to earbon mon-
been obtained (sce Babatier Iu cotalyse oxide and hydrogen, other guses may be
en chimie atganique 1013, pages 66 and  present, the prossure being  advane
105, Lipinski who in the Specification of tageously from ~ about 50 stmosphetes
his Lektors Patent No. 1325 AD. 1918 upwards and the temperature bebween 90
nged migkel and coball as & contact mass &Eo‘at 950 degrees und 600 degress Centi-
and the Specification of xy prior Patent grade, dopending on the efficicney of the
We. 20488 AD. 1013),  According to contact mass in e2ch individual ease.
the last named Specification No. 20,438 The following examples will serve fur-
AT). 1918 subordinate admixtures wof ther o illusirate the manncr of carrying 95
organie  compounds containing oxysen ont the invention in practice, bab the in-
weare olso observed. vention is not lmited theveto. The puris

My foreign correspondents - have mnow are by weight. 5
digeoverad that méthanol either pure vr Ty .

‘mixed with other crgenic eompounds ,Brawpia L _
containing  oxygen,  ainly . higher A tube capeble of resisting high pres- 100
alcoholy, can be obtained with a highly sure ig Hned inside with copper and pro-
safigfactory wyield by the interaokion of vided with o granular pontact mass com-
“eurbon monoxide  apd hydrogen at an posed of -equal mpleewlar proportions of
olevated teraperature end pressura und chromimm oxide and IANgALese exide,

by the use of conbadt musses providad the A gas ‘mixture confaining abeut 80 per 105
fnterior of the centaot space be kepl free  cend. by volame, of hydrogen and 20 per
from irom  ‘Whe procoss in accordsmee oend. by volume of - cerbun  Mmonexids,
with this inventiom ensbles o continmous which has becn carefully freed from any ~
working to be' cHested with an easy con- - volatile irom compounds and suspended
rol and for an exteaded period without - diron perticles, is then passed through the 110

waid tube at a pressure of abous 220 atmo-

" gphores while . maintaining the tempera-

ture ob 450 degrevs Centigrade,  Lhe
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resotion gas is led through a ecoler with-
ot releaging the pressure, when ample
guantities of methanol will separatc out.
The residunl gas may be led back into the
tube after adding an appropriete amaount
of the desired f{resh gases.

Exavere 2.

A gas mixture composed of 70 per fent.
of carbon monoxide, 25 per cent. of
bhydrogen and 5 per cerb of mnitrogen,
carefnlly froed from iron garhonyl, Is
pagsed at 400 degrees Centigrade and ab
a pressure of 200 stmogpheres, over a
comtach mass consisting of an  intimate
mixture of chrominm  oxide and =inc
oxide, placed in a tube-shaped reaction
veseol, lined with alwminium end rap-
able of resisting the pressure. On cool-
ing the reaction gases while under pres-
gure, ample quantities of nearly pure
meihanol are cblained. The operation
czn be oarried on in o permanent way
while circulating the gases upder ressure
2z deseribed in Example 1.

With other oontact masses, for
exzample, such as are composed ol copper
and chromium oxide, or the oxide of cad-
minm and vapadinm, the result iz very
similar,
example with a confact mass conluining
besides difficulily redueible metal oxides
a small addition of potessiim carbonste
snd preferably with a higher peveentage
of ocarbon monoxida and & Tedneed
velocity of the gou ourrent, higher
sloohols sueh as propyl, butyl and amyl

aloohols ave formed besides methanct, the -
proportions  verying according to  the

exact conditions, especially the iempera:
fure employed.

Contach masses comtaining oxides of
prapfum, slwmipiom or other pxides non-

‘Under other conditious, for-

reducible under the conditions of work-
ing may also be employed, or metals such
as copper, siiver, lead, zinc in conjune-
Hion with s metal oxide or a metal salb
soling as a promoter or metal alloys far
example, ohromium and  manganese,

copper end zine, and othcrs.

¥ am wware of my prior Pabent Nos.
928,050, 229,714, 231,285, 227,147,
229,715, 238,819 and 237,080 and I lwy
claim to nothing claimed in the said
specifications.

Having now parficularly deseribed and
uscerteined thée neture of my said inven-
tion and in what magnoer the swme is
to be performed, I declure that what I
dlaim s —

1. An improveid process for the syn-
thelic mannfactuce of mefhunol either
pure or mixed with other organic com-
pounds copteining oxygen, mainly higher
alschols, or mixtures of the same, by
cutalytically hydrogenating carbon mon-
gxide at- on elevated temperature and
pressure, the seid process being chatact-
terised hy the performance of the resclion
in the absemce of irom.

5 WNethanol or other organie com-
pounds containing oxygen, mainly higher
aloohols or miztures of tho same, when

produeed in  accordsnce with the fore-

‘going eluimipg clause.

s Wethanot or ofher orgapio ocon-
pounds  containing =~ oxygen, . wainly
higher . aleohols or mixturcs of the sume
when produced in accordence with the
foregoing examples.

Dated this 26th day of February, 1925.

JOUNSONS & WILLCOX,
47, Lincolws Inn Tields, London,
Ww.C. 2,

Agents,

Hereioed s Frinted for His Majesty’s Stationery Offfes, by The Hereford Times Ltd.
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