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COMPLETE SPECIFIOATTON.

The Synthetic Manufasture of Methanol.

I Jamzms Yavm Jomyson, a PBritish
subjent, of 47, Linecln’s lun Fields,
The County of London, Gentleman, do
hereby declare the nature of this inven.
tion (which has been commmunicated to ms

Irom abroad by the. Badische Amilin &.
of Ludwigshaleo-on-Rhine,

Soda Fabrik,
Germany, & company incorporated accord-
ing to German laws) and m what manner
the same is to be performed, to be partis
cularly described and ascertained m and
by the following statement 1

. Hitherto it has not been, possible to pro-
duce methanol sucocssfully by the catuly-
tic reduetion of carhon monoxide, though

several proposals have been maade for this.

purposs. .

My foreign cortespondents have now
lound that mefhanol ean be produced hy
the calulytic reduction of sarbon oxides
with very . good yields and a good speed
of the reaction so” that an  indnstrial
utilization of the prouess is rendered
possible, by employimg at an elevated
temperature and progsure contact masses
which contain, besides one or more than
one of the following elements : Copper,
“silver, gold, zine, cadmiurn, and iead as
Lydrogenating  elements also itantum,
vanadium, chrominm, manganess and the
elements rtefated 4o them namely, zir-
comivm, sepjum, thorium, niohivm, tan-
talum, molybdenum, fen, touninm,
or boron dr compounds of these elements
or mare than one of these elemants ar
compuounds thereof,

1t is of advantage to use gas mixtures
of varbon menozide, or dioxide, or both

- and hydrogen with quantities of the labter

4

exceeding by volume the quantities of
the eoxides of carbon and preferably in
the proportions eulenlated aceording o
- the equitions : _

CO +2H,=CH,.0H and -

COg 1-8H, ~CH,. OH -+ H,0,
or with even more hydrogen,  Such
exceeiling quantiiies of hydrogen must be
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masses are employed
consisting of mixbures of the oxides
chromiym, manganese, molybdenum,
tbanium, or cerium with eine. A high,
excess of hydrogen may be present for
example one and a half of the caloulated
volume or o multiple of the labber. Tha
%(a)s mixlure may also contain hydrocar-

DS or nitrogen or ather inevt mases and
1 may be purified and driad,
the reaction. =

With the beforementioned conditions,
% very pmre mobhunol is obtained at eom-
parstively low temperatures.

The contact masses may be prepared in
any suitable way and the. propertions of
the componments may be vuried within
wide limite.  fater'alia, the additional
elemeants menfioned may be compounded,
in the form of their higher oxides with
an acld churacter, with the hydrogenas-
ing slement 5 form a salt, and such salts,
for instaace vapadates, chromates, man-
gauates, hozates, wmuy be subjested to re-
duction, Mixbuwres of guch acide with
the hydrogenating eleménts may also be
used, und the contaet mass may be pre-
pared in auy other way, Supports may
also be employed uud a grest variely of
suthstances mey serve this purpose.

In order to produce” a very pure
methancl it hus proved wseful to employ
catalysts of the aforesaid kind which con-
tain as litile alkali as possihle and
accordingly o purify theroughly those
contact masses which contain any alkali
from their preparation prior to their use
for the present provess, or to exclude any
allali  compounds when preparing  the
contact Toagses, When supports are
employed such materials should he uged
as do not give off any alkeli, Thereby
the formation of oily produets is pre-
vented or greatly dimnishad,

The ternperatures of the reaction may
e raised to above B00 degrees Centi-
grade, but in general they need nob

used when contach
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* ifig, precipitete” with- sodfum - earbonate,
"o filter, wash well - and -dry Then locsen
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&6 parts of

many "cases -'r-:nnsidembl)-r -lower -tempera-
bures. are sulficient which are in favomr
of the formation of pure methancl The

: Eressure way - be, raised o’ any degree.

e85 achive vontach masses require very

high pressires aud rather high $empera-.

fures i order fo give dmple yields,

In_all cosos it is iraportant that inon,.
nickel and cobalt axe not present ot only :
* s, Aboub from a half to o quarter of

In comparatively ‘small amounts and only

toguther’ with: ohs or more of #hd fifize- °
-gait  hydrogenating  elements ag other -

wise methane, or other hydrocorbons may
be formed. . .- s '
. The following examples. will surve o

furbher, ilustrats - how the invention may

~be_carried iuto ¢ffect but. i is b0 be under-

stood-'that the imveition 1s-im uo way

restricted. to thiege -examplés, The party

62p by weight where: uo other -stateiment

ismade, | - - :
o - Bxiwerr 1 -

parts of asbestos:wool inbo & solution of

copper nitrate and from § to

10 parts of chromium, woetate; heat to boil:

the asbestos wool and riduce i at betweon

& -teripersture of - }90- “dagrtes  to 200

degrecs  Centigrade by means of hydvo-

- gen..af oedinary. or- increaséd pfessure.

Over the condact Yopss -thms ‘Trepsred
gas mixbure contiihing - 20 parts, by

-volume, of hydroger,, for each one’ part -
of sarbon monoxide-is passed af 4 fem -

. perature of from 220 degrecs o 250

- about” 100 .
Wie gas . mixturé: may he hetween' 2 und
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" gifute: solition,
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degrdes Centigrade snd at a pressure of
abmospheres.” = The speed " of

10 edbic - mgtres {ezlenlated. on ordinary

- gonditions: s& to bomperature and préssure)
per “hiour -for’ each kiloprhm . of “contact
s, Between aboil 20 -and 5 per cens:

of the oarbon -monoxide .(dépending * om

The speed of passing over) are vonverted

into- methanol amd  smsll -amounts of
oily matter; insoluble in water, and.s

figtle ' methans; gy . somebimes  be

~ Mixturss- of carbon dioxids 4nd Nydro-
geri w3y alsa he employed which' iy
svontain ~ garbon - monoxide, liydrecarhons

- and nitrogen or otler ineit gases. -

- Introduce 50 ]Eaa;fsé- of -sabéstos inio g
o

wash, diy, logsen, the ashestos and reduce

if an atmosphare of Yydrogen at- o ben.

- peraturc of abont 200 degrecs Centigmide,

- Over the comtact fuass thus prepaved a

" Prepare & gatilydt by iftroduchus 50 -

_ .98 parts of ‘poladsiury -
dichromale, thefr aed 70. piwts of -copper -
nitrate . whereby .coppar- chromate i3 ‘pre--

‘Gipitgted on he asbestos .fibre,. Then,

gas mixture containing 8 to 10 parts by

.. yolume of hydragen for each part of car-

bon- monexide iz passed st a tomperature
of about 230 degrees Centigrade and st 2

-pressure of about 100 atmospheres and at
the rate of between ahout 3 and 190 eubic..

aielres (ezleulated on ordifiary coudifions)
per’ hout - for each kilogram of contact

2arbol wopoxide in the
-vonverted. dnto methandl Very good
yields axe -also obtaitied with the chvom-
ates or silver, or of silver and COPDAT, Of
with - the molybdates or tungstates of
sitver, -o#. copper, or any ather of the
aforesaid hydrogenating metals, or with
salts- or raixtures of sails of sweh meials
derived from any other of the uforesaid
assooiated elements fncluding salts or
mixtires oenteining mare then ohe hydro-

gas mixtwe is

genating element or additional element,

BxamrrLE 8.

.Dissalve i watér 95 parts of newipal

‘copper geetabe and 21.5 parts of sitver

nitate, then add 50 parks of asbestos
wool, heat t0 toiling, add .25 parts of
chromic acid, evaporate whils wixing ad
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intervals, dry loosen the mass and reduce -

i u curtent of hydrogen at o ternpera-
ture of about 400 degrees Centimrade and
ab & pressure of 25 atmospheres. When
a mixtwre of carbon monoxide and hydro-
gew. (with about 1 volume of the former
to each § volumes of the latter) i passed
over thie confmct msss st about 930
degrees Centigrade and 120 atmospheras,
and with o sapeed corresponding o
between 2 and 200. eubie
Inted on utmospheria pressure) per howr
snd Iilograny of contact maeg, - 10 per

gent. ‘and less of the carbon monoxide,
. dppending om :
- aré rediiced tb mebhanol,

the spead of the current,

A contact mass prepared by devompos-
ing' potassium chromate with copper ace-
tate 2nd load npitrate in the presence of
asbeslos wool ‘ean be employed im a
similar indroer. -

. Exameie 4.

. 8& parts of “oppeér nitrate and 10 paris
of wisninm nitrate are dissolved in water
and 50 parts of ashdstos wool afe. infro-
duced. The mixture 5 then heated to
Boiling.. precipitated with caustie potash
Lye, filtersd ~ thoroughiy, washed; dried
and loosened. When 2 mixture of oar-
bon: monoxide and’ hydrogen ‘In the pro-
portion of about. 1- 40 & j& Dassed. .over
this cabalyst af -a tamperstme of - 220

melers - {ealon-
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degrees Centiprade dnd & pressure of B0

atmdspheres: methandl is* produced with
very goadt yield and sk groat. speed: . The
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gas mixture Js passed over at he rute of
from, 1 to 150 cuhic metres (valenlated on
atmospheric pressure) per hour for each
kﬂo%i-am uf contach winss, and 30 per cent.
or less of the carbon monoxids “will . he
converted into methanel,

ExayrLs 5.
4 mixtore of carhon monoxide ad
bydrogen, in the  praportions of about 1
to 10, is passed at a temperaturas of about

260 degrees Centigride and a pressure of

100 atmospheres over & contact mags con-
taining 65.6 parts of copper, 114 parts
of wranivm gnd 3.9 parts of rmsnganese
deposited as hydroxides or carbonaies on
w carrier.  Betwesn 0.5 and 50 oubic
mefres of ' gas  (caloulated on ordinary
pressure] may be employed per hour ang

kilogram of " contact” mass and 30 por
Gent. or less of the sarbon monoxde are
converted into methanol,  Omn. -cooling
the rcaction gases methanol . condenses
with an exoellent vield,  The percentagc.
of either uranivm eor manganese or hoth
may also he highar, With such eontact
masses or With higher pressure, the yield:
Iy vise to 50 per cent, or more;

' Exgurre 6. .

Pass o mixture of 10 parts, by volume,
of carbon momoxide and 90 parts, hy
volume, of hydrogen, it & bemperabure .of
about 220 degrees Centigrads and 8 pres-
sure of 100 atmospheres .over. 5 catalyst
consisting of ashestos with an mthmate
muxture of 50 party of mangancee dioxide,
80 parts of copper oxide, 15 parts of
cobals oxide, and 5 parts of silver oxide.
precipitated  thereon which hus  hecn

reduced heforehand st a femipersturs, of

about 200 deprees Centigrade in a current
of hydrogen et ordinary ur inreased pros-
surc.  The reaction gas leaving the
catalyst will deposit, on cooling,- Liguid
chiefly oongisting of mothanol. -

Yery good results are also obtained
when employing salis of the saocid high
oxides of the asociated elemerts. together
Wwith  hydrogenating  elements.  For
exaiuple the reduction products of copper.
ot gilyer vemadate, copper or silver man-
gomate, or the like may be used.
& speed of gzs eucrent corresponding to
between 5 and 250 oubic metres (calon-
lated on ordinary conditions] per howre
aud Idlogram  of  contact mass i
employed, 5 per cent. or less of the car
bon monoxide will enter reachion,

-Examrrs 7.

Dissolve so much of oopper nitrate, as

corresponds to 21.8 parts of copper, and

10 parts of thorium nitrate in water, add .
50 party of ashestos, heat- o boiling, pre-

When -

- cipitate with an excess of caughie potash
Iya. filter off wash thoroughly, dry,
vosen the ashestos and reduce in a cur
rent of hydrogen #t ordinary or ineressed
gressm:e ot 2 bemperalure of aboul 200
egrecs Cendigrade, :

When a dry mizture of earbon mon-
oxide and hydrogen in the propurtions
of about 1 fo 7 iz passed over this mags
ab » temperatme of ahout 220 degrees
Centigrade and a pressure of 100 atmos.
pheres, methanol fs produced with good
yield. The speed of the gases may
amount o from % to 50 cubic metres {eal-

-culated on ordinary conditions) per hour
and Iilogram of contact mags, fhe yield
reaching 10 per eemt. or less of the’ car-
bow monowide,

Examerr 8, .
. Dissolve so muck of copper nitrate as
correspouds to 21.8 parts of copper, 10
parls of wranyl nitrate and 5 parts of
thorinm . nitrate in water, add 50 parts
of aghestos wool, hess to bailing, preei-
pitate with. an exeess of caustic potash
iye, filter off, wash thoroughly, dvy,
loosen and reduce st a temperature’ of
abuoub. 200 degrees ‘Centigrade i & current
of Lydeogen at ovdinary or mereased pres-
smre. - When u dried mixture of carbon
- wonoxide and hydrogen in the proportions
of abou$ 1 o 5 18 passed over this catalyst
at a temperalure of shout 230 daorees
Cenbigrade. reaction takes place at abomt
35 atmospheres and a lignid is obtained
withk good wyields chisfly consisting  of
methanol. About 5 per cems. of the car-
bon monoxide are converted nto methanol
when 3 cublc metres of gas wixture (eal-
Sulated on_atmospheric pressurs) per hour
are. employed for asch kilogram of eon-
“tact mass, The higher the Ppressure the
bigher the yield  With 90 ‘atmospheres
gas pressure, about 20 per cemd. of the
carbon  monoxide enter reactiun. By
increasing the specd of the gas the per-
centage of carbon monoxide undergoing
hydrogenation is * rediwed. Other
organic compounds especially oily sub-
slences are either not at all obtalned or
only in very amall amounts,
v If instead of & mixtmre of hydrogen
.and carbon monoxide 'a wixfure of hyio-
gen and ocarbon dioxide, for cxample in
" the proportions of B o 1, is passed over
the said catalyst at a temperature of
about 220 degrees Cenbigrade and g pres-
sure of about 100 atmospheres, the reac.
tion gases, on cooling, give a liquid which
i3 oomposed of water and chiefly
1wethanol, and in quantity cerresponds to
about 10 per cemt. or Ioss of the carbon
~dioxide passed - over, when the speed of
the gas current was bebween 1 and 100
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cubic metrey (calenlated on atmospkeric
pressura} per howr and ldlogram of. con-
a6t muss. : T

Bxawerm 9. ¢
A contact mass is prepared from 91.8
parts of vopper in form of the nitrate,
10 parts of wranyl nitrate, 5 parts of
cerfum, uitrute and 50 parts of ashestos

" woal, substontially ‘as described in’ fhe

foregoing example, and & wmixture of one
volume of carbou monoxide and 10 paris
of hydrogen is passed over this mass at &
pressure of shout 50 to 150 atmospheres
and ab a temperature of ubout 290 dagrees
Cenfigrade, ~ Methanol is rceovered frorm
the reaction gases by cooling.

The pressure and proportions of -ser-
bon menozide or dioxide to hydrogen may
be veried within a wide ranpe, but the
hydragen should preferably be present
in an exeseding quantity m cases.

The greater the prossure, the greater the’

vield and the. quantity - of gases under-
going reaction, the yicld corresponding
e about 30 per cent. or less of the carhen
monoxide . -passed  over the eatalyst,
depending on the variety of the gas cur-

250 ocubic metres (caloulated on ordinary
condifions) per hour for each kilogram of
conjact mass. ' :

Iaving nvw particularly desceibed and
uscertained thé nature of my said nven-

tion .and in what menner the sama is

3b

to be performod, I declars that what I
elalm jg —

1. The pro'ceaé of synthetically mann-:

lacturing methanol or’ products substan-

tially consisting of mefhonol by eataly- -

tieally reducing carbon monoxide or di.
oxide af elevated temperature and Dres-

sure which is characterised by the use

of contact masses ocontaiuing besides one
or more of the following eloments, copper,
asilvar, gold,  zing, cadmium and Jead,
also  fiteninvm, vanadiwm, chrominm,
manganese and other ecognate tlements

telabed o  them name Y, Ereonium,
cevium, thorhum, nichinm, tamtalum,
molybdenum,  tungsben, uranium, oz

hoton, or more than one of those elements,
or compavnds thereof and preferably slsw
using such gas mixbures as conbain more
hydrogen, - by volume, than carbon
oxides, which gas mixfures showld be
used. in any ease when mixtures of zinc,
with oxides of chromium, manganesc,
molybdentn, fitanivm, or eerlum are
used as catalysts,

2. In the - process of manufacturing
methanol, acocrding to (laim 1, the use
of vufalysts of the ldnd described which
are free from alkali compounds and from
iron and niekel, - .

. 3. The process of  manufpeturing
methanol, substantinlly as deseribed i
the foregoing examples, :

4. As  an  orficle  of * mannfacture

&
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methanol, either “pore or mixed with oily -

substances ‘when prepared according to
the foregoing clauses.

Dated this 23rd day of August, 1923,

- . JOHNEONS & WILLCOX,
47, Lincoln’s Tnn Ficlds, Tondon, W2,

. Apents.

Reference has been directed in puzsu--
ance of Section 7, Sub-section 4, of #he
FPatents and, Designs Acts, 1907 and 1914,
o Bpecification No. 20,488 of 1913.

Abingdon: ¥rinted for His Majoaty’s Stetionery Offics, by Burgess & Son.
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