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- AMENDED SPECIFICATION.

Raprinted as amended in accordsnce with the decision .of the Assistant Comptroller
acting for the Compiroller-General, dated the 1st day of December, 1925.

PATENT SPECIFICATION

Improvements in the

1, Jawes Yarm JOANSON. ¥ Pritish
subject, of 47, Tincol's Ionn Felds, n
the County of Londen, Geatleman, do
hereby declave the nuture of this mven-
tion (which has been commmupivated fo
me from abroad by the Badische Axilin
& Soda  Wabrik, of Ymdwigshafen-on-
Rhine, Germany, & i
porated according to German laws), and

“ih what manner the same I3 to be per-

formed, to be particularly deseribed and
ascertamed n and by the folluwing state-
ment — i ’ R )

I+ is already knmown that™ earbon mon-

axide or disxide or mixtures of both can-

- be reduced by mesns of liypdrogen at in-

i}
pal

30

creaked pressure and temperature and

iindar the -action of certain catalysts so’

as Lo form  Jguid bydrocarbons -and,
ordinarily, cecbain amommts of oxygen-

“ated organic prodncts such as aleohols,

aldehydes, acids and the like.

My foreign ecorrespondents have  wow
found tha® the valusble oxygenated com-
pounds, =nd in particulur methanol,

“which wp to the present time could only,
he obtamed by chareing wood, car be’

produced with goed yields ss the sole, o
#hief, "produets by the reduction of carboit
monoxide or dioxide provided gas mmix-
tures be employed, on the one hand, con-
taiming hydrogen in quantibies cxoced-
ing those of the carbon oxides, ie. more
than one volume of the former o eath
gne volumwe of the lapter, preferably evén
in gquantities sorresponding to, oz excestl-
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ing those caloulated according to the
eyuations i —

(1042, = CH, OH

C0,+3H, = CH, OH-- H,0,

and employlng at the same time, on the
other hand, contact masses containmg
pon-redncible metal oxides or compounds
thereof. 1By non-reducible metal oxides
sre meant metal oxides which are not
reduced. by hydrogen or carbun inonoxide
or mixtures therecf under ordinary or
increased pressure ab temperatures uwp fo
550° Centigrade.  The  non-reducible
oxidos may be employed alome or mized
or compounded together or with other
snbstunces, cither inert, or acting eataly-
tically, such as ‘those oxides which are
reduced by hydrogen or carbon monoxide
or miztures thereof under ordimary or
incressed pressure at temperabures up
to 550° Centigrade or the correspondmg
metals or with metals of the mnon-re-
ducible uxides. As instances of eontach
fuagses for the purposes of this invention
the oxides, hydroxides, or earbonates of
the sllali, essrth alksli, or earth metals,
comprising  atamininm, gheinum,  zir-
eonting, thorium, cerium, snd ofther rare
earth metals, or mixtures or compounds
of magnesia, alumina and the Tike with
the oxides of lead, bismuth, thallium,
zine, cedminm, copper, tin, antioony,
wilicon, boren, titunmin, are memtioned.
Tron, mickel and cobalt should, however,

and
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=" be presemt, i st all, ouly in smoll be vared withouh departing from the
" amounts as they may lead o the forma-  ScOpe of the invention.
sion of methans or other hydrocarbons. ’ Exawrrs L

10

The contact masses mey be pub info
the eontact furnace withoub =ny previous
forther treatment. As a ula they will
be used in the form of grains or lumps
and i mixed catalysts aro ernployed
intimate mixtuxes faay be prepardd in
any suiteble mauner, for example. by
cimultaneons precipitation or fusion, or
by intimately gtivring one of the-cem-
ponents with the golntion, or melt, of the

. other, and supports, such as asbegbos may
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also he employed.

The gas mixbure gerving for The reac-
fion way copfaim a high oxoess of
bydroges for example oue and & half
times  the colenlated (uantity - the,
above. cqnatibng
and besides, it may be purified and drisd
prior to the reaction.” -

The desired reaction will ordinarily
Lo capried oub bebween a femperature of
ahout 300 degrees and 600 degyees Conti-
grade, bub In the oase of  singularly
sotive messes . teDIPETATIEES GVen below
300 degrees may be used. The pressure
will preferably be kopt shove B0 atoio-
apheres and may be raised to any desired
degrec. Tn  gemeral, pressure aoad tem-
perature shovld be- adapted to fhe ldnd
of the contach mass actually used ; in
cortain cases very ligh Dressures and for
relatively high temperatures are. rocomm
mended. 'The operation can bs earried
ont in a rizculating . sysbem and . with.
recovery .of the heat, b which Ineans
the supply of heat can be restricted, or
ayen be dispensed  with. .The original
ecomposition. -of the oivenlaiing - pure g
is maintained by proper addition of fresh
gases, - desized, working: may Jbe donc
“thout eircniating, for example by em-
ploying several apparatns in series or by
using a sugle appuaratns with-a hot pack,
conlwining he. catalyst, and a cold part
without » catalyst, in Which latwer the
liquid reaction products gondense, .
he . sepozation of the mecthanol =
ather liguid compounds js hest elfected
without releasing Fhe pressure by aool-.
ing, . wiich may be asdsted by using
arrongements  firthering the condensa-
tion such for. insance a3 towers filled
with Raschig rings or other- bodies, and
the. like, or washing with waber of other
svitable Lquids way be employed.

The following examples will serva W
further illustrate how fhe invenfion may
¥e carricd .into effect, bub the invenfion
i not limited to these examples a8 thie
comlmot massus, gas IDIEtuTeS, tompera-
tures, presswre and other conditions may

e
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or a multiple thereof,

The remsining gas may be

replenishment, -

A mixture of 3 perfs, by volume, of
hiydrogen and 1 part, by volame, of car-

bon mnonoxide i passed, ab a pressue

betwween abont 500 end 1000 atmospheres
and ‘a témperpiure of aboub 550 degrees
Centigrade, over a copfach mass cousist-
ing of potash-lime, or of a mixture of
equal  parbs  of caustic potesh  wnd
alumaina,  The wclocity of the flow of
the goses may vary within wide limits
and amount for cxample fo between 5
to 200 cnbic metrcs and, more, galenlated
on atmospheric pressure, per houT, for
sach kilogramme of contact mass. When
the gas misture afber the trestment, is
cooled under pressure, a liguid candenses
consisting of methyl slcalol, which may
he mixeﬁ with other slechols and some-
fimes- a little water, but 1o substantial
amommnt of suhstances of an oily nabure.
used again
after suitable

direotly or ;
he passed throngh

for instance, 15 Ay
another contagh vessel. The proporflons
of the -gas mixtue may be different,
though the hydzogen ghould, 1n any event
excesd  the carbon monoxide. Instead
of, or- besidss carbon monoxide, carbon
dioxide may be- used, und besides hydro-
gen, gaseous or vapourised. hydrocarbons
for exwnple from aboub 10 to 20 per gent.
of .methane, 'may be Dpresent. Inert
gases, - for example pitrogen, may also
be present.

WxaurLE 2.
A gas mixhure .omposed of aboub 22
per cent., . by volume of ¢athou mon-
oxide, 3. pex cent. of carbon dioxide, 71
per venb. of hydrogen and & per cent. of
nitrogen, 1s gonweyed ab 2 pressure of
ahout 120 .otmospheres and at a fem-
perature of 520 degrees Centigrade over
magnesiute chromate. .The velocity of
the flow of the gases may vary within
wide Hmits sud amount, for example, 1o
hetween 5 to. 200 duhje. metres and mere,
colonlated. on atmospheric pressure, per
hour for each . lologramme of contach
amss.  On  cooling &he Teaction gas
tmder  pressure, aloohols, chiefly meth-
anol, condense in -Tich quantity. A
granulated —mixbure of lead chromate
with alumina, t0 which o lttle eaustic
potash may be added is also suitable as u
oatalyst. '

TxAMPLE
- A gas mixture, dry and purified, con-
sisting, by volume, of abont 20 per cent.
of carbon monoxide, & per cent. of carbon
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Jioxide, 4 per cemt. of methane and
othane, 70 per cent. of hydrogen and 3
per cenb. of nitrogen is pasged, at a pros-
suze of 900 atmospheres and at a fem-
perature of between 350 degrees and 400
degrees Centigrade, or a confact mass

consisting of magnesinm, or zine, oxide
and potassium, or rubidinm, hydrozide,

ov carbonube. The vwelocity of the flow
ol the gases may vory within wide Knits
and amount, for example, to between &
to 200 eubic wetres and more, calculuted
on atmospheric pressure, per hour far
each Ikilogramme of contect maes. The
liquid reaction product consists chiefly of
meghanol. )

ExsmrlE 4.

Copper oxide is intimately mixed with
powdered alwminiym and- the mass i
wnited fn the air, or in an atmosphere ol
an ipert pas.  An intimate mmzbure of
copper and alumina results which on
passing over it o mixture of ¢ parts, by
volume, of hydrogen and 1 parh, by
volume, of carbon monoxide, gives rise
to excellent vields of methanol. The
velocity of the flow of the gases may vary
within wide limits and amoont for
example to between 5 Lo 200 cubic meires
and more, uvsloulated on ulmospheric
pressure, per hour for cach Iiitogramme
of conbact mass.

As further examypies of contact masses
in sccordance with this invention, there
may also be used mixfures of potassinm,
caecium or rubidinm ecmpounde with an
oxide, or oxides of, urantum, aluminiom,
chrominm, manganese, or of rare sarth
metals, such as oerivm, lanthanom,
thorium, Zirconimm, or yhirium; ahd
migtures, or componnds of zino oxide
with the oxides of aluminium, bacium,
rare earth metals, chromium, mag-
nesium, manganese, tsntalum, titanimm,
tumgpten, or vaoadinm ; other Insloences
of effigiont mixiures arc antimony oxide
with ghueinum  oxide, also  fungsten
threads conbeining thoria, or either
metallic molybdenum, or thalinm con-
taining alumina. .

A very cfficient catalyst is obtained by

" Eiste

melting 300 parte by weight of potassium
Jichromate and introdueing while stir-
ring 100 parts of sine oxide which pro-
portions may be varied. .On continping
heating, the mass becomes stifi and s
then poured on s mctal sheet and broken,
when cool. It may be puf inlo the con-
tact furnace either directly or after
leaching out the alkali salt with water,
or after a reduetion. Imstcad of zine

oxide, oxides of other metals, [for
* axample mmenganese, thallium, certam,
urgpium, thotium, zirconiom, o miz-

fuxes of them may be introdneed into the
molt of potassium dichromate.

_ Having now particularly described and
ascertained the nature of this ven-
Hion amc in what manncr the same is
to be performed, 1 declare that what I

- elaim, 4 —

i. A new provess for the manufacture
of methanel or other aleobols, which con-
in eausing carbon monoxide o
dioxide, or hoth, to react with hydrogen,
the labter exceeding by wvolume the oxides
of carhum, ab an elevated pressure and
temperature and under the inflnence of
cotalysts containing  mon-reducible metal
oxides, or compounds thereof, as herain-
before defined, but completely or sab-
staniiully free from irom, mnickel, and
cobalt. '

9. Tn the process according to Claim 1,
the use of catalysts containing -mixtures
of a mnon-zeducible oxide with a metal,
other than ivon, niclel and cobalt.

8 MThe process of  manufacturing
methanol substantially as  deseribed in
the foregning examples.

4, As an artiele of manufacture

mnethancl, when prepared aceording to
the foregoing claiming lanses.
Duted this 23rd day of Angnst, 1933,
TOENSONS & WILLCOX,
47, Lineoln’s Inn Fields, London,
W.C. e,
Agents.

Reicrence has been divected in pursu-
ance of Section 7, Sub-section 4, of the
Patents and Desions Acts, 1907 and 1919,
t0 Specification No. 20,488 of 1913,

Abingdon ¢ Prioted for His Majesty's Stationoey Office,

by Burgesy & Hon.
[Wt. 952,125 /1 /1933.]
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