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AMENDED SPECIFICATION.

Reprinted as amended under Section 8 of the Patents and Designs Acts 1807 to
LT A 1932 ;

PATENT SPECIFICATION

I, Hexny Dreyrus, a oitizen of the
Swisy Republic, of Celanese Iouse, 22 &
23, Haxover Square, London, W. 1, do
. lhereby declare the maturs of this inven-
tion to be ag follows ;—
This invention relates to the menufac-
ture of oxygenated organic compounds
from oxides of carbon and hydrogem, or
alternatively from compounds synthesiged
therefrom, e.g. methylpalcuhal, mixzed or
not with oxides of carbon andfor hydro-
gon.
In a series of researches upon the pro-
duciion of organic compounds by the
hyidrogenation of oxides of carbon 1 have
fonnd that valuable produects are obiain-
gble by utilizing catalysts consisiing of
alakali or alkaline earth or copper borates,
gilicates or. phosphates, or salis of other
oxy acids of phesphoxus,
.. Ini
poiassivm, caleium, bariwm, or copper;
may be preseni in the form of & salt of
any of tﬂe oxy acids referred to above,
for example in the fprm of orthe, pyro or
msta phosphates, or in the form of phos-
phites or hypophosphites or in the form
of ortho or mieta silicates. -- . .
The compounds may contaiir the basic
and the acid radicles in any convenient
proportion. An excess of basic radicle
over acid radicls or of acid radicla ovar
hasio radicle sometimes materially aliers
the direetion of the reaction. The propor-
, $ion may for example be one mcﬁecular
: proportion of basic radicle to two propor-
- tions of acid radicle, or .equal molecular
| proportions sy be used, or one malecular
' proportion of acid radicle may be used to
} two molecular proportions of basic radicla,
Furthermore intermediate proportionz or
proportions outside thoze indicated may
be used. The excess of hasic or acid
radicle may be present in & combined
; state, us for example in & basic or acid
. [Price 1{-1 S

- sinee mixtures containing the

“tures ranging from 200 o 260° G,
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“PROVISIONAL SPECIFICATION.

Improvements in the Manusacture of Oxzygenated Organic
Compounds.

salf, or the excess of the base or of the
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acid may be present merely in admixturs

or association with the normal salt.
-Copper eantaining eatalysts are advan-
tageonaly used in conjunciion with com-

‘pounds ol the alkalies or alkaline earth

metals, for inetance compounds of the oxy
acids yeferred to above, Here again the
relative proporiion of alkali or alkaline
earth. mefal to copper may be varied as
desired. ¥or example proportions of
1:2,1:1 or 2: 1 molecules of alkuli or
alkaline earth metal {0 copper may be em-
pla:;ged. . . .

eacting gases of varying composition
may be ﬁmpﬁoyed for the puxpose of the
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present invenfion, for example reacting .

gases containing two or more volumes of °
-¢arbon monoxide or dinxide to one volume

- -of hydrogen, or
itially the basic radicle, e.g. eodium,

usl volumes of the
oxide of carbon and of hydrogen, or one
volume of carbon monoxide or dioxide to

two or more volumes of hydrogen, vr miz- -

tures containing intermadiate proportions,
Mixtures of earbon monoxide and di-
oxide may of course be employed. It is
not necessary to utilise pure reacting gases
: _ desired re
acting gases' mey be employed, for ex-
omple coke oven ges, producer gas, water
gas_ and “the like, The proportions of re-
act1n£ gades in such industrial gases may

be adjustid, ‘if desired, by suttzble addi---

tions, The reacting gases may contain
inert gases; such 23 nitrogen, or they may
eontain  hydrocarbons, for example

- methane or other paraffins. :
The actual hydrogenation of the oxides-.

of carbon. may be conducted at any suit-
abls temperatures, for example tempera-
400
or 00 or even 600° C. or more, but pre-

ferably the temperatures used are batween:

250° "and '400° 0. and partienlarly
250° to 300° 1o 3500 C. The reaction is
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prefarably ‘carried out under inresé;lre,l for

- According to g modification of the in-

vontion instead of 'er&ploging'hzi&ea of

~ _earhon, i;d conjunctipn witl hﬁdro n thg
_ 2-mxygenated organic - compounds obtaine

2% #rom gtich ‘a-synthesis, for example methyl

- « or ethyl aleohovl or other aleohols, may

39 be used. The aleohols or- other, com-

- pounds may he usad alone or in conjunc-

tion with earbon monoxide, earbon diexids

15

andjor hﬂcb:o en, The vapours of the
- methyl aleohol or other compound may he
assed with or without carbon monoxide or

ioxide snd_ with or without hydrogen
contained in a heated reaction wessel.

. The methyl or ¢thyl aleobol or other com-
2 pound may furthermore be prepared in a
prelimipary operation continuously with

its use according o the present invenfion.
~Forsuch coniinuous operation mixtures of

.¢ rcarbon-menoxide or dzoxide and hydrogen

o
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1, Henry Deuvrus, a oitizen of the
Bwiss Republie, of Celanese Ifouse, 22 &
50 29, Hasriover-Square, Londen, W. 1, do
hereby xdeclarg the nature of this inven-
“tlon and.in what manoner the same is to
hiiy_a'formed, 10 be particularly described
4od “ascertained In and hy the follawing
b5 statement e . - . -0 o
%' -‘I‘]:jsf_' invenﬁdn;:t?{late:a to. the manufag;
-ture of oxygenaied organic - compoun
- -#rom oxides of carbon and. hydro Pen, or
alternatively from compounds synthesised
go thereirom, e.g. methyl alcohol, mixed ov
not  with oxides of .carbon andfor
hydrogen. - ' :
-~ En_ & series. of researchos upon the pro-
duction of organic: compounds by the

found that valuable products are obtain-
nble by utilising catalysis consisting of
al#Fali or alkaline earth or copper horates,
silicates or phosphates or salts of other
70 oxy-acids of phosphorus, :
- Initially tﬁe bagie radiclae, e.g, sodivm,
potassium, caleium, barium, or copper, is
present in the form of & salt of any of
-the gxy -aeids referred to above, for ex-
75-ample in the form of ortho, pyre or mets
~phosphates, or in the form of phosphites
-or hypophosphites or in the form of
ortho or meta silicates. - .

example pressures of 50, 100, 200, 300 or-
500 atmospheres o DOIe; - ---—— . —.
.apethyl alechol ar other compound, and

"pound obtainable from carbon monaxide-
“gdpable of yiclding the methyl alcohol or

over the eatalysts of the presént invenficn -

br-.gases containing them may, for ex-
ample, be passed -through the reactiom .

e S T T Y
* rGOMPLETE SPECIFICATIH

E ) -portions may: be wnsed, or ome molccular
85 hydrogenation of nxides of earbon [ have .

chamber Conteining zino oxide of basic
‘zing ghromats or other.catalysts or caia-

st mixiures capable of producing the
8o
the .resulting ‘gases .or. vapours passed
direcily over the catalysts or catalyst mix- .
tures of the present invention. Instead
of -using methyl alecohol or other com- .-
35
or ,dioxide and hydrogen, com ds -
other compound may ba used, for example |
‘methyl formate, methyl acatate or %.1- '
methyl ether, .

“The reactions hocording to the ﬁl-es:;ﬁt s

. inveniion may be effected in any suvitable

"réaction chambers or vesséls, for &xample
-eopper vessels or copper lined vesselz or
stea] vessels, and particelarly vessels made
of steel containing molybdenum, tungsten,
manganese, cobali, nickel or the Hike, .,

- Dated- this:24th day of July, 1929, *

C o WHITEHEAD & STEPHENS, :
. Chartered Patent Agents,. . -
Celanese House, 22 & 23, Hanover Square,
Lt ZLonden, W, 1,

AMTENDITD).

) E.') R | - DR S - P A .
~Improvements in the Manufacture of Oxygenated Organic
o Uompaunﬁ's_'.-\_-*

~...The borates, silicates or phosphates or
salis of other oxy-acids of phosphorus may
contain the: basic and the aeid radicles in
-any convenient proportion. - An excess of
basie. radicle over the acid radicie or-of
acid radicle over basic radicle sometimes
.materially alters the direction of the re-
action. nerally excess of the acid
radicle -temds fo produce producis of
higher degrea of axidation than sleohols,
whereas excess of the basic radicle tends
to confine the reaction to the preduction
of aliphatic alcohols. The - preportion
may for example be ene molecular propor-
tton, -of bhasic redicle to- two proportiens
of acid radicle, or equal moeleenlar pro-

80
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proportion of acid radicle may be used to
-two molecular proportions of basie yadidle,

- Furibermore intermediate proportions or

proportions outside those indicated may

be used. The excess of basie or aeid 100
radicle - may be present in -a combined
state, as for example in & basic or naeid
salt, or the excess of the base or of the
acid may be present merely in admizture
or assoeiation with the normal sait., .

* Copper containing catalysts are advan-
tageously used in conjunction with com-
pounds of the elkalies or alkaline sarth
msials, for instance compounds of the oxy

106
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aoids referred tg above. Here again the
relative proportion of alkali or alkaline
earth metal to copper may be varied as
desired. For example ‘propertions of
‘1:2 1:1 or 2:1 molecules of alkali or
‘alkaline earth metal to copper may be em-
ployad. .
Roacting gases of varying composition
mey be employed for ihe purposs of the
A0 present invention, for example reacting
gases containing two or more volumes of
sarhon monoxide or dioxide to one volume
of hydrogen, or eque] volumes of the oxide
of carbon and of hydrogen, or one volume
-35 of carbon monoxide or dioxide to $wo ar
more volumes of hydvogen, or mixtures
containing  intermediate proportions.
Mixtures of carbon monoxide and dioxide
may. of course bs employed. Ti is not
: 90 necessory.to utilize pure reacting gascs
| gince mixiures containing the degired Te-
i acting gases. may be am{ﬂoyed, for ex-
ample coke. oven gas, producer gas, water
gas and the like. The proportions of re.
ib5 acling: mases in gnsh industrial gases may
" he.adjusted,.if, desired, by suitable addi-
| -.tions, 'The reacting gases may eomtain
| inert gases, such as aitrogen, or they may
| contain hydrocarbons, . for example
'8 ‘methane er otler paraffine.. . . ...
. aclual hydrogenstion of the oxides
«of carbon.mey: be conducted gb any suit-

able temperatures, for example. fempera- .

tures ranging from 200 to 250° C. to 400
25 or 600 or.even.§00°- (. vr more, but pre-

ferably the teraperatures used aze. between

250° and 400° €. and porticularly 2509

tp 3009 to 350°.0. ..The renction: is prefex-
ably carried -out. whder pressure, for ex-
40 ample pressnres of 50, 100, 200, 300 or
500 atmospheres or, moTe, , . o
According o a modification of the in-
vention iustead of emplaying oxides of
 ecarbon in conjunction with hydrogen the
25 oxygenated organic compounds obtained
fvom such a synbhesis, for example mathyl
or ethyl alcohol or_other alcohols, may be
used.  In this modification of the inven-
tion methyl aleohel, for exemple, can be
50 converted info compounds of higher order,
P for example into ethyl alechol, acetalde-
hyde, acetio acid ete. The alechols or
other compounds are employed under pres-
sure and may be used alone or in conjune-
tion with carbor monoxide, carbon di-

55
" oxide andjor hydrogen. Th

o mse of
hydrogen generally tends to produce
higher alechols, e.g. ethyl alechol, propyl
alaohol and higher alechols to the exelu-

&0 tlon of compounds of o higher order of

O axidation, e.g. aldehydes, acids, ketones,
whilst the use of carbon dioxide is effec-
tive in promdiing the formation of such
bodies of higher order of oxzidation. :

65 cases, however, where the catalyst con-

.taining about

tains exodss or substantial excess of acid
radicle over basic radicle the reaction
tends to prgduce products of o higher
order of oxidation, e.g. acids and alde-
hydes ever in the presence of hydrogen.
The vapours of the methyl aleohol or
oiher compound may be passed with or
without carbon monoxide or dioxide and
with ar without:hydrogen over the cata-
Lysts of the present invention coniained in
a heated reaction vessel., The methyl or
ethyl alcobol ux other compound may fur-
thermore be prepared in a ‘preliminary
operation continuously with its use accord-
ing to the presen} invenilon. For such
continuous operation mixtures of carbon
monoxide or diosids and hydrogea or
gases containing them may, for example,
he. passed through the reaction chamber
combaining zime oxide or basic ziuc
chromate or other catalysts or catalyst
mixtitres capable of producing the methyl
aleohiol or other compound, and the re-
snlting gases of vapours passed direcily
aver tha calalysts or catelyst mixtures ol
the present invention. Imstead of using

(V3
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methyl aleohol or other compaimd Jobtein-
able from carhon moroxide or dicxide and
hydrogen, compounds capable of yieldin
the methyl alechol or other componn
may be used, for example methyl formate,
methyl acelate or dimethyl ether.

'.-@5,

saccording to the present -
e elfected in ‘any suitable
irg ‘of yessels, for example ¥00-
r oopper linéd veseals or
ind ‘-particalasly yessals
mads of stesl: contaming .ralybdeniin,
%ngsteﬁ, matgahese, cobalt, nicksl vr {lie
like, = T . -
The followirg examples serve to illus-
trate convenient foims of execuiion of the
invention, it being understood that the;a
are given only by way of Tugtration an
are in no way limitative.

: 77 "Exavpie 1.

Water gau’ containing about 65% of
hydrogen and 309 carbon momoxide is
passed under o pressure of between 50 and
150 atmospheres in contact with a oata- 115
lyst composed of a mixture of copgar mecia

.. The reaci
invention ma
reaction chain

10

phosphate end sodium phogphate (e.g. con:
5—109, sodimx P oephate)
heated to s temperature between 250° and
350° G.: Z\'-.”‘ .

There results a copions yield of ethanol
and other highor aliphatie elcohols.

wl:dr ‘& mixbure of methanal and

carhor mpnoxide are passed under a pres- 425
gure of helweer 100 and 200 atmosphares
in contect with copper meta borate heated .
to a temperature getween 2509 and 3509

'There'res'ﬁii:_é' a copious yield of ethanol 130
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. 'and othar higher aliy

togéther with aldehydes, acids, ~and
ketones, ., 7. -
" Jf, in the above example, the earbon

;6 monoxide is wholly or parily replaced by -
. hydrogen and particularly if the carhom .
- ~“Henee or absence of carbon monoxide, car-

-bon dioxide andfor hydrogen. . -4w

monpxide is wholly replaced, the reaction
produsts are substantially free from acids,
.. eldehydes and ketones. - If, howaver, the
70 carbon monoxide is reﬁlaced by coarhon
dioxide, formatien of the compounds of 2
higher arder of oxidation i materizlly in.
77" preased, whilst if, besides’ replacing the
carbon monoxide with carbon dioxide,
"4 there iy employed a catalyst containing en
. excess of acidy radicle over basic radicle,
&.g. a mixture of 1 molecular equivalent
of copper mela borate and 1 mglecular
equivalent of phosphoric acid, the reae-
.20 tion produst consists largely or entirely of
acetic acid, methyl acetate, acelaldehyde
and higher acids, aldehydes and esters,
Having now particularly described
. and wmscertained the nature of my gai
.25 invention, and in what manner the same
.- 1iato be performed, I declare that what T
; claim ig ;=
1. Process for the mannfacturs of oxy-
genated organic compounds other than
acids from oxides of carbon and hydroger;;

-50

formed in presence of catalysts comsisting’

of ellmli ox alkaline earth or copper
borates, silicatss or phosphates, ur salis
85 of other oxy acids of phosphorus, '
2. Process for the menufacture of oxy-

genaled organic compounds, character-

1zed in thai oxypenated organic eom-
pounds obiainable by synthesis from
&0 oxides of carbon wnd thydrogen and

Jipg of alkali or alkaline ez

characterised in that the reaction is per _
"4g described in Example 2, -

hatic “aloohols, t5- ~éspecially methyl, ethyl or other aliphatic

alcohols, “are brought to reaction under
pressure 1 presence of catalysts consist-
1 or copper
borates, silicaiés or phosphates or salis of
‘other oxy acids of phosphorus and in pre-

*73. Process  according to claim 1 or 2
and wherein the catalysts contain an ex-
vesg of basic madicle or an exeess of neid

radicla over the normal qontent, and par-

ticularly ‘wherein the excess“of acid -
. Tadicle ia present elther in the form of an

scid salt or in the free sfate in admix-
_t:lre with or association with the normal
sals, - - - - . R

-. 4. Process accur.ding 1o Claim i, 2 or'3 .

and wherein the reaction is pexformed at

temperatures between 2009 and 600° Q.,

ond especially at temperatures hetween
Q and 400° O

" . Prodess _accu}ding toclaim 1,2, 3 or |
d 4 and wherein the reaction is performed

onder pressures of 50200 or more atmo-
spheres, - - . Cooe
6. Process for the manufacture of ali-
phatic alcohol substantially as deseribed

Example 1. ; -

:Progess for the manufaciure of oxy-
organic compaunds substantialiy

organic  compounds

- “B! Oxygenated
d by the process claimed

whenéver produce

© in“any of the preceding

Bl
" ‘Piated this 17th day of May, 1930.
WHITEHEAD & STEPEERS,.
* '+ Charterad P'atent Agents,
Celanese House, 22 & 23, Hanover Square,.
o Londozn, W. 1, L

Podhill; Printed for iz Majesty’s Staticnery Ofice, by Love & Malcomgen, Ltd.—1983,

RS

0.

PR



